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Report 5666

FOREWORD

This interim report describes results of the first six months of a
study on Contract NAS 8-32637, "Space Station Thermal Control Surfaces." The
contract was initiated on 4 August 1977 as a- 6—month study to assess the
deficiencies between the state of the art in thermal—control surface technology
and that which would be required for both a 25-kW power module and a 25~year-

mission space statiom.

The Scope of Work of the contract has been modified to include ad-

' and the period of per-

ditional emphasis on Task 1, "Requirements Analysis,'
formance will be extended for am additional eight months of effort. The fimal
report is being deferred until the end of the extended period of performance.

I

This report covers the period of 4 August 1977 to 4 February 1978,1
i

and is submitted im two volumes. The literature search and survey portion of «

this study are contained in Volume II.

This study was performed by persommnel of Aerojet ElectroSystems

Company, for the Space Sciences Laboratory of NASA-Marshall Flight Center.

Study Yanager for the program was Carl R. Maag. Principal coatribu-
tors to the program were C. R. Maag, 3. M, Miilaxd, and M. T, Grenier. The
NASA technical monitor for the study is Mr. Donald Wilkes., Mr, Rauol Lopez
acted as techmical advisor for the 25-kW power module. Both Messrs. Wilkes and
Lopez made significant contributions to the study through enlightening discus-

sions with the author. Their interest and assistance are greatly appreciated.

@ZEEE% ii



The attached citations comprise the literature
search conducted for NASA/MSFC under the "Space
Station Thermal Control Surfaces Study". Four
different data bases were searched. The results

are presented in the following sections,
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PRINT 38/2/1-94 TERMINAL=68
TTK11407 iMOD~000INASB~32537 150-02~01

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHT
CENTER, HUNTSVILLE, ALA,

AERGJET ELECTROSYSTEMS CG.s AZUSA, CALIF.

DEVELOPMENT OF A THERMAL CONTROL SURFACE EXPERIHENT {TCSE)

UNCLASSIFIED JULY 11y 1577 /7 NOVEMBER 25, 1978

™ A/HILKES, D+ R. A/ES84

REPORTS EXPECTED

F*AERQSPACE ENVIRONMENTS/*ENVIRCNMENTAL TESTS/#SPACE
SHUTTLES/*THERMAL CONTROL COATIAGS

76K11763 {MOD~-000INASL1-14375

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. LANGLEY RESEARCH
CENTER, LANGLEY STATION, VA.

GENERAL ELECTRIC CO., PHILADELPHIA, PA,

LONG DURATION EXPOSURE FACILITY (LDEF) EXPERIMENT IMPLEMENTATION
SUPPORT

UNCLASS IFIED APRIL 22, 1976 / APRIL 21, 1977

™ A/SAMOS, J. A/13SGA

REPORTS EXPECTED

/*AERQSPACE ENVIRDNMENTS/#ENVIRCONMENTAL TESTS/*GRGUND TESTS/¥HEAY
SHIELDING/*LONG DURATION EXPOSURE FACILITY/*OXYGEN/%*PHUOTOGRAPHIC
FILM/*PROTECTIVE COATINGS/*RADIATION EFFECTYS/#*RADIATION
SHIELDING/#SOL AR ARRAYS/*SOLAR CELLS/*SURFACE REACTIONS/*TEMPERATURE
CONTROL/*THERMAL CONTROL COATINGS/*THERMAL PROTECTION/*THICKNESS

T6K1l1128 (MOD-005)INASB-30636 9862522

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHT
CENTERs HUNTSVILLE, ALA.

REMTECHs INC.s HUNTSVILLE, AlA.

EXTERNAL TANK SURFACE HEATING

UNCLASSIFIED MARCH 21, 1974 / AUGUST 31, 1977

PI B/ENGELy C. De

REPORTS EXPECTED

INCOMPLETE PROCESSING .

/*ABLATIVE MATERIALS/*AERODYNAMIC HEATING/*EXTERNAL TANKS/#KINETIC
HEATING/#*5KIN FRICTION/+SPACE SHUTTLES/*SURFALE ROUGHNESS/*SURFACE
ROUGHNESS EFFECTS/#SURFACE TEMPERATURE/#*THERMAL CONTROL
COAT INGS/#THERMAL TINSULATION/#*THERMAL PROTECTION/®*TURBULENT FLOW

T5K10046 {MOD-00G0INAS2—-8490

NATIGNAL AERONAUTICS AND SPACE ADMINISTRATION. AMES RESEARCH CENTER,
MOFFETT FIELD, CALIF.

ACUREX CORP., MOUNTAIN VIEW, CALIF,

DEVELOPMENT OF IMPROVED COATING FOR POLYBENZIMIDAZOLE FOAM

UNCLASSIFIED AUGUST 8, 1574 / FEBRUARY 7, 1975

P1 B/CARNAHAN, K. R., B8/DELANG, C.

REPORTS EXPECTED

INCOMPLETE PROCESSING

/EALUMINUM/#COATINGS/#COMPOSITE MATERIALS/*FUAMS/#HEAT
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SHIELDING/*INSULATED STRUCTURES/*INSULATION/ %#LOW DENSITY
MATERTALS/*#0OPTICAL PROPERTIES/*POLYBENZIMIDAZOLE /#PROTECTIVE
COATINGS /#REUSABLE HEAT SHIELDING/*SHIELDING/%*SPACE
SHUTTLES/#SPACECRAFT SHIELDING/*SURFACE FINISHING/*SURFACE
PROPERTIES/*SYNTHET IC FIBERS/*THERMAL CONTROL COATINGS/%THERMAL
INSULATICN/#=THFRMAL PROTECTION ’

13810213 % CATEGDRY 4 LEWIS~12007 713/11/00 UNCLASSIFIED DOCUMENT
DOMESTIC

EFFECTS OF ENVIRONMENTAL EXPOSURE ON CRYOGENIC THERMAL INSULATICN
MATERIALS

{INVESTIGATION WAS MADE TO GPTIMIZE SELECTION OF INSULATION
MATERIALS FOR REUSABLE SPACE VEHICLES WHICH WILL BE REPEATEDLY OPERATED
OVER PERIODS OF UP TO TEN YEARS. RESULTS OF STUDY ARE SUMMARIZED IN TWO
REPORTS. VOLUME I DESCRIBES TESTS AND SIGNIFICANT FINDINGS. IN VOLUME
11, EXTENSIVE TEST DATA OBTAINEL ARE ORGANIZED IN HANDBOUK FORM.)

A/PARMLEY, R. T.; B/SMITHy F. J.; C/GLASSFORD, A. P.; D/COLEMAN,
J.3 E/STEVENSON, D. R. A/{LOCKREED MISSILES AND SPACE CO.y INC.)3
B/{LOCKHEED MISSILES AND SPACE (0., INC.J): C/{LOCKHEED MISSILES AND
SPACE CO.y INC.); D/{LOCKHEED MISSILES AND SPACE CO.s INC.)3
E/{LOCKHEED MISSILES AND SPACE CO., INC.}

/*ADHES IVES/*AEROSPACE ENVIRONMENTS/* AL UMINUM/#*CRYOGENIC FLUID
STORAGE/ *ENVIRONMENTAL TYESTS/*GLASS FIBERS /AHANDBDOKS/*POLYMERIC
FILMS/*SILK/*THERMAL CONTROL COATINGS/*THERMAL INSULATION

72B10596% CATEGORY 4 M-FS§S-21932 72712700 UNCLASSIFIED DOCUMENT
DOMESTIC

INVESTIGATION OF ENVIRCONMENTAL EFFECYTS ON COATINGS FOR THERMAL
CONTROL

{ACCOMPLISHMENTS MADE DURING STUDY COF CUOATINGS ARE REPORTED.
DEVELOPMENT OF STYRUCTURE/PROPERTY THEORY FOR SELECTING MOST APPROPRIATE
PIGMENTS FOR SPACE VEHICLE PAINTS IS DISCUSSED ALONG WITH IMPROVEMENTS
MADE IN ZINC-OXIDE PIGMENTED POTASSIUM SILICATE PAINT.)

A/ASHFORDy N. A.3; B/GILLIGAN, J. E.3 C/ZERLAUT, G. A. AJLTIT
RESe. INST.); B/(IIT RES. INST.l; C/{IIT RES. INST.}

/*AEROSPACE ENVIRONMENTS/*PAINTS/#PIGMENTS/%SULAR
RADIATION/*SPACECRAFT/%THERMAL CONTROL COATINGS/*ZINC OXIDES

T6XT6593 # AD-B0O0O8182L AFML-TR-75-17 AF PROJ. 7340 75/08/00 87
PAGES UNCLASSIFIED DOCUMENT GOVT. AGCY

ML-101 THERMAL CONTROL COATING SPACEFLIGHT EXPERIMENT FINAL
REPORTs JAN. 1972 — JAN. 1974

A/PRINCEs D. E.

AIR FFORCE MATERIALS LAB., WRIGHT-PATTERSON AFB, CHICG.

JE¥MILITARY SPACECRAFT/«THERMAL CONTROL COATINGS/ AEROSPACE
ENVIRONMENTS/ DEGRADATION/ SPACE ENVIRONMENT SIMULATION
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T3XT71126% NASA-CR-130040 MPR-5 NA39-13003 72/12/00 11 PAGES
UNCLASSIFIED DOCUMENT NASA

HYDRAZINE GAS GENERATOR PROGRAM MONTHLY PROGRESS REPORY

A/SIEGLER, R, S.3 B/MARCY, R. D.

ROCKETDYNE, CANOGA PARKs CALIF.

/¥ANALOG STIMULATION/#*GAS GENERATORS/*HYDRAZINES/ RADIATION
SHIELDING/ SPACE SHUTTLES/ STRESS ANALYSIS/ THERMAL CONTROL COATINGS

T3XTO4T24 AD-903563L MCR-T2-102 AFML-TR-T70-94% F33615~-71-0~1410 AF
PROJ. 7340 72/05/00 106 PAGES UNCLASSIFIED DOCUMENT GOVT. AGLY

IMPROVED RADIATION~-STABLE THERMAL CONTROL COATINGS, PART 3 FINAL
REPORT, 15 MAR., 1971 -~ 15 MAR. 1972

A/LILLYWHITE, M.3 B/PIZZOLATO, P.3 C/HARKERy R. 1.

MARTIN MARIETTA CORP., DENVER, COLG.

/*AEROSPACE ENVIRONMENTS/#*CERAMICS/*THERMAL CONTROL

COATINGS/#THERMAL INSULATION/ ELECTROMAGNETIC SHIELDING/ OPTICAL
PROPERTIES/ PERFORMANCE

72X823294 AD-901408L RTD-TDR-£€3-4269-VOL-2 AF 331(657)-11243 AF
PROJ. 7340 63/00/00 23 PAGES UNCLASSIFIED DOCUMENT GOVT. AGCY
DESIGN AND CONSTRUCTIGN OF SAMPLE HOLDERS FOR ORBITAL TEMPERATURE
CONTROL COATINGS EXPERIMENT. VOLUME 2 CAL IBRATION DATA AND DRAWINGS
A/BEVANSy Jo. T.3 B/LUEDKE, E. Ea
SPACE TECHNOLOGY LABS., INC.., REDONDO BEACH, CALIF.
J¥BRACKETS/*#SAMPLING/*THERMAL CONTROL COATINGS/ CALIBRATING/
DEGRADATION/S SATELLITE ORBITS/ SCIENTIFIC SATELLITES/ SPACE
CAPSULES

T2X823284% AD-901407 RTD-TDR-63-4269-VOL-1 AF 33(657}1-11243 AF PROJ.
1340 63/12/00 34 PAGES UNCLASSIFIED DUCUMENT GOVT. AGLY

DESIGN AND CONSTRUCTION OF SAMPLE HOLDERS FOR ORBITAL TEMPERATURE
CONTROL COATINGS EXPERIMENT. VCLUME 1 DESIGN, ANALYSIS, AND TEST
RESULTS TECHNICAL DOCUMENTARY REPORT, JUN. - DEC. 1963

A/BEVANS, J. T.3 B/LUEDKE, E. E.

SPACE TECHNOLOGY LABS., INC., REDONDO BEACH, CALIF.

/%BRACKETS /*SAMPLING/*THERMAL CONTROL COATINGS/ DEGRADATION/

PERFORMANCE TESTS/ SATELLITE ORBITS/ SCIENTIFIC SATELLITES/ SPACE
CAPSULES

12X792024 AD-5205061. DOC-71SD4271-PT-3 AFML-TR~69-241-PT-3
AFML—TR-69~241-PT—3 F33615-68-C—-1412 72/04/00 134 PAGES
SECRET-RESTRICTED-DATA DOCUMENT GOVT. AGLY

HARDENED THERMAL CONTRGL COATINGS, PART 3 ({U) TECHNICAL REPORT, 1
APR. 1970 - 31 AUG. 1971

A/EAGLESy A. E.3 B/BABJAKy S.y Jd»

GENERAL ELECTRIC CO., PHILADELPHIA, PA. {SPACE DIV.)

F%NUCLEAR EXPLOSIONS/*NUCLEAR WEAPONS/*THERMAL CONTROL COATINGS/

COMPUTERS/ NUCLEAR RADIATION/ SPACECRAFT/ X RAYS
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T2XT5242% NASA-CR-126312 P72-G8 NASB-2T7439 71712700 20 PAGES
UNCLASSIFIED DOCUMENT NASA

DEVELCPMENT OF PORCELAIN ENAMEL PASSIVE THERMAL THERMAL CONTROL
COATINGS QUARTERLY REPORT, OCT. - DEC. 1971

A/LEVIN, He3 B/GARDOSs M.; C/BLAIR, P. M., JR.

HUGHES AIRCRAFT CO., CULVER CITY, CALIF,

/#PORCELAIN/*THERMAL CONTROL COATINGS/ HASTELLOY {TRADEMARK)/ HIGH
TEMPERATURE/ SPACE SHUTTLES

T2XT444L% NASA-CR-126189% REPT-2-1107-3600-209 MPR-12 NAS3-14369
72/04/710 11 PAGES UNCLASSIFIED DOCUMENT NASA

LIGHTWEIGHT EVACUATED MULTILAYER INSULATION SYSTEMS FOR THE SPACE
SHUTTLE VEHICLE MONTHLY PROGRESS REPORT, 1 MAR., — 1 APR. 1972

A/BARCLAY, De L. B/ZIMMERMAN, D. K.

BUOEING CO.s SEATTLE, WASH. {RESEARCH AND ENGINEERING DIV.)

/%SPACE SHUTTLES/*SPACECRAFT DESIGN/*THERMAL CONTROL

COATINGS/*THERMAL INSULATION/ CCMPUTER PROGRAMS/ HEAT TRANSFER/
THERMODYNAMIC PROPERTIES

72X71225% NASA-CR~123497 N-JF-T72-1 QPR-5 NASB~26304 T1/12/28 35
PAGES UNCLASSIFIED DOCUMENTY

NASA

DEVELOPMENT OF TECHNIQUES AND ASSOCIATED INSTRUMENTATION FOR HIGH
TEMPERATURE EMISSIVITY MEASUREMENTS

AfCUNNINGTON, G. Re.3 B/7FUNAIL, AL I.

LOCKHEED MISSILES AND SPACE CO., PALO ALTO, CALIF. { THERMOPHYSICS
GROUP.)

FHEMISSIVITY/*PROTECTIVE COATINGS/#SPACE SHUTTLES/*THERMAL CONTROL

COATINGSY ATMOSPHERIC ENTRY/ MATERIALS TESTS/ SIMULATION/ TEST
EQUIPMENT/ TEST FACILITIES

TIXT79274% NASA-CR-119451 [ITRI-C6166-7 NAS1-8166 69/05/729 27
PAGES UNCLASSIFIED DOCUMENT NASA

DEVELCPMENY OF SPACE STABLE, LOW SOLAR ABSORPTANCE, PILIGMENTED,
THERMAL CONTROL COATINGS

A/7GILLIGAN, J. E.

IIT RESEARCH INST., CHICAGG, ILL.

/*ABSORPTANCE/*AEROSPACE ENVIRCNMENT S/%PIGMENTS/¥THERMAL CONTROL
COATINGS/ ELECTROMAGNETIC PROPERTIES/ OPTICAL PROPERTIES/
STABILITY

ToX111B5%# ISSUE 3 PAGE 190 CATEGORY 20 NASA-CR-149951
S0~74-5A-0176-2-PT-1 NAS8-30920 75/02/03 308 PAGES UNCLASSIFIED
COCUMENTY GOVT.+ CONTR.

CONCEPY DEFINITION AND SYSTEMS ANALYSIS STUDY FOR A SOLAR ELECTRIC
PROPULSION STAGE. VOLUME 2, PART 1 PLANETARY SEPS MISSION ANALYSIS
AND VEHICLE DESIGN FINAL REPORT

A/HORIOy S. P.

ROCKWELL INTERNAT IONAL CORP.. DOWNEY, CALIF. {SPACE DIV.)

F*INTERPLANETARY SPACECRAFT/*SOLAR ELECTRIC PROPULSICN/*SPACECRAFT
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DESIGN/ MISSION PLANNING/ SOLAR ARRAYS/ SPACE MISSIONS/ SPACE SHUTTLES/
SPACECRAFT LAUNCHING/ THERMAL CCNTROL COATINGS/ UPPER STAGE ROCKET
ENGINES

ABA AUTHOR

ABS PREFERRED PLANETARY MISSIONS FOR SEPS USING THE SHUTTLE/INTERIM
UPPER STAGE LAUNCH VEHICLES ARE DESCRIBED ALONG WITH PLANETARY SEPS
VEHICLE DESIGN AND SUBSYSTEM DFSIGNS. EFFECTIVE ROLES CF SEPS IN EARTH
ORBIT AND A REFERENCE SEPS DESIGN FOR EARTH-ORBIT MISSIONS BASED ON
COST EFFECTIVE MODIFICATIONS TO THE RECOMMEND PLANETARY SEPS NESIGN ARE
BRIEFLY CONSIDERED.

T6X10190# ISSUE !} PAGE 31 CATEGORY 26 ONERA-NT—882-MY
T2/06/00 20 PAGES IN FRENCH UNCLASSIFIED DOCUMENT NASA DCAF
E0030¢91

STUDY OF REFLECTING SCREENS FOR THERMAL INSULATION AT HIGH
TEMPERATURES ——— FOR SPACE SHUTTLE GENERAL STUDIES

A/PICHOIRs R.

DFFICE NATIONAL D*ETUDES ET DE RECHERCHES AERGQSPATIALES, PARIS
{(FRANCE) - ANY REQUEST FOR THE DOCUMENT MUST BE FORWARDED TO ESRO/ESA,
114 AVE., CHARLES DE GAULLE, 92522 NEUILLY/SEINE, FRANCE.

SPOUNSORED BY ELDO
J%GOLD COATINGS/*HIGH TEMPERATURE/#MICA/ #SPACE SHUTTLES/#THERMAL
INSULATION/ ANNEALING/ EVAPORATION/ PLATINUM/ REFLECTION/ SURFACE
PROPERTIES/ THERMAL CONTROL COATINGS/ THERMAL CYCLING TESTS/ THERMAL
PROTECTICN

ABA ELDO

ABS RELATIVELY THIN GOLD LAYERS (0,5 MICRONS) CAN BE DEPOSITED BY AN
INDUSTRI AL THERMAL EVAPORATION METHOD ON MICA TO OBTAIN REFLECTING
SCREENS FOR THERMAL PROTECTICON OF A SPACE SHUTTLE. THESE COATINGS
RESIST WITHOUT DEVERIURATING 100 THERMAL CYCLES AT 900 €, WHILE LAYERS
1 MICRON THICK WOULD BE REQUIREB AT 950 C.

TIX10259%# ISSUE 5 CATEGORY 33 NASA-CR-128879 GE-FMZ-010
NAS9-12855 T37063/00 302 PAGES UNCLASSIFIED DDCUMENT GOVT.+
CONTR.

DESIGN APPLICATIONS OF RIGICIZED REUSABLE SURFACE INSULATION THERMAL
PROTECTICN SYSTEM

{STRUCTURAL DESIGN CRITERIA FOR THERMAL INSULATION AND PROTECTION
SYSTEM INSTALLED ON SPACE SHUTTLE VEHRICLE) FINAL REPURT

A/HESS, T+ E.3 B/MICHALAK, R. J.

GENERAL ELECTRIC CO., PHILADELPHIA, PA. {REENTRY AND ENVIRCONMENTAL
SYSTEMS DIV.)

/%#SPACE SHUTTLES/*SPACECRAFT CUMPONENT S/ *STRUCTURAL DESIGN
CRITERIA/*THERMAL CONTROL COATINGS/*THERMAL INSULATION/ EQUIPMENT
SPECIFICATIONS/ TEMPERATURE CONTROL/ THERMODYNAMIC PROPERTIES

T2X10590%# ISSUE 5 CATEGORY 31 NASA-CR-123805 SE-MSF(C-1592
NASB-27802 12/7/07/00 171 PAGES UNCLASSIFIED DOCUMENT - GOVT. + NASA
CONTR.

SPACE VEHICLE ENGINE AND HEAT SHIELD ENVIRONMENT REVIEW
{DEVELOPMENT OF CRITERIA FOR PREDICTING BASE THERMAL ENVIRONMENT AND

TERMINAL 68 PAGE 5 {ITEMS 18- 20 OF 9S4}



BASE THERMAL PROTECTION SYSTEM DESIGN FOR LAUNCH VEHICLES) INTERIM
REPORY

A/MCANELLY, We. B.; B/HARPER, T. D.

TELEDYNE BROWN ENGINEERING, HUNTSVILLE, ALA. {SCIENCE AND
ENGINEERING.)

/*AEROTHERMODYNAMICS /%HEAT SHIELDING /*LAUNCH VEHICLES/*SPACECRAFT
DESIGN/ AEROSPACE ENVIRONMENTS/ THERMAL CONTROL COATINGS/ THERMAL
ENVIRONMENTS

11 X10980*# ISSUE 4 PAGE 187 CATEGORY 33 NASA~CR-115193
REPT-00—-1221 NAS9-8260 69/09/08 44 PAGES UNCLASSIFIED DOCUMENT
GOVT. + NASA CONTR.

PRELIMINARY STUDY OF RACIATORS AND RADIATOR INTERFACES FOR THE SPACE
BASE

{CONCEPTUAL DESIGN OF SPACE BASE ENVIRONMENTAL THERMAL CONTROL AND
LIFE SUPPDRT SYSTEM RADIATORS)

A/OREN, J. A.3 B/DIETZ, J. Be3 C/TUFTE, R. J.

LTV AEROSPACE CORP., CALLAS, TEX. {MISSILES AND SPACE DIV.)

/XENVIRONMENTAL CONTROL/*LIFE SUPPORT SYSTEMS/*SPACE
BASES/*SPACECRAFT RADIATORS/#SYSTEMS ENGINEERING/ HEAT TRANSFER/
MODULES/ TEMPERATURE CONTROL/ THERMAL CONTROL COATINGS

TLX10783%# ISSUE 3 PAGE 155 CATEGORY 33 NASA-CR-119898
NASB-26004 71705700 11%6 PAGES UNCLASSIFIED DOCUMENT GOVT. +
CONTR.

REVIEW OF THE TRANSIENT DEGRACATION/ CONTAMINATICN CF THERMAL
COATINGS FINAL REPORT

{DESIGN PARAMETERS FOR SPACE ENVIRONMENT DEGRADATION/CONTAMINATION
EFFECTS ON THERMAL PROPERTIES OF THERMAL CONTROL COATINGS FOR
APPLICATION TO SPACE STATION THERMAL DESIGN)

A/GREENBERG, S. A.3 B/MC CARGO, M.: C/MC DONALD, S. Les
D/SPRADLEY, L. We

LOCKHEED MISSILES AND SPACE CO.» SUNNYVALE, CALIF. { PROPULSION AND
THERMODYNAMICS DIV.)

/*AEROSPACE ENVIRONMENTS/*CCNTAMINATION/*DEGRADATION/*SPACE
STATIONS/*SYSTEMS ENGINEERING/*THERMAL CONTROL COATINGS/ THERMAL
PROTECTION/ THERMODYNAMIC PROPERTIES

TIX10229%+# ISSuE 1 PAGE 31 CATEGORY 30 NASA-CR-116283
MDC-GO783-V0OL-2 NASB-25140 71702700 123 PAGES UNCLASSIFIED
DOCUMENT GOVT.+ CONTR.

REPORT CN SELECTED UPLATE TASKS FOR BASELINE SPACE STATION. VOLUME
2 - THERMAL CONTROL

(THERMAL ANALYSIS OF SPACE STATION ENVIRONMENTAL CONTROL, LIFE
SUPPORT SYSTEM, AND ELECTRICAL POWER SYSTEM RADIATORS - vOL. 2)

MCDONNELL-DOUGLAS ASTRONAUTICS CO., HUNTINGTON BEACH, CALIF.

/*ENVIRCNMENTAL CONTROL/*HEAT RADIATORS/%LIFE SUPPORT
SYSTEMS/*SPACE STATIONS/*SPACECRAFT POWER SUPPLIES/#THERMAL PROTECTION/
ABSORPTIVITY/ BRAYTON CYCLE/ SPACECRAFT MODULES/ THERMAL CONTROL
COATINGS

TERMINAL 68 PAGE 6 {ITEMS 21— 23 OF 94}



T5W70258 506—16-32

THERMAL CONTROL-SECOND SURFACE MIRRORS

BROOKSy G. We. 804—-827-2042

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. LANGLEY RESEARCH
CENTER, LANGLEY STATIONs VA. )

AN EXPERIMENTAL PROGRAM IS IN PROGRESS TGO DEFINE, STUDY, AND SOLVE
THE PROBLEMS ASSOCIATED WITH UTILIZATION OF SELOND-SURFACE MIRRCR
COATINGS FOR PASSIVE THERMAL CONTROL CF SPACECRAFT, THE DEVELOPMENT OF
THE TECHNOLOGY NECESSARY TO ECONOMICALLY UTILIZE SECOND-SURFACE MIRROR
COATINGS ON LARGE SPACECRAFT SURFACES WILL BE EMPHASIZED. EXPERIMENTAL
ARDMAT IC-HETEROCYCLIC POLYMERS WILL BE EVALUATED TO PROVIDE IMPROVED
RADIATION STABILITY FOR THE SECOND-SURFACE MIRROR COATINGS. THE
APPROACH SHALL INCLUDE (1) UNDERSTANDING THE PRINCIPLES OF
SECOND—-SURFACE MIRRORS, DETERMINING THE MATERIALS TG BE EMPLOYED, AND
DEVELOPING COMPLETE COATING SYSTEMS AND PROCEDURES FOR THEIR
APPLICAT{ON TO SPACECRAFT; AND (2} THE CONTINUED USE OF THE SPALE
ENVIRONMENTAL EFFECTS SYSTEM FACILITY TO EVALUATE THE RADIATION
STABILITY OF THERMAL CONTROL COATINGS.

/*¥HEAT PIPES/*MATERIALS TESTS/*POLYMERS/*SPAC ECRAFT /*THERMAL CONTROL
COATINGS

T4WT70260 502-21-27
THERMAL CONTROL
BROOKSy G. W. 703~-827-2042

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. LANGLEY RESEARCH
CENTER, LANGLEY STATION, VA,

AN EXPERIMENTAL PROGRAM IS IN PROGRESS TO DEFINE, STUDY, AND SUOLVE
THE PROBLEMS ASSOCIATED WITH UTILIZATION OF SECOND-SURFACE MIRROR
COATINGS FOR PASSIVE THERMAL CONTROL OF SPACECRAFT. THE DEVELOPMENT OF
THE TECHNOLOGY NECESSARY TO ECONOMICALLY UTILIZE SECOND-SURFACE MIRROR
COATINGS ON LARGE SPACECRAFT SURFACES WILL BE EMPHASIZED. EXPERIMENTAL
AROMATIC~-HETERDCYCLIC POLYMERS WILL BE EVALUATED TO PROVIDE IMPROVED
RADIAT ION STYABILITY FOR THE SECCND-SURFACE MIRROR COUATINGS. THE
APPROACH SHALL INCLUDE (1) UNDERSTANDING THE PRINCIPLES OF
SECOND-SURFACE MIRRORS, DETERMINING THE MATERIALS TO BE EMPLUYED, AND
DEVELOPING COMPLETE COATING SYSTEMS AND PROCEDURES FOR THEIR
APPLICAT ION TO SPACECRAFT; AND {2) THE CCNTINUED USE OF THE SPACE
ENVIRONMENTAL EFFECTS SYSTEM FACILITY TO EVALUATE THE RAODIATION
STABILITY OF THERMAL CUNTROL COATINGS.

J®AEROSPACE ENVIRONMENTS/*MIRRORS/#POLYMERS/*RADIATION
SHIELDING/*THERMAL CUNTROL COUATINGS

T4WT0259 502-21-27
THERMAL CONTROL
GATES: Ds Wa 205-453-3102

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHT
CENTER, HUNTSVILLE., ALA.

AS A CONTINUATION OF KORK IN THE THERMAL-CONTROL COATINGS FIELDs OUR
EFFORTS WILL BE DIRECTED TOWARD METHGODS OF IMPROVING NASA'S
CAPABILITIES OF CONTROLLING SPACECRAFT TEMPERATURES. EFFORT WILL BE
CIRECTED TOWARD IMPROVEMENT OF THE WHITE PAINTS AND THEIR RELIABILITY
FOR EXTENDED MISSION REQUIREMENTS. WHILE MAINTAINING THE 0.9 EPSILON

TERMINAL 68 PAGE T {ITEMS 24—~ 26 OF 94}



REQUIRED IN THE PRESENT THERMAL DESIGNS FOR SPACE STATION, THE DELTA
ALPHA MUST BE A MINIMUM TO OBTAIN THE REQUIRED TOTAL LIFE OR THE LEASY
EVA REQUIRED TO RESTORE THE THERMAL-CCNTROL SURFACES. THIS IS BEING
DONE BY IMPROVING BOTH BINDERS AND PIGMENTSs AND PROTECTION OF THE
COATING AFTER APPLICATION, TO ITS EVENTUAL MISSICN REQUIREMENT. BACKUP
KNOWLEDGE FOR THESE DEVELOPMENT EFFORTS WILL INCLUDE LABORATORY STUDIES
0F COATINGS, MEASUREMENT DESIGN PARAMETER DATA AND LONG LIFETIMES OF
COATINGS AND THEIR SUBSTRATES AT CRYOGENIC TEMPERATURES. MAXIMUM EFFORT
WiLL BE TOWARD REDUCING THE PRESENT BESY WHITE PAINT, COMPOSED OF
INET 104 PIGMENT IN AN OI-650 GLASS—RESIN BINDER., TO A NASA
SPECIFICATION COATING.

/*PIGMENTS/*SERVICE LIFE/*SPACE STATIONS/#SPACECRAFT
ENVIRONMENTS/*TEMPERATURE CONTRGL/#THERMAL CONTROL COATINGS

T3WT0147 309-42—-02
SPACE SHUTTLE THERMAL CONTROL
SMITH, J. A. 713-483-3676

NATIONAL AERONAUTICS AND SPACE ADMINISTRATIUN. LYNDON B. JOHNSON
SPACE CENTERs HOUSTON., TEX.

THE OVERALL VEHICLE THERMAL MANAGEMENT SYSTEMS FOR THE SHUTTLE MUST
BE FLEXIBLE AND ADAPTABLE ENQUGH TO ACCOMODATE CHANGES IN MISSIONS AND
CONFIGURATIONS AND MUST EFFICIENTLY UTILIZE AVAILABLE HEAT SOURCES AND
SINKS. THE MULTI-MISSION REQUIREMENT FUOR THE SHUTTLE PRESENTS
PARTICULAR DESIGN PROBLEMS IN THERMAL CONTROL OUE TO (1) LIFE-CYCLE
CONSIDERATIONSs AND (2} THE WIDE RANGE OF REQUIRED OPERATING CONDITIONS
VARYING FROM THOSE SIMILAR TO CONVENTIONAL AIRCRAFT, TO SPACECRAFTS
SUBJECTED TO BDOSY, ORBITAL AND REENTRY THERMAL CONDITIONS. THE
OBJECTIVE OF THIS RTOP IS TO DEVELOP CANDILCATE THERMAL CCNTROL CONCEPTS
WHICH OFFER POTENTIAL SOLUTIONS FOR SHUTTLE DESIGN PROBLEMS ANO DEVELQP
IMPROVED ANALYTICAL TECHNIQUES FOR MORE EFFECTIVE DESIGN AND
EVALUATICON. HEAT PIPE THERMAL CONTROL SYSTEMS OFFER THE POTENTTAL FOR
LONG LIFE AND TROUBLE FREE HEAT TRANSPORT AND REJECTION AT LOW WEIGHTS
FOR SPACE SHUTTLE EQUIPMENT COOLING APPLICATIONS. DESIGN AND TESTING QF
PROTOTYPE THERMAL CONTROL SYSTEMS APPLICABLE 70O THE UNIQUE SPACE
SHUTTLE ENVIRONMENT AND REUSE APPLICATIONS WILL BE PURSUED TO PROVIDE
THERMAL CONTROL DESIGN OPTIONS FOR THE SHUTTLE VEHICLE. VEHICLE
COMPLEXITY AND USE OF ADVANCED COMPCNENTS REQUIRES IMPROVED ANALYYICAL
METHODS AND EXTENSIVE VEHICLE LEVEL ANALYSIS FOR DESIGN SUPPORT AND
MISSTION PLANNING. THE ANALYTICAL TECHNIQUES DEVELOPMENT PROGRAM IS
CIRECTED TOWARDS DEVELGPING COMPUTER PROGRAMS FOR USE AS ANALYTICAL
TOOLS FOR THE SHUTTLE PROGRAM.

/*COMPUTER PROGRAMS 7#HFAT PIPES/#SPACE SHUTTLES/*THERMAL CONTROL
COATINGS 7%THERMAL PROTECTION

T2W70118 114-03~-51
SPACE STATION THERMAL CONTROL
GATES, D. W 205-453-3100

NAT TIONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHT
CENTER, HUNTSVILLE, ALA.

AS A CONTINUATION OF OQUR WORK IN THE THERMAL CONTRGOL FIELD, QUR
EFFORTS WILL BE DIRECTED TOWARD SEVERAL METHODS OF IMPROVING NASA'S
CAPABILITIES OF CONTROLLING SPACECRAFY TEMPERATURES. ONE EFFORT WILL
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BE DIRECTED TOWARD IMPROVEMENT OF TFE WHITE PAINTS AND THEIR
RELTABILITY FOR EXTENDED MISSION REQUIREMENTS. WHILE MAINTAINING THE
0.9 REQUIRED IN THE PRESENT THERMAL DESIGNS FOR SPACE STATION, THE
DELTA A _SUB S MUST BE A MINIMUM TO OBTAIN THE REQUIRED TOTAL LIFE OR
THE LEAST EVA REQUIRED YO RESTORE THE THERMAL-CGNTROL SURFACES. THIS
IS BEING DONE 8Y IMPROVING THE BINDERS AND PIGMENTS, AND PROTECTION
UF THE _COATING AFYER APPLICATICN, TO ITS EVENTUAL MISSIDN
REQUIREMENT. INTEGRATTION OF EFFICIENT HEAT PIPES INTO ELECTRONIC AND
ELECTROMECHANICAL HARDWARE IS BEING DEVELOPED FOR THERMAL CONTROL
NECESSARY FOR EXTENDED LIFE CF THESE COMPONENTS. THIS [S NCT BROAD
COVERAGE OF HEAT PIPE APPLICATIONS, ONLY THE SPECIFIC USE.
DEVELOPMENT OF LARGE SCALE THIN FILM SEMICONDUCTORS IS PROPOSED FOR
THERMAL CONTROL DEVICES WITH LCNG LIFE AND FLEXIBLE CONTROL OF
SURFACE AND INTERIOR SURFACES. IN ORDER TO PROVIDE NECESSARY BACKUP
KNOWLEDGE FOR THESE DEVELOPMENT EFFORTS, LABORATORY STUDIES OF
COATINGS, HEAT PIPES AND SEMICONDUCTORS WILL CONTINUE, AND SPECIAL
EFFORT IS NOW DIRECTED TOWARD MEASUREMENT DESIGN PARAMETER DATA
{THERMAL CONDUCTIVITY, RESISTIVITY AND RADIATION _FIELD VARIATION FOR
THE SEMICONDUCTORS), MINIATURE HEAT PIPE ANALYSIS, AND PROPERTIES AND
LONG LIFE TIMES OF CDATINGS AND THEIR SUBSTRATES AT CRYOGENIC
TEMPERATURES.

/*TEMPERATURE CONTROL/*SPACE STATIONS/*THERMAL CONTROL
COATINGS/*HEAT PIPES/*SEMICONDUCTING FILMS/*LIFE {DURABILITY)

T2WT0113 114-03-50
SPACE VEHICLE THERMAL CONTROL
BROOKS, G. W. T703-827-2042

NAT [ONAL AERONAUTICS AND SPACE ADMINISTRATION. LANGLEY RESEARCH
CENTER, LANGLEY STATION, VA.

A COMPREHENSIVE EXPERIMENTAL AND THEQRETICAL PROGRAM .IS IN PROGRESS
TO DEFINE, STUDY, AND SOLVE ADVANCED TECHNOLOGY PROBLEMS ASSOCIATED
WITH PASSIVE THERMAL CONTROL OF UNMANNED SPACECRAFT. THE DEVELOPMENT
OF FLEXIBLE, SECDOND-SURFACE MIRROR COATINGS WILL CONTINUE WITH
EMPHASTS ON THE UTILIZATIGN OF NEW, EXPERIMENTAL POLYMERIC MATERIALS.
RESEARCH IN ADVANCED THERMAL CCNTROL TECHNIQUES (E.Ge.s PASSIVE
ENCLOSURES, VAPOR CHAMBERS) WILL CONTINUE WITH EMPHASIS ON APPLICATION
OF THESE TECHNIQUES TO A LARGE ORBITING UOBSERVATORY. THIS RESEARCH IS
DIRECTED AT PROVIDING THE TECHNOLOGY FOR FUTURE LONG-LIFE EARTH
ORBITAL _AND INTVERPLANETARY MISSIONS. THE POLYMERIC COATING MATERIALS
WILL BE EVALUATED TO DETERMINE THE EFFECTS OF VACUUM, TEMPERATURE,
ULTRAVIOLET RADIATION, AND SOLAR WIND PLASMA RADIATION ON THEIR
OPTICAL PROPERTIES. THESE CATA WILL BE UTILIZED YO PROVIDE SELECTION
CREITERIA FOR DEVELOPMENY OF SPACE~STABLE, TRANSPARENT POLYMERIC FILMS
FOR SECOND-SURFACE MIRROR COATINGS. SEVERAL DIFFERENT PASSIVE
ENCLOSURES FOR THE ORBITING TELESCOPE WILL BE DESIGNED AND EVALUATED
IN A S{MULATED ORBITAL THERMAL ENVIRONMENT. THESE RESULTS WILL BE
USED WITH ANALYTICAL STUDIES TG PROVIDE THE BASIC DESIGN FOR THERMAL
CONTROL OF THE LARGE ORBITING TELESCOPE STRUCTURE AND PRIMARY MIRROR,

/*SPACE LABCRATORIES/#TEMPERATURE CONTRCL/%POLYMERIC FILMS/XTHERMAL
CONTROL CUATINGS/*ASTRUNOMICAL TELESCOGPES/*MIRRORS
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T2WT0100 114-03-07

OPTICAL CONTAMINATION CF SPACECGRAFT

WEATHERS, H. M. 205-453-3040

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHT
CENTERs HUNTSVILLE, ALA.

THIS S5TUDY IS DIRECTED TOWARD A BETTER UNDERSTANBING OF THE INDUCED
ENVIRONMENT ARQUND SPACECRAFT, BOTH MANNED AND UNMANNED AS 1V
DEGRADES THE RESULTS OF IMPORTANT MEASUREMENTS AND EXPERIMENYS.
MOREOVER, THIS RTOP PROVIDES FOR THE STUDY, CONTROL, MONITORING, AND
ABATEMENT OF CONTAMINATICN AS IT EFFECTS ASTRONOMICAL INSTRUMENTS,
THERMAL CONTROL SURFACES, AND OTHER CRITICAL OPTICAL SURFACES SUCH AS
FOUND ON SKYLAB, HEAD, SPACE STATION, SPACE SHUTTLEs AND RAM.

/*SPACECRAFT CONTAMINATION/*DEGRADATION /4THERMAL CONTROL
COATINGS /#AEROSPACE ENVIRONMENTS/=0OPTICAL EQUIPMENT

1TA19496# ISSUE 7 PAGE 991 CATEGORY 18 ASME PAPER 7T6-ENAS-55
7%/0T/700 9 PAGES UNCLASSIFIED DOCUMENT

THE EFFECT OF RADIATION TRAPPING WITHIN THE SPECULAR CAVITY FORMED
BY THE SHUTTLE FORWARD RACIATORS AND PAYLOAD BAY DOOR

A/SCHEPS, Pi R.3 B/HOWELL, He. R. B/{VOUGHT CORP.s SYSTEMS DIV.,
DALLAS, TEX.) MEMBERS, $1.503i NONMEMBERS, $3.00

AMERICAN SOCIETY OF MECHANICAL ENGINEERS, INTERSOCIETY CONFERENCE ON
ENVIRONMENTAL SYSTEMS, SAN DIEGO, CALIF., JULY 12-15, 1976, 9 P.

/%BAYS (STRUCTURAL UNITS)/*DOORS/*RADIATION EFFECTS/*SPACE SHUTTLE
ORBITERS/%#SPACECRAFT DESIGN/*SPACECRAFT RADIATORS/#THERMAL CONTROL
COAYINGS/ CAVIVIES/ DIFFUSE RADIATION/ ISOTHERMAL PROCESSES/ RADIATIVE
HEAT TRANSFER/ SILVER/ SPECULAR REFLECTION/ TEFLON {TRADEMARK}

ABA G.R.

ABS THE RADIATORS USED FOR SPACE SHUTTLE ORBITER ON-ORBIT HEAT
REJECTION MUSTY CONFORM TO THE SHAPE OF THE PAYLOAD BAY DOORS IN
CONNECTIDN WITH MISSION DESIGN PLANS WHICH ENVISAGE A STORAGE CF THE
RADIATORS IN THE PAYLOAD BAY DURING LAUNCH AND REENTRY AND A DEPLOYMENT
OF THE RADIATORS IN ORBIT. AN INVESTIGATION WAS CONDUCTED TO FIND
SOLUTIONS TO SEVERAL THERMAL DESIGN AND ANALYSIS PROBLEMS RELATED TO
THE FORWARD PANEL/DOQR CROSS SECTIGON. DATA CONCERNING THE -BASIC
RADIATION PROPERTIES OF THE RADIATOR/DOUR CAVITY WERE OBTAINED IN A
TEST PROGRAM ON A FULL-SCALE RADIATOR/DOOR SEGMENT. THE PROGRAM
PROVIDED FUNDAMENTAL DATA ON THE RADIATION EXCHANGE FACTORS BETWEEN
SURFACES WITHIN THE SPECULAR CAVITY FORMED BY THE RADIATOR AND DOOR,
WHICH IS INDEPENDENT OF THE RADIATOR TUBE DESIGN. IT IS POINTED OUT
THAT IMPROVED METHODS FOR CALCULATING ENVIRONMENTAL FLUXES ARE REQUIRED
BECAUSE OF RADIATION TRAPPING WITHIN THE DOOR/PANEL CAVITY.

TTA11547 ISSUE 1 PAGE 13 CATEGORY 15 76/11/08 4 PAGES
UNCLASSIFIED DOCUMENT

POST~FLIGHT TURNARGUND STILL UNSETTLED ——— SPACE SHUTTLE
REFURBISHMENT TIME BETWEEN MISSIONS

AVIATION WEEK AND SPACE TECHNOLOGY, VOL. 105, NOV. 8, 19764+ P. 128,
129, 131. 133.

F¥MISSTON PLANNING/*POSTFLIGHT ANALYSIS/*REGENERATION
[ENGINEERING) /*SPACE SHUTTLES/ FLIGHT TESTS/ OPTIMIZATION/ PAYLOADS/
PROPELLANT TANKS/ THERMAL CONTRGL COATINGS
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ABA R.D.V.

ABS PROGRESS IN PLANS FOR KEEPING SHUTTLE TURNARQUND AND
REFURBISHMENT CYCLES WITHIN PRESEY TIME BOUNDS IN THE FIRST SIX ORBITAL
FLIGHT TEST INITIAL MISSIONS IS REPOURTED. PAYLOAD KIT TURNAROUND TIME
IS DEEMED *CRITICAL.* TASKS HOLDING UP TURNARQOUND, TIME MINIMIZATION AND
REFURBISHMENT SCHEDULES ARE LISTED. THE GOAL IS 160 HR TURNAROUND TIME
STRETCHABLE TO 230 HR BEFORE LAUNCH SCHEDULES WOULD BE THROWN OFF
(ASSUMING ABOUT 40 LAUNCHES A YEAR). CHANGEQUT OF PAYLOAD ACCOMMODATION
KITS, PAYLOAD KIT REMOVAL TIME, AND REFURBISHMENT TIME SEGNENTS ARE
CHARACTERIZED, WITH TIMELINES FOR THE CRYOGENIC TANK KIT, DOCKING
MODULE KIT, EJECTION SEAT KIT, AND VARYING PAYLOAD KITS THE MAIN
PROBLEMS, WHILE REFURBISHMENT OF THE THERMAL PRQTECTION SYSTEM CCATINGS
IS A PARAMOUNT SEGMENT OF THE REFURBISHMENT CYCLE. SOME OTHER LAUNCH
PAD TURNARCUND OPERATIONS THAT MAY UPSET PRELIMINARY TURNARGUND
TIMELINES ARE LISTED.

77TA11540 ISSUE 1 PAGE 17 CATEGORY 18 716/11/G8 3 PAGES
UNCLASSIFIED ODOCUMENT

THERMAL YILE PRODUCTION READY TO ROLL -— FOR SHUTTLE ORBITER
ABLATTIVE HEAT SHIELDING

A/OLONE,s Re G.

AVIAT ION WEEK AND SPACE TECHNOLOGY, VOL. 105, NOV. 8, 1976, P. 51,
83+ 54.

/#ABLATIVE MATERIALS/#BOROSILICATE GLASS/#HEAT
SHIELDING/ *PRODUCTION ENGINEER ING/*SPACE SHUTTLE ORBITERS/#*THERMAL
CONTROL COATINGS/ ABLATIVE NOSE CONES/ LEADING EDGES/ REENTRY
SHIELDING/ STRUCTURAL WEIGHT/ THERMAL PROTECTION/ TILES

ABA R.D.V.

ABS MANUFACTURING AND PRODUCTION OF THE TILES FORMING THE ABLATIVE
HEAT SHIELD OF SHUTTLE ORBITER ARE OQUTLINED. PROBLEMS IN THE
PRODUCTION, SHAPINGs AND DIMENSIONING OF THE 34,000 UNIQUE TILES IN THE
THERMAL PROTECTION SYSTEM OF EACH ORBITER ARE DISCUSSED. DEVELOPMENT OF
THE REACTION-CURED GLASS (RCG) TILE COATING, MEASURES TO ENSURE
PROVISICNING OF HIGH-PURITY .SILICA, AND MATERIALS REQUIREMENTS FOR THE
LOWER-TEMPERATURE AND ELEVATED-TEMPERATURE TILES ARE COVERED.
TECHNULOGICAL COMPLEXITIES IN NUMERICALLY CONTROLLED {NC) MILLING OF
THOUSANDS OF UNIQUE TILES, AND COSTS ASSOCIATED WITH NC TAPE QUANTITY
LERO-DEFECT CUSTOM PRODUCTION RUNSes ARE SKETCHED.

T6A3T690*# ISSuUE 18 PAGE 2789 CATEGORY 18 AIAA PAPER T6—444
76/07/00 9 PAGES UNCLASSIFIED DOCUMENT

EFFECT OF RADTANT AND CONVECTIVE HEATING ON THE OPTICAL AND
THERMOCHEMICAL PROPERTIES OF REUSABLE SURFACE INSULATION -—— FOR SPACE
SHUTTLE THERMAL CONTYROL

A/STEWART, D. A.3 B/LEISER, D. 8. 37 (NASA, AMES RESEARCH CENTER,
MOFFETT FIELD, CALIF.)

AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS, THERMOPHYSICS
CONFERENCE, 117TH, SAN DIEGO, CALIF., JULY 14-16, 1976, 9 P.

/*CONVECTIVE HEAT TRANSFER/*OPTICAL PROPERTIES/#*RADIANT
HEAT ING/*REUSABLE HEAT SHIELDING/*SPACE SHUTTLES/%*THERMAL CONTROL
COATINGS /*THERMOCHEMICAL PROPERTIES/ ABSORPYIVITY/ DATA ACQUISITION/
MATERTALS TESTS/ PHOTOMICROGRAPHY/ SOLAR ENERGY ABSGRBERS/ X RAY
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FLUDRESCENCE

ABA {AUTHDR)

ABS A CORRELATION BETWEEN THE MORPHOLOGY, CHEMISTRY, AND OPTICAL
PROPERTIES OF SPACE SHUTYLE CANDIDATE REUSABLE SURFACE INSULATION
COATINGS WERE MADE TO DETERMINE THE PROPER TEST ENVIROMMENT FGR FLIGHT
EVALUATION STUDIES. THE OPTICAL PROPERTIES {SOLAR ABSORPTION
COEFFICIENT AND TOTAL HEMISPHERICAL EMITTANCE) FOR EACH COATING WERE
OBTAINEQ AS A FUNCTICON OF EXPUSURE TO RADIANT AND CUNVECTIVELY HEATED
ENVIRONMENTS SINCE THESE PARAMETERS DEFINE THE SURFACE TEMPERATURE OF
THE MATERIAL DURING FLIGHT. RESULTS ARE PRESENTED WHICH SHOW THESE
OPTICAL PROPERTIES DIFFER IN THE TWO ENVIRCNMENTS AND CAN BE RELATED TO
THE COAT ING'S SURFACE AND BuUlK CHEMISTRY.

T6A12807%# ISSUE 3 PAGE 294 CATEGORY 16 AAS PAPER 75-180
NAS8-31312 75/08/00 22 PAGES UNCLASSIFIED DOCUMENT

LST REFURBISHMENT AND SUPPORT

A/HENSCHKE, Je A/ IMARTIN MARIETTA AERUSPACE, DENVER, COLO.}?

MARTIN MARIETTA AEROSPACE, DENVER, COLOD.

AAS, AlAA, IEEE, ORSA, AND IMS, MEETING ON SPACE SHUTTLE MISSIONS OF
THE BO'S., DENVER, CDOLO., AUG. 26-28, 1975, AAS 22 P.

/*GROUND SUPPORT SYSTEMS/*LARGE SPACE TELESCOPE/*MISSION
PLANNING/*SPACE MAINTENANCE/ COST ANALYSIS/ ELECTRIC EQUIPMENT TESTS/
FAILURE ANALYSIS/ GROUND TESTS/ IN-FLIGHT MONITORING/ MATERIALS
HANDLING/ OPTICAL CORRECTION PROCEDURE/ RELIABILITY ENGINEERING/ SPACE
SHUTTLES/ SPACE VEHICLE CHECKOUT PROGRAM/ THERMAL CONTROL COATINGS/
TOOLS

ABA {AUTHOR)

ABS THE LARGE SPACE TELESCOPE (LST) IS A SPACE SHUTTLE PAYLDAD WITH
RELATIVELY HIGH RELIABILITY, 8UT [T WILL REQUIRE MAINTENANCE SUPPORY IN
ORDER TO MEET THE OPERATIONAL LIFE REQUIREMENT OF 15 YEARS. IT KAS
DETERMINED THAT IT WOULD BE EFFICIENT AND ECONOMICAL TO SUPPORT LST BY
HAVING FOUR LIMITED INFLIGHT MAINTENANCE (IFM) MISSIONS AND THREE
GROUND REFURBISHMENTS. THE IFM MISSIONS WOULD INCLUDE REPLACEMENT OF
THE FOUR TTEMS WITH A LIMITED OPERATING LIFE. THE LST PROGRAM WOULD
PROVIDE FOR A GROUND REFURB ISHMENT EVERY FOUR YEARS AT A CENTRAL
PAYLOAD DEPOT. IT WAS RECOMMENDED THAT THE DEPOT SHOULD BE LOCATED AT
MSFC AND BE MANNED BY A PERMANENT PARTY WHICH WOULD BE AUGMENTED ON A
TEMPORARY BASIS DURING LST REFURBISHMENTS BY ENGINEERING PERSONNEL FROM
THE LST CONTRACTORS. REQUIRED SPARE PARYS WOULD BE ACQUIRED
INCREMENTALLY FOR THE DEPOT BASED ON MAXIMUM REFURBISHMENT OF
REPAIRABLE ITEMS.

T5A40851#% ISSUE 20 PAGE 2935 CATEGORY 18 ASME PAPER T75-ENAS-62
75/07/00 10 PAGES UNCLASSIFLED DOCUMENT

SPACELASB ACTIVE AND PASSIVE THERMAL CONTROL SYSTEMS

A/HASSANs H.3; B/BECKER, Je3 C/DEGLIO-ESPOSTI, P. L. B/{ESRG,
EUROPEAN SPACE RESEARCH AND TECHNOLOGY CENTRE, NOORDWIJK, NETHERLANDS)
MEMBERSs $1.003 NONMEMBERS, $3.00

ASME, SAE, AIAA, ASMA, AND AICHE, INTERSGCIETY CGNFERENCE ON
ENVIRONMENTAL SYSTEMS, SAN FRANCISCOs CALIF., JULY 2124, 1975, ASME
10 P.

SEHEAT EXCHANGERS/*MULTILAYER INSULATICN/*SPACECRAFT
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ENVIRONMENTS/*SPACEL AB/*TEMPERATURE CONTROL/ DESIGN ANALYSIS/ FREON/
FEAT SINKS/ OPTIMIZATION/ SPACE SHUTTLE ORBITERS/ SYSTEMS ENGINEERING/
TECHNOLOGICAL FORECASTING/ THERMAL CONTROL COATINGS/ WATER

ABA {AUTHOR)

ABS THE SPACELAB THERMAL CONTROL SYSTEM (TCS) REJECTS ALL THE HEAT
PRODUCED IN SPACELAB B8Y EXPERIMENT AND SUBSYSTEM EQUIPMENT, CHEMICAL
AND METABOLIC PROCESSES. THE ACTIVE THERMAL CONTROL SECTION [ATCS)
CONSISTS OF WATER AND FREON COOLING LOOPS. WATER LOOP IS USED IN THE
HABITABLE AREAS TO COLLECT THE MHEAT FROM TWO AIR LOOPS AND INTERFACES
WITH THE SHUTTLE ORBITER PAYLOAD HEAT EXCHANGER WHICH IS USED AS A HEAT

SINK FOR THE SPACELAB HEAT REJECTION. THE PALLEYT THERMAL LOAD IS
TRANSFERRED TO THE WATER LOGP THROUGH AN INTERLOOP HEAT EXCHANGER. THE
SPACELAB PASSIVE THERMAL CONTROL SECTION (PTCS) EMPLOYS MULTILAYER
INSULATICN GN THE MODULE AND PALLET STRUCTURES. THE TCS DESIGN AND
ANALYSIS ACTIVITIES STARTED IN MID 1974. DEVELOPMENT TESTS ON COMPONENT
LEVEL ARE IN PROGRESS AND HWILL BE COMPLETED BY MID 1976. QUALIFICATION
TESTING IS SCHEDULED TO BE COMPLETED BY MID 1977. THE FLIGHT UNIT
MANUFACTURING IS PLANNED TO BE COMPLETED IN THE FIRST QUARTER OF
1978.

15A32883# [SSUE 15 PAGE 2133 CATEGORY 12 ATAA PAPER 75-689
75/05/06 11 PAGES UNCLASSIFIED DOCUMENT

RESULTS OF THE POLYMERIC FILMS SKYLAB D024 EXPERIMENT

A/HURLEY,y C. J.; B/LEHN, W. L. A/{DAYTON, UNIVERSITY, DAYTON,
OHIO)s B/{USAF, MATERIALS LABORATORY, WRIGHT-PATTERSON AFB, OHIO)

AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS, THERMOPHYSICS
CONFERENCE, 10TH, DENVER, COLO., MAY 27-29, 1975, I1 P. USAF-SUPPORTED
RESEARCH.

J*AEROSPACE ENVIRONMENTS/*EXTRAVEHICULAR ACTIVITY/*POLYMERIC
FILMS/*RADIATION EFFECTS/%SKYLAB PROGRAM/ MATERIALS TESTS/ PHYSICAL
PROPERTIES/ PLASTIC COATINGS/ THERMAL CONTROL COATINGS

ABA (AUTHOR)

ABS RESULTS OF AN EXPERIMENT DESIGNED TO EVALUATE THE EFFECTS OF THE
NEAR EARTH ENVIRONMENT ON THE PERFORMANCES AND PROPERTIES OF SELECTED
POLYMERIC FILMS WERE EXPOSED YO THE SKYLAB SPACE ENVIRONMENT FOR
VARYING PERICDS OF TIME DURING THE MISSION. THE INDIVIDUAL SPECIMEN
HOLDERS WERE RETRIEVED DURING EVA BY THE ASTRONAUTS, PLACED 1IN
HERMETICALLY SEALED CONTAINERS, RECOVERED AND RETURNED TO THE AIR FORCE
MATERIALS LABORATORY FOR ANALYSIS AND EVALUATION. POST FLIGHT ANALYSIS
OF THE THREE SETS OF RECOVERED POLYMERIC FILMS INDICATED MEASURED
CHANGES IN THE OPTICAL, PHYSECAL AND ELECTRICAL PROPERTIES WERE DUE TC
A COMBINATION OF EXCESSIVE CONTAMINATION, SOLAR DEGRADATION OF THE
CONTAMINANT LAYER AND DEGRAQATION OF THE POLYMER FIiM MATERIALS. THE
DEGREE OF CONTAMINAT ION EXPERIENCED COMPROMISES THE MEASUREMENT OF THE
DEGRADAT ION OF THE POLYMERIC FILM THEMSELVES. EXPERIMENTAL RESULTS ON
THE ANALYSIS OF CONTAMINATYION ARE ALSO PRESENTED.

T5A32859%# I1SSUE 15 PAGE 2147 CATEGORY 27 ATAA PAPER T75-737
NASL-12962 15/05/00 7T PAGES

UNCLASSIFIED DOCUMENT

ABLATIVE OVERLAYS FOUR SPACE SHUTTLE LEADING EDGE ASCENT HEAT
PROTECTION
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A/STRAUSS, E. L. A/ (MARTIN MARIETTA AEROSPACE, DENVER, COLO.)
AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS, THERMOPHYSICS
CONFERENCE, 10TH, DENVER, COLO., MAY 27-29, 1915, 7 P.

/*ABLATIVE MATERIALS/*ASCENT TRAJECTORIES/*HEAT SHIELDING/*SPALE
SHUTTLE ORBITERS/#SPACECRAFT SHIELDING/ FLIGHT SIMULATION/ LEADING
EDGES/ PLASTIC COATINGS/ PULSE HEATING/ THERMAL CONTROL COATINGS/
THERMAL PROTECTION/ THERMOGRAVIMETRY

ABA (AUTHOR)

ABS ABLATIVE OVERLAYS WERE EVALUATED VIA A PLASMA-ARC SIMULATION OF
THE ASCENT PULSE ON THE LEADING EDGE OF THE SPACE SHUTTLE ORBITER.
OVERLAY CONCEPTS INCLUDED CORKBOARD, POLYISOCYANURATE FOAM, LOW-DENSITY

TEFLONs EPOXY, AND SUBLIMING SALTS. THEIR DENSITIES RANGED FROM 4.9 TC °

81 LB PER CU FT, AND THE THICKNESSES VARIED FROM 0.107 TO 0.330 IN.
SWEPT-LEADING—EDGE MODELS WERE FABRICATED FROM 30-LB PER CU FT
SILICONE-BASED ABLATORS, THE OVERLAYS WERE BONDED TO MAINTAIN THE
SURFACE TEMPERATURE DF THE BASE ABLATOR BELOW 500 F DURING ASCENT.
FOAMS PRDVIDED MINIMUM-WEIGHT OVERLAYS, AND SUBLIMING SALTS PROVIDED
MINTMUM-THICKNESS OVERLAYS. TEFLON LEFT THE MOST UNIFORM SURFACE AFTER
ASCENT HEATING.

3

15A24184% ISSUE 9 PAGE 1252 CATEGORY 27 74/00/00 13 PAGES IN
FRENCH UNCLASSIFIED DOCUMENT

EMITTANCE OF CERTAIN HYGROSCOPIC COATINGS FOR THERMAL CONTROL

A/MINIER, C. Fo3 B/LEVADOU, F. B/UESRO, EUROPEAN SPACE RESEARCH
AND TECHNOLOGY CENTRE, NOORDWIJK, NETHERLANDS)

IN EVALUATION OF THE EFFECT OF THE SPACE ENVIROUONMENT ON MATERIALSS
INTERNATIONAL CONFERENCE, TOULOUSE, FRANCE, JUNE 17-21, 1974,
PROCEEDINGS. {AT75-24160 09~-18) PARIS, CENTRE NATIONAL D'ETUDES
SPATIALES, 1974, P. 425~4363 COMMENTS. P. 437. IN FRENCH.

/*EMITTANCE/*ENVIRONMENT EFFECTS/*HYGROSCOPICITY/%#POLYMERIC
FILMS/*THERMAL CONTROL COATINGS/%VACUUM EFFECTS/ AEROSPACE
ENVIRONMENTS/ HUMIDITY MEASUREMENT/ POLYESTER RESINS/ POLYIMIDE RESINS/
PORTABLE EQUIPMENT

ABA (AUTHOR)

ABS SOME MATERIALSy SUCH AS POLYIMIDE FILMS, USED AS THERMAL CONTROL
COAT INGS ARE SLIGHTLY HYGROSCOPIC. MEASUREMENTS OF THE TQTAL
HEMISPHERICAL EMITTANCE AND OF THE NORMAL EMITTANCE AND THEIR VARIATION
RELATIVE TO EITHER THE AMBIENT HUMIDITY OR FROM THE WATER DESORPTION IN
VACUUM ARE PRESENTED. THE NECESSARY PRECAUTIONS REQUIRED WHEN SUCH
MEASUREMENTS ARE TAKEN, ESPECIALLY WHERE PORTABLE EQUIPMENT IS USED,
ARE ALSO GIVEN.

T5A241 60 [SSUE 9 PAGE 1232 CATEGORY 138 74700700 891 PAGES
UNCLASSIFIED DOCUMENT

EVALUATION OF THE EFFECT OF THE SPACE ENVIRONMENT ON MATERIALS;S
INTERNATICNAL CONFERENCE, TOULOUSE, FRANCE, JUNE 17-21, 1974,
PROCEEDINGS

CONFERENCE SPONSORED BY THE CENTRE NATIONAL D'ETUDES SPATIALES.
PARIS, CENTRE NATIONAL DYETUDES SPATIALES, 1974, B91 P. IN FRENCH AND
ENGLISH.

/*AEROSPACE ENVIRONMENTS/*CCNFERENCES/*ENVIRGNMENT
EFFECTS/*SEMICONDUCTORS (MATERTIALS)/®SPACE ENVIRONMENT
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SIMULATION/*SPACECRAFT CONSTRUCTION MATERIALS/ COSMIC DUST/ JUPITER
ATMOSPHERE/ MICROMETEORITES/ QUARTZ CRYSTALS/ RADIATION SHIELDING/
SATELL ITE-BORNE INSTRUMENTS/ SOLAR CELLS/ THERMAL CONTRGL COATINGS

ABA P.T.H.

ABS PAPERS ARE PRESENTED DEALING WITH MEASURING TECHNIQUES FOR THE
INVESTIGATION OF THE EFFECTS OF SPACE CONTAMINATION IN SEMICGNDUCT ING
AND NONS EM{CONDUCTING MATERIALS. QUESTIONS OF STANDARDIZATION ARE
CONSIDERED, AND SIMULATION TECHNIQUES ARE DESCRIBED. SOME OF THE TOPILS
COVERED INCLUDE RADIAT ION SHIELDING FOR QUARTZ CRYSTALS IN SATELLITES,
CALCULATION OF ENVIRONMENTAL FLUXES AND DOSES ABSORBED OGN THE GEODS
SATELLITE, JUPITER!S RADIATIUN BELTS AND THEIR EFFECTS ON SPAC ECRAFT,
SIMULATION OF THE COSMIC DUST AND MICROMETEORITE PARTICLE STREAMS,
REDUCTION OF SILICONE OUTGASSING BY PURIFICATION, EMITTANCE OF CERTAIN
HYGROSCOPIC THERMAL CONTRCL COATINGS, SIMULATION OF THE COSMIC
CORPUSCULAR RADIATION EFFECTS ON OPTICAL MATERIALS, AND RADIATION
EFFECTS ON HIGH-EFFICIENCY SILICON SOLAR CELLS. INDIVIDUAL ITEMS ARE
ANNDUNCED IN THIS T1SSUE.

744391394 {SSUE 19 PAGE 2664 CATEGORY 5 ASME PAPER 74-ENAS-43
T4/07/006 11 PAGES UNCLASSIFIED DOCUMENT
SHUTTLE ACTIVE THERMAL CONTROL SYSTEM DEVELOPMENT TESTING
A/FLEMING, Me L.3 B/HOWELL, He Res C/DIETZ, Jo B.; D/REEDs M. W.
D/(LTV AEROSPACE CORP., VOUGHT SYSTEMS DIV., DALLAS, TEX.) MEMBERS,
$1.0037 NONMEMBERS, $3.00
SAE, AIAA, ASME, ASHA, AND AICHE, INTERSOCIETY CONFERENCE ON
ENVIRONMENTAL SYSTEMS, SEATTLE, WASH., JULY 29-AUG. 1, 1974, ASME 11 P,
/%PERFCRMANCE TESTS/%SPACE ENVIRONMENY SIMULATION/%*SPACE SHUTTLE
ORBITERS/*SPACECRAFT RADIATORS/*TEMPERATURE CONTROL/ COOLING SYSTEMS/
HEAT SINKS/ SATELLITE TEMPERATURE/ THERMAL CONTROL COATINGS/ THERMAL
CYCLING TESTS/ THERMAL VACUUM TESTS
ABA (AUTHOR)
ABS A SERIES OF SYSTEM DEVELOPMENT TESTS WERE CONDUCTED CN PCTENTIAL
SHUTTLE ACTIVE THERMAL CCNTROL SYSTEMS. INCLUDED IN THIS TESTING WERE
TESTS OF SYSTEMS COMPOSED OF SEVERAL FLOW ARRANGEMENTS OF EIGHT
RADIATOR PANELS OF A MODULAR DESIGN. ALSG INCLUDED WERE TESTS OF
SYSTEMS COMPOSED OF THE EIGHT RADIATGOR PANELS OPERATING IN COMBINATION
WITH AN EVAPORATIVE HEAT SINK. IN ADDITICN, COATINGS EVALUATION
TESTINGS OF A VAPOR-DEPOSITED-SILVER ON TEFLON COATING WAS CONDUCTED 7O
DETERMINE THE ADHESION CAPABILITIES OF EIGHT CANDIDATE ADHESIVES UNDER
SPACE SIMULATED CONDITIONS AND OPERATIONAL THERMAL CYCLES. THE TEST
ARTICLES AND SYSTEMS FOR THESE THREE TESTS ARE DESCRIBED AND THE TEST
PLANNING AND OBJECTIVES DISCUSSED. A SUMMARY OF THE SIGNIFICANT RESULTS
OF THE TESTING IS PRESENTED.

T4A226T73 # ISSUE 9 PAGE 1253 CATEGDRY 18 73/09/00 34 PAGES
UNCLASSIFIED DOCUMENT

GENERAL ASPECTS OF 5PACE SIMULATION VALIDITY AND COMPARISON BETWEEN
LABORATORY AND IN-FLIGHT DEGRADATION -—— OF THERMAL CONTROL COATINGS

A/TRICLGs J. J.

ONERA AND INSTITUT DE RECHERCHE DYINFORMATIQUE ET DTAUTOMATIQUE.
INTERNATIONAL SEMINAR ON SIMULATION AND SPALE, ECOLE NATIONALE
SUPERIEURE DE L'AERONAUTIQUE ET DE L'ESPACE, TOULOUSE, FRANCE, SEPT.
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10-14, 1973, PAPER. 34 P.

/*FL IGHT TESTS/#GROUND TESTS/*SPACE ENVIRONMENT
SIMULATION/%SPACECRAFT CGNTROL/*THERMAL CONTROL COATINGS/ CALORIMETERS/
DEGRADATION/ EPOXY RESINS/ MICROWAVE RESONANCE/ SPACE LABORATQRIES/
SPACECRAFT STABILITY/ THERMAL RESISTANCE

ABA { AUTHOR)

ABS A DISCUSSION OF VARIOUS TYPES OF THERMAL COUNTROL CDATINGS TESTS
IS PRESENTED INDICATING THEIR ADVANTAGES AND DISADVANTAGES. SEVERAL
FLIGHT EXPERIMENTSs BOTH COLORIMETRIC AND RADIOMETRIC, ARE DESCRIBED IN
SOME DETAIL. DETERMINATICNS OF SPECTRAL AND ENERGY DEPENOENCE OF DAMAGE
FOR THE TEST MATERIALS ARE IMPERATIVE IN THE DESIGN OF VALID LABORATORY
TESTS IN WELL CHARACTERIZED LABORATORY FACILITIES. TWO LABORATORY TESTS
WHICH WERE USED IN THE QUALIFICATION AND SELECTION OF ALZAK ARE
DESCRIBED. PESULTS FROM THE THERMAL CONTROL COATINGS EXPERIMENTS ON
ATS—-1, 0OSO~-H, AND IMP-H ARE PRESENTED. IN GENERAL, LABORATORY DATA
QUALITATIVELY AGREES WITH FLIGHY DATA ALTHOUGH SEVERAL TINCONSISTENCIES
EXIST.

T3A36351 %4# ISSUE 18 FAGE 2336 CATEGORY 23 AIAA PAPER T3-734
73/07/00 6 PAGES UNCLASSIFIED DOCUMENT

OPTICAL STABILITY OF COATINGS EXPOSED TQO FOUR YEARS SPACE
ENVIRONMENT ON O0SO-111.

A/MILLARDy Jo. P.3 B/PEARSONs B. D.s JR. B/ {NASA, AMES RESEARCH
CENTER, MOFFETT FIELD, CALIF.) MEMBERSy $1.50; NONMEMBERS, $2.00

AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS, THERMCPHYSICS
CONFERENCE, BTH, PALM SPRINGS, CALIF., JULY 16-18, 1973, 6 7.

/*xAERQSPACE ENVIRONMENTS/®ENVIRONMENT EFFECTS/*CPTICAL
PROPERTIES /#SOLAR ENFRGY ABSCRBERS/*%THERMAL CCNTROL COATINGS/
ABSORPTANCE/ BARRIER LAYERS/ CALORIMETERS/ EMITTANCE/ INFRARED
RADIATICN/ MATERIALS TESTS/ 0S0~-3/ RADIATION ABSORPTION

ABA T.M. -

ABS THE THERMAL CONTRCL COATINGS EXPERIMENT FLOWN ON 0SO 3 IN THE
NEAR~EARTH SPACE ENVIRONMENT WAS DESIGNED TO MEASURE CHANGES IN THE
SOLAR ABSORPTANCE AND IR EMITTANCE OF SELECTED TEST COATINGS. THE
PRESENT WORK DESCRIBES RESULTS OBTAINED FRCM FGUR YEARS IN ORBIT.
CHANGES 1IN SOLAR ABSORPTANCE OF THE COATINGS ARE ILLUSTRATED AS A
FUNCTION OF EQUIVALENT SUN HOURS, AND IT IS SEEN THAT FIVE OF ELEVEN
COATINGS CONSIDERED EXHIBIT NO CHANGE IN SOLAR ABSORPTANCE OVER FOUR
YEARS OR 7500 EQUIVALENT SUN HOURS. THE EFFECTS OF MICROMETEOROIDS ON
POLISHED METAL SURFACFS ARE JUDCED TO BE NEGLIGIBLE FOR A NEAR-EARTH
NMISSION OF FOUR YEARS.

T3A36350%# ISSUE 18 PAGE 2336 CATEGORY 23 AIAA PAPER 73-733
NGR—-19-001-068 73707700 &6 PAGES UNCLASSIFIED DOCUMENT

RADIATIVE PROPERTY DEGRACATION OF WATER [MPINGING ON
THERMALLY-CONTROLLED SURFACES UNDER SPACE CONDITIONS.

A/MAPLES, D.3 B/SPILLER, M. H.: C/MAPLES, G. A/{LOUISTANA STATE
UNIVERSITY, BATON ROUGE, LA.)}3 B/{BEACH AIRCRAFT, BOULDER, COLO.);
C/{AUBURN UNIVERSITY, AUBURN, ALA.) MEMBERS, £1.50; NONMEMBERS, $2,00

AMERICAN INSTITUTE OF AERONAUTICS AND ASTRUNAUTICS, THERMGPHYSICS
CONFERENCE, 8TH, PALM SPRINGS, CALIF.s, JULY 1l6-18, 1973, & P.

/*METAL FOILS/#PAINTS/*REFLECTANCE/%#SPACE ENVIRONMENT
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SIMULATION/#THERMAL CONTROL COATINGS/#WATER EROSIGN/ AEROSPACE
ENVIRONMENTS/ ALUMINUM/ JET IMPINGEMENT/ MGNOCHROMATIC RADIATION/
OPTICAL PROPERTIES/ WASTE DISPOSAL

ABA M.V.E.

ABS REVIEW OF THE RESULTS OF AN INVESTIGATION AIMED AT DETERMINING
EXPERIMENTALLY THE DIRECTIONAL MUNGCHROMATIC REFLECTANCE CHANGES CAUSED
UNDER HIGH-VACUUM SPACE CONDITICNS BY A WATER SPRAY IMPINGING CN
THERMALLY CONTROLLED SURFACES CONSISTING UF THREE PAINT SPECIMENS {193,

S13G, AND 92-007} AND AN ALUMINUM FOIL. THE FIRST TWO PAINTS AND THE
ALUMINUM FCIL SUFFERED CONSIDERABLE PHYSICAL DAMAGE, BUT ONLY SMALL
CHANGES RESULTED IN THE REFLECTANCE OF THE PAINTS WHILE THE REFLECTANCE
OF THE ALUMINUM FOIL DECREASED WITH INCREASE IN EXPOSURE TIME TC THE
WATER JET. ONLY THE 92-007 DOW CORNING PAINT RETAINED THE SAME PHYSICAL
AND REFLECTIVE CHARACTERISTICS.

73A33059 ISSUE 16 PAGE 2071 CATEGORY 31 T73/00/00 14 PAGES
UNCLASSIFIED DOCUMENT

COATING DEVELOPMENT OF MARTIN MARIETTA'S REUSABLE SURFACE INSULATION
/MAR~S1/ FOR SPACE SHUTTLE APPLICATIONS.

AZCREEDON,y J. F. A/ {MARTIN MARIETTA AERQSPACE, DENVER, COLO.)

IN NEW HORIZONS IN MATERIALS AND PROCESSING;: PROCEEDINGS OF THE
EIGHTEENTH NATIONAL SYMPOSIUM AND EXHIBITION, LOS ANGELES, CALIF.,
APRIL 3-S5, 1973. {A73-33026 16-18) AZUSA, CALIF., SOCIETY FOR THE
ADVANCEMENT OF MATERIAL AND PROUCESS ENGINEERING, 1973, P. 457-470.

/*CERAMICS/*PROTECTIVE COATINGS/*SHOCK RESISTANCE/ *SPACE SHUTTLE
ORBITERS/*THERMAL INSULATION/*THERMAL RESISTANCE/ BINDERS (MATERIALS)Y/
QUARTZ/ REUSABLE SPACECRAFT/ SPACECRAFT DESIGN/ THERMAL CONTROL
COAT INGS/ THERMAL PROTECTION

ABA V.P.

ABS A STUDY AIMED AT DEVELOPING A COATING TO PROTECT THE REUSABLE
SURFACE INSULATION OF THE SPACE SHUTTLE IS DESCRIBED. THE STUDY SHOWED
THAT A CERAMIC COATING SYSTEM APPLIED IN ONE COAT IS SUITABLE TG MEET
THE REQUIREMENTYS OF THE SPACE SHUTTLE ORBITER. QUARTZ LAMP TESTING IS
FOUND TO BE A GOOD COATING SCREENING DEVICE, WHILE THE USE OF
EUCRYPTITE—BASED GLAZE COMPOSITIONS AS BINDERS FOR GROUND BODY PROVIDES
THERMAL SHOCK RESISTANCE AND £ECONOMY IN APPLICATION. THE MAIN ADVANTAGE
. OF THE SINGLE COAT SYSTEM OVER THE MULTIPLE COAT SYSTEM IS THAT IT IS

LESS SENSITIVE TO CRACKING ON DRYING PRIOR TO FIRING.

73A18909 ISSUE 7 PAGE 841} CATEGGORY 18 71700700 6 PAGES
UNCLASSIFIED DOCUMENT

PAINT-TYPE COATINGS FOR SATELLITES.

fWHITE AND BLACK PAINTS FOR SATELLITE THERMAL CONTROL COATINGS,
DISCUSSING SPACE ENVIRONMENTY RADIATION EFFECTS ON EMISSIVITY AND SOLAR
ABSORPTANCE]L

A/SUBERCAZE, H. A/(SOCIETE PYROLAL. VITRY-SUR-SEINE, VAL-DE-MARNE,
FRANCE)

IN FRENCH SPACE TECHNOLGOGY. VOLUME 1. (A73-18901 07-31) PARIS,
INFORMATION PROPAGANDE FRANCAISES, EDITEURS CENTRE NATIONAL D' ETUDES
SPATTALESy 1971y P. 95-100. IN ENGLISH AND FRENCH.

J¥ABSORPTIVITY/*EMISSIVITY/*PAINTS/*RADIATION EFFECTS/*THERMAL
CONTRDL COATINGS/ AEROSPACE ENVIRGNMENTS/ ALUMINUM COATINGS/ BINDERS
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{MATERIALS)/ ENVIRONMENT EFFECTS/ EPOXY RESINS/ PIGMENTS/ RADIATION
PROTECTICON/ SATELLITE DESIGN/ THERMAL PROTECTION

ABA V.P.

ABS RESEARCH WORK AIMED AT DEVELOPING PAINTS, BINDERS, AND PIGMENTS
RESISTANT TO UV RADIATION 1S5 'DISCUSSED. THE EMESSIVITY AND SOLAR
ABSORPTANCE OF WHITE AND BLACK PAINTS, AND THE INFLUENCE OF RADIATION
ON THESE FACTORS IS STUDIED. THE PIGMENTS SELECTED FOR WHITE PAINTS
WERE THE OXIDES OF ZINC AND TITANIUM, STUDIES AIMED AT SELECTING
CARBON BLACKS WITH MAXIMUM EMISSIVITY AND SOLAR-ABSORPTANCE VALUES LED
TO THE CHOICE OF BLACK PAINT WITH AN EPOXY BINDER. THE SELECTION OF
ALUMINUM PASTES FOR THE PREPARATION OF ALUMINUM PAINTS WITH OPTIMUM
THERMOGPTICAL CHARACTERISTICS IS DESCRIBED, AND THE PREPARATION METHODS
DEVELOPED FOR EACH TYPE OF PAINT ARE OUTLINED.

T2A26245 ISSUE 11 PAGE 1660 CATEGORY 17 72/04/00 &6 PAGES
UNCLASSIFIED DOCUMENT

HEAT SHIELD MATERIALS KEY TO SPACE SHUTTLE.

{SPACE SHUTTLE ORBITER REENTRY HEAT SHIELD MATERIALS, CONSIDERING
HOT STRUCTURES AND HOT RADIATIVE METALLIC, CERAMIC INSULATIVE AND
ABLATIVE HEAT SHIELDS)

A/KORBy L. J. A/{NORTH AMERICAN ROCKWELL CORP., SPACE DIV.,
COWNEY, CALIF.)

METAL PROGRESS, VOL. 101, APR. 1972, P. 83, 84, 86 (3 FF.}.

F*ABLATIVE MATERIALS/*CERAMIC COATINGS/*RADIATIVE HEAT
TRANSFER/*REENTRY SHIELDING/*SPACE SHUTTLES/*THERMAL INSULATION/
AERODYNAMIC LOADS/ CRYOGENIC FLUIDS/ HOT SURFACES/ METAL MATRIX
COMPGSITES/ REINFJRCED PLASTICS/ THERMAL CONTROL COATINGS/ THERMAL
STRESSES

ABA M.V.E.

ABS REVIEW OF THE VARIOUS APPROACHES PRESENTLY UNDER STUDY TO THE
HEAT SHIELD PROBLEM OF THE SPACE SHUTTLE ORBITER. THIS HEAT SHIELD IS
7O Bt CAPABLE OF 100 REENTRY CYCLES, AND THE APPROACHES CCNSIDERED
INCLUDE HOT STRUCTURESs HOT RADIATIVE METALLIC HEAT SHIELDS.s CERAMIC
INSULATIVE HEAY SHIELDS, AND ABLATIVE HEAT SHIELDS.

TINTI027%* NASA—CR-128503 NAS9-10853 72/06/15 104 PAGES
UNCLASSTFIED DOCUMENT

EVALUAT ION OF NONMETALLIC THERMAL PROTECTION MATERIALS FOR THE
MANNED SPACE SHUTTLE. VOLUME 6 {PHASE 2, TASK 2) RESULTS OF
EVALUATION TO PROVIDE EXTVTENSIVE SCREENING DATA ON INHIBITED
CARBON/CARBON COMPOSITE MATERIAL FINAL REPORT

A/KIRKHARY, F. P.; B/DUCKWORTHy he Ha: C/GRINBERG, 1. M. 3

BATTELLE COLUMBUS LABS., OHIO. AVAIL.NTIS

/*CARBCGN COMPOUNDS /#SPACE SHUTTLE ORBITERS/*THERMAL CONTROL
COATINGS/*THERMAL INSULATIUN/ CUMPOSITE MATERIALS/ HIGH TEMPERATURE
ENVIRONMENTS/ LEADING EDGES/ THERMODYNAMIC PROPERTIES
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BNTTT11* NASA—-CR—143990 TI1TRI-C6233~4 NASB-26791 IITRI PROJ. C6233
TL/705/15 27T PAGES UNCLASSIFIED DOCUMENT
DEVELOPMENT OF SPACE STABLE THERMAL CCNTROL COATINGS FOR USE IN
LARGE SPACE VEHICLES TRIANNUAL REPORT, 1 JAN. — 30 APR, 1971
A/GILLIGAN, J. E.3 B/ASHFORD, N. A.3 C/HARADA, Y.3 O/LEAS, R. M.
E/GIORI, C.
[IT RESEARCH INST., CHICAGO, ILL. { TECHNGLOGY CENTER.)
AVAIL.NTIS
/*SPACECRAFT/*TEMPERATURE CCNTROL/*THERMAL CCNTROL COATINGS/
OPTICAL PROPERTIES/ PROTECTIVE COATINGS/ SPECIFICATIONS/ THERMAL
STABILITY

IONTO0L4T % NASA-CR-115583 LMS C-D152738-VOL—-2 S$5-1187-VDOL-2
NAS9-12083 72/01/17 411 PAGES UNCLASSIFIED DOCUMENT

SPACE SHUTTLE THERMAL PROTECTION SYSTEM DEVELOPMENT. VOLUME 2
DESIGN METHODOLOGY FINAL REPQORT

A/BANAS, R. P.3; B/KURAL, M. H.3 C/DERUNTZ, J. A.; D/BURNS, A. B.:
E/CHINN, A. J.3 F/LAMBERT,y R.3 G/RITZ, Jo Re3 H/VANWEST, B.;
I/WONEIS, J. T.

LGCKHEED MISSILES AND SPACE (0., SUNNYVALE, CALIF. {SPACE SYSTEMS
Div.) AVAIL.NTIS

/#SPACE SHUTTLES/%SYSTEMS ENGINEERING/*THERMAL PROTECTION/

ENVIRONMENTAL TESTS/ HEAT SHIELDING/ MECHANICAL PROPERTIES/ STRESS
ANALYSIS/ THERMAL CONTROL COATINGS/ THERMAL INSULATION

TENTOL46% NASA-CR~115582 LMSC-D152738-VOL-1 S5-1187 NAS9-12083
T2/01/17 242 PAGES UNCLASSIFIED OOCUMENT

SPACE SHUTTLE THERMAL PROTECTION SYSTEM DEVELOPMENY. VCLUME 1
DESIGN METHGDOLOGY FINAL REPORT

LOCKHEED MISSILES AND SPACE €O0., SUNNYVALE, CALIF. [{SPACE SYSTEMS
CIv.l) AVAIL.NTIS

/ESPACE SHUTTLES/*SYSTEMS ENGINEERING/*THERMAL PROTECTION/

ENVIRONMENTAL TESTIS/ HEAT SHIELDING/ STRESS ANALYSIS/ THERMAL CUNTROL
COATINGS/ THERMAL INSULATION/ THERMAL STRESSES

TINTI063 % NASA-LR-128982 TRW-17618-HO76~RO-0CG-PT-6 NAS9-8166
70/12/31 74 PAGES UNCLASSIFIED DOCUMENT

RADIATIVE, ABLATIVE, AND ACTIVE COOLING THERMAL PROTECTION STUDIES
FOR THE LEADING EDGE OF A FIXED-STRAIGHT WING SPACE SHUTTLE. PART 6
SUMMARY REPORT AND CONCLUSIONS

A/GOMEZ, A. V.

TRW SYSTEMS GROUP. HOUSTON, TEX. { THERMODYNAMICS DEPT.}
AVAIL JNT IS

/*AERODOYNAMIC HEATING/*HEAT TRANSFER/*LEADING EOGES/*SPACE

SHUTTLES/ ABLATION/ AEROTHERMODYNAMICS/ REGENERATIVE COUCLING/ THERMAL
CONTREL CDATINGS
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T2NT73842 70/00/00 193 PAGES UNCLASSIFIED DOCUMENT

OPTIMIZATION DF THERMAL CONTROL COATINGS FOR CYLINDRICAL SPACECRAFY
PH.D. THESIS

A7CASAGRANDE, R. D.

RENSSELAER POLYTECHNIC INST., TROY, N. Y. AVATL UNIV. MICROFILMS
ORDER NO. 71-3908

/*0OPTIMIZATION/*SPACECRAFT/*THERMAL CONTROL COATINGS/ HEAT FLUX/
HEAT TRANSFER -

TIN2T349%# ISSUE 18 PAGE 2382 CATEGORY 34 NASA-TM-58204
T71/00/00 39 PAGES UNCLASSIFIED DOCUMENT

SURFACE HEAT FLUX DETERMINATION AN ANALYTICAL AND EXPERIMENTAL
STUDY USING A SINGLE EMBEODDED THERMOCOUPLE

A/AILLIAMS, S. D.3 B/CURRY, D. M. B/ {LOCKHEED ELECTRONICS (0.,
INC.y HOUSTONs TEXa)

NATIONAL AERONAUTICS AND SPACE ADMINISTRATIGN. LYNDON B. JOHNSON
SPACE CENTER, HOUSTON, TEX. AVAIL .NTIS HC AQ3/¥F AQ1

J*HEAT FLUX/%SURFACE TEMPERATURE/*THERMOCOUPLES/ AERQDYNAMIC
HEAT ING/ ATMOSPHERIC HEATING/ SPACE SHUTTLE ORBITERS/ THERMAL
CONDUCTIVITY/ THERMAL CONTROL COATINGS

ABA AUTHOR

ABS A NUMERICAL METHOD BY WHICH DATA FROM A SINGLE EMBEDDED
THERMOCOUPLE CAN BE USED TQ PREDICT THE TRANSIENT THERMAL ENVIRONMENT
FOR BOTH HIGH- AND LOW-CONDUCYIVITY MATERIALS IS5 DESCRIBED. THE RESULTS
OF AN INVESTIGATION PERFURMED TO VERIFY THE METHOD CLEARLY DEMONSTRATE
THAT ACCURATE, TRANSIENT, SURFACE HEATING CONDITIONS CAN BE CBTAINED
FROM A THERMOCOUPLE L.016 CENTIMETERS FROM THE HEATING SURFACE IN A
LOW--CONDUCTIVITY MATERIAL. SPACE SHUTTLE ORBITER THERMAL PROTECTION
SYSTEM MATERIALS HAVING TEMPERATURE- AND PRESSURE-DEPENDENT PROPERTIES,
AND TYPICAL ORBITER ENTRY HEATING CONDITIONS WERE USED TG VERIFY THE
ACCURACY OF THE ANALYTICAL PROCEDURE. ANALYTICALLY GENERATED,s AS WELL
AS EXPERIMENTAL, DATA WERE USED TO COMPARE PREDICTED AND MEASURED
SURFACE TEMPERATURES.

TINLIT7901# ISSUE 8 PAGE 1095 CATEGORY 76 T6/700/00 11 PAGES
UNCLASSIFIED DOCUMENT
DAMAGE MECHANISM FOR HEAT-REGULATING COATINGS DUE TO CHARGED AND
MICROMETEORITE PARTICLES
A/PETROVy Go 1. A/ED.
LOCKHEED MISSILES AND SPACE CO., PALO ALTO, CALIF. AVAIL JNTIS
HC AQ2/MF AOL; NATIONAL TRANSLATION CENTER, JOUHN CRERAR LIBRARY,
CHICAGO, ILLINGIS 60616
TRANSL. INTO ENGLISH FROM THE BOOK "'MODELIROVANIE TEPLOVYKH
REZHIMOV KCSMICHESKOGO APPARATA I CKRUZHAIUSHCHEI EGO SREDY'®! MOSCOW,
MASHINUSTROENIE PRESS, 1971 P S0-101
/*IMPACT DAMAGE/#*MICROMETEOROIDS/*RADIATIGN
DAMAGE/*SPACECRAFT/%*THERMAL CONTROL COATINGS/ ATOMIZING/ CRYSTAL
LATTICES/ OPTICAL PROPERTIES/ SURFACE PROPERTIES
ABA .M.
ABS THE INFLUENCE OF ICNIZING RADIATION ON THE SGLAR RADIATION
ABSORPTICN COEFFICIENT AND THE COEFFICIENT OF EMISSIVITY OF THE
COATINGS OF A SPACE VEHICLE wWAS INVESTIGATED. IT WAS FOUND THAT VARIDUS
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PHYSICOCHEMICAL PROCESSES, WHICH ALTER THE OPYICAL AND OTHER
CHARACTERISTICS OF THE COATINGS, OCCUR UNDER THE ACTION COF SPACE
CORPUSCULAR RADIATION AND METEQRIYE PARTICLES ON HEAT~REGULATING
MATERIALS. THESE PROCESSES RESULT IN A CHANGE OF BOTH OF THE
COEFFICIENTS. THE CAUSES FOR THE CHANGE IN THE OPTICAL CHARACTERISTICS
OF HEAT-REGULATING COATINGS WAS DETERMINED AS RADIATION DEFECTS IN THE
CRYSTAL LATTICES, FORMATIGN OF COLORING CENTERS, ATUMIZATION OF THE
MATERIAL AND CHANGE 0OF SURFALE PROPERTIES, AND METEQRITE EROSIGN OF THE
SURFACE. THE RADIATION DAMAGE MECHANISMS ARE DESCRIBED IN

DETAIL.

TINL13921*# ISSUE 4 PAGE 543 CATEGORY 85 NASA-TM-X-73960
NSG-1186 75/08/00 92 PAGES UNCLASSIFIED DOCUMENT

NASA OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY SUMMER WORKSHOP.
EXECUTIVE SUMMARY —-— [IN-SPACE RESEARCH USING THE SPACE TRANSPORTATICN
SYSTEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. LANGLEY RESEARCH
CENTERy LANGLEY STATION, VA.3 OLD DGMINION UNIV., NORFOLK, VA.
AVAIL.NTIS HC AOS/MF AOQl

PREPARED JOINTLY WITH OLD DOMINION UNIV., NORFOLK, VA. CONDUCTED
AT MADISCN COLLEGE, HARRISONBURG, VA., 3—-16 AUG. 1975

/*AERDSPACE ENVIRONMENTS/*CONFERENCES/*MISSION PLANNING/*RESEARCH
PROJECTS/#SPACE TRANSPORTATION/*SPACELAB/ CRYOGENICS/ DATA PROCESSING/
LIFE SUPPORY SYSTEMS/ SPACE MANUFACTURING/ SPACE SHUTTLES/ THERMAL
CONTROL COATINGS/ USER REQUIREMENTS

ABA J.M.S5.

ABS RESEARCH AND TECHNOLOGY INVESTIGATIONS ARE IDENTEIFIED IN ELEVEN
DISCIPLINE TECHNOLOGIES WHICH REQUIRE OR WHICH COULD SIGNIFICANTLY
BENEFIT FROM AN IN-SPACE EXPERIMENTs SYSTENMS DEMCNSTRATIONS, OR
COMPONENT TEST USING THE SPACE TRANSPORTATION SYSTEM. SYNOPSES OF THE
ELEVEN TECHNDLOGY PANELS REPORTS ARE PRESENTED.

TIN13917%¥ ISSUE 4 PAGE 542 CATEGORY 85 NASA-TM-X~73968
NSG—1186 75/08/00 170 PAGES UNCLASSIFIED DOCUMENT

NASA OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY SUMMER WORKSHOP,.
VOLUME 8 THERMAL CONTRGL PANEL FINAL REPORT

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. LANGLEY RESEARCH
CENTER, LANGLEY STATION, VA.3; OLD DCMINION UNIV., NORFOLK, VA.
AVAILWNTIS HC AOB/MF AOQ1

PREPARED JOINTLY WITH OLD DOMINION UNIV., NORFOLK, VA. CONDUCTED
AT MADISGN COLLEGE, HARRISCNBURG, VA., 3-16 AUG. 1975
F/*CONFERENCES/*MISSICN PLANNING/*SPACELAB/*TECHNDOLOGY
ASSESSMENT /*TEMPERATURE CONTROL/ CRYOGENICS/ LIFE (DURABILITY)/ SPACE
SHUTTLES/ TEMPERATURE GRADIENTS/ THERMAL CONTROL COATINGS/ THERMAL
STABILITY

ABA J.M.S.

ABS TECHNGLOGY DEFICIENCIES IN THE AREA OF THERMAL CONTROL FOR
FUTURE SPACE MISSIONS ARE IDENTIFIED WITH EMPHASIS ON LARGE SPACE
STRUCTURES AND COLD CONTROLLED ENVIRCNMENTS. THERMAL CONTROL SURFACES,
HEAT PIPES, AND CONTAMINATION ARE CONSIDERED ALONG WITH CRYOGENICS,
INSULATICN, AND DESIGN TECHNIQUES. MAJOR DIRECTIONS FORECAST FOR
THERMAL CONTROL TECHNGOLOGY DEVELOPMENT AND SPACE EXPERIMENTS ARE (1)
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EXTEND THE USEFUL LIFETIME OF CRYOGENIC SYSTEMS FOR SPACE, (2} REDUCE
TEMPERATURE GRADIENTS, AND {3) IMPROVE TEMPERATURE STABILITY.

TIN13410# ISSUE 4 PAGE %4175 CATEGORY 36 CNES-NT-36 T6/05/00
23 PAGES IN FRENCH; ENGLISH SUMMARY UNCLASSIFIED DOCUMENT DCAF
E002583

LUNAR LASER REFLECTORS. PRELIMINARY STUDY OF LASER REFLECTOR
THERMAL CONTROL

A/MAURDY, P.

CENTRE NATIONAE D'ETUDES SPATIALES, TOULDUSE {FRANCE}. AVAILLNTIS

HC AQ2/MF AO1
F*LASER RANGE FINDERS/*LUNAR RETROREFLECTGORS/*TEMPERATURE
CONTROL/*THERMAL CONTROL COATINGS/ ALUMINUM COATINGS/ GLASS/ LUNAR
ENVIRONMENT/ LUNAR RANGEFINDING/ MIRRORS/ TEMPERATUKE GRADIENTS

ABA AUTHOR (ESA)

ABS THE POSSIBILITY WAS INVESYTIGATED OF USING PASSIVE THERMAL
CONTROL TO OBTAIN A MAXIMUM DIURNAL TEMPERATURE OF 100 C AND A MINIMUNM
NOCTURNAL TEMPERATURE OF -70 C ON A HOLLOW LASER REFLECTOR DEPOSITED ON
THE MOON. THE FACETS OF THE REFLECTOR ARE BASICALLY CONSTITUTED BY
SPECULAR ALUMINIZED SITAL. TWO SOLUTIONS WERE STUDIED ONE IN WHICH THE
INTERNAL FACES ARE COVERED WITH A SECOND SURFACE MIRROR TYPE COATING,
AND ANOTHER IN WHICH THE INTERNAL FACES ARE NOT COAYED, THE APERTURE UF
THE REFLECTOR BEING CLOSED BY A THIN GLASS PLATE. IT WAS CONCLUDED THAT
BOTH SOLUTIONS WERE VIABLE, THE FIRST ONE BEING PREFERABLE BECAUSE IT
IS TECHNOLGGICALLY FEASIBLE AND SIMPLER THAN THE OTHER FROM A
MECHANICAL POINT OF VIEW.

T6N312744 ISSUE 22 PAGE 2837 CATEGCORY 18 RAE~-TR-T75123 BR50460
75712700 109 PAGES UNCLASSIFIED DUCUMENT BDCAF EGL0Z57

THE PROSPERC THERMAL CONTROL SURFACES EXPERIMENT —— INVESTIGATION
CF THERMAL CONTROL SURFACE MATERIALS IN SPACE ENVIRONMENT

A/KEYTEy G. E.

ROYAL AIRCRAFT ESTABLISHMENT, FARNBOROUGH (ENGLAND). AVAILJNTIS
HC $5.50

/*RADIATICN MEASUREMENT/XSURFACE PROPERTIES/*THERMAL CONTROL
COATINGS/#UK SATELLITES/ AEROSPACE ENVIRCNMENTS/ EXPERIMENTAL DESIGN/
IN~-FLIGHT MONITORING/ SURFACE FINISHING/ THERMAL CYCLING TESTS

ABA AUTHOR {ESA)

ABS THE PROSPERD THERMAL CONTROL SURFACES EXPERIMENT WAS CONCEIVED
AS A METHOD OF INVESYIGATING THE BEHAVIOR OF VARIDUS THERMAL CONTROL
SURFACE MATERIALS iIN A SPACE ENVIRCNMENT. THE RESULTS CF LABORATORY
TESTS ON SELECTED MATERIALSy THE DESIGN AND CONSTRUCTION OF THE
EXPERIMENT AND THE ANALYSIS OF DATA OBTAINED FRUM THE FLIGHT OF THE
PROSPERD SPACECRAFT ARE DESCRIBED. THE EXPERIMENT WAS NOT SENSITIVE
ENOUGH TGO MEASURE CHANGES IN SURFACE RADIATICN PROPERTIES ACCURATELY,
BUT IT WAS POSSIBLE TO IDENTIFY SOME SURFACES AS BEING SATISFACTORY FOR
USE AND REJECT OTHERS AS BEING UNSATISFACTORY.
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TON3 04 45%# ISSUE 21 PAGE 2721 CATEGORY 33 NASA-TM-X-T73467
E~-8836 76707/00 42 PAGES UNCLASSIFIED DOCUMENT

ENVIRONMENTAL CHARGING OF SPACECRAFT SURFACES TESTS OF THERMAL
CONTROL MATERIALS FOR USE ON THE GLOBAL POSITIONING SYSTEM FLIGHY SPACE
VEHICLE. PART 1 SPECIMENS 1 TO 5

A/STEVENSy No. Jo3 B/KLINECY, V. we; C/BERKOPEC, F. D.

NATIOGNAL AERONAUTICS AND SPACE ADMINISTRATION. LEWIS RESEARCH
CENTERy CLEVELAND, OHIQ. AVAIL.NTIS HC $4.00

/¥ELECTROSTATIC CHARGE/*SPACECRAFT/*SPACECRAFT ORBITS/*THERMAL

CONTROL COATINGS/ AEROSPACE ENVIRGNMENTS/ CHARGED PARTICLES/ ELECTRIC
DISCTHARGES

ABA AUTHOR

ABS THE NASA/USAF PROGRAM ON ENVIRONMENTAL CHARGING OF SPACECRAFT
SURFACES CONSISTS OF EXPERIMENYAL EFFORTS DIRECTED TOWARD EVALUATING
THE RESPONSE OF MATERIALS TO THE ENVIRONMENTAL CHARGED PARTICLE FLUX.
SAMPLES OF THERMAL BLANKETS AND SECOND SURFACE MIRRORS OF THE TYPE TO
BE USED CN THE GLOBAL POSITIGNING SYSTEM FLIGHT SPACE VEHICLE WERE
TESTED TQO DETERMINE THEIR RESPONSE TO ELECTRON FLUX. THE PRIMARY RESULT
CBSERVED WAS THAT THE GROUND CONNECTION OF THE METAL LAYERS OF THE
BLANKET, AS MADE BY THE BASELINE GROUNDING TECHNIQUE USING SERRATED
WASHERS AND GROMMETS, DETERIORATED WITH TIME AT TEST. THE DISCHARGES
OBSERVED ON THE BLANKETS WERE THE GLOW TYPE, NOT THE 'LIGHTNING' STRIKE
OBSERVED ON PAST SPECIMENS. TESTING WAS PERFORMED AT AMBIENT LABORATORY
TEMPERATURES.

T6N26432%# ISSUE 17 PAGE 2187 CATEGORY 34 NASA-TN-D-8233
L-10766 T6/06/00 35 PAGES UNCLASSIFIED DOCUMENT

EFFECT OF A SURFACE-TO-GAP TEMPERATURE DISCONTINUITY ON THE HEAT
TRANSFER TO REUSABLE SURFACE INSULATION TILE GAPS -—— OF THE SPACE
SHUTTILE

A/THROCKMORTON, D. A.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. LANGLEY RESEARCH
CENTER, LANGLEY STATION. VA, AVAIL.NTIS HL $4.00

WASHINGTON

/¥GAPS /#HEAT TRANSFER/*REUSABLE HEAT SHIELDING/*SPACE
SHUTTLES/*TEMPERATURE EFFECTS/*TEMPERATURE GRADIENTS/®*THERMAL
INSULATICN/*TILES/ AERODYNAMIC HEATING/ FLAT PLATES/ HEAT MEASUREMENT/
REYNOLDS NUMBER/ THERMAL CONTROL COATINGS/ TURBULENT BOUNDARY LAYER/
WIND TUNNEL MODDELS

ABA AUTHOR

ABS AN EXPERIMENTAL INVESTIGATION IS PRESENTED THAT WAS PERFORMED TO
DETERMINE THE EFFECT OF A SURFACE-TO~GAP WALL TEMPERATURE DISCCNTINUITY
ON THE HEAT TRANSFER WITHIN SPACE SHUTTLE, REUSABLE SURFACE INSULATION,
TILE GAPS SUBMERGED IN A THICK TURBULENT BOUNDARY LAYER. HEAT-TRANSFER
MEASUREMENTS WERE OBTAINEC UN A FLAT-PLATE, SINGLE~GAP MODEL SUBMERGED
IN A TURBULENT TUNNEL WALL BOUNCARY LAYER AT A NOMINAL FREE-STREAM MACH
NUMBER OF 10.3 AND FREE-STREAM REYNOLDS NUMBERS PER METER OF l.5
MILLION, 3.3 MILLION AND 7.8 MILLION. SURFACE-TO-GAP WALL TEMPERATURE
DISCONTINUITIES OF VARYING DEGREE WERE CREATED BY HEATING THE SURFALE
OF THE MODEL UPSTREAM OF THE INSTRUMENTEO GAP. THE SWEEP ANGLE OF THE
GAP WAS VARIED BETWEEN 0 DEG AND 60 DEG: GAP WIDTH AND DEPTH WERE HELD
CONSTANT. A SURFACE-TO-GAP WALL TEMPERATURE DISCONTINUITY {SURFACLE
TEMPERATURE GREATER THAN GAP WALL TEMPERATURE} RESULTS IN INCREASED
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HEAT TRANSFER TQ THE NEAR-SURFACE PORTION OF THE GAP, AS COMPARED WITH
THE HEAT TRANSFER UNDER ISOTHERMAL CONDITIONS, WHILE DECREASING THE
HEAT TYRANSFER TO THE DEEPER PURTIONS OF THE GAP. THE NONDIMENSIONALIZED
HEAT TRANSFER TO THE NEAR~SURFACE PORTION OF THE GAP IS SHOWN TO
DECREASE WITH INCREASING REYNOLDS NUMBER3 IN THE DEEPER PORTION COF THE
GAP, THE HEAT TRANSFER INCREASES WITH REYNOLDS NUMBER.

76N24314%#  ISSUE 15 PAGE 1900 CATEGORY 15  NASA-CR-2697
REPT-75-169 NAS2-8490 76/05/00 86 PAGES  UNCLASSIFIED DOCUMENT

DEVELOPMENT OF AN IMPROVED COATING FOR POLYBENZIMIDAZOLE FOAM -~
FOR SPACE SHUTTLE HEAT SHIELDS

FINAL REPORT

A/NEUNERy G. Jo3 B/DELANO, C. B. B/{WHITTAKER CORP,)

AERGTHERM ACUREX CORP., MOUNTAIN VIEW, CALIF. AVAIL.NTIS  HC
$5.00

WASHINGTON  NASA

/#HEAT SHIELDING/#POLYBENZIMICAZOLE/*SPACE SHUYTLES/#SPACECRAFT
CONSTRUCTION MATERIALS/#THERMAL CONTRGL COATINGS/ FABRICATION/ FOAMS/
MECHANICAL PROPERTIES/ OPTICAL PROPERTIES/ OXIDATION RESISTANCE/
THERMOPHYS ICAL PROPERTIES/ TILES/ WEIGHT {MASS)

ABA AUTHOR

ABS AN IMPROVED COATING SYSTEM WAS DEVELOPED FOR POLYBENZIMIDAZOLE
(PBI) FOAM TO PROVIDE COATING STABILITY, RUGGEDNESS, MOISTURE
RESISTANCE, AND TO SAT ISFY OPTICAL PROPERTY REQUIREMENTS (ALPHA SU8
{S/JEPSILON) OR = 0.4 AND EPSILON ©.8) FOR THE SPACE SHUTTLE. THE
EFFORT WAS PERFORMED IN FIVE TASKS TASK 1 TO ESTABLISH MATERIAL AND
PROCESS SPECIFIGCATIONS FOR THE PBI FUAM, AND MATERIAL SPECIFICATIONS
FOR THE COATINGS: TASK 2 TO IDENTIFY AND EVALUATE -PROMISING COATINGS:
TASK 3 TO ESTABLISH MECHANICAL AND THERMOPHYSICAL PROPERTIES OF THE
TILE COMPONENTS: TASK & TO DETERMINE BY SYSTEMS ANALYSIS THE POTENTIAL
WEIGHT TRADE-OFFS ASSOCIATED WITH A COATED PBI TPS3 AND TASK 5 TO
ESTABLISH A PRELIMINARY QUALITY ASSURANCE PROGRAM. THE COATED PBI TILE
WAS, THROUGH SCREENING TESTS, DETERMINED TC SATISFY THE DESIGN
OBJECTIVES WITH A REDUCED SYSTEM WEIGHT OVER THE BASELINE SHUTTLE
SILICA LRSI TPS. THE DEVELOPED TILE PROVIDES A THERMALLY STABLE,
EXTREMELY RUGGED, LOW THERMAL CONDUCTIVITY INSULATOR WITH A WELL
CHARACTERIZED OPTICAL COATING.

T6N23584%# ISSUE 14 PAGE 1803 CATEGORY 37 NASA—CR-144310
ITTRI-L6233-57 NAS8-26791 ITTRI PRGJ. C6233 T6/03/15 466 PAGES

© UNCLASSIFIED DDCUMENT

DEVELOPMENT OF SPACE-STABLE THERMAL CONTROL CUATINGS FOR USE ON
LARGE SPACE VEHICLES FINAL REPORTs 4 JAN. 1971 — 1 NOV. 1975

A/GILLIGAN, J. E.3 B/HARADA, Y.

IIT RESEARCH INST.s CHICAGO, ILi. AVAIL.NTIS

HC $12.,00 .

/%SPACECRAFT SHIELDING/*THERMAL CONTRGL COATINGS/ AEROSPACE
ENVIRONMENTS/ CHEMICAL REACTIONS/ ELECTRON PARAMAGNETIC RESONANCE/
ENVIRONMENTAL TESTS/ PIGMENTS/ STOICHIOMETRY/ TITANATES/ ZINC CCMPOUNDS

ABA D.M.L.
ABS THE POTENTIAL OF ZINC ORTHOTITANATE AS A PIGMENT FOR SPACECRAFT
THERMAL CONTROL WAS DEMONSTRATED. THE PROPERTIES AND PERFORMANCE OF
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PIGMENTS PREPARED BY SOLID STATE, COPRECIPITATION, AND MIXED OXALATE
METHODS WERE COMPARED. ENVIRCNMENTAL TESTS AND SUBSEQUENT SPECTRAL
ANALYSIS WERE GIVEN PRIMARY EMPHASIS.

TEN222T5%# ISSUE 13 PAGE 1627 CATEGORY 18 NASA-CR-147671
MDC—-A3155 NAS9-19370 T4712/11 68 PAGES UNCLASSIFIED DOCUMENTY

SIMULATED LIGHTNING TEST SHUTTLE .03 SCALE MODEL —-—— (SPACE SHUTTLE
ORBITER) FINAL REPORT

A/CLIFFORDy Do W.

MCDDNNELL AIRCRAFT (0., ST. LOUIS, MO. AVAILLNTIS HC $4.50

/=LIGHTNING/*SCALE MODELS/*SIMULATION/*SPACE SHUTTLE ORBITERS/
ATMOSPHERIC ELECTRICITY/ BOOSTER ROCKET ENGINES/ ELECTRIC SPARKS/
EXHAUST GASES/ EXTERNAL TANKS/ SPACE SHUTTLE BOOSTERS/ THERMAL CONTROL
COATINGS/ THERMAL PROTECTION

ABA AUTHOR

ABS LIGHTNING ATTACH POINT TESTS WERE CONDUCTED FOR THE SPACE
SHUTTLE LAUNCH CONFIGURATION [ORBITER, EXTERNAL TANK AND SOLID ROCKET
BOOSTERS). A SERIES OF 250 LONG SPARK TESTS {15 TO 20 FOOT SPARKS)
DETERMINED THAT THE ORBITER MAY BE STRUCK CN THE NOSE, WINDSHIELD BROH,
TAIL AND WINGTIPS DURING LAUNCH BUT NOT ON THE MAIN ENGINE NGZZLES
WHICH HAVE BEEN SHOWN TO BE VULNERABLE TO LIGHTNING DAMAGE. THE ORBITER
MAIN ENGINF AND SRB EXHAUST PLUMES WERE SIMULATED ELECTRICALLY WITH
PHYSICAL MODELS COATED WITH GRADED RESISTANCE PAINTS. THE TESTS SHOWED
THAT THE EXHAUST PLUMES FROM THE SRA PROVIDE ADDITIONAL PROTECTION FOR
THE MAIN ENGINE NOZZLES. HOWEVER, THE TESTS SHOWED THAT THE ORBITER
THERMAL PROTECTION SYSTEM (TPS),» WHICH HAS ALSO BEEN SHOWN TO BE
VULNERABLE TO LIGHTNING CAMAGE, MAY BE STRUCK DURING LAUNCH. THEREFORE
FURTHER WORK IS INDICATED IN THE AREAS OF SWEPT STROKE STUDIES ON THE
MODEL AND ON TPS PANELS. FURTHER ATTACH POINT TESTING IS ALSO INDICATED
CN THE FREE-FLYING ORBITER. PHOTOGRAPHS OF THE TEST SETUP ARE
SHOWN.

76N19221# ISSUE 10 PAGE 1227 CATEGORY 18  75/00/00 11 PAGES
UNCLASSIFIED DOCUMENT DCAF E002935

SPACEFL IGHT TECHNOLOGY AT NLR

NATICONAL AEROSPACE LAB., AMSTERDAM (NETHERLANDS). AVAILJ.NTIS HC
$3.50

7*ASTRCONOMICAL NETHERLANDS SATELLITE/*EUROPA 2 LAUNCH

VEHICLE/*EXOSAT SATELLITE/*HEAT BUDGET/*INERTIAL GUIDANCE/*SATELLITE
ATTITUDE CONTROL/ AUYOMATIC PILOTS/ DATA RECORDING/ MISSIGN PLANNING/
MOMENTUM/ MYLAR {TRADEMARK)/ SPACE LABORATORIES/ THERMAL CONTROL
COATINGS/ WHEELS ' '

ABA ESA

ABS THE INERTIAL GUIDANCE SYSTEM VESTING FACILITIES BUILY FOR THE
ELDO EURDPA 2 LAUNCH VEHICLE ARE DESCRIBED. STRAPDOWN INERTIAL SYSTEMS
AND DOUBLE GIMBALLED MOMENTUM WHEELS FOR ATTITUDE CONTROL OF SPACECRAFT
WERE DEVELOPED. MISSION ANALYSIS STUDIES FOR ESRO SATELLITES WERE
PERFORMED. THE ASTRONOMICAL NETHERLANDS SATELLITE 15 CONTROLLED BY AN
NLR OPERATIONS TEAM. STUDIES FOR ESRO HELOS (EXOSAT) SATELLITE
EXPERIMENTS AND ESRO SPACELAB USER REQUIREMENTS WERE ALSO PERFORMED.
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ToNl6172% [SSUE 7 PAGE 816 CATEGGRY 20 76/01/12 5} PAGES
UNCLASSIFIED DOCUMENT

THE LARGE MOTOR PLUME/MATERIAL IMPINGEMENT TEST PROGRAM AT AEDC
UTILIZING THE FOUR SELECTED PRUPELLANTS FROM THE SMALL MOTOR TESTS AT
MSFC (JULY, AUGUST, AND SEPTEMBER 1974}, SECTION 3

NAT IONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHT
CENTER, HUNTSVILLE, ALA.

IN ITS THE EFFECTS OF SOLID ROCKET MOYOR EFFLUENTS ON SELECTED
SURFACES AND SOLID PARTICLE SIZE, DISTRIBUTION, AND COMPGSITION FOR
SIMULATED SHUTTLE BOOSTER SEPARATICN MOYORS P 152-203 (SEE N76-16169
$7-20)

/HENGINE TESTS/*IMPINGEMENT/#MATERIALS TESTS/*PLUMES/#SPACE SHUTTLE
ORBITERS/*SURFACE REACTIONS/ SOLID ROCKET PRCGPELLANTS/ THERMAL CONTROL
COAT INGS

ABA AUTHOR

ABS EFFORTS MADE 7O DETERMINE THE VULNERABILITY OF ORBITER AND ET
MATERIALS LOCATED AT VARIOUS POSITIONS WITHIN EXHAUST PLUMES FROM TEST
SSRM*S USING FOUR DIFFERENT PROPELLANT FORMULATIONS ARE DISCUSSED. DATA
ALSO COVER THE EFFECT ON TPS MATERIALS FROM A SINGLE SSRM PLUME AND
DUAL SSRM PLUMES, AND DEFINITIONS OF TEST SSRM PLUME ENVIRONMENT AT
MATERTAL SPECTMEN LOCATIONS.

T6N16170%* [SSUE 7 PAGE 816 CATEGORY 20 76701712 B4 PAGES
UNCLASSIFIED DOCUMENT

THE PLUME IMPINGEMENT TEST PROGRAM AT AEDC UTILIZING THE S5-2 ULLAGE
MOTORS (NOVEMBER 1973), SECTION 1

NAT IONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHT
CENTER, HUNTSVILLE, ALA.

IN ITS THE EFFECTS OF SOLID ROCKET MOTOR EFFLUENTS ON SELECTED
SURFACES AND SOLID PARTICLE SIZEs OJISTRIBUTION, AND COMPUSITION FOR
SIMULATED SHUTTLE BOOSTER SEPARATION MOTORS P 12-95 {SEE N76—-16169
€1-20} ’

/#ROCKET EXHAUST/%*SPACE SHUTTLES/#SURFACE PROPERTIES/*THERMAL
CONTROL COATINGS/*ULLAGE ROCKET ENGINES/ IMPINGEMENT/ PARTICLE SIZE
DISTRIBUTIGNY PLUMES/ SOLID RUCKET PROPELLANTS

ABA AUTHGR

ABS PROPOSED EXPERIMENTS FOR ANALYZING ROCKET PLUMES ARE REPORTED.
TWO GROUPS OF EXPERIMENTS WERE STUDIED (1) THOSE THAT WOULD HELP
DEFINE SOME OF THE PARAMETERS THAT CHARACTERIZE THE PLUME AND (2) THOSE
THAT #OULD ENABLE EVALUATIGON OF SOME OF THE CONTAMINATION EFFECTS OF
THE PLUME ENVIRONMENT ON VARIOUS ITEMS OF INTEREST. THE ITEMS
INVESTIGATED, THE PURPOSE OF THE INVESTIGATION, ARE GIVEN IN TABULAR
FORM.

T6N16169%# ISSUE 7 PAGE 816 CATEGORY 20 NASA-TM—-X-64975
T6/01/712 218 PAGES UNCLASSIFIED DOCUMENT

THE EFFECTS OF S0LID RCCKET MOTOR EFFLUENTS ON SELECTED SURFACES AND
SOLID PARTICLE SIZE, DISTRIBUTICN, AND COMPOSITION FOR SIMULATED
SHUTTLE BOOSTER SEPARATICN MOTORS

A/JEXs D. Wei B/LINTCN, R. C.; C/RUSSELL, W. M.3 D/TRENKLE. J.
Jei E/WILKESs D. R.

NAT IONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHY
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CENTERy HUNTSVILLE, ALA. AVAIL .NTIS HC $7.75

F*PLUMES/7#S50LID ROCKET PROPELLANTYS/*SPACE SHUTTLES/*SURFACE
REACTIONS/*THERMAL CONTROL COATINGS/ COMPOSITION {PROPERTY)/ MATERIALS
TESTS/ PARTICLE SIZE DISTRIBUTICN/ PROTECTIVE CUATINGS

ANN A SERIES OF THREE TESTS wAS CONDUCTED USING SOLID ROCKET
PROPELLANTS TO DETERMINE THE EFFECTS A SOLID ROCKET PLUME WOULD HAVE ON
THERMAL PROTECTIVE SURFACES (TPS). THE SURFACES TESTED WERE THOSE WHICH
ARE BASELINED FOR THE SHUTTLE VEHICLE. THE PROPELLANTS USED WERE TO
SIMULATE THE SEPARATION SOLID RCCKET MOTGRS {SSRM) THAT SEPARATE THE
SOLID ROCKET BOOSTERS {(SRB} FROM THE SHUTTLE LAUNCH VEHICLE. DATA
COVER (1) THE OPTICAL EFFECTS COF THE PLUME ENVIRONMENT ON SPACECRAFT
RELATED SURFACES, AND (2} THE SOLID PARTICLE SIZE, DISTRIBUTION, AND
COMPOSITION AT TPS SAMPLE LOCATICONS.

T6N11140%* ISSUE 2 PAGE 151 CATEGORY 9 PAPER-Z8 75/00/00 21
PAGES UNCLASSIFLIED DOCUMENT

THE OUTGASSING RATE FOR A SHUTTLE THERMAL PROTECTIVE SURFACE USING
RTV 560 ADHESIVE

A/JEX, D, We; B/SHRIVER, E. L.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHT
CENTER, HUNTSVILLE, ALA.
IN ITIS 8TH CONF, ON SPACE SIMULATIGN P 321-341 (SEE ﬂ76-11113
02-09)
F*0UTGASSING/*SPACE SHUTTLES/*SURFACE REACTIDNS/*THEQMAL

PROTECTION/ ADHESIVES/ SPACE ENVIRONMENT SIMULATION/ THERMAL CONTROL
COATINGS

ABA AUTHOR
ABS AN EXPERIMENTAL PROGRAM WAS CONDUCTED TO IDENTIFY THE OUTGASSING
RATE FOR A SHUTTLE BASEL INE THERMAL PROTECTIVE SURFACE (TPS) WHICH

UTILIZES RGOM TEMPERATURE VOLCANIZING (RTV) 560 ADHESIVE. RESULTS ARE
DISCUSSED.

TON18297%# ISSUE 10 PAGE 1079 CATEGDRY 18 NASA-CR-141505
OMS-DR-2225 NAS9-13247 75/02/00 278 PAGES UNCLASSIFIED DOCUMENT
PHASE CHANGE PAINT TESTS TO INVESTIGATE EFFECTS OF TPS TILES ON
HEATING RATES OF THE ROCKWELL SPACE SHUTTLE ORBIYER (TEST OH4C, MODEL

21-0) AEROTHERMODYNAMIC DATA REPORT

A/QUAN, M. A/{ROCKWELL INTERN. CORP., DOWNEY, CALIF.!

CHRYSLER CORP.y NEW ORLEANS, LA. AVAIL.NTIS HC $8.75

F¥SPACE SHUTTLE ORBITERS/*THERMAL CONTRCL COATINGS/*HWIND TUNKEL
MODELS/#*WIND TUNNEL TESTS/ AERODYNAMIC HEATING/ MATERIALS TESTS/
SPACECRAFT COMPONENTYS/ THERMODYNAMIC PROPERTIES

ABA AUTHOR

ABS INFORMATION AND DATA FROM WIND TUNNEL TESTS CONDUCTED ON
0.0175—~SCALE MODELS OF THE SPACE SHUTTLE ORBITER ARE PRESENTED. THE
PRIMARY OBJECTIVE OF THE TESTS WAS TO EVALUATE AERODYNAMIC HEATING
EFFECTS OF THE TILES IN THE THERMAL PROTECTION SYSTEM (TPS)t. TILE GAP
DEPTH AND FLOW ORIENTATIGN EFFECTS ON THE TPS WERE INVESTIGATED. TILE
PATTERNS WERE CUT INTO THE UNDERSIDES OF THE URSITER MODELS TO SIMULATE
THE GAPS. ONE MODEL WAS LEFT SMOOTH FOR COMPARISON.
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TSN18O4T*# ISSUE 9 PAGE 1046 CATEGURY 74 NASA-CR-142074
NGR-43-021-002 75/01/01 S PAGES

UNCLASSIFIED DOCUMENT

OPTICAL EFFECT OF THE CCNTAMINATICN OF INFRARED WINDOWS BY THE
CUTGASSING OF MATERIALS IN GUTER SPACE SEMIANNUAL STATUS REPORT,
PERIOND ENDING 1 JAN. L1975

A/STLBERMAN, E.

FISK UNIV.s, NASHVILLE, TENN. AVAIL.NTIS HC $3.25

/*¥AEROSPACE ENVIRONMENTS/*¥0OUTGASSING/#THERMAL CONTROL CGATINGS/
ABSORPTION SPECTROSCOPY/ INFRARED SPECTROSCOPY/ SPECTRAL BANDS/
TEMPERATURE EFFECTS

ABA J.M.S.

ABS THE COMPOSITION AND EVAPORATION RATE OF THE QUTGASSING OF A
SPACE VEMICLE THERMAL CONTROL PAINT AS A FUNCTION OF TEMPERATURE WERE
STUDIED. A CONTAMINATION CHAMBER WAS DESIGNEDs CONSTRUCTED, AND
TESTED. SAMPLES OF THERMAL CGNTROL PAINT WERE TESTED TO DEVERMINE IF
HEATING TO MODERATE TEMPERATURES CAUSES THEM TO RELEASE OUTGASSING
PRODUCTS WHICH CAN BE COLLECTED ON A COOLED CESIUM IQDIDE WINDOW FOR
IDENTIFICATION By IR ANALYSIS. RESULTS SHOWED THAY CUTGASSING OF
SURFACES GTHER THAN THE SAMPLE WAS A PROBLEM. SPECTRAL BANDS OF THE
DEPOSITS COLLECTED WERE COMPARED.

T4N35278%# ISSUE 24 PAGE 3000 CATEGODRY 31 NASA-CR-112119-3
NAS1-9793 74/04700 162 PAGES

UNCLASSIFIED DOCUMENT

EVALUATION OF COATED CCGLUMBIUM ALLOY HEAT SHIELDS FOR SPACE SHUTTLE
THERMAL PROTECTION SYSTEM APPLICATION. VGLUME 3, PHASE 3 FULL SIZE
TPS EVALUATION TECHNICAL REPORT, FEB. 1973 - MAR. 1974

A/BAER' Ja w.; B/BLACKI wo Eo

GENERAL DYNAMICS/CONVAIRs SAN DIEGO, CALIF. AVAIL.NTIS HC
$11.25

Z#HEAT SHIELDING/¥NIOBIUM ALLOYS/®SPACE SHUTTLE ORBI TERS/*THERMAL

PROTECTIGN/ MANUFACTURING/ PANELS/ SKIN [STRUCTURAL MEMBER)/
STIFFENING/ SUPPORTS/ T SHAPE/ THERMAL CGNTROL COATINGS/ THERMAL
INSULATION/ TITANIUM

ABA AUTHOR

ABS THE THERMAL PROTECTION SYSTEM (TPS), DESIGNED FOR INCCRPORATION
WITH SPACE SHUTTLE ORBITER SYSTEMS, CONSISTS OF ONE PRIMARY HEAT SHIELD
THERMALLY AND STRUCTURALLY ISOLATED FROM THE TEST FIXTURE 8Y EIGHT
PERIPHERAL GUARD PANELS, ALL ENCOMPASSING AN AREA OF APPROXIMATELY 12
SQ FT. TPS COMPONENTS INCLUDE TEE-STIFFENED CB [52/R-512F HEAT SHIELDS.
BI-METALLIC SUPPORT POSTS, PANEL RETAINERS, AND HIGH TEMPERATURE
INSULATION BLANKETS. THE VEHICLE PRIMARY STRUCTURE WAS SIMULATED BY A
TITANIUM SKINs FRAMES, AND STIFFENERS. TEST PROCEDURES, MANUFACTURING
PROCESSES, AND METHODS OF ANALYSIS ARE FULLY DOCUMENTED. FOR VOL. 1»
SEE N72-3094835 FOR VOL. 2, SEE NT74-15640.

T4N34959 %# ISSUE 24 PAGE 2961 CATEGORY 18 NASA~CR-132507
TFR/1024/7408 NASL-12567 T4/09/00 68 PAGES UNCLASSIFIED DOCUMENT
A STUDY OF RS1 UNDER CCOMBINED STRESSES
A/KIBLERy Jo Jo3 B/ROSEN, B. We.
MATERIALS SCIENCES CORP., BLUE BELL, PA. AVAILJNTIS HC $3.75
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/XINSULATION/*MECHANICAL PROPERTIES/*THERMAL STRESSES/ REENTRY/
SPACE SHUTTLES/ STRESS ANALYSIS/ TEMPERATURE GRADIENTS/ THERMAL CONTROL
COATINGS

ABA AUTHOR

ABS THE BEHAVIOR OF TYPICAL RIGIDIZED SURFACE INSULATION MATERIAL
[RSI} UNDER COMBINED LOADING STATES WAS INVESTIGATED. IN PARTICULAR,
THE THERMAL STRESS STATES INDUCED DURING REENTRY OF THE SPACE SHUTTLE
WERE OF PRIME CONCERN. A TYPICAL RSI TILE wAS ANALYZED FCR REENTRY
THERMAL STRESSES UNDER COMPUTED THERMAL GRADIENTS FOR A MUDEL OF THE
R51 MATERIAL. THE RESULTS OF THE THERMAL STRESS ANALYSES WERE THEN USED

TO AID IN DEFINING TYPICAL CCMBINED STRESS STATES FOR THE FAILURE
ANALYS1IS OF RS1.

T4N2434T7%# ISSUE 23 PAGE 2882 CATEGORY 31 NASA-CR-140274
1I169-28-VOL-7 NAS9-10534 73/11/716 64 PAGES UNCLASSIFIED DUOCUMENT
SHUTTLE ACTIVE THERMAL CONTROL SYSTEM DEVELOPMENT TESTING. VOLUME
7 IMPROVED RADIATOR COATING ACHESIVE TESTS

A/REEDy Mo We

LTV AEROSPACE CORP., DALLAS, TEX, { VOUGHT SYSTEMS DIV.)
AVAIL.NTIS HC $6.25

/*ADHESIVES/*SPACE SHUTTLES/*THERMAL CONTROL COATINGS/ HEAT

RADIATORS/ SILICONES/ SILVER/ TEFLON { TRADEMARK)/ THERMAL VACUUM TESTS/
URETHANES

ABA AUTHDR

AB8S SILVER/TEFLON THERMAL CONTROL COATINGS HAVE BEEN TESTED ON A
MODULAR RADIATOR SYSTEM PROJECTED FOR USE CN THE SPACE SHUTTLE. SEVEN
CANDIDATE ADHESIVES HAVE BEEN EVALUATED IN A THERMAL VACUUM TEST ON
RADIATOR PANELS SIMILAR TO THE ANTICIPATED FLIGHT HARDWARE
CONFIGURAT ION. SEVERAL CLASSES OF ADHESIVES BASED ON POLYESTER,
SILICONE, AND URETHANE RESIN SYSTEMS WERE TESTED. THESE INCLUDED
CONTACT ADHESIVES, HEAT CURED ADHESIVES, HEAT AND PRESSURE CURED
ADHESIVES, PRESSURE SENSITIVE ADHESIVES, AND TWO PART PAINT CN OR SPRAY
CN ADHESIVES. THE COATINGS ATTACHED WITH FOUR OF THE ADHESIVES. TWRO
SILICONES AND TWO URETHANES, HAD NGO CHANGES DEVELOP DURING THE THERMAL
VACUUM TEST. THE TWO SILICCNE ADHESIVES, BCGTH OF WHICH WERE APPLIED 7O
THE SILVER/TEFLON AS TRANSFER LAMINATES TO FORM A TAPE, OFFERED THE
MOST PROMISE BASED ON APPLICATION PROUCESS AND THERMAL PERFGRMANCE. EACH
OF THE SUCCESSFUL SILICONE ADHESIVES REQUIRED A HEAT AND PRESSURE CURE
TO ADHERE DURING THE CRYOGENIC TEMPERATURE EXCURSION OF THE
THERMAL-VACUUM TEST.

T4N34341 *# ISSUE 23 PAGE 28381 CATEGORY 31 NASA-CR-140Z268
T169-28-vOL-2 NAS9-10534 73/10/23 212 PAGES UNCLASSIFIED
GOCUMENT

SHUTTLE ACTIVE THERMAL CONTROL SYSTEM DEVELOPMENY TESTING. VOLUME
2 MODDULAR RADIATOR SYSTEM TESTS

LTV AERUSPACE CORP., DALLAS, TEX. { VOUGHT SYSTEMS DIV.)
AVATL.NTIS HC $13.75

/*COOLING SYSTEMS/*HEAT RADIATCRS/*SPACE SHUTTLES/ ENVIRONMENTAL

TESTS/ HEAT TRANSFER/ THERMAL CCNTROL COATINGS

ABA AUTHOR
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ABS TESTS WERE DESIGNED TO INVESTI{GATE THE VALIDITY OF THE "MODULARY
APPROACH TO SPACE RADIATOR SYSTEM DESIGN FGR SPACE SHUTTLE AND FUTURE
APPL ICAT IONS BY GATHER ING PERFORMANCE DATA ON VARIQUS SYSTEMS COMPRISED
CF DIFFERENT NUMBERS OF IDENTICAL PANELS, SUBJECT TC NOMINAL AND
EXTREME HEAT LUADS AND ENVIRCNMENTS. BOTH ONE-SIDED AND Two~SIDED
RADIAT IUN WAS TESTED, AND ENGINEERING DATA WAS GATHERED ON SIMULATED
LOW A/E COATINGS AND SYSTEM RESPONSE TGO CHANGES IN OUTLEY TEMPERATURE
CONTROL PUOINT. THE RESULTS OF THE TESTING SHOWED SYSTEM STABILITY
THROUGHOUT NOMINAL ORSITAL TRANSIENTS, UNREALISTICALLY SKEWED
ENVIRONMENTS, FREEZE-THAW TRANSIENTS, AND RAPID CHANGES IN QUYLET
TEMPERATURE CONTROL POINT. VARIOUS ALTERNATIVE PANEL PLUMBING
ARRANGEMENTS WERE TESTED WITH NO SIGNIFICANT CHANGES IN PERFORMANCE
BEING OBSERVED. WITH THE MRS PANELS ARRANGED TO REPRESENT THE SHUTTLE
BASELINE SYSTEM. A MAXIMUM HEAT REJECTION OF 76,600 BTU/HR WAS OBTAINED
IN SEGMENTED TESTS UNDER THE EXPECTED WORST CASE DESIGN ENVIRONMENTS.
TESTING OF AN ALTERNATE SMALLER TWO-SIDED RADIATION CONFIGURATION
YIELOED A MAXIMUM HEAT REJECTION OF 52,4931 BTU/HR UNDER THE MAXIMUM
DESIGN ENVIRGNMENTS.

T4N34340%# I15SUE 23 PAGE 2881 CATEGQORY 31 NASA-CR-140267
T169-28-VOL~-1 NAS9-10534 T4/04/08 108 PAGES UNCLASSIFIED
DOCUMENT

SHUTTLE ACTIVE THERMAL CONTYROL SYSTEM DEVELOPMENT TESTING. VOLUME
1 OVERALL SUMMARY

A/HOWELL, He Ro

LTV AEROSPACE CORP., DALLAS, TEX. {VOUGHT SYSTEMS DIV.)
AVAIL.NTIS HC $8.50

/*SPACE SHUTTLE ORBITERS/*TEMPERATURE CONTROL/*THERMAL VACUUM
TESTS/ COOLING SYSTEMS/ HEAT RADIATORS/ THERMAL CONTROL COATINGS/ WATER

ABA AUTHOR

ABS A SUMMARY IS GIVEN OF A SERIES OF THERMAL VACUUM TESTS DESIGNED
TO SUPPORT THE DEVELOPMENT OF THE ORBITER ACTIVE THERMAL CONTRCL SYSTEM
(ATCS} AND INCLUDED TESTING OF A WIDE HEAT LOAD RANGE MODULAR RADIATOR
SYSTEM (MRS} CONFIGURED TO THE MARCH 1973 ORBITER BASELINE SYSTEM, A
CANDIDATE WEIGHT REDUCING RADIATOR/WATER COOLING SYSTEMy AND A SMALLER
RADIATOR SYSTEM WITH A HIGH PERFORMANCE RADIATOR COATING. THE TESTS
VERIFIED THE PERFORMANCE GF THE BASELINE SYSTEM AND OBTAINED DETAILED
DESIGN INFCRMATION FOR APPLICATION OF A WIDE HEAT LOAD RANGE MODULAR
RADIATOR SYSTEM TO THE ORBITER. THE TWO CANDIDATE ATCS WEIGHT REDUCEING
DESIGNS HAVE UNDERGONE EXTENSIVE CONCEPT VERIFICATION TESTING AND THEIR
SYSTEM OPERATING CHARACTERISTICS HAVE BEEN OETERMINED IN SUFFICIENT
DETAIL FOR APPLICATION TO THE ORBITER. DESIGN INFORMATION HAS BEEN
OBTAINED FOR AN INTEGRATED RADIATOR/WATER COOLING SYSTEM THAT PROVIDES
FGR VEHICLE HEAT REJECTION AS WELL AS WATER MANAGEMENT OF THE EXCESS
FUEL CELL WATER. PROCESSING TECHNIQUES HAVE BEEN DEVELOPED AND VERIFIED
FOR THE APPLICATION OF A HIGH PERFORMANCE THERJMAL CONTROL COATING TO

LARGE RADIATOR AREAS SUBJECTED TO A TEMPERATURE RANGE OF -280 F TO +160
Fe
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T4N30006%# ISSUE 19 PAGE 2314 CATEGORY 18 NASA-CR-134653
NAS3-17793 74/04/00 102 PAGES UNCLASSIFIED DOCUMENT

IMPROVED COATING FOR SILICA FIBER 8ASED CERAMIC REUSABLE SURFACE
INSULATICN (CRSI) CONTRACTOR REPQORT, 1 JUL. - 31 DEC. 1973

A/7ORMISTON, T+ Jd.

SENERAL ELECTRIC CO., PHILADELPHIA, PA. {RE~-ENTRY AND
ENVIRONMENTAL SYSTEMS DIV.) AVAIL.NTIS

HC $8.25

/#*CERAMICS/*GLASS FIBERS/#SILICON DIOXIDE/#THERMAL CONTROL
COATEINGS/ AERODYNAMIC HEATING/ PROTECTIVE COATINGS/ REENTRY/ SPACE
SHUTTLES

ABA AUTHOR

ABS A SERIES OF COATINGS wAS DEVELOPED FOR THE SPACE SHUTTLE TYPE
SILICA FIBER INSULATION SYSTEM AND CHARACTERIZED FOR OPTICAL AND
PHYSICAL PROPERTIES. REENTRY SIMULAYION TESTS WERE RUN USING A RADIANT
PANEL AND ALSO USING A HYPERSONIC PLASMA ARC. THE COATINGS PRODUCED HAD
IMPROVED PHYSICAL AND OPTICAL PROPERTIES AS WELL AS GREATER REUSE
CAPABILITY OVER THE GE VERSION OF THE JSC—~0042 COATING.

14N29289%# ISSUE 18 PAGE 2219 CATEGORY 31 NASA-CR-134346
MDC-E1003-VOL-~-2 JSC-09003-V0OL-2 NAS9-13439 74/01/29 778 PAGES
UNCLASSIFIED DOCUMENT

DATA CORRELATION AND ANALYSIS CF ARC TUNNEL AND WIND VUNNEL TESTS OF
RST JOINTS AND GAPS. VOLUME 2 DATA BASE FINAL REPORT, 16 MAY 1973
- 31 JAN. 1974

A/CHRISTENSEN, H. E.3 B/KIPP, H. H.

MCDONNE L L-DOUGLAS ASTRONAUTICS C8.s ST. LOUIS, MO AVAIL .NTIS
HC $42.00

J*SPACE SHUTTLES/*THERMAL CONTROL COATINGS/*THERMAL
INSULATIGN/*WIND TUNNEL TESTS/ AEROTHERMODYNAMICS/ HEAY TRANSFER/
SURFACE PROPERTIES/ THERMODYNAMIC PROPERYIES

ABA AUTHOR

ABS WIND TUNNEL TESTS WERE CONDUCTED TO DETERMINE THE AERODDYNAMIC
FEATING CREATED BY GAPS IN THE REUSABLE SURFACE INSULATICA (RSI)
THERMAL PROTECTIDN SYSTEM {(TPS) FOR THE SPACE SHUTTLE. THE EFFECTS OF
VARIOUS PARAMETERS OF THE RS1 ON CONVECTIVE HEATING CHARACTERISTICS .ARE
DESCRIBED. THE WIND TUNNEL TESTS PROVIDED A DATA BASE FOR ACCURATE
ASSESSMENT OF GAP HEAT ING. ANALYSIS AND CORRELATION OF THE DATA PROVIDE
METHODS FOR PREDICTING HEATING IN THE RS GAPS ON THE SPACE SHUTTLE.

T4N29288 *# ISSUE 18 PAGE 2219 CATEGORY 31 NASA-CR-~134345
MDC-E1003-VOL~-1 J4SC-09003-vol-1 NASS9-~13439 T4/01/29 230 PAGES
UNCLASSIFIED DOCUMENY

DATA CORRELATION AND ANALYSIS OF ARC TUNNEL AND WIND TUNNEL TESTS OF
RST JOINTS AND GAPS. VOLUME 1 TECHNICAL REPORT FINAL REPORT, 16
MAY 1973 - 31 JAN. 1974

A/CHRISTENSEN, H. Ee.i B/KIPPy He We

MCDONNELL—-DOUGLAS ASTRONAUTICS CO.. ST. LOUIS. MO. AVAIL.NTIS
HC $14.50

/*SPACE SHUTTLES/*THERMAL CUONTROL COATINGS/*THERMAL
INSULATION/*WIND TUNNEL TESTS/ AEROTHERMOUDYNAMICS/ DATA ACQUISITION/
HEAT TRANSFER/ SURFACE PROPERTIES/ THERMODYNAMIC PROPERTIES
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ABA AUTHOR

ABS HEAT TRANSFER DATA MEASURED IN GAPS TYPICAL OF THGSE UNDER
CONSIDERATION FOR JOINTS IN SPACE SHUTTLE REUSABLE SURFACE INSULATION
PROTECTION SYSTEMS HAVE BEEN ASSIMILATED, ANALYZED AND CORRELATED,., THE
DATA WERE OBTAINEC IN FOUR NASA FACILITIES. SEVERAL TYPES OF GAPS WERE
INVESTIGATED WITH EMPHASIS CN SIMPLE BUTT JOINTS. GAP WIDTHS RANGED
FROM 0.07 TO 0.7 CM AND DEPTHS RANCED FRCM 1 TO 6 CM. LAMINAR,
TRANSITIGNAL AND TURBULENT BOUNCARY LAYER FLOWS OVER THE GAP UPENING
WERE INVESTIGATED. THREE-DIMENSIGNAL HEATING VARIATIONS WERE OBSERVED
WITHIN GAPS IN THE ABSENCE OF EXTERNAL FLOW PRESSURE GRADIENTS. HEAT
TRANSFER CORRELATION EQUATIONS WERE OBTAINED FOR SEVERAL OF THE TESTS.
THERMAL PRUTECTION SYSTEM PERFORMAMCE WITH AND WITHCUT GAPS WAS
COMPARED FOR A REPRESENTATIVE SHUTTLE ENTRY TRAJECTQRY.

Ta4NZ22502%H ISSUE 13  PAGE 1605 CATEGORY 31 NASA-CR-132428
LMSC-D157398 NAS1-11153 72/06/26 66 PAGES UNCLASSIFIED DOCUMENT

STRUCTURAL EVALUATICON OF CANDIDBATE SPACE SHUTTLE THERMAL PROTECTION
SYSTEMS FINAL REPORTY

A/BURNS, A. B.

LOCKHEED MISSILES AND SPACE CO., SUNNYVALE, CALIF. AVAIL.NTIS
HC $6.50

/*COMPOS ITE MATERIALS/#SILICON CARBIDES/*SPACE SHUTTLES/*THERMAL
CONTROL COATINGS/*THERMAL PROTECTION/ ADHESIVE BONDING/ MATERIALS
"TESTS/ MECHANICAL PROPERTIES/ THERMODYNAMIC PROPERTIES

ABA AUTHOR

ABS THE CHARACTERISTICS AND DEVELOPMENT OF A LIGHTWEIGHT REUSABLE
THERMAL PROTECTION SYSTEM FOR THE SPACE SHUTTLE ARE DISCUSSED. THE TEST
ARTICLES CONSISTED OF METALLIC SUBSTRATES WITH UPPER SURFACES COVERED
WITH ALL-SILICA, REUSABLE, SURFACE INSULATION MATERIAL., THE MATERIAL IS
PROCESSED IN THE FORM OF TILES. THE EXTERNAL SURFACES OF THE TILES ARE
PROVIDED WITH A COATING SYSTEM WHICH CONSISTS OF A BOROSILICATE COATING
WITH A SILICON CARBIDE EMITTANCE AGENT AND IMPREGNATION WITH A
HYDROPHOBIC AGENT. THE FINISHED TILES ARE ATTACHED TO THE METAL

SUBSTRATE BY ADHESIVE BONDING. CHARTS AND GRAPHS OF THE PROPERTIES OF
THE MATERIAL ARE PROVIDED.

TaN102T71# ISSUE 1 PAGE 35 CATEGORY 21 72/00/00 20 PAGES
UNCLASSIFIED DOCUMENT
A STUDY OF ABLATOR PRODUCIBILITY AND REFURBISHMENT METHODS
A/KINGy W. E.s JR.
MARTIN MARIETTA CORP., DENVER, COLO.

IN NASA. GODDARD SPACE FLIGHT CENTER SPACE SIMULATION, 7TH P
585-604 {SEE NT74-10232 01-11)

/*ABLATIVE MATERIALS/*HEAT SHIELDING/#PRODUCTION ENGINEERING/%SPACE
SHUTTLE ORBITERS/ INSTALLING/ REPLACING/ SPACE ENVIRONMENT SIMULATION/
THERMAL CONTROL COATINGS

ABA AUTHOR

ABS FABRICATION, INSTALLATION, AND REMOVAL METHODS ARE STUDIED FOR
ABLATIVE THERMAL PROTECTICN SYSTEMS B8Y USING A LIFTING BODY SPACE
VEHICLE AIRFRAME A5 A FULL SIZE DEMONSTRATION TEST BED FCR PROTOTYPE
HARDWARE.
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T4NLE02T70* ISSUE 1 PAGE 35 CATEGORY 33 ~ NASL-1i592 73/00/00 15
PAGES UNCLASSTIFTED DOCUMENT

ABLAT IVE HEAT SHIELD BDESIGN FOR SPACE SHUTTLE ——- REUSABLE CERAMIC
THERMAL INSULATION SYSTEM

A/SEIFERTH, Ras W.

MARTIN MARIETTA CORP., DENVER, COLO.

IN NASA. GODDARD SPACE FLIGHT CENTER SPACE SIMULATICN, 77H p
567-581 (SEE N74-10232 01-11}

/¥ABLATIVE MATERIALS/*CERAMIC COATINGS/*HEAT SHIELDING/#SPACE
ENVIRONMENT SIMULATION/ COMPOSITE MATERIALS/ COST ESTIMATES/ SPALE
SHUTTLE ORBITERS/ THERMAL CONTROL COATINGS

ABA AUTHOR

ABS ABLATOR HEAT SHIELD CONFIGURATION OPTIMIZATION STUDIES WERE
CONDUCTED FOR THE ORBITER. ABLATOR AND RSI TRAJECTORIES FOR DESIGN
STUDIES WERE SHAPED TO TAKE ADVANTAGE OF THE LOW CONDUCTANCE OF CERAMIC
R$SI AND HIGH TEMPERATURE CAPABILITY OF ABLATORS. COMPARATIVE WEIGHTS
WERE ESTABLISHED FOR THE RSI SYSTEM AND FOR DIRECT BOND AND
MECHANICALLY ATTACHED ABLATOR SYSTEMS. ABLATOR SYSTEM COSTS HWERE
DETERMINED FOR FABRICATION, INSTALLATION AND REFURBEISHMENT. (OST
PENALTIES WERE ASSIGNED FOR PAYLDAD WEIGHT PENALTIES, IF ANY. THE
DIRECT BOND ABLATOR IS LOWEST IN WEIGHT AND COST. A MECHANICALLY
ATTACHED ABLATOR USING A MAGNESIUM SUBPANEL IS HIGHLY COMPETITIVE FOR
BOTH WEIGHT AND COSY.

T4N10Z265% ISSUE 1 PAGE 34 CATEGORY 17 T3/00/00 17 PAGES
UNCLASSIFIED DOCUMENT

RESPONSE OF CANDIDATE METALLIC SPACE SHUTTLE MATERIALS TO SIMULATE
REENTRY ENVIRONMENTS —~-— THERMAL CYCLING TESTS ON COATED NIOBIUM
ALLOYS

A/GRINBERG, i. M.3 B/BARTLEIT, €, S.3; C/LUCE, R. G.

BATTELLE COLUMBUS LABS., OHIO.

TN NASA. GUODDARD SPACE FLIGHT CENTER SPACE SIMULATION, 77H P
489-505 (SEE N74-10232 01-11}

/®NIUBIUM ALLOYS/*REENTRY EFFECTS/*THERMAL CYCLING TESTS/ SPACE
ENVIRONMENT SIMULATION/ SPACE SHUTTLES/ THERMAL CONTROL COATINGS

ABA AUTHOR

ABS COATED COLUMBIUM ALLOYS WERE EVALUATED IN AN EXPERIMENTAL
PROGRAM TO DETERMINE THEIR DEGRADATION AND REUSE CAPABILITY FOR THE
THERMAL PROTECTION SYSTEM OF THE SPACE SHUTTLE. INTENTIGNALLY DEFECTED
SPEC IMENS WERE THERMALLY CYCLED IN EITHER AN ARC HEATED WIND TUNNEL OR
STATIC FURNACE ENVIRONMENT. THE RELATIVE EFFECT OF THE ENVIRONMENTAL
EXPOSURES ON DEFECT GRUWTH, MECHANICAL PROPERTILS, AND SURFACE
EMITTANCE DEGRADATION WAS DETERMINED, TECHNIQUES USED 7O CHARACTERILZE
THE ARC HEATED WIND TUNNEL ENVIRONMENT AND TG DETERMINE THE THERMAL
RESPONSE OF THE SPECIMENS DURING THE EXPOSURES ARE DESCRIBED.

T3N334387% ISSUE 24 PAGE 2941 CATEGORY 18 73/09/00 57 PAGES
UNCLASSIFIED DOCUMENT

CHARACTERIZATION OF RST COATING

{THERMAL CYCLING EFFECTS ON PROPERTIES OF 3SILICA, MULLITE, AND
ALUMING~SILICATE INSULATICN COATINGS)

A/MILLER, A. D.: B/GARQFALINI, S. H.3 C/SMISER, L. We3 D/MUELLER,
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Je I

WASHINGTON UNIV., SEATTLE. {CERAMIC ENGINEERING DIV.)

IN NASA., AMES RES. CENTER SYMP., ON REUSABLE SURFACE INSULATION
FOR SPACE SHUTTLE, VOL. 2 P T793-850 (SEE NT73-33475 24-18)

/*ALUMINUM SILICATES/*MULLITES/*SILICATES/*THERMAL CONTROL
COATINGS/#THERMAL CYCL ING TESTS/ CERAMIC COATINGS/ COMPOSITE MATERIALS/
SPACE SHUTTLE CRBITERS/ THERMAL INSULATICN

ABA G.G. :

ABS X-RAY DIFFRACTION ANALYSES ON MULLITE, SILICA, AND CERAMIC
MULLITE FIBER COATYING MATERIALS TO INVESTIGATE THE EFFECTS OF THERMAL
CYCLINGy SHOW THAT CERAMIC MULLITE FIBER COATING POROSITY IS LITTLE
AFFECTED BY CYCLING TO 1250 C AND THAT MATERIAL PORES ARE MOSTLY
SMALLER THAN 15 NM. SOME MULLITE COATINGS EXPERIENCE A SLIGHT INCREASE
IN CRYSTOBALITE WITH SOMEWHAT INCREASED PORDSITY. SILICA COATINGS SHOW
A MARKED TENDENCY TO PRECIPITATE CRISTOBALITE WITH INCREASED POROSITY
AND DIMENSIONAL INSTABILITY.

T3N33469% ISSUE 24 PAGE 2939 CATEGURY 18 T3/09/700 34 PAGES
UNCLASSIFIED DOCUMENT

OPTIMIZATION OF REI-MULLITE PHYSICAL PROPERTIES

{HAFNIUM PIGMENTATION FOR MULLITE COMPOSITE THERMOPHYSICAL
GPTIMIZATION)

A/TANZILLE, Re As; B/MUSIKANT, S.; C/BOLINGER, P. N.3 D/BRAZEL,
J. Pa

GENERAL ELECTRIC CO., PHILADELPHIA, PA.

IN NASA, AMES RES. CENTER SYMP. ON REUSABLE SURFACE INSULATION

FOR SPACE SHUTTLE, VOL. 1 P 277-260 (SEE N73-33461 24-18}

/#COMPOSITE MATERIALS/*HAFNIUM/#MULLITES/*THERMAL INSULATION/ SPACE
SHUTTLE ORBITERS/ THERMAL CGNTROL COATINGS/ THERMOPHYSICAL PROPERTIES

ABA AUTHDOR

ABS MICROMECHANICAL AND THERMAL MODELING STUDIES PROVE THAT CERAMIC
FIBER MULLITE MATERIALS 15 THE ONLY SYSTEM CAPABLE OF SHUTTLE THERMAL
PROTECTICN TO 1644 K. HAFNIA PIGMENTATED MULLITE SURFACE COATINGS MEET
BOTH ORBITAL AND REENTRY THERMAL RADIATIVE REQUIREMENTS FOR REUSE
WITHOUT REFURBISHMENT. THERMAL AND MECHANICAL MODELS SHOW GROWTHS
POTENTIALS ASSOCTATED WITH THE MULLITE SYSTEM FOR A FACTGR OF 2
IMPROVEMENT IN MECHANICAL PRGPERTIES, AND A FACTOR OF 2 TO 3 REDUCTION
IN THERMAL CONDUCTIVITY.

TIN3346T7% ISSUE 24 PAGE 2935 CATEGORY 18 13709700 42 PAGES
UNCLASSIFIED DOCUMENT

SILICA REUSABLE SURFACE INSULATION IMPRCVEMENT RESEARCH

{STLICA FIBER MATERIALS FOR SURFACE INSULATION OF SPACE SHUTTLE
ORBITERS) '

A/GOLDSTEINs, He E.3 B/SMITHy M.3 C/LEISER, D. G.3; D/KATVALA, V.3
E/STEWART, D.

NAT IONAL AERONAUTICS AND SPACE ADMINISTRATION. AMES RESEARCH CENTER,
MOFFETT FIELDs CALIF.

IN ITS SYMP, ON REUSABLE SURFACE INSULATION FOR SPACE SHUTTLE, VOL.
1 P 155-196 (SEE N73—-33461 24-~18)

/*COMPOSITE MATERIALS/*GLASS FIBERS/*SILICA GLASS/*THERMAL
INSULATION/ MECHANICAL PROPERTIES/ PRODUCT ION ENGINEERING/ SPACE
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SHUTTLE CRBITERS/ THERMAL CONTROL COATINGS

ABA G.G.

ABS FIBER CHARACTERIZATION, FABRICATICN PROCESSES, PHYSICAL
PROPERTIESy AND THERMAL RESPCNSES ARE INVESTIGATED TO IMPROVE SILICA
REUSABLE SURFACE INSULATION TILES. CRITERIA FOR FIBER SELECTION ON THE
BASIS OF CHEMICAL COMPUOSITION, SHRINKAGE, AND DEVITRIFICATION HAVE BEEN
DEFINED AND A SIMPLE PROCESS FOR FABRICATING SILECA SURFACE INSULATION
MATERIALS HAS BEEN DEVELOPED THAT PRODUCES ONLY 5% SHRINKAGE AND NO
DEVITRIFICATION OF TILES AT 1533 K IN TEN HOURS. ANISOTROPIC TILE WITH
IMPROVED WEAK DIRECTION STRENGTH HAS BEEN FABRICATED USING CONVENTIONAL
YOLDING TECHNIQUES.

T3N33466% ISSUE 24 PAGE 2939 CATEGDRY 18 73/09/00 47 PAGES
UNCLASSIFIED DUCUMENT

MAR-Si, MARTIN SURFACE INSULATICN

(ALUMINA SILICATE BASED COMPOSITE MATERIALS FOR SPACE SHUTTLE HEAT
SHIELDING SYSTEHM)

A/PLANK,y P. P.; B/FELDMAN, A.3 C/MIILLER, W. C.3 OD/CREEDON, J.
Fo: E/TGTH! Jo M-’ JR.

MARTIN MARIETTA CORP.» DENVER, COLO.

IN NASA. AMES RES. CENTER SYMP., ON REUSABLE SURFACE INSULATION
FOR SPACE SHUTTLE, VOL. 1 P 1C7-153 (SEE N73-33461 24-18)

/#ALUMINUM SILICATES/*COMPODSITE MATERIALS/*QXIDES/*THERMAL
INSULATION/ HEAT SHIELDING/ PRODUCTION ENGINEERING/ SPACE SHUTTLE
ORBITERS/ THERMAL CONTROL COATINGS

ABA G.G.

ABS THE DEVELDPMENT OF AN ALUMINA/SILICAYTE BASED COMPOSITE MATERIAL
FOR SPACE SHUTTLE REUSABLE SURFACE INSULATION iS REPORTED. PHYSICAL
PROPERTY ODETERMINATIONS, ENVIROMNMENTAL TESTING, DESIGN ANALYSIS, AND
PROJECTED COSTS FOR A THERMAL PROTECTION SYSTEM ARE OUTLINED.

T3N19953 4 ISSUE 10 PACE 1224 CATEGURY 33 TASS-12-1-1095
ELDO-CTR-17/6/58 72707712 128 PAGES UNCLASSIFIED DOCUMENT

INVESTIGATION OF NON METALLIC THERMAL PROTECTION PANELS

(NON-METALLIC THERMAL PROTECTION PANELS FOR SPACE SHUTTLES) FINAL
REPORT

FIAT S.P.A., TURIN (ITALY). (AVIATION DiIV.) AVAILGNTIS HC
$8.50

/¥SPACE SHUTTLES/*THERMAL PROTECTION/ PANELS/ REFRACTORY MATERIALS/
RIGID STRUCTURES/ THERMAL CONTRCL COATINGS/ ZIRCONTUM OXIDES
: ABA ESRO

ABS THEORETICAL INVESTIGATIONS WERE CARRIED OUT TO DEFINE GUIDELINES
FOR THE SELECTICON OF SUITABLE THERMAL PROTECTION MATERIALS. A
MATHEMATICAL MODEL WAS ESTABLISFED IN GRDER TO CORRELATE KNOWN
THERMOPHYSICAL PROPERTIES OF MATERIALS WITH THERMAL PROTECTION WEIGHT
- FOR THE ASSIGNED MISSION. AS A RESULT, ZIRCONIUM OXIDE COMPONENTS IN
THE FORM OF MATS WERE SELECTED FOR EXPERIMENTAL RESEARCH. RIGID SAMPLES
WERE CONSTRUCTED WHICH SHOW PROMISING PROPERTIES AND A COATING
COMPATIBLE WITH THF SYSTEM WAS SELECTED.
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T3NL0 893 *H ISSUE 1 PAGE 108 CATEGORY 31 NASA-CR-128607
MDC—-G3678 NAS59--12180 72/C7/00 136 PAGES UNCLASSIFIED DOCUMENT

EVALUATION OF NONDESTRUCTIVE TESTING TECHNIQUES FOR THE SPACE
SHUTTLE NONMETALLIC THERMAL PROTECTION SYSTEM

{NONDESTRUCTEIVE ANALYSIS TECHNIQUES FOR DETECTION OF DEFECTS IN
RIGIDIZED SURFACE INSULATICN FOR SPACE SHUTTLE THERMAL PROTECTION)

A/TIEDE, D. A.

MCDONNELL-DOUGLAS ASTRONAUTICS (0., HUNTINGTON BEACH, CALIF,
AVAIL.NT IS HC $9.00

/*NONDESTRUCTIVE TESTS/*SPACE SHUTTLES/*THERMAL PROTECTION/ TENSILE
STRENGTH/ THERMAL CONTROL COATINGS/ ULTRASONIC TESTS/ X RAY ANALYSIS

ABA AUTHUR

ABS A PROGRAM WAS CONDUCTED TO EVALUATE NONDESTRUCTIVE ANALYSIS
TECHNIQUES FOR THE DETECTION OF DEFECTS IN RIGIDIZED SURFACE INSULATION
(A CANDIDATE MATERIAL FOR THE SPACE SHUTTLE THERMAL PROTECTICN SYSTEM).
UNCOATED, COATED, AND COATED ANC BONDED SAMPLES WITH INTERNAL DEFECTS
{VOIDS, CRACKS, DELAMINATIONS, DENSITY VARIATIONS, AND MOISTURE
CONTENT) s COATING DEFECTS {HOLES, CRACKSy THICKNESS VARIATIONS, AND
LOSS OF ADHESIGN), AND BCNDLINE DEFECTS {VOIDS AND UNBONDS) WERE
INSPECTED BY X—-RAY RADIGGRAPHY, ACOUSTIC, MICROWAVE, HIGH-FREQUENLY
ULTRASONIC, BETA BACKSCATTER, THERMAL, HOLOGRAPHIC, AND VISUAL
TECHNIQUES. THE DETECTABILITY OF EACH TYPE OF DEFECT WAS DETERMINED FOR
EACH TECHNIQUE (WHEN APPLICABLE}. A POSSIBLE RELATICNSHIP BETWEEN
MICROWAVE REFLECTION MEASUREMENTS (OR X-RAY-RAD{GGRAPHY DENSITY
MEASUREMENTS) AND THE TENSILE STRENGTH WAS ESTABLISHED. A POSSIBLE
APPROALH FOR IN-PROCESS INSPECTION USING A COMBINATION OF X-RAY
RADIOGRAPHYs ACOUSTICs MICROWAVE, AND HOLOGRAPHIC TECHNIQUES WAS
RECOMMENDED.

TZN30948%# I55UE 21 PAGE 2901 CATEGORY 33 NASA-CR-112119
NAS1-9793 T2/06700 325 PAGES UNCLASSIFIED DOCUMENY —--

EVALUATION OF COATED COLUMBIAN ALLOY HEATY SHIELDS FOR SPACE SHUTTLE
THERMAL PROTECTION SYSTEM APPLICATIGN. VOLUME 1 PHASE 1 -
ENVIRONMENTAL CRITERIA AND MATERIAL CHARACTERIZAYION, OCTOBER 1970 ~
MARCH 1972

{(ENVIRONMENTAL TESTS FOR EVALUATING SILICON COATED NIOBIUM ALLOYS
FOR SPACE SHUTTLE HEAT SHIELD APPLICATION)

A/BLACK,y W, E.

GENERAL DYNAMICS/CUNVAIR, SAN DIEGG, CALIF. (AEROSPACE DiV.}
AVAIL.NT IS HC $18.25

/¥HEAT SHIELDING/*NIOBIUM ALLOYS/%SILICON/*SPACE SHUTTLES/*THERMAL
CONTROL COATINGS/ SPACE ENVIROMNMENT SIMULATION/ SPACECRAFY SHIELDING/
THERMAL INSULATION

ABA G.G.

ABS THE STUDIES PRESENTED ARE DIRECTED TOWARD ESTABLISHING CRITERIA
FOR A NIOBIUM ALLOY THERMAL PROTECTION SYSTEM FOR THE SPACE SHUTTLE.
EVALUATION OF THREE NIOBIUM ALLCYS AND TWO SILICON COATINGS FOR HEAT
SHIELD CONFIGURATIONS CULMINATED IN THE SELECTION OF THWO
COATING/SUBSTRATE COMBINATIONS FOR ENVIRONMENTAL CRITERIA AND MATERIAL
CHARACTERIZATIOGN TESTS. SPECIMENS WERL EXPOSED TC B8COST AND REENTRY
TEMPERATURES, PRESSURE, AND LOADS SIMULATING A SPACE SHUTTLE ORBITER
FLIGHT PROFILE.
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12N21952*# ISSUE 12 PAGE 1682 CATEGORY 33 NASA-TM~-X-68044
E-6881 72/00/00 16 PAGES UNCLASSIFLED DOCUMENT
OPTICAL PROPERTIES OF THERMAL CCNTROL COATING CONTAMINATED BY
VMH/NZ204 5-POUND THRUSTER IN A VACUUM ENVIRONMENT WITH SOLAR SIMULATION
{MEASUREMENT OF SOLAR ABSCRPTION AND THERMAL EMITTANCE PROPERTIES OF
SELECTED THERMAL CONTROL COATINGS EXPOSED TO EXHAUST OF THRUSTER
ENGINE)
A/SOMMERS, R. D.; B/RAQUET, C. A.3 C/CASSIDY, J. F.
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. LEWIS RESEARCH
CENTER, CLEVELAND, OHiO. AVATIL.NTIS
PRESENTED AT 7TH THERMOPHYS. CONF.» SAN ANTONIQ, 10-12 APR.
1972; SPONSORED BY AIAA
/#AERDSPACE ENVIRONMENTS/*PROTECTIVE COATINGS/*#THERMAL CONTROL
COATINGS/*THERMAL EMISSICN/ ENVIRONMENTAL TESTS/ TEMPERATURE
MEASUREMENT/ THERMODYNAMIC PROPERTIES
ABA AUTHOR
ABS CAT-A-LAC BLACK, AND 513G THERMAL CCGNTROL COATINGS WERE EXPOSED
T0 THE EXHAUST OF A THRUSTER IN A SIMULATED SPACE ENVIRANMENT. VACUUM
WAS MAINTAINED AT LESS THAN 10 TO THE MINUS 5TH POWER TORR DURING
THRUSTER FIRING IN THE LIQUID HELIUM COOLED FACILITY. THE THRUSTER WAS
FIRED IN A SO0-MILLISECOND PULSE MODE AND THE ACCUMULATED FIRING TIME
WAS 224 SECONDS. SOLAR ABSORPTANCE (ALPHA SUB S3 AND THERMAL EMITTANCE
(SIGMA) OF THE COATINGS WERE MEASURED IN-SITU AT INTERVALS OF 300
PULSES. A CALORIMETRIL TECHNIQUE WAS USED TO MEASURE ALPHA SUB S AND
S5IGMA. THE TESTS. TECHNIQUE, AND TEST RESULTS ARE PRESENTED. THE
CAT-A-LAC BLACK COATINGS SHOWED NU CHANGE IN ALPHA SUB S OR SIGMA. THE
S13G SHOWED UP TO 25 PERCENT INCREASE IN ALPHA SUB S BUT NO CHANGE IN
SIGMA.

T2N1TE6T0*# ISSUE 8 PAGE 1092 CATEGORY 29 NAS5-10392 72/01/00
9 PAGES UNCLASSIFIED DOCUMENT

LOW~ENERGY PARTICLE KADIATION ENVIRONMENT AT SYNCHRONGUS ALTITUDE

{ANALYSIS OF LOW ENERCY PARTICLE RADIATION ENVIRCNMENT IN SPACE AND
EFFECTS ON THERMAL CONTROL SURFACES OF UNMANNED SATELLITES)

A/SHELLEY, Fo G.3 B/LENS, S. K.

LOCKHEED MISSILES AND SPACE (0., PALUO ALTO, CALIF. {RESEARCH LAB.)

AVAIL.NTIS HC $10.00/MF $0.95

IN NASA, WASHINGTON PRCC. OF THE NATL. SYMP. ON NAT. AND MANMADE

RADIATION IN SPACE P 530-538 {SEE N72-175601 08-22) SUPPORTED IN PART
BY THE LOCKHEED INDEPENDENT RES. PROGRAM

/*AERCSPACE ENVIRONMENTS/#*CHARGED PARTICLES/*ELECTRON DENSITY
{CONCENTRATION)/ ATS 5/ CONFERENCES/ THERMAL CONTROL COATINGS

ABA AUTHOR

ABS THE DEGRADATION OF THERMAL CONTROL COATINGS OF SATELLITES DUE TQ
THE EFFECTS OF LOW ENERGY CHARGED PARTICLES IN TYHE SPACE ENVIRCNMENT IS
DISCUSSED. DATA OBTAINED FROM ATS-5 SATELLIYE MEASUREMENT COF PROTON AND
ELECTRON FLUXES ARE PRESENTED. THE VARIATIUNS IN ELECTRON DENSITY,
PROTON DENSITY, AND MAGNETIC ACTIVITY ARE PRESENTED TO SHOW
CORRELAT IONS WHICH EXIST BETWEEN THESE SPACE FACTORS.
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TIN3BOO6B*# I5SUE 24 PAGE 3934 CATEGURY L7 NASA-TM-X-62092
11/10/15 32 PAGES UNCLASSIFIED DOCUMENT

ARC JET TESTS OF METALLIC TPS MATERIALS

(ARC JETS TESTS OF THORIA DISPERSED NICKEL BASE ALLOYS AND COBALT
BASE ALLOYS FOR SPACE SHUTTLE METALLIC THERMAL PROTECTION SYSTEM)

A/CENTOLANZI, F. J.3 B/PROBST, H. B.3 C/LOWELL, C. E.:
U/ZIMMERMAN, N. B.

NAT IONAL AERONAUTICS AND SPACE ADMINISTRATION. AMES RESEARCH CENTER,
MOFFETT FIELD, CALIF. AVAIL.NTIS

PREPARED JOINTLY WITH NASA. LEWIS RES. CENTER, CLEVELAND

PRESENTED AT THE SPACE SHUTTLE MATER. CONF.., HUNTSVILLE, ALA., 5-T7 OCY.
1971; SPCNSORED BY THE SOC. OF AERQOSPACE MATER. AND PROCESS ENGR.

/#*ARC HEAT ING/#COBALT ALLOYS/*%HIGH TEMPERATURE TESTS/*METAL
COATINGS/#NICKEL ALLOYS/*SPACE SHUTTLES/*THERMAL CONTROL COATINGS/
ELECTRON MICROSCOPES/ METALLGGRAPHY/ X RAY DIFFRACTION

TIN32280%# ISSUE 19 PAGE 3065 CATEGORY 9 NASA-CR-1786
NASW-1568 71/706/00 194 PAGES UNCLASSIFIED DOCUMENT

RADIATION EFFECTS DESIGN HANDBOOK. SECTION 2 ~ THERMAL-CCNTROL
COATINGS

{THERMAL CONTROL COATINGS — RADTATYION EFFECTS DESIGN HANDBOOKS!

A/BROADWAY, N. J.

BATTELLE MEMORIAL INST., COLUMBUS, 0OHIO. [RADIATION EFFECTS
INFORMAY ION CENTER.) AVAILW.NTIS AVAIL— NTIS

WASHINGTON NASA

F*EXTRATERRESTRIAL RADIATION/*HANDBOOKS/*RADIATION EFFECTS /*THERMAL

CONTROL COATINGS/ CHARGED PARTICLES/ NUCLEAR RADIATION/ ULTRAVIOLET
RADIATION
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PRINT 46/2/1-21 TERMINAL =58

76K12094 {MOD-00CINAS8-32136 984~-11~13

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHT
CENTER,s HUNTSVILLE, ALA.

GENERAL ELECTRIC CO.» PHILADELPHIA, PA.

EVALUATION OF ELASTOMERIC SILICCGNE MATERIALS FOR THERMAL PROTECTION
OF THE SPACE SHUTTLE SOLID ROCKET BOOSTERS AND CRYGGENIC CYLINDERS

UNCLASSIFIED AUGUST 5, 1976 / APRIL 4y 1977

™ AfSMITHy A. D. A/ATOL

PI B/HILTZ, A. Al

REPORTS EXPECTED

/*ABLATIVE MATERIALS/#CRYOGENICS/*ELASTOMERS/*EXTERNAL
TANKS/%#PREFORMS/#PROTELT IVE COATINGS/*SILICUNE RUBBER/*SPACE SHUTTLE
BOOSTERS/*SPRAYING/*STORAGE TANKS/#THERMAL CONTRQOL COATINGS/*THERMAL
PROTECTICN

T5K11475 {MOD~012)NASEB-26791

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. MARSHALL SPACE FLIGHT
CENTERs HUNTSVILLE, ALA.

IIT RESEARCH INST., CHICAGOD, ILL.

DEVELOPMENT OF SPACE-STABLE THERMAL CONTRCL COATINGS FOR LARGE SPACE
VEHICLES EVALUATION OF THERMAL-CONTROL PIGMENT SAMPLES

UNCLASSIFIED JANUARY 4, 1971 / DECEMBER 31, 1975

PI B/GILLIGAN, Js Ees B/HARACA, Y.

REPORTS EXPECTED

INCOMPLETE PROCESSING

JHCOATINGS/*PROTECTIVE COATINGS/#SPACE TRANSPORTATICN/*THERMAL
CONYROL COATINGS/*THERMAL PRGTECTICN/*ZINC OXEDES

15XT3112# AD-922801 GIDEP-347.65.00.00-CL~01 SPAR~R.555  T73/05/00
27 PAGES UNCLASSIFIED DOCUMENT GOVT. AGLY

CTs THERMAL CONTROL SURFACE PROPERTIES MEASUREMENT

A/BELLy Jo Fo

SPAR AEROSPACE PRODUCTS LTD., MALTCN (CNTARIO).

FESPACECRAFT SHIELDING/*THERMAL CCNTROL COATINGS/ ABSORPTIVITY/
EMISSIVITY/ GLASS FIBERS/ GOLD COATINGS/ INFRARED REFLECTIGN/ KAPTON
{TRADEMARK)/ SOLAR CELLS/ TEFLON [ TRADEMARK)

CT6A11724% ISSUE 2 PAGE 156 CATEGORY 18 NAS5-21100 75711/00 8
PAGES UNCLASSEFIED DOCUMENT

ATS—6 SPACECRAFT SURFACE TREATMENT FOR THE CONTRCL OF ELECTRICAL
. DISCHARGES

A/KEISER, Bs. E.

TEEE TRANSACLTIONS ON ELECTROMAGNETIC COMPATIBILITY, VOL. EM{-17,
NOV. 1975, P. 226-233.

/*ATS 6/%ELECTRIC DISCHARGES/*SPACECRAFT SHIELDING/*THERMAL CONTROL

COATINGS/ BODMS {[EQUIPMENT}/ SOLAR ARRAYS/ SPACECRAFT MODULES/ SURFACE
FINISHING

ABA B.d.
ABS THE ATS—-6 HAS BEEN SUBJECT TO POTENTFIAL CHARGES AS HIGH AS
11,000 VOLTS BASED ON ONBOARD MEASUREMENTS. THUS, SPECIAL MEASURES WERE
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REQUIRED TO PROTECT THE SPACECRAFT SURFACE AREAS, — PRIMARILY THE EARTH
VIEWING MODULE, THE REFLECTCR SUPPORT TRUSS, AND THE SOLAR ARRAY BOUM
THAT WERE SPECIALLY PROCESSED FGR THERMAL CONTRGL - FROM ELECTRICAL
DISCHARGES WHOSE ACCOMPANYING FIELDS COULD DESTRQY SENSITIVE RECEIVING
CIRCUIYS. THE PAPER DESCRIBES THERMAL BLANKET GRGUNOING CRITERIA AND
TECHNIQUES APPLIED TO PREVENT UNDESIRED DISCHARGE EFFECTS, AND
DISCUSSES THE DISTURBANCE RATE FROM STATIC DISCHARGE IN ORBIT.

T5A43990# ISSUE 22 PAGE 3224 CATEGDRY 18 74/00/00 8 PAGES
UNCLASSIFIED DUCUMENT

CRYDCONTAMINATION OF OPTICAL SOLAR REFLECTORS AND MIRRORS --—--
SATELLITE THERMAL CONTROL DEGRALCATION

A/LIUy Ca=Ke3 B/TIENs Co L. A/{LOCKHEED RESEARCH LABORATORIES,
PALO ALTO, CALIF.)3 B/(CALIFORNIA, UNIVERSITY, BERKELEY, CALIF.)

IN CRYOGENIC ENGINEERING CONFERENCE, ATLANTA, GA.r AUGUST 8-10,
1973, PROCEEDINGS. [A75-43976 22-31) NEW YORKs PLENUM PRESS, 1974, P.
4T54~481. RESEARCH SUPPORTED BY THE LOCKHEED MISSILES AND SPACE
INDEPENDENT RESEARCH AND CEVELGPMENT PROGRAM.

/*CRYODEPUOSITS/*MIRRARS/40PTICAL REFLECTION/*SOLAR
REFLECTORS/#S5PACECRAFT SHIELDING/*#THERMAL CONTROL CUOATINGS/ SATELLITE
LIFETIME/ SPACECRAFT CONTAMINATION/ SPECTRAL REFLECTANCE

ABA S.J.M.

ABS A PREVIOUS THEORETICAL STUDY ON TRANSMITTANCE ATTENUATION DUE TO
SOLID CRYODEPOSIT IN OPTICAL SYSTEMS, EMPLOYING THE ENERGY METHOD (A
METHGD BASED ON AN APPROXIMATICON NEGLECTING THE WAVE INTERFERENCE
EFFECT BUT CONSIDERING MULTIPLE INTERNAL REFLECTIUN OF THE INCIDENT
BEAM), IS EXTENDED 7O PREDICTING THE SPECTRAL REFLECTIVE
CHARACTERISYICS OF CRYODEPOSIT ON OPAQUE SUBSTRATES. AS AN EXAMPLE,
THE EFFECT OF CRYOCONTAMINATICN ON THE FLEXIBLE GPTICAL SOLAR REFLECTOR
{OSR) IS INVESTIGATED, AGAIN BY THE ENERGY METHOD. SOLAR ABSCRPTANCE
AND THERMAL EMITTANCE ARE DETERMINED FOR FEP TEFLON/AG AND_FEP/AL
SUBSTRATES WITH AND WITHOUT CO2 AND H20 CRYOCONTAMINATION.

T5A39222 # ISSUE 19 PAGE 2801 CATEGORY 34 74700/00 164 PAGES
IN GERMAN UNCLASSIFIED DOCUMERT

MIRROR SURFACE SYSTEMS FOR THE SOLUTION OF THERMAL PROBLEMS OF SPACE
TECHNGOLOGY ~-~ GERMAN BGCGK

A/LUORENZy W.

BRAUNSCHWEIG, TECHNISCHE UNIVERSITAET, FAKULTAEY FUER MASCHINENBAU
UND ELEKTROTECHNIKs DR .-ING. DISSERTATIONs 1974. 164 P. IN GERMAN.

/*¥HEAY SHIELDING/*MIRRORS/*SPACECRAFT RADIATORS/%*SPACECRAFT
SHIELDING/ #*SURFACE TEMPERATURE/*THERMAL CONTROL COATINGS/ BOUNDARY
" VALUE PROBLEMS/ DIFFERENTIAL EQUATICONS/ FOURIER SERTES/ HEAT TRANSFER/
, SOLAR CELLS/ SOLAR RADIATION/ SPACECRAFT DESIGN

ABA GL.R.

ABS AN INVESTIGATION HAS BEEN CONDUCTED CONCERNING THE ABILITY OF A
REFLECTING SURFACE SYSTEM TO SATISFY A NUMBER OF REQUIREMENYS RELATED
70 THE SUITABLE CONTROL OF SPACECRAFT TEMPERATURE DURING AN EXPOSURE
- TO SOLAR RADIATION. THE CONFIGURATIONS CONSIDERED {N THE INVESTIGATION
ARE SIMILAR 7O THE HELIOS CONFIGURATEON. A RELATED CBJECYIVE OF THE
- INVESTIGATION WAS THE DEVELOPMENT OF THE THEORETICAL FOUNDATIONS NEEDED
FOR A USE OF THE REFLECTING SURFACLE SYSTEM AS A CONSTRUCTIONAL ELEMENT
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IN THE DESIGN OF FUTURE SPACECRAFT.

15A32906# ISSUE 15 PAGE 21438 CATEGORY 27 ATAA PAPER 75-668
F33615-68—-C-1412 75/05/00 7 PAGES UNCLASSIFIED DOCUMENT

FABRIC COATINGS — A NEW TECHNIQUE FOR SPACECRAFT PASSIVE TEMPERATURE
CONTROL

A/EAGLESs A. E.3 B/BABJAKy S. Jo.3 C/WEAVER, J. H. A/{GENERAL
ELECTRIC CO., KING OF PRUSSIAy PA.); C/(USAFs MATERIALS LABORATORY,
WRIGHT-PATTERSON AFB, GHIO)

AMERICAN INSTITUTE OF AERONALTICS AND ASTRONAUTICS, THERMOPHYSICS
CONFERENCEs 10TH, DENVER, COLO., MAY 27-29, 1975, T P.

SEANTIREFLECTION COAT INGS/*FABRICS/*SILICON DIGXIDE/*SPACECRAFT
SHIELDING/*THERMAL CONTROL COATINGS/ OPTICAL PROPERTIES/ GUTGASSING/
RADIATION CAMAGE/ SPECTRAL REFLECTANCE/ TEMPERATURE CONTROL/ THERMAL
CYCLING TESTS

ABA (AUTHOR)

ABS FABRICS FOR PASSIVE TEMPERATURE CONTROL OF SPACECRAFT HAVE BEEN
DEVELOPED AND DEMONSTRATED WHICH HAVE RADIATIVE PROPERTIES SIMILAR TO
THOSE PREVIOUSLY AVAILABLE FROM BOTH WHITE AND GRAY THERMAL CONTROL
PAINTS, BUT PRUVIDE GREATER STABILITY IN THE ULTRAVIOLET AND
PARTICULATE RADIATION ENVIRONMENTS OF SPACE. THESE FABRICS, CONSTRUCTED
FROM SI02 YARN, PRODUCE LITTLE IF ANY OUTGASSING PRODUCTS, ARE
AF~TRANSPARENT, AND ARE FLEXIBLE ENOUGH TO USE GVER THERMAL BLANKETS.
THEY CAN BE MODIFIED WITH CONDUCTIVE YARNS OR FILAMENTS TO CONTROL
ELECTROSTATIC CHARGE BUILLDUP AT SYNCHRONQOUS ORBIT ALTITUDES. TYPICAL
CHANGE IN SOLAR ABSORPTANCE (DELTA ALPHA-5) FOR THESE MATERTIALS (5 LESS
THAN 0.01 TO 0.02 AFTER 1CCO0 TO 2000 UVSH WITH NO FURTHER CHANGE
OCCURRING FOR LONGER SUN EXPOSURE BASED ON DATA OBTAINED DURING A
SIMULATED SPACE ENVIRONMENT TEST. PRELIMINARY DATA FROM A FLIGHT
EXPERIMENT CONFIRM THIS PERFGRMANCE.

15A241954 ISS5UE 9 PAGE 1226 CATEGORY 14 74700700 12 PAGES
UNCLASSTF1ED DOCUMENT

METHODS FOR STMULAYING THE SPACE EFFECTS ON THERMAL CONTROL COATINGS

A/AKISHIN, A. 1.3 BfVERNCV, S. N.: C/GUZHOVA, S. K.3 D/SOLOVIEV,
Ge Go3 E/TARASOV, IU. 1.3 F/TITOV, V. I

IN EVALUATION OF THE EFFECT OF THE SPACE ENVIRONMENT ON MATERIALS;
INTERNATIONAL CONFERENCE, TOULOULSE, FRANCE, JUNE 17-21, 1974,
PROCEEDINGS. (A75-24160 09-18) PARIS, CENTRE NATIUONAL D®ETUDES
SPATIALESy 1974, P. 591-598; COMMENTS, P. 599-602.

/*0PTICAL EQUIPMENT/#*0OPTICAL PROPERTIES/*SOLAR RADIATION
SHIELDING/%*SPACE ENVIRONMENT SIMULATION/*SPACECRAFT SHIELDING/*THERMAL
CONTROL COATINGS/ CORPUSCULAR RACIATION/ CCSMIC RAYS/ EARTH
ENVIRONMENT/ ELECTROMAGNETIC RABIATEON/ MATERIALS SCIENCE/ SOLAR WIND/
TERRESTRIAL RADIATION/ VACUUM CHAMBERS

ABA V.P.

ABS A FACILITY IS DESCRIBED FOR STUDYING THE BEHAVICR OF THE OPTICAL
PARAMETERS OF THERMAL CCNTROL COATINGS UNDER THE EFFECT GF SPACE
RADIATIONS EXPERIENCED BY LOW-ORBITING SATELLITES, BY SPACECRAFT
PASSING THROUGH THE RADIATION BELTS, AND BY LUNAR AND INTERPL ANETARY
SPACECRAFT. IN ADDITION, THE FACILITY CAN BE USED TC STUDY THE
SUBL IMATION OF MATERIALS AND THE DEGRADATION OF THE TRANSMISSIVITY OF
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DPTICAL ELEMENTS BY FILMS FORMING ON THEIR SURFACE. THE TECHNIQUES USED
TO SIMULATE SOLAR ELECTROMAGNETIC RADIATICN, OXYGEN-— AND NITROGEN-ION
FLUXES, ATOMIC FLUXES (OF 5 EV KINETIC PARTICLE ENERGY), CORPUSCULAR
RADIAT IONS+ AND THE SOLAR WIND ARE DESCRIBED.

T5A24194%¢ ISSUE 9 PAGE 1366 CATEGORY 74 T4/00/00 23 PAGES
UNCLASSIFIED DOCUMENT

CURRENT TECHNOLOGY FOR DEVELCPMENT OF LOW SOLAR ABSORPTANCE /HIGH
EMITTANCE COATINGS -—— SPACECRAFT THERMAL CONTROL SURFACE MATERIALS

A/GILLIGANy Jd. E.3 B/HARADA, Y.3 C/7GATES, D W. B/(IIT RESEARCH
INSTITUTE, CHICAGO, iLL.)5 C/(NASA, MARSHALL SPACE FLIGHT CENTER,
HUNTSVILLE, ALAL)

IN EVALUATIGN OF THE EFFECT OF THE SPACE ENVIRONMENT ON MATERIALS;:
INTERNAT IONAL CONFERENCE, TOULOULSE, FRANCE, JUNE L7-21, 1974,
PROCEEDINGS. (A75-24160 09-18) PARI3, CENTRE NATIONAL D'ETUDES
SPATIALESy 1974y P. 567-589. NASA-SUPPORTED RESEARCH.

/*S50LAR REFLECTORS/*SPACECRAFT SHIELDING/+#THERMAL CONTROL
COATINGS/%ZINC CUATINGS/ ABSCRPTANCE/ OPTICAL PROPERTIES/ PAINTS/
PIGMENTS/ TITANIUM OXIDES

ABA (AUTHOR)

ABS A COMPREHENSIVE PROGRAM TO DEVELOP LOW SOLAR ABSORPTANCE/HIGH
EMITTANCE COATINGSs TO BE SUCCESSFUL,s MUST COUORDINATE BASIC MATERTIALS
PREPARAT ION, COAT INGS TECHNOLOGY, ENVIRONMENTAL SIMULATION, PRODUCTION,
AND FLIGHT-TEST EVALUATION. THE PRIME CRITERIA FOR 'WHITE?
THERMAL-CONTROL COATINGS ARE LOw SOLAR ABSORPTANCE AND, MOST
IMPORTANTLY., SOLAR-ABSORPTANCE STABILITY. MANY VARIABLES AFFECT THE
SOLAR ABSORPTANCE AND ITS STABILITY. THESE EFFECTS MUST BE DI SCERNED
AND EVALUATED. THE FACTORS INVOLVED, HOWEVER, ARE NOY ENTIRELY
INDEPENDENT; ACCORDINGLYs THE PRESENT PAPER EMPHASIZES THE MAJOR
VARIABLES, THE RELATIONSHIPS AMCNG THEM, AND HOW IMPORTANT THEY ARE 1IN
IMPROVING THE PROPERTIES AND PERFORMANCE 0OF THE COATINGS.

I5A2418T# ISSUE 9 PAGE 1226 CATEGORY 14 74/00/00 21 PAGES IN
FRENCH UNCLASSIFIED DOCUMENT

MONOCHROMATIC OR POLYCHROMATIC ULTRAVIOLET IRRADIATION OF VARIQUS
MATERIALS

A/PAILLOUS, A.5 B/BUISSON, J. P. B/(TOULQUSE, CENTRE D'ETUDES LT
DE RECHERCHES, TOULOUSE, FRANCE)

IN EVALUAYION OF THE EFFECT OF THE SPACE ENVIRONMENT ON MATERIALSS
INTERNATIONAL CONFERENCE, TOULOUSE, FRANCE, JUNE 17-21, 1974,
PROCEEDINGS. [A75-24160 09-18) PARIS, CENTRE NATIONAL D*'*ETUDES
SPATIALESy 1974y P. 467—486; COMMENTSs P, 487. 1IN FRENCH.

/*MATERIALS TESTS/*MONOCHROMATIC RADIATION/*RADIATION
EFFECTS/*SOLAR STMULATORS/*THERMAL CONTREOL COATINGS/*ULTRAVIOLET
RADIAY ION/ DESIGN ANALYSIS/ LOk PRESSURE/ LUMINQUS INTENSITY/ MERCURY
LAMPS/ REFLECTANCE/ SATELLITE TEMPERATURE/ SOLAR SPECTRA/ SPACE
ENVIRONMENT SIMULATION/ SPACECRAFT SHIELDING/ VACUUM TESTS

ABA V.P.,

ABS THE DESIGN AND PRINCIPLES OF OPERATION OF A VACUUM FACILITY ARE
CESCRIBED, IN WHICH 21 SAMPLES CF THERMAL CONTROL CUATINGS CAN BE
SUBJECTED SIMULTANEOQUSLY TGO HIGH-INTENSITY MONGCHROMATIC OR
POLYCHROMATIC UV RADIATICN FRCM HIGH— AND LOW-PRESSURE MERCURY SCURCES.
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THE FACILITY PERMITS IN 5ITU MEASUREMENTS OF TOTAL HEMISPHERIC
REFLECTANCE BY ILLUMINATING THE SAMPLE WITH A STABLE LUMINDUS FLUX
WHOSE SPECTRAL DISTRIBUTION APPROACHES THAT OF THE SOLAR SPECTRUM, AND
MEASURING THE LUMINOUS FLUX EMITTED FROM THE SAMPLE. THE RELATION
BETWEEN THE REFLECTED LUMINOUS FLUX AND THE INCIDENT FLUX YIELDS
DIRECTLY THE SOULAR TOTAL HEMISPHERIC REFLECTANCE.

154241854 ISSUE 9 PAGE 1252 CATEGORY 27 14/00/00 10 PAGES IN
FRENCH UNCLASSIFIED DOCUMENT

INSPECTION ASSEMBLY FOR DISCRIMINATING BETWEEN PAINT SAMPLES
SUBMITTED TO ULTRAVIOLET RADIATIGON

A/HENNINGER, L.3 B/MICHEL, A. B/{CENTRE NATIONAL D*ETUDES
SPATTALES, TOULOUSE. FRANCE)

IN EVALUATION OF THE EFFECT OF THE SPACE ENVIRCONMENT ON MATERIALS:
INTERNAT IONAL CONFERENCEs; TOULOLSEs FRANCE, JUNE 17-21, 1974,
PROCEEDINGS. [A75-24160 05-18) PARIS, CENTRE NATIONAL D*ETUDES
SPATIALES, 1974, P. 441-450., IN FRENCH.

/*HEAT MEASUREMENT /#RADIATICN CAMAGE/*SPACECRAFT SHIELDING/%*THERMAL
CONTROL COATINGS/*ULTRAVIOLET RADIATION/ AGING {MATERIALS)/ COATINGS/
MEASUR ING INSTRUMENTS/ PAINTS/ RADIATION ABSORPTION/ SOLAR STMULATION/
SOLAR SPECTRAS TEMPERATURE MEASUREMENT/ VACUUM CHAMBERS

ABA S.J.M.

ABS A HEAT-SENSING METHOD IS DESCRIBED WHICH ALLCWS ELIMINATING
PAINT SAMPLES THAT ARE AGING TOO RAPIDLY UNDER UV LIGHY, THE SETUP
PERMITS THE SIMULTANEOUS IRRADIATION OF 8 SAMPLES PLACED IN SEPARATE
VACUUM CHAMBERS, IN SUCH A WAY THAT CNE CHAMBER CAN B8E OPENED WITHOUT
DISTURBING THE OTHERS. A NUMBER OF QUANTITATIVE RESULTS ARE PRESENTED
WHICH DEMONSTRATE THE EFFECTIVENESS OF THE METHOD. A BRIEF REVIEW OF
PERTINENT THERMOOPTICAL PRINCIPLES IS ALSD PROVIDED.

T4A39 131 *4 ISSUE 19 PAGE 2773 CATEGORY 31 ASME PAPER T4-ENAS-32
T4/07/00 9 PAGES UNCLASSIFIED DOCUMENT

THERMAL DESIGN OF THE IMP-I AND H SPACECRAFT

A/ZHOFFMAN, R. H. A/7{NASA, GODDARD SPACE FLIGHY CENTER,
THERMOPHYSICS BRANCH, GREENBELT, HMD.) MEMBERS, $1.00; NONMEMBERS,

$3.00
j SAE, AIAA, ASME, ASMA, AND AIChE, INTERSOCIETY CONFERENCE ON
ENVIRONMENTAL SYSTEMS, SEATTLE, wASH., JULY 29-~AUG. 1, 1974, ASME 9 P.
/EEXPLORER SATELLITES/+#SPACECRAFT SHIELDING/*THERMAL CCNTROL
COATINGS /7*THERMAL INSULATION/ CCMPUTERIZED SIMULATIGN/ METAL COATINGS/
SILVER/ TEFLON {(TRADEMARK)/ TEMPERATURE CONTRCL

ABA [AUTHOR)

ABS A DESCRIPTION OF THE THERMAL SUBSYSTEM OF THE IMP-1 AND H
SPACECRAFT 1S PRESENTED. THESE TWO SPACECRAFT WERE OF A LARGER AND MORE
ADVANCED TYPE IN THE EXPLORER SERIES AND WERE SUCCESSFULLY LAUNCHED IN
MARCH 1971 AND SEPTEMBER 1972. THE THERMAL REQUIREMENTS, ANALYSIS, AND
DESIGN OF EACH SPACECRAFT ARE DESCRIBED INCLUDING SEVERAL SPECIFIC
DESIGNS FOR INDIVICUAL EXPERIMEATS. TECHNIQUES FOR OBTAINING VARYING
DEGREES OF THERMAL ISOLATICN AND CCONTACT ARE PRESENTED. THE THERMAL
CONTROL COATINGS INCLUDING THE SPACEFLIGHT PERFORMANCE OF SILVER-COATED
FEP TEFLON ARE DISCUSSED. PREDICTED PERFORMANCE IS COMPARED TO
MEASURED FLIGHT DATA., THE GOOD AGREEMENT BETWEEN THEM VERIFIES THE
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VALIDITY OF THE THERMAL MODEL AND THE SELECTION CF COATINGS.

T4A22653# ISSUE ¢ PAGE 1275 CATEGORY 29 73/09/00 32 PAGES
UNCLASSIFIED DOCUMENT

METHODOLOGY CONCERNING THE SIMULATION OF IONIZING RADIATIONS WITH
SPECIAL REFERENCE TO COATINGS WHEN IN GEOSTATIONARY ORBIT

A/BOURRIEAU, J.3 B/PAILLCUS, A.3 C/PHILIPPON, Jo—P.3 OD/GIACOMONI,
J.—~Ca3 E/ZIILIANI, A. C/{CNERE, CENTRE D'ETUDES ET DE RECHERCHES DE
TOULGUSE, TOULOUSE., FRANCE): E/{SOCIETE NAT[ONALE INDUSTRIELLE
AEROSPATIALE, CANNES, FRANCE)

ONERA AND INSTITUT DE RECHERCHE D'INFORMATIQUE ET D'AUTOMAT IQUE,
INTERNATIONAL SEMINAR ON SIMULATION AND SPACE, ECOLE NATIONALE
SUPERTEURE DE L'AERONAUTIQUE ET BE LYESPACE, TOULOUSE, FRANCE; SEPT.
10-14, 1973, PAPER. 32 P.

/HIONTZING RADIATION/*SPACE ENVIRCNMENT SIMULATION/*SPACECRAFT
SHIELDING/*STATIONARY ORBITS/*THERMAL CONTROL COATINGS/ ELECTRON
ENERGY/ PRGTON ENERGY/ RADIATION DOSAGE

ABA {AUTHOR)

ABS A DESCRIPTION IS5 GIVEN OF THE METHOD USED TO EVALUATE THE
BEHAVIOR OF THERMAL CONTROL COATINGS WHEN IN GEOSTATIONARY ORBIT. THE
MATHEMAT ICAL PRINCIPLES OF PARTICLE COMPUTATION ARE DESCRIBEDs AS WELL
AS THOSE USED WHEN CALCULATING THE DOSES OF ENERGY ABSORBED IN THE
MATERIALS. THE EFFECTS OF THE VARIOUS PROTON AND ELECTRON ENERGY BANDS
AMRE DISCUSSED. FROM THIS. PARTICLE ENERGIES AND FLUXES ARE DEBUCED TO
BE USED IN THE STMULATICN OF THE ENVIRONMENT IN SPACE.

TIA3T969# ISSUE 19 PAGE 2389 CATEGORY 3 ASHME PAPER 73-ENAS-T
T73/07/00 & PAGES UNCLASSIFIED DOCUMENT

THERMAL CONTROL MATERIALS AND TECHNOLOGY IN YHE 1970°*S.

{SPACECRAFT THERMAL CONTRCL COATINGS DEVELOPMENT, DISCUSSING ZINC
(RTHOTITANATE/SILICONE PRCOPERTIES AS SOLAR REFLECTOR)

A/GILLIGANs J. E.3 B/ZERLAUT, G. A. B/{IIT RESEARCH INSTITUTE,
CHICAGO, Ili.) MEMBERS, $1.003 NGNMEMBERS, $3.00

SAE, ASME, ATAA, ASMA, AND AICHE, INTERSOCIETY CONFERENCE ON
ENVIRONMENTAL SYSTEMS, SAN DIEGC, CALIF., JULY 16-19, 1973, ASME 4 P.

/*SILICONES/7%SPACECRAFT SHIELDING/*TEMPERATURE CONTROL/*THERMAL
CONTROL COATINGS/*TITANATES/*ZINC CGMPOUNDS/ ELECTROCONDUCTIVITY/
ENERGY CONVERSION/ PAINTS/ PIGMENTS/ PROTECTIVE COATINGS/ SUOLAR ENERGY
ABSORBERS/ SOLAR REFLECTORS/ TECHNULOGY TRANSFER

ABA [AUTHOR)

ABS RECENT ACTIVITIES IN THE RESEARCH AND DEVELOPMENT GF STABLE
SPACECRAFT THERMAL CONTROLS MATERIALS AND SYSTEMS ARE REVIEWED, AND’
PROJECTIONS ARE MADE FOR THE EXPECTED ACHIEVEMENTS IN THIS AND QTHER
FIELDS. IN ADDITION TO THE NEED TO SOtVE A SYNERGISTIC REACTION BETWEEN
ZINC ORTHOTITANATE AND CERTAIN SILOXANE VEHICLES, AN ADDITIONAL
REQUIREMENT — THAT SUCH SYSTEMS BE NONCONTAMINATING AND NONCONTAMINABLE
- HAS ADDED AN IMPORTANT, AND DIFFICULT DIMENSION YO THE DEVELUPMENT OF
THESE COATINGS/SURFACES. IN THE PAPER THE R & D QF AN ULTRASTABLE, LOW
- ALPHA SUB S/EPSTLON PAINT CONSISTING OF ZINC ORTHOTITANATE AND A
MODIFIED CCMMERCIAL SILICONE IS DESCRIBED. SOME OF THE APPLICATICONS AND
MATERIALS REQUIREMENTS FOR SCLAR ENERGY UTILIZATIGON ARE DISCUSSED. THE
SPECIAL REQUIREMENTS OF ELECTRUOCONDUCTIVE SURFACES FOR REPRODUCTION
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AND OTHER USES ARE ALSO BRIEFLY REVIEWED IN LIGHT GF APPLICABLE SPALE
THERMOPHYSICS TECHNOLDGY.

T3A13009 ISSUE 3 PAGE 329 CATEGGRY 18 72/700/00 12 PAGES
UNCLASSIFIED DGCUMENT

MATERIALS AND PROCESSES FOR THERMAL CONTROL SURFACES.

A/KORDSMEIERy No Hes» JR.3 B/PETERS, S. T A/{LOCKHEED MISSILES
AND SPACEs INC.» SUNNYVALE, CALIF.}3 B/(TEXTRONs INC., DALMO VICTOR,
BELMONT, CALIF.)

IN NON-METALLIC MATERIALS SELECTION, PROCESSING AND ENVIRONMENTAL
BEHAVIOR; PROCEEDINGS OF THE FOURTH NATIGNAL TECHNICAL CONFERENCE AND
EXHIBITION, PALD ALTO, CALIF., GCTOBER 17-19, 1972. (A73-13001 03-18)
AZUSAs CALIF., SOCIETY OF AEROSPACE MATERIAL AND PRUCESS ENGINEERS,
1972, P, 79-90.

/#*SPACECRAFT CUNSTRUCTICN MATERIALS/*SPACECRAFT SHIELDING/*THERMAL
CONTROL COATINGS/ HEAT SHIELDING/ MATERIALS SCIENCE/ GPTICAL
PROPERTIES/ OQUTGASSING/ PAINTS/ PROTECTIVE COATINGS/ SOLAR REFLECTORS/
SPACE MAINTENANCE/ SPACECRAFT ENVIRONMENTS/ TECHNOLOGY ASSESSMENT/
THERMAL RESISTANCE

ABA (AUTHOR) .

ABS SEVERAL SPACECRAFY THERMAL~-CONYROL MATCERIALS AND FINISHES ARE
DISCUSSED IN TERMS OF APPLICATICN PARAMETERS, PROCESSING DIFFICULTIES,
AND THERMO-UPTICAL PROPERTIES. REPAIR TECHNIQUES AND PROTECTIVE
MEASURES SUITABLE FOR RETENTION GF REQUISITE THERMO-OPTICAL PROPERTIES
ARE SUGGESTED. MATERIALS AND FINISHING SYSTEMS CONSIDERED INCLiUDE
PAINTS, TAPES AND FILMS, SECCOND-SURFACE MIRRORS, ANODIZED COATINGS,
PLATINGS s UNTREATED METALS, AND VAPCGR-DEPOSITED COATINGS.

T2A31806% ISSUE 15 PAGE 2260 CATEGORY 18 NAS8-5379 NASB-21074
JPL-951746 72/00/00 40 PAGES UNCLASSIFIED DOCUMENT

PECENT ADVANCES IN SPACECRAFT THERMAL-CCNTROL MATERIALS RESEARCH.

{SPACECRAFT THERMAL COGNTROL MATERIALS RESEARCH, DISCUSSING SURFACE
SELECTIOGN, COATINGS, SPACE SIMULATION AND ENVIRONMENTAL EFFECTYS)

A/ZERLAUT, Ge Aw; B/GILLIGAN, Je Eo3 C/GATES,y 0. W, B/7(TIT
RESEARCH INSTITUTE, CHICAGO, TLL.)}3 C/{NASA, MARSHALL SPACE FLIGHT
CENTER, HUNTSVILLE, ALA.)

IN INTERNATIONAL ASTRONAUTICAL CONGRESS, 20TH, MAR DEL PLATA,
ARGENT INAy UCTOBER 5-1Gy 1969, PROCEEDINGS. {A72-31801 15-31} CXFORD.,
PERGAMDN PRESSy LTD.$ WARSAW, PANSTWOWE WYDAWNICTWO NAUKOWE, 1972, P.

/#SPACE ENVIRONMENT SIMULATION/%SPACECRAFT SHIELDING/*SURFACE
PROPERTIES/*THERMAL CONTRCL COATINGS/ CUNFERENCES/ METAL COATINGS/
PAINTS/ PIGMENTS/ TECHNOLOGIES

ABA G.R.

ABS THE STATE-OF-THE-ART OF SPACECRAFT THERMAL-CCNTROL MATERIALS
TECHNDLOGY HAS BEEN SIGNIFICANTLY ADVANCED DURING THE PAST & YEARS.
SELECTIVE BLACK COATINGS ARE DISCUSSED TOGETHER WITH BLACK PAINTS.
CIELECTRIC FILMS ON METAL SURFACES, AND WHITE RADIATOR COATINGS.
CRITERIA FOR YHE SELECTION OF THERMAL-CONTROL SURFACES ARE CONSIDERED,
GIVING ATTENTION TO PRELAUNCH PROTECTIONe THE CAPABILITY OF BEING
MEASUREDy» REPRODUCIBILITY, SIMULATCR RESPONSE, AND ASPECTS OF A
NONINDIGENOUS SPACE ENVIRCNMENT. PROGRESS IN SPACE SIMULATIGN IS
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RELATED TO VACUUM TECHNOLOGY, ULTRAVIOLET SQURCES, SOLAR WIND
SIMULATICN, AND THE PRODUCTION OF PROTCNS. ADVANCES HAVE BEEN MADE 1IN
THE PROTECTION AGAINST SPACE ENVIRONMENTAL EFFECTS, AND IN THE
DEVELOPMENT DF THERMAL-CONTROL SURFACES AND PIGMENTS.

T2A26183%# ISSUE 11 PAGE 1746 CATEGORY 33 ATAA PAPER 72-445
72704/70G 11 PAGES UNCLASSIFIED DOCUMENT

DAMAGE OF THERMAL CONTROL COATING PROPERTIES BY ENERGETIC MERCURY
ICN BOMBARDMENT.

{SPACECRAFT THERMAL CONTROL COATING DAMAGE BY ENERGETIC HG ION
BOMBARDMENT, USING ABSORPTANCE MEASUREMENTS)

A/KELLEY, L. Ra.3 B/LUEDKE, E. E.3 C/HALL, D. F. C/{TRYW SYSTEMS
GROUP, REDONDO BEACH, CALIF.) MEMBERSs $1.50; NONMEMBERS, $2.00

AMERICAN INSTITUTE OF AERGNALTICS AND ASTRONAUTICS, ELECTRIC
PROPULSION CONFERENCE, 9TH, BETHESDA, MD., APR. 17-19, 1972, 11 P.
NASA-SUPPORTED RESEARCH.

/% I0ON [RRADIATION/*MERCURY {METAL)/*METAL IONS/*¥RADIATION
DAMAGE/#SPAGECRAFT SHIELOING/*THERMAL CONTROL COATINGS/ ABSORPTANCE/
CONFERENCES/ PARTICLE ENERGY/ SPECTRUM ANALYSIS

ABA {AUTHOR)

ABS THE THERMOPHYSICAL PROPERTIES (ABSORPTANCE AND EMITTANCE) OF
FIVE COMMONLY USED SPACECRAFT THERMAL CONTROL COATINGS HAVE BEEN
MEASURED IN SITU AFTER EXPDSURE TO 1.5 AND 3 KEV MERCURY IDNS. SAMPLE
TEMPERATURE WAS VARIED FRCM 20 TC 150 C. THE RESULYS SHUWED NEGLIGIBLE
CHANGE IN EMITTANCE BUT SIGNIFICANT DEGRADATIGN OF THE SOLAR
ABSORPTANCE AT FLUENCES OF 10 TO THE 17TH PDWER IONS/SG CM. PLOTS OF
ABSORPTANCE AS A FUNCTION OF ION FLUENCE ARE PRESENTED, ALONG WITH PRE-
AND POST-EXPOSURE EX SITU SPECTRAL ABSORPTANCE MEASUREMENTS. THE WIDELY
USED Z93 WHITE PAINT EXHIBITED QUANTITATIVE DEGRADATIOK FRCM MERCURY
IONS SIMILAR TO THAT REPORTED BY OTHER EXPERIMENTERS FOR HYDROGEN AND
HEL fUM IONS.

TTINT1051 67/00/00 13 PAGES UNCLASSIFIED DOCUMENT

IRIDIUM CUATINGS COATINGS FOR THE PROTECTIGN OF GRAPHITE RE-ENTRY
STRUCTURES

A/WRIGHT, T. R.; B/WEYAND, J. Deas3 C/RIZER, D. E.3 D/SIMMONS, W,
Ce

BATTELLE COLUMBUS LABS., OHIO.3 AIR FORCE MATERIALS LAS.,
WRIGHT-PATTERSON AFBs OHIG. AVAILWNTIES

IN CANAVERAL COUNCIL OF TECH. SOCS. PROC. OF THE 4TH SPACE CONGR.,
PT. 2 13 P (SEE N77-71035 03-68) PREPARED IN COOPERATION WITH THE AIR
FORCE MATERIALS LAB,s WRIGHT-PATTERSON AFB, QOHID

FEGRAPHITE/*IRIDIUM/*REENTRY SHIELDING/ SPACECRAFT SHIELDING/
THERMAL CONTROL COATINGS

TENTT063 % NASA-CR-133195 IITRI-C6233-28 NAS8-26791 T3/06/12 27
PAGES UNCLASSIFIED DOCUMENT

DEVELOPMENT OF SPACE STABLE THERMAL CONTROL CDATINGS FOR USE ON
LARGE SPACE VEHICLES TRIANNUAL REPORTy 1 JAN. -~ 30 APR. 1973

A/GILLIGAN, J. E.3 B/HARAGA, Y.

IIT RESEARCH INST., CHICAGO, ILL. { TECHNOLOGY CENTER.)
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AVAILJNT IS

/*SPACECRAFT SHIELDING/*THERMAL CONTROL COATINGS/ HEAT SHIELDING/
PIGMENTS

7T6N31032 ISSUE 21 PAGE 2799 CATEGORY 756 76/00/00 381 PAGES
UNCLASSIFIED DOCUMENT

EMITTANCE OF THIN METALLIC FILMS AT CRYOGENIC TEMPERATURES ~—-
THERMAL RADIATION PROPERTIES OF THERMAL CONTROL COAYINGS OF SPACECRAFT
SHIELDING PH.Ds THESIS

A/FORSBERGy L. He

COLUMBIA UNTV., NEW YORK. AVAIL UNIVe MICROFILMS ORDER NO.
16-18466

/#CRYOGENICS/*EMITTANCE/*METAL FILMS/*SPACECRAFT SHIELDING/*THERMAL
CONTROL COATINGS/*THERMAL RACIATION/*THIN FILMS/ ABSORPTANCE/ ALUMINUM/
DIFFERENTIAL EQUATIONS/ INSULATED STRUCTURES/ NUMERICAL ANALYSIS/
REFLECTANCE

ABA DISSERT. ABSTR.

ABS TFE THERMAL RADIATION PROPERTIES (l.E., EMITTANCE OF
ABSORPTANCE, REFLECTANCE, AND TRANSMITTANCE) OF THIN METALLIC FILMS AND
METAL-COATED DIELECTRIC FILMS AT CRYOGENIC TEMPERATURES WAS
INVESTIGATED. KNOWLEDGE OF SUCH PROPERTIES IS OF MAJOR IMPORTANCE DUE
TO USE OF THESE FILMS IN A VARIEYY OF APPLICATIONS, INCLUDING
MULTILAYER INSULATIGNS AND SPACECRAFT THERMAL CONTROL SURFACES. BOTH
THEORETICAL AND EXPERIMENTAL DETERMINATICNS OF THE THERMAL RADIATION
PROPERTIES OF THESE FILMS ARE CCNSIDERED. IN THE THEORETICAL PORTION OF
THE WORK, THE PROPERTIES GF A SINGLE METALLIC FItM WERE OBTAINED
THROUGH THE NUMERICAL SOLUTICN OF THE GOVERNING INTEGRODIFFERENTIAL
EQUATIUN FUR THE ANGMALOUS SKIN EFFECT THEGRY WITH SIZE EFFECTS
INCLUDED, THE EXPERIMENTAL PCRTICN OF THE WORK DEALT WITH THE DESIGN
AND CONSTRUCTION OF AN EXPERIMENTAL APPARATUS USED TO DETERMINE THE
RADIATION EMITTED BY AN ALUMINUM FILM FRCM CCOMMERCIALLY-AVAILABLE
MULTILAYER INSULATION. THE RESULTS OF THE EXPERIMENTAL INVESTIGATION
ARE PRESENTED AND COMPARED WITH THE RESULTS O3TAINED BY OQOTHER
RESEARCHERS.

T5N26139%# ISSUE 17 PAGE 2093 CATEGORY 27 NASA-CR-143879
IITRI-C6233~-52 NAS8-2679] T5/€6/00 34 PAGES UNCLASSIFIED
DOCUMENTY

DEVELOPMENTY OF SPACE STABLE THERMAL CCNTRCL COATINGS FOR USE ON
LARGE SPACE VEHICLES TRIANNUAL REPORTs I JAN. - 30 APR. 1975

A/HARADA, Y.3 B/GILLIGAN, J. E.

IIT RESEARCH INST., CHICAGO, ILL. { TECHNGLOGY CENTER.)
AVATL.NTIS HC $3.75

/¥HEAT SHIELDING/#SPACECRAFT SHIELDING/*THERMAL CONTROL COATINGS/
ENVIRONMENT EFFELCTS/ OXALATES/ PIGMENTS/ SOLAR REFLECTORS/ TITANIUM
COMPOUNDS/ ZINC COMPOUNDS

ABA AUTHOR

ABS PIGMENT MANUFACTURING DEVELOPMENT, BINDER DEVELUPMENT,
ENVIRONMENTAL EFFECTS EVALUATIGNS, AND GENERAL CGATINGS INVESTIGATIONS
ARE OISCUSSED. THE RELATIVE EMPHASIS OUN EACH OF THESE TASKS VARIED
ACCORDING TO THE UPGENCY OF THE PROBLEMS ELUCIDATED AND THE
AVAILABILITY OF TIME AND FUNDS. EMPHASIS IS PLACED ON THE DEVELOPMENT
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OF A MIXED OXALATE PRECURSOR ZINC CRTHOTITANATE PIGMENT MANUFACTURING
METHOD AND RELATED STUDIES AND LN COMPLEMENTARY ENVIRONMENTAL TESTING
AND EVALUATION ACTIVITIES.

I5N20a52%# ISSUE 12 PAGE 1356 CATEGORY 18 NASA-CR-120723
IITRI-C6233-40 NAS8~-26791 74/08/00 38 PAGES UNCLASSIFIED
DUOCUMENT

DEVELOPMENT OUF SPACE STABLE THERMAL CCNTRCL COATINGS FGR USE ON
LARGE SPACE VEHICLES ---~ EFFECTS OF ULTRAVIOLET RADIATIODN TRIANNUAL
REPORT, 1 JAN. — 31 APR. 1974

A/GILLIGAN, J. Ee«3 B/HARADA, Y.

IIT RESEARCH INSY., CHICAGC, ItL. AVAIL.NTIS

HC $3.75 .

/#PROTECTIVE COATINGS/*SPACECRAFT SHIELDING/*THERMAL CONTROL
COATINGS/*ULTRAVIOLET RADIATION/ PERFORMANCE TESTS/ PIGMENTS/
REFLECTANCE/ STABILITY TESTS/ TEMPERATURE EFFECTS/ ZINC COATINGS

ABA AUTHOR

ABS THE DEVELOPMENT OF A LARGE SCALE MANUFACTURING METHOD FOR THE
PRODUCTICN OF A STABLE ZINC ORTHOTITANATE PICMENT IS DISCUSSED. MAJOR
EMPHASIS WAS PLACED ON THE EVALULATION OF THE RADIATION STABILITY OF
TEKTRONIX, INC. PIGMENTS AND OF THE CONDITIONS {TIME AND TEMPERATURE])
LEADING TO HIGH REFLECTION ANL FIGH OPTICAL STABILITY. PAINTS WERE
FORMULATED IN OI~650 AND IN GI-€650G VEHICLES FROM PIGMENTS WHICH WERE
PREPARED AT VAFIOUS TEMPERATURES, SOME UF WHICH WERE CHEMICALLY TREATED
TO REMOVE ZNU. ULTRAVIOLET IRRACGIATION TESTS OF THESE PAINTS WERE
PERFORMED,y AND OBSERVATIONS MADE REGARDING UPTIMUM PIGMENT PREPARATION
PARAMETERS.

15N20451 +# ISSUE 12 PAGE 1356 CATEGURY 18 NASA-CR-120722
IITRI-C6233-44 NAS8-26791 T4/10/00 112 PAGES UNCLASSIFIED
DOCUMENT

DEVELOPMENT OF SPACE STABLE THERMAL CONTROL COATINGS FOR USE ON
LARGE SPACE VEHICLES —--— EFFECTS OF ULTRAVIGLET RADIATION TRIANNUAL
REPORT, 1 MAY - 31 AUG. 1974

A/GILLIGAN, J. E.3 B/HARADA, Y.

IIT RESEARCH INST., CHICAGO, ILL. { TECHNOLOGY CENTER.)
AVATLLNTIS HC $5.25

F*PROTECTIVE COATINGS/#SPACECRAFT SHIELDING/*THERMAL CONTROL
COATINGS/*¥ULTRAVIOLET RADIATICN/ OXALATES/ PERFORMANCE TESTS/ PIGMENTS/
REFLECTANCE/ STABILITY TESTS/ ZINC COATINGS

ABA AUTHIR

ABS THE DEVELOPMENT OF A LARGE SCALE MANUFACTURING METHOD FOR THE
PRODUCTICN OF A STABLE ZINC ORTHOTITANATE PIGMENT 15 DISCUSSED. MAJOR
EMPHASIS WAS PLACED ON THE EVALUATICGN OF ULTRAVIOLET RADIATION
STABILITY TESTS OF PIGMENTS DERIVED FROM COPRECIPITATED AND
INDIVIDUALLY PRECIPITATED OXALATES. EMPHASIS WAS ALSO PLACED ON AN
INVESTIGATION OF THE CONDITIONS (TIME AND TEMPERATURE) LEADING 70 HIGH
REFLECTANCE AND HIGH OPTICAL STABILITY. PAINTS WERE FORMULATED IN
OI-650 AND IN DI-650G VEHICLES FROM PIGMENTS WHICH WERE PREPARED AT
VARTIOUS TEMPERATURES. ANALYSES OF ULTRAVIOLET IRRADIATION TEST DATA
WERE CONDUCTED REGARDING OPTIMUM PIGMENT PREPARATION PARAMETERS AND
TREATMENT CONDITIONS.
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T3IN18 144 *# ISSUE 9 PAGE 998 CATEGORY 6 NASA-CR-124067
NAS8-21317 72/05/00 188 PAGES UNCLASSIFIED DOCUMENT

PREPARATION DF PIGMENTS FOR SPACE-STABLE THERMAL CONTROL COATINGS

(PIGMENTS FOR SPACE-STABLE THERMAL CONTROL COATINGS T0Q SHIELD
SPACECRAFY FROM SOLAR RADBIATION) FINAL REPORT, 1 JUN. 1968 — 31 MAR.
1972

A/CAMPBELL,y W. B.3 B8/5MITH, R. G.

OHIU STATE UNiV. RESEARCH FOUNDATION, COLUMBUS.

AVAIL.NTIS HC $11.50

f#PIGMENTS/#SOLAR RADIATION SHIELDING/ #*SPACECRAFTY
SHIELDING/*STABILITY/#*THERMAL CCNYROL COATINGS/*VAPCR PHASES/ ALUMINUM
OXIDES/ CALCIUM TUNGSTATES/ NUCLEATION/ REACTION KINETICS/ ZINC
COMPOUNDS

ABA AUTHOR

ABS THE IDENTIFICATION AND CONTROL OF VAPOR PHASE REACTION KINETICS
T0O PRODUCE PIGMENTS BY HOMOGENECUS NUCLEATION WERE ACHIEVED. A VAPOUR
PHASE APPARATUS WAS DESIGNED, FABRICATED, AND CALIBRATED THROUGH 1800
C. VAPGR PHASE REACTIONS WERE ANALYZED, CALCULATIONS MADE, AND POWDERS
UF ALUMINA, RUTILE, ZINC ORTHOTITANATE {IN A MIXED PHASE), CALCIUM
TUNGSTATE, AND LANTHANA WERE PRODUCED BY HOMOGENEOQUS NUCLEATION.
ELECTRON MICROSCOPY SHOWS UNIFURM PARTICLE MORPHOLOGY AND SIZE. AND
SUPPORTS ANTICIPATED ADVANTAGES DF VAPOR-PHASE HOMOGENEQUS NUCLEATION:
NAMELY, PURITY, FREEDOM FROM DEFECTS, AND UNEFCORM PARTICLE SIZING
WITHOUT GRINDING.

T2N1BS76%# ISSUE 9 PAGE 1222 CATEGORY 18 NASA-CR-123531
HTRI-U6002-97 NASB-5379 IITRI PROJ. U002 71/10/08 377 PAGES
UNCLASSTFIED DOCUMENT

INVESTIGATION OF ENVIRONMENTAL EFFECTS ON COATINGS FOR THERMAL
CONTROL OF LARGE SPACE VERICLES

(EVALUATION OF WHITE PIGMENTED COATINGS FOR THERMAL CCONTROL CF
SPACECRAFT} FINAL REPORT, 20 MAY 1963 — 8 OCT. 1971}

A/ZERLAUNT, G. Awa3 B/GILLIGAN,s Je. Eo3 C/ASHFORD, N. A.

IIT RESEARCH INST.. CHICAGO, ILL. AVAILWNTIS

/#SPACECRAFT SHIELDING/*SPRAYED COATINGS/*THERMAL CONTROL COAVINGS/
ORGANIC SILICON COMPOUNDS/ PAINTS/ PIGMENTS/ RADIAYION PROTECTION/
TITANATES/ ZINC COMPOUNDS

ABA AUTHOR

ABS THE OBJECTIVE OF SIGNIFICANTLY ADVANCING THE STATE-OF-THE-ART OF
WHITE, SPACECRAFT-RADIATOR COATINGS HAS BEEN REALIZED IN A
COMPREHENSIVE GUAL-QORIENTED, PIGMENTED-COATINGS RESEARCH PROGRAM.
CONSIDERED WERE INORGANIC PIGMENTS AND COATINGS, SILICONE POLYMERS AND
COATINGS, THE DESIGN AND CONSTRUCTION OF A COMBINED
ULTRAVIOLET-PLUS—-PROTON JTRRACTATION FACILITY, THE DEVELOPMENT OF ZINC
ORTHOTITANATE PIGMENT AND COATINGS. AND THE EFFECTS ON SEVERAL LOW
ALPHA SUB S/EPSILON PAINTS OF CCMBINED ULTRAVIOLET AND PROTOGN
IRRADIAT ION.
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MN26TT72% ISSUE 14 PAGF 2281 CATEGORY 18 NASA-CASE-XMF-0T7T70~2
US-PATENT=3,576,0656 US—PATENT-APPL-SN-711903 US-PATENT-CLASS-106-296
TL704/27 4 PAGES UNCLASSIFIED DOCUMENT

STABILIZED ZINC OXIDE COATING CGMPOSITICNS PATENT

(BINDER STABILIZED ZINC OXIDE PIGMENTED COATING FOR SPACECRAFT
THERMAL CONTROL)

A/CARROLL, We. Fo; B/GATES, D. We3 C/ZERLAUT, G. A. {ACINVENTOR
/TO NASA/ ABINVENTOR /TO NASA/ AAINVENTOR /70 NASA/)

11T RESEARCH INST., CHICAGOs FILL. AVAIL.NTIS

AVAIL~ JS PATENT OFFICE )

CL. 106-296, INT. CL. CG9C1/04 CONTINUATION-IN-PART OF US PATENT

APPL. SN-644%49, FILED 2 JUN. 19567

/*PIGMENTS/*SPACECRAFT SKHIELCING/*THERMAL CONTROL CUATINGS/*IINC
OXIDES/ BINDERS (MATERIALS)/ PATENYS/ PROTECTIVE COATINGS/ ZINC
COATINGS

TIN16500%# ISSUE 6 PAGE 881 CATEGORY 18 NASA-TM-X~2155 E-5859
704-00 71/02/00 34 PAGES UNCLASSIFIED DOCUMENTY
APPLICATION OF SERT 2 THERMAL CCNTYROL CDATINGS
{TECHNIGUES FOR APPLYING THERMAL CONTROL COATINGS TO SERT 2
SPACECRAFT)
A/STEVENS. Na. Ju
NATIONAL AERONAUTICS AND SPACE ACDMINISTRATIOM. LEWIS RESEARCH
CENTER, CLEVELAND., OHIU.
WASHINGTON
/*#3ERT 2 SPACECRAFT/*S5PACECRAFT STRUCTURES/*THERMAL CONTROL
COATINGS/ METAL SURFACES/ PROTECTIVE COATINGS/ SPACECRAFT SHIELDING
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Final rept. 18 Aug 64-31 Sep 65
Childres, H. E.

0263501 Fid: 21H d7715

31 Sep 65 145p

Rept No: 0162-06TOR-9-Voi-2-Pt-1

Contract: AF 04(694)-308
Task: 41-011 , 41-014
Monitor: 18
See ailso
202,
Distribution 1ymitation now removed.

volume 2, part 2, AD-479 205 and volume 1, AD—479

Abstract: Contents: Study of TVC System HRressuryzation
Methods: Nozzlie-Motor Configuration Optimization; Motor
Development, Layout, and Analysis; Bladder Improvement Study}
LITVC Man:fold and Joynt Design Study; lnvestigation of Exat
Cone Matersal Behavior; Igniter Initiator Materials—and-pPerfo-
rmance Evaluation; Characterization of Pypotechnic Igmition
Properties; Evaluation of Alternative Insulation Materials:
Roll-Controt Valve Transducer Testing.

Descriptors: (*Second-stage
vector control systems,

motors, *Rocket nozzles),
Performance(Engineering).,

Thrust
Reliabiiity,

Weight, Costs, Nozzle gas flow, Nozzle 1nserts, Nozzle throats
' Nozzle closures, Graphite, Guided missile components,
Thermal ;nsulation, Surface to surface missiles, Secondary
injection, Soltd propellant rocket engines, Design
Identifiers: Minuteman, NTISDODXD g

AD=479 227/15T NTIS Prices: PC$6.00/MF$3.00

System Support Studies under Production Support Program,
Yolume 2 Part 2

Aerojet-General Corp Sacramento Calif (007 200)

Final rept. 18 Aug 64-31 Sep 65
Childres, Harold E.

p2635B84 Fld: 21H, 16D d7715
15 Feb 66 185p

Rept Not: 0162-06TDR-9-Voli-2-Pt-2
Contract: AF 04(694)-308

Task: 41-011 , 41-014
Monitor: 18

See also Volume 1,
AD=-370 624.
Distrmibution 1imitation now removed.

AD-479 202 and Volume 2 Supplement 1,
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Abstract: Studies wepre made 1n support of production programs
for Wing VI Minuteman second-stage motors. Sumrarres follow
far the nine areas of program effort discussed. (1} Studies
were made of various 1njectant-type TVC systems that cculd be

considered feasible for application with the current secono
stage and other solid-propellant motors., (2) Toward deriving
range ncrease, investigations were made to increase motor
propellant loading and to reduce the weight to nert
components. {3) Studres were made of the physical ana
mechanical properties of LITVC bladder materials) includec
were Viton A-HV with Dacron, with Nomex HT 2-41, and wirth
Dacron and a nylon barrier. (4} Program studies were directea

toward development of leak-proof LITVC joints and replacement
of joints through welding. (5) Laboratory performance tests
were made of ex1t cone matepials {graph te- ana
s1li1ca-phenolic tapes) and to determine the behavior of these
materi1als and 1i1nterface bonds when considering effect of
materi1al and processing variables. (6} A serres of iomiter
assemblies were tested to determine the adequacy of an igniter,

initrator having an unbonded, sol:d polyurethane-foam spacen
in place of the bonded, perfarated spacer. (7) Icmition
properties were characterized for advanced propellants anc

blends and pelleted pyrotechnics.
new elastomeric compounds inciuding ethylene prcpylene
terpolymers and butyl acrylics. (9) An intensive study was
conducted to resolve discrepancies between i1nspection data for
roli-control valves and positiron-transducers. (Authon)

(8) Evaluations were rmade of

{(*Second-stage  motors, #*Surface to
performance{Engineeringl, Secondary
Thrust vector contreol systems, Injection.
rocket engines, Glass textiles, Dacron, YTape wouna
construction, Loacing, Weight, Thermal i1nsulation., Corposite
materials, Roli, Solid rccket propellants, Rocket igniters.
Elastomers, Stresses, Thermal analyssis, O rings. Test methods.
Optimization, Ignition, Rocket engine cases. Joints., Rocket
nozzles

Descriptors:
misstiles),

surface
tnjection.
Solid progetlant

Identifiers: Litve(tiquid injection thrust vector controll).

Minuteman, Nomex, Submeprged nozzles, Viton fluoroelastomens.
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System Support Studies under Production Support Program

Aerojet-General Corp Sacramento Calif {007 200)
Final rept. 18 Aug 64-31 Sep 65

Childres , Harold E,, Mastroiira, Edmund J.
D2635B3 Fld: 21H, 13H d7715

15 Feb 65 294p

Rept No: 0162-06TDR-9-Vol~1

Contract® AF 04(694)-308

Task: 41-001 , 41-002

Monitor: 18

Distmibution limitation now premoved.

Abstract! Studies were made n support of production programs
for Wing VI Minuteman Ssecond-stage motors. Summaries follow
for the five areas of program effort discussed 1n this volume
of the final report. (1) Statistical analyses were made of
various materials and components with respect to manufacturing
and performance reproducibility. Major effort was directed
toward 1nvestigation of 1nternal 1nsulation, LITVC and RC
systems and nozzles. (2) Detailed investigations were made to
resoclve and preclude problems ceoncerning production and
performance of the CTPB propeliant and 1i1ner system. Studies
included: determination of the storage stabr i1ty oOf
propellant, jiner, and rnaw materials; bonding characteristics
of the liner system; demonstration of the adeguacy of SD-844-1
adhesive; and evaluation of production-propeliant properties.
Investigations were made of probiems concernming propellant
modulus, 1gniter delays and decomposition of i1gniter seals.
{(3) A series of analyses was directed toward solut.on of
problems concerning ignitepr delay, LITVC pressure transducers,
and exi1t cones. (4) Toward improving the reliabiirty of LITVC
and RC gas generators, detailed i1nvestigations were made of
proprietary data obtained from the vendor. (5) Studies were
made o©of the packaging design of the present TVC system and of
other TVC systems. (Author)

Descriptors: (*Second-stage motors, *Solird propeilant rocket
engines), Suprface to surface missiles, Manufacturing,
Statistical analysis, Quaiity control, Thermal 1nsulation,
Thrust vector control systems, Combustion chamber liners,
Storable procket propelltants, Stability, Bonding, Adhesives,
Igniters, Pressure, Transducers, Exhaust nozzles, Graphite,
Phenotic plastics, Silicon compounds, Dioxides, Gas genepating
systems, Attitude control systems, Roll, Solrd rocket
propel lant binders, Carboxylic acids, Polymers, Nitrogen
heterocycliic compounds, Butadienes, Secondary injection

Identi1fiers: Bita, Minuteman, Polybutadiene/carboxy terminated
+ NTISDODXD

AD-479 202/4ST NTIS Prices: PC$9.25/MF$3.00.
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Lyfting Re-Entry Vehicle Nose Cap Materials Survey: Arc-Tunnel
Test Results

Aerospace Corp El Segundo Calif Lab Operations (009 575)
Technical decumentary rept.

Walsh, William E. dJdr

D2473d1 Fld: 22B, 11B d7714

Dec 65 33p

Rept No: TDR-669(6240-10}-2

Contract: AF 04{695)-669

Monitor: SSD-TR-66-45

Distribution limitation now removed. .

Abstract: Lifting re-entry vehicles in the lower ranoge of
512Zes currently envusioned reguire the application of
relatively high density ablation materials in the ncse ana
flap regions to 1imt the shape change due to surface
recession. Tests were conducted on 22 available high censity
ablation materials 1n a plasma—are tunnel to evaluate thermal
response, surface recession, and mechanical characteristics.
Three heat flux levels were 1mposed: 40, 100, and 140 Btu/sqg
ft sec. Paralijel-ltaminate materials were found to form serious
delaminations and cracks, whereas 20-deg laminates anc
random=fabric materials survived the tests without mechanical
failures. Surface recession rates and thermal response results
are reported. (Author)

Descriptors! (*Reentry vehicles, *Refractory materiais), Heat

shields, Phenaiic plastics, Carbony Laminates. Textiles.
Plasma jets, Nose cones, Flaps(Control surfaces)., Thermal
insulation, Fracture(Mechanics), Failure(Mechanics), Boost

glide vehicles, Atmosphere entry, Aepodynamic heating.
Environmental tests, Electric arcs, Ablation, Reviews

Ident:fiers! Spacecraft noses., NTISDODXD

AD-481 B68/8ST NTI5 Prices: PC$4.00/MF$3.00
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The Anatytical Determination of the Tharmal -Response of &
Typ:catl  Aircraft  Structure  Subjected te Transient External
Hegting ang Coaling

A1p Force Fiight Dypamies Lap Weight-Patterson AFS Onta (012
a7Q}

fFinal rept. 1 Jul 64-30 Jun BS

Bernstern . Thowas N,, Maddux . Gene E,., Engle, Ropent o, Jr
02461G3 Fia: 1€, 20D, 20M dfiia

Fan 65 sip

Rept No! AFFRL~TR-55-210

Project: AF-1467

Task: 146702

Momitor? 18

Drstrrbutron Jimikaton now removed.

hpstract: The thermal analysis 18 presented of a portion of
the extepnal surface thermal peotection system and ioad
bearsng structure of @ hypersamic vefigle, whose assion
sonsists of & climb-out to 160,000 feet, cruise at Mach 6,
gescent, and a fina! phase, termed turn arcupd, which includes
tanding roliout, refueling and maintenance.
Tempecature~dependent thepmo-physiycal peopertias are utriized
and ocompared te results optaingd for Gonstant thermo~physical
properties.

Descﬂ;ptops: {*Hypersomic aircraft, Aerodynamic heatngl.
Ajeplane panels, Thermal nsulsison, Temperature contrael,
Ainframes, Mission profiies, Ghwmbing, High altitude, Level

Flignt, Descent, Aurcraft, landings, Refueling, Mainienance,
Thermal properties, Temperatura, Thermal radrat on,
Sonvettian{Heat transfer), Gooling, Conputer pragrammisg,

HaneyCombn cores, Sandwuich construction, Thermal conductivily,
Spec1fic heat, Surface temperature

igent: fiers: Swin{Struciural member}, NT13DODXD
AD~280Q B2I/05Y NTIS Prices: PCR4.E0/MFE3.00

High Reflectance Thiprd Surface Mirror

Pepartment of the Air Force Washington D € (109850}
Patent Application

Chanpetier, Rohert J.

p1723L2 Elg: 20F, 228, &46C, 90E, 834G GRALT709

Fited 29 Sep 78 i4ap
Rept No: PAT-APPL~727 BIB
Monittort 18

This Government~ownad invention available for U,5. licensing
Copgkof application

and, possioly, for foreign iicensing.

avajlable NTIS5.
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Apstract: In the patent apptication the tota’ solar thermal”
refiectance of spacecraft protective mirpars 19 improved by
providing the back surface of & stlica platelet weth o First
silver f1lm 400 to 00 A thick and a secand aluwrsnwn Film at
least 700 A thick, The mirpor exmbris the refiectance of
Sytver 1n the red gand ang the average refliectence of silver
and altumnum v the viclet band white prayiding hardness to
nuclear radiatron,

Descriptors: #Micrors, ¥Spacecraft components, *Protective

coatings, «Fatent applications, Silicon digxide, 3Siivenr,,
Atuminum, Substrates, Radiatien effects, Sotar radiation,

Nuciear radiation protection .

idantifiers?! «Thermal  control  coatings, *Solar reflectors,,

PAT=-CL~427~164, NTISGRAF

AD-DO03 3447857  NTIS Prices: PCS3.50/MF$3.00
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An Analysis of the Scale Model Intermediate Bulkhead Tests
General Dynamics/Astronautics San Dhego Calif (147 550)
Shertey, J. E.

Di612K3 Fid: teb, 21H
2t Nov 58 37p

Rept No: GDA-ZJ-7-063
Contract: AF 04(645)-4 )
Mo tor: 48

Distmibution 1imitation now removed.

d7708

Abstract: This report was prepared to document the results of
a small scale .model ntermediate bulkhead test conducted at
the Point Loma facility. The tests were i1nitiated to determine
if freezing of the fuel or excessive vigorous boyling of the
Trqutd mitrogen would occur when the two were brought 1n
contact with an intermediate bulkhead, and to measure the heat
transfer across an 1nsulated and an uninsulated bulkhead. It
was expected that such information would provide an
experimental basis for determining the feasibility of removing
the intermediate bultkhead insulation on the 'C' and 'D' series
missiles. {Author)

Descriptors! (*Surface to surface missiles, Propeliant tanks),
{*Propeltlant tanks, Thermal insulation}, Corretation
technidques, Hypergolic rocket propellants, Sustainer engines,
Heat transfer, Feasibility studies, Models(Simulations), Test
methods, Thermocouples, Helium, Cooling, Propellant control,
Boiling, Model tests, Instrumentation, Equiiibpium{Physioclogy)
¢+ Mathematical analysis

Identifiers: Atlas, Boiloff, Cgm-16d missiles, Rp=t fuel,
NTISDODXD

AD-830 093/1ST NTIS Prices: PC$4.00/MF$3.00

G. E. Guidance and Inverter Enviponment Tests

General Oynamics/Astponautics San Diego Calirf (147 550)
Gere, I. N.

D1603D3 Fid: 16D, 10B d7708

4 Jun 58 16p

Rept No: GDA-7B1630-1

Monitor: 18

Distribution 1iymitation now removed.

Abstract: The test objectives were to determine the
feasibylity of mounting the missile inverter on the oxidizer
guidance equipment could be

tank and to determine i{if the

mounted directly to the mounting rails on the oxidizer tank.
(Author)

Descriptors: {*Surface to surface missiles, x*Inverters),

Propellant tanks, Control systems, Thermal insulation, Power
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supplies, Voltage, bLiguid rocket propeltlants, Simulation.

Model tests, Test methods
Identi1fiers: Atlas, Cgm=16b missiles, NTISDODXD

AD~B29 259/157 NTIS Prices: PC$3.50/MF$3.00

Model 7 Servo Vaives, Eilectro-Hydraulic (99-33201-001 anc

7-08353) Environmental Evaluation Testing of
General Dynamics/Astronautics San Diego Calif (147 550)
Denneny, J. A. Jdpr
D1602L1 Fld: 13G
1 May S8 103p
Rept No: GDA-7A181, GDA~-7A182

Mon:tor: 18
Distribution 1Timitation now removed.

d7708

Abstract: The report presents the results of temperature,
acceleration and vibration environment tests,

Descriptors: {*Sepvomechanisms, Performance(Engineeringl},
Vernier rocket engines, Environmental tests, Thermal stresses.
Acceleration, Vibration, Acceptability, Guided missile
components, Vatves, Booster rockets, Hydraulic equipment,
Surface to surface missiles, Attirtude control systems
Identi1fiers! Closeu loop systems, Control, Control systems,
Graphs{Charts), NTISDODXD

AD-829 241/95T NTIS Prices: PC$5.50/MF$3.00

"TYNIDTYO

A0 Q0 gary

4004 81 py4

THT, J0


http:PC$5.50/MF$3.0O
http:PC$3.50/MF$3.O0
http:PC$4.00/MF$3.00

DIALOG File6: NTIS 64-77/15517 (COPR. N.T.I.S.) (Item 10 of

Test Planning for in-Place Hardness Demonstration, Volume II.
Methodology

Trw Systems Redondo Beach Calif (354 595)

Final techmical rept. Jun 67-Jan 68

Stein, C. K., Karagozian, J., Bednar, J. P.

D1592€E4 Fid: 16D, 20K a7708

15 Feb 68 5ip

Rept No! 08365-6004-R0-0C0

Contract! F04694-67-C-0134

Monitor: SAMSO~TR-68-63-Vol=~2

Distribution limtation now removed. ,

Abstract: This study, has developed a test program plan for
demonstrating the i1n-place hardness of an advanced ballistic
missile weapon system. A test requirements analysis
.methodology was devised, utili2ing a systems approach, to
examine a system bpaseline design with respect to a given
weapans effect environment craiteria, define the testing
required to assure hardness of each system element, trade off
applicable simulation techniques, and recommend a series of
test concepts, These concepts were then logicaltly combined
into efficrent and cost-effective n-place hardness
demonstration test programs for the launch faciiity and launch
control facility. (Author)

Descriptors: (*5urface to surface mssiles, Guided missile
silos), (*Gurded missile silos, Hardening), Structural
properties, Mechanical properties, Systems . engineering,
Advanced weapons, Test methods, Models{(Simulations), Nuclear
explosions, Nuclear radiation, Attepnuation, Debris, Doors,
Shack waves, Vibration, Thermal radiration, Pressure,
Scheduling, Loads(Forces), Costs, Cost effectiveness, Command
and control systems

Identi1fiers: 120a program, Tradeoffs, NTISDODAD

AD~827 975/45T NTIS Prices: PC$4.50/MF$3.00

Test Planning for in-Place Hardness Demonstration. Volume IV.
Test Program Pilian

Trw Systems Redondo Beach Catif (354 595)
Technicatl rept. {Final) Jun 67-Jan 68
Stein, C. K., Karagozian, J., Bednar, Jd. P.
D1592E1 Fid: 16D, 16A d7708

15 Feb 68 166p

Rept No: 09365-6006—-RD—-00 .
Contract: F04694-67~C~-0134

Monitor: SAMS0-TR-68~63-Vol=-4

Distribution 1imitation now removed.
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Abstract: This study has developed a test program pian for
demonstrating the 1i1p-place hardness of an advanced ballistic
misstle weapon system. A test requiremerits analys s
methodoiogy was devised, utilizing a systems approach. tc
examine a WS-120A system baselyne design with respect to a
91Qen weapons effect environment criteria, define the testing
required to assure hardness of each system element, trade’off
applicable simylation technigues, and recommend a series of
test concepts. These concepts were then legically ccmbineo
into efficient and cost-effective in-place hardness
demonstration test programs for the launch facility and jaunch
control facility. (Author)

bescriptors: (*Surface to surface missiles, Guided.miss1le
s1los), (*Guided missile silos, Hardening), Advanced. weapons,
Systems engrneering, Effectivaness, Test methods, Cost
effectiveness, Command and control .systems, Air force systems
command, Analysis, Simulation, Communication systems, Tracking
. Vulnerabijity, Schedutling, Blast, Nuclear explcsions,
Thermal radiation, Detonation waves, Transients, Response,
Structural properties, Loads({Forces}, Doors, Damage, Raciation
effects, Debris, Vibration

Identifiers: NTISDODXD

AD~-827 971/35T NTIS Prices!: PC$6.75/MF$3.00

Pod Insulation Test in B=1 Pad 'D' A1g Series, Wa 107A
General Dyham:;cs/Astronautics San Diego Calif {147 550}
Laubach, C. H.

D1451C3 Fld: 9F, 20M, 16D d7707

13 Nov B8 89p

Rept No: GDA-27B-129-1
Monitor: 18
Distribution 1ymitation now removed.

3

Abstract: This report defines methods and results of tests
performed on missije equipment pods. The test objectives were
to determine the temperature differential across two types of
insulation, and compare moisture absorption of each material,
The insulations were three-sixteenth inch of Styrofoam and one
inch of Polyurethane foam. {Author)

Descriptors: (*Surface to supface missiles, Telemeter systems)
, (*Telemetering antennas, *Thermal insulation}, Temperature
control, performance{Engineering), Styrene plastics,
Isocyanate plastics, Transponders, Mcdel tests, Guided wissile
safety, Pulses, Radar beacons

Identifiers! Atlas, Azusa, Xsw—65d missiles, NTISDOOXD

AD-834 012/7S5T NTIS Prices: PC$5.00/MF$3.00
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Antenna Assembiy,
Seri1es, Spec. No.

Flight Proofing Test
Telemeter/Range Safety
27-01202, DWG, No. 27-12507

Report for
Command, D!

General Oymamics/Astpronautics San Diego Calaf (147 550)
Thornton, P. L,

D1445C3 Fid: 9E, 9F, 16D d7707

20 Jun 59 50p

Rept No: GDA-7A1B30-R

Monitor: 18 ' .
Drstribution timitation now removed.

Abstract: The purpcse of this peport 1s to describe the test
equipment an9d procedure required for the flight proofing of
the antenna assembly, telemeter range safety command,
missileborne, 'D' series, Drawing No., 27-12507, Spec:fication
No. 27-01202. (Author)

Descriptors: (*xTelemeter systems, *Guided missile antennas),
Flight testing, Simulation, Acceleration, Vibration, Failure,
Cracks, Fairings, Mounting brackets, Thermal stability, Guided
missile ranges, Altitude, Humidity, Surface to surface
missiltes, Guided missile safety, Command and control systems,
Telemetering antennas

Identrfiers: Atlas, Xsm-865d missiles, NTISDODXD

AD-833 928Y5S¥Y NTIS Prices: PC$4.00/MF$3.00

Pre-Production Test Report for Eprection Mechanism Pillow
Blocks, DWG. No, 27.,09241

General Dynamics/Astronautics San Diego Cairf (147 550)
Mandekic, S.

D144283 Fid: 13F, 16A, 16D 47707

22 Sep 59 27p

Rept No: GDA~TA2020-R

Monrtort: 18

Distribution limytation now removed.

Abstract: This report presents test procedures and test
results obtained fprom an anaiysis of an erector mechanism
supporting pi1liow bloch assembly,

Descriptors: (*Surface to surface missiles, Guided missile
launchers), (*Bearings, Performance(Engineering}), Quality
control, Visual inspection, Humidity cabinets, .Desert tests,
Thermat shock, salt spray tests, Life  expectancy,
Loads{Forces), Value engineering, Reliability

Identifierst NTISDODXD

AD-833 332/0ST NTIS Prices: PC$4.00/MF$3.00
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Pre-Production Test Report for the Quad IV Staging Disconnect
Panel, DWG. No. 27-73507 and 27-20422

General Dynamics/Astronautics San Diego Calif (147 550)
Lowe, D. A.

D1441L2 Fid: 16D, 13E d7707

21 Sep 59 50p

Rept No: GDA-7A1900-R

Moni1tor: 18

Distmibution limitation now removed.

Abstract: The purpose of the report 1s to describe the test
equipment and procedures reguired for the pre-proguction
testing of a missile staging disconnect panel.

Descriptorst (*Surface to surface missiles, Staging),
*Disconnect fittings, Performance(Engineeringl), Guality
control, Visual i1nspection, Leak detectors, Thermal stakility,.
Desenrt tests, Humidity, Satt spray tests,
Vibrators(Mechanical), Acceleration, Life expectancy, Pressure
., Damage assessment

Identifiers: NTISDODXD

AD~B833 322/15ST NTIS Ppices: PC$4.00/MF$3,00
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Pre-Production ({Qualification) Test Requirements Purge System
lLoecal Control Box and Electrycal Control Unit for Atlas 'D
loc

General Dynamics/Astronautics San Diego Cali 1§
Beye, W. R.

D1435K2 Fid: 211, 9A, 16D
25 Sep 59 23p

Rept No! GDA-AZN-27-139
Monitort 18

Distribution limitation now removed.

{147 550)
d7707

Abstract: The purpose of this document 15 to establish test
regquirrements for pre-preoduction (qualification) testing of the
purge system local control box and the purge system electr:ical
control umt., The basic intent of these tests 15 to determine
that the eguipment functions properly when Subjected to
environmentai test conditions simulating actual conditions of
transportation, handiing and use. (Author)

Descriptors:? {*Propel lant transfer, Control systems), (
*Electrical equipment, Reliatility{Electronics)), Test methods
+ Test equipment, Ground support egquipment, Envircnmental
tests, Temperature, Humidity, Altitude, Vibration,
Shock(Mechanics), Thermal shock, Satlt spray tests,
Transportation, Storage, Surface to surface missiles

Identi1fiers: Atlas, Xsm—-65d missiles, NTISDODXD

AD-833 195/1ST NTIS Prices: PC$3.50/MF$3.00

Production Evaluation Test Report on Receptacle - Umbilical,
Propulsion and Rough Combustion Cutoff, DWG., No. 7-08392-3

Generai Oynamics/Astronautics San Ovego Calif
Law, E. G,

D1423B4 Fld: 16D, 16D
6 Aug 59 24p

Rept No! GDA~-27A2460-R
Monitor!: 18

Distribution 1imitatien now removed.

{147 550)
d7707

Abstract: The purpose of this peport 1s to describe the test
equipment and procedure reauired for the Quality Control
Production Evaluation Test of the Receptacle - Umbilical,
Propulsion and Rough Combustion Cutoff, (Author)

Descriptors: (*Surface to surface missiles, Umbylical
cords(Aerospace)}, {(*Umbilical cords{Aerospace), *Electric
connectors}, Relrabrlity(Electronics), Test metheods, Test
equipment, Quality control, Tolerances(Mechanics), Electrica)
resistance, Thermal stability, Voltage, Humicity, Vibration,
Separation
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Identifiers: NTISDODXD

AD-832 079/8ST NTIS Pricest: PC$3.50/MF3$3.00

Captive Testing of Missile 5A at Erb Test Stand 1-1

General Dynamics/Astronautics San Diego Calif {147 550}
Summary rept. no. 6.
Dt412B1 fid: 16D
20 Mar 58 a5p

Rept No: GDA~ZB-7-072-5A

Monitor: 18

Dystribution Timitation now removed,

d7707

Abstract This s the sixth Summary Report on captive testing
and 1s an analysis of all captive tests on Missile SA., Special
tests were ncorporated i1nto the test of missile SA 1n order
to ' determine the causes for previousty mentioned f1ight
failures. The special testing covered in this report deals
with the effectiveness of the heat shielding. This heat
shielding was used 1n vaprirous configurations tn an attempt to
decrease engine compartment temperatures. (Author)

Descriptors: (*Surface to surface missiles, Flight testing),

Captive tests, Fajlure, Airframes, Temperature,
Convecticn{Heat transfer), Heat shields, Thermail radiation.
Aluminum, Stecl, Glass textiles, Liquid propellant rochet
engines, Flight controtl systems, Hydraulic eauipment.

Pneumatic devices, Power supplies, Ground support eguiprent
Identi1fiers: Atlas, Xsm~65a missiles, NTISDODAD

AD-B30 624/357 NTIS Prices: PCE5.00/MF$3.00
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DIALOG File6t NTIS 64-~77/I5517 (COPR., N.T.1.5.) {Item 19 of

Secoond Surface Thermal Control Mirrors for Reflection
Control. Volume II. Annexes 1 thpru X

Genera) Dynamics/Conva:r San Diego Calif (147650)
Final! technical rept. Mar 74-Mar 75

Neu, J. 7., Dorian, M. F,.

D1404H2 Fid: 22B, 20F, 46C, 84C, B4G GRAIT7707

t0 Jan 77 138p

Contract: F04701-74-C-0318

Project: 2132 '
Monitor: SAMSO-TR-76-92-Vo1-2

See also Volume 1, AD-A034 B63.

Abstract! Contents! Experimental Directional—-Hem:spherical
Reflectance from 0.28 to 2.5 micrometers and Calculation of
Solanr Absorptance, Experimental Directional-Hemisphericatl
Reftectance from 2,0 to 30 mcrometers and Calculation of
Thermal Emittance, Bidirectional Reflectance, Test Plan -
Second Surface Mirrors, Hemispherical-Directional Reflectance
0.3 to 7.0 micrometers, Directional-Hemispherical Reflectance
ERAS Format, Directronal-Hemispherical Reflectance, and
Directional Emittance 2.5 to 30 micrometers and 200 to 700 K,
Directional-Hemispherical Reflectance (U.V., Vis, Near I.R.),
Bidirectional Refiectance, Theory and Computer Programs for
Substrate Design.

Descriptors: sTemperature control, *Spacecraft, %Reflectivity,
Surface properties, Solar radiation, Diffuse reflection,
Specutar reflection, Etching, Hydrogen fluoride, Far infrared
radiation, Tetrafluoroethytene resins

Ident1fiers: Second surface mirrors, Infrared mirrors, Optical
coatings, NTISODODXA
AD-AQ34 8G64/95T NTIS Prices! PC$6.00/MF$3.00

Second Surface Thermal Control Mirprors for Reflection Control.
Volume I

General Dynamics/Convair San Diego Calif (147650)
Final technical rept. Mar 74-Mar 75

Neu, J. T., Dorian, M. F,

0140441 Fid: 22B, 20F, 46C, 84C, 84G GRAI7707

10 Jan 77 67p

Contract: F04701-74-C~0318
Project: 2132

Monitor: SAMSO~TR-76-92~Vol-1
See also volume 2, AD-AC34 864,

Abstract: This final report documents the presults of a
theoretical and experimental! program to 1nvestigate ways to
make second surface mirrors {e.g., thermal control surfaces,

’
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composed o©of thin transparent materials such as fused silica
and FEP Teflon with a reflective backing, which are used on
space vehicles) which are diffusely peflective but which
retain the high solar reflectance of commercial specularly
reflecting second surface mirrors. A number of designs were
surveyed and four designs were fully evaluated. Three of these
desi1ans employed fused silica substrates with front or front
and back surfaces ground with grinding compounds and then
etched 1n a hydragen fluoride solution. When suitably silverec
on the back sides, these specimens met design goals. One of
these designs employed a FEP Teflon substrate with frcnt anc
back surfaces contoured by compression of Teflon sheet between
quartz plates 1n a wvacuum oven. When silvered on the back
side, good diffuseness was obtained but solar reflectance was
slightly degraded over the reflectance of commercial Teflon
second surface mirrors, (Author)

Descriptors: *Temperature control, *Spacecraft, *Reflectivity,
Surface properties, Specular reflection, Solar radiation,
Etching, Hydrogen fluoride, Tetrafluoroethylene resins, Fap
infrared radiation, Diffuse reflection

Ident)fiers: Second surface mirrors, Infrared mirrors, Cptical
coatings, NTISDODXA
AD-AD34 B63/15T NTIS Prices: PC54.50/MF$3.00

Design Proofing Test Report for A/P Contro! Rate cf Turn
Gyroscope, Dwg. No. 55-04010-1

General Dynamics/Astronautics San Diego Calif (147 550)
Fernaid, P.

D1224E4 Fid: 17G, 160 d7705 +

9 Dec 60 72p

Rept No: GDA-55A612R

Monitor: 18

Distribution Timitation now removed.

Abstract: Tmis report describes the test egquipment ano

procedures required for design proof testing floated rate gyro
control units,

Descriptors: (xSurface to surface missiles, Automatic pilots),
(*Gyro stabil1zers, Reliability{Electronics)), Electrical
resistance, Vibration, Resonant frequency, Damping, Thermal
shock, Life expectancy, Alignment

Identifiers: NTISDODXD

AD-843 815/257 NTIS Prices! PC$4.50/MF$3.00
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Ident1fijers: ERDA/520400, NTISERDA

bevelopment of a Procedure for Coating Propellant Utihizaton
Manometer Housings Co0-2002-25 NTIS Prices: PC$5.50/MF$3.00

General Oynamics/Astronautics San Diego Calif (147 550)

Treadway, 0. G.

D1215G2 Fid: 211, 11C, 16D d7705 Design Proofing Test of Heater Controller for Propelilant
18 Aug 60 24p Utilizatron Manometer

Rept No: GDA-27E2463
Monitor: 18 General Dynamics/Astronautics San Diego Calif (147 550)
Distribution limitation now removed. Burg1, C. E.

D1013A3 Fld: 13A, 16D d7704

20 Oct 60 21p

Rept No: GDA-55B765-1

Moni1tor: 18

Distribution limytation now removed.

Abstract: The objective of this test was to develop and test a
method of controlling contaminants n  'D' and 'E' Series
Propellant Uty lrzation manometenr housi1ngs S0 that
contamination of the housings would minmymize faiiures of the

Propetiant Uti1tzation System. (Author)
Abstract: Tiis report presents the data obtained during the

Descriptors: (*Surface to surface missiles, =*Propellant desi1gn proofing test on the Heater Controller fcr the
control), (*Manometers, #*Pprotective treatments), Mandrels, Propellant Utilization Manometer. The objective of this test
Organic coatings, Manufacturing, Contamination, Reaction was to determine 1f the Heater Contreoller would gerform

sati1sfactor1ly under the anticipated operational environments.

kinetics, Thermal stability, Aging(Mater:ials), capacitance,
Visual i1nspection {Author)

Identifieps! Atlas, Ullage, Xsm-65d misstles, Xsm—65e missiles Descriptors: (*Supface to surface missiles, Propeliant control
{ *Heaters, Control systems), Manoreters,

y NTISDODXD Iy
. Reliability(Electronics), Thermal stability, Therma) shock,
AD-842 381/65T NTIS Prices: PC$3.50/MF$3.00 Vibration, Resonant frequency, Shoch(Mechanics), Drop tests

Identifjers: NTISDODXD

Thermal Reguiation of Functional Groups n Running Water AD-842 728/8ST NTIS Prices: PC$3.50/MF$3.00
Ecosystems. Progress Report, October 1, 1975--June 30, 1976

Michigan State Univ., Hickory Corners. W.K. Kellogg Biolagical
Station.*Energy Research and Development Admnmistration. (
4127000)

Cummins, K. W., Klug, M. J.

pD107244 Flg: 6F, 57H, 680 GRAI7704

Jul 76 105p

Contract: E{11-1)~2002

Moniytor: 18

Abstract: Progress is reported on the following research
projects: characterization of functional groups of running
water orgamisms, particuiarly macroconsumers; Studies on
relatronstip of functional groups to qgualitative and
quantitative characteristics of orgamic nputs to stream
ecosystems; studies on relationship of functional groups to
thermal regimes; and dimensioning the control of feeding and
growth by temperature and food qualrty and quantity and
determining the extent of compensatory action of each, (ERA
citation 02:001561)

400d ST #9HVa TyNg
Do
¥HL 40 ALTTMONq0ugmy

Descriptors! *Aguatic ecosystems, *Aquatic organisms,_ *Feeding
+ *Growth, #*Surface waters, »Thermal effluents, Biological
effects, Control, Temperature effects, Thermal pollution
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DIALOG File6: NTIS 64-77/15517 (COPR. N.T.I.S5.} (Item 25 of
;

Production Evaluation Test
Hydraulic Autopiiot, Booster,
27-08550-3, -5, -7

Report for Servo Cylinder-
Mi1ssileborne, DWG. No.

General! Dynamics/Astronautics San Diegeo Calaf
Soltmann, J. D,

D1005J4 Fld: 13G, 21H, 16D d7704

18 May 60 96p

Rept No: GDA-7A2311-1-R

Monitor! 18

Pistribution {imtation now removed.

{147 550)

Abstract: The purpose of the report 15 to describe tha test
equipment and procedure required for the production evaluation
testing of seven booster servo cylinders.

Pescriptors! (*Booster rockets, *Hydraulic servomechanisms}), {
*Sur face to surface missiles, *Flight controel systems),
Transducers, Automatic pilots, Corls, Electrical resistance,
Pistons, velocity, Life expectancy, Rupture,
Tolerances(Mechani¢s), Thermal stability, Feedback, Response,
Visual inspection

Identi1fiers! Closed loop systems, Control, Control systems,
Evaluation, NTISDOCXD

AD-842 129/9ST NTIS Prices: PC$5.00/MF$3.00

Lip Seal Evaluation and Development, Liquid Oxygen Staging
Valve, 'E' Series

General Dynamics/Astronautics San Diego Calif
D1Q0SE1 Fld: 11A, 13K, 186D d7704

6 Jun 60 19p

Rept No: GDA-27A2480-R

Monitort 18

Distribution 1imitation now removed.

(147 550Q)

Abstract: The object of the test was to evaluate the sealing
ability of a new seal design to be incorporated in the 'E'
sermes tiqguid oxygen staging valve and to develop a more
effective seal 1f necessary. (Author)

Descriptors: (*Surface to surface missiles, Valves), (#*5eals,
Performance(Engineering)), Propellant control, Staging, Liquird
rocket oxidizers, Gaskets, Pressurization, Fracture(Mechanics)
¢ Leakage(fluid), Thermal stability, Halocarbon plastics
Identyfiers: Atlias, Xsm-65e
missilies, NTISDODXD

Tetrafluonrcethylene resiIns,

AD-B41 980/65T NTIS Prices: PC$3.50/MF$3.00
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Production Evaluation Test Report for Hose Asserbly =
Hydraulic, Missileborne, DWG. No. 27-08582
General Dynamcs/Astronautics San Diego Calif (147 550)
Hinrichs, L.

0100412 Fid: 13K, 16D d7704

4 Apr 60 6ip .
Rept No: GDA-27A281

Monitor: 18

Distributyon timitation now removed.

Abstract: This report describes production evaluation tests
performed on missiieborne hydraulic system hose assemblies,

Descriptors: (*Surface to surface missiles, *Hycraulic
equipment), (*Hoses, Performance(Engineering}), Thermal shock,
Thermal stabiirty, Pressurization, Hydraulic pressure pumps.
Hydraulic flurds, L1 fe expectancy, Flexural strength.,
Deformation, Leakage(Fluid), Vibration, Curve fitting, Guality
control

Identifiers: NTISDODXD

AD-B41 892/35T NTIS Prices: PC$4.50/MF$3.00

Pre-Production Test Report for Control-Rate of Turn, Autopilot
CVA P/N 27-04301-1. Miynneapo!is-Honeywell Regulator Co. Model
URT114 §/N 9028

General Dynamcs/Astronautics San Diego Calif {147 550)
Fernald, P.

D015113 Fld: 17G, t6D d7701

24 May 61 81p

Rept No: GDA-27A-908

Monitor: 1B

Distribution 1imitation now removed.

Abstract: This report describes the Pre—Productioq Testing of
the Angular Rate Gyro. Testing was perfaormed in accocrdance
with Pre~Production Test Procedure and the resuits are
contained herein. (Author)

Descriptors! (+*Surface to surface missiles, Automatic piiots).

{*Gyro stabivirzers, Reliability)., Stabilized platforms,
Vaibration, Resonant freguency, Sensitivity, Hysteresis,
Eiectrical resistance, Fungusproofing., Thermal shock,

Radiofrequency 1nterference, Life expectancy
Identifiers! NTISDODXD

AD-B51 558B/757 NTIS Prices: PC$5.00/MF$3.00
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DIALDOG File6: NTIS 64-77/18517 (COPR. N.T.I1.5.) (Item 29 of

Controt—Rate of Turn, Autopilot CVA Part No., 27-04574-1

General Dynamics/Astronautics San Diego Calif {147 550)
Evaluation test rept.

Fernald, P.

DO145K3 Fid: 17G, 16D d7701

27 mar B1 580

Rept No:! GDA-27-A-959

Monitor® 18

Distribution limitation now removed.

Abstract: The purpose of the report ns to describe the test
equipment, test procedure, and results of the evaluation
testing of an angulapr rate gyro.

Descriptors: { *Gyroscopes, Reliability(BElectronics)),
Vibration, Humidity, Acceleration, Thermal shock, Automatic
pi1lots, Surface to surface missiles

identifierst! Angular rate gyroscopes, Atlas, NTISDODXD

AD-851 391/3ST NTIS Prices: PC$4.50/MF$3.00

Critical Engine Components Minimum Temperature Study Missile
360

General Oynamics/Astronautics San Diego Calqf (147 550)
Ramsay, D. L.

DO145E1 Fld: 21H, 20M d7701

20 May 60 44p

Rept No! GDA-EM—-1539

Monitor: 1B "
Distribution 1ym tation now removed.

Abstract: The report presents the results of a crmitical engine
components minimum temperature study using Missile 36D.

Descriptors: (*3urface to surface missiles, Ligquid propellant
rocket engines), (*Engine components, Thermal analysis), Heat
transfer, Captive tests, Propellant transfer, Lubpricants,
Electric switches, Control systems

‘' Identi1Fiers! Atlas, Xsm—65d missiles, NTISDODXD
AD=-851 313/757T NTIS Prices: PC$4.00/MF$3.00

Production Evaluation Test of Control Rate Gyro {Ser. No., 420)
CVA Part No. 27-04301 -

General Dynamics/Astronautics San Diego Cal:if
Blanchard, D. D.

(147 550}
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D0i4504 Flg: 17G, 16D d7701

5 May 860 46p

Rept No: GDA-27A-382-2

Monitor: 18 !

Distribution 1imitation now removed.

Abstract: The purpose of the report was to describe the test
equipment and procecure required for the production evaluation
testing of a floateu rate gyro.

Descriptorns! (*Gyroscopes, Reliability{Etectronics)), Humdity
' Vibpation, Thermat stability, Liquid ymmersion tests.
Surface to surface missiles

Ident1fierst Atlas, NTISDODXD

AD-851 312/857 NTIS Ppices: PC$4.00/MF$3.00

Production Evaluation Test of Controcl Rate Gyro (Serial No.
296) CVA Part No. 27-04301-1

General Dynamics/Astronautics San Diego Calif (147 550)
Blanchard, D. D.

00145C3 Fid: t7G, 16D d770C1

25 Mar 60 78p

Hept No: GDA-27A-382-1R

Monitor: 18

Distribution 1imitation now removed.

Abstract: The purpose of the report was to describe the test
equipment and proceuure reduired for the production evajuation
testing of components of a floated rate gyro.

Descriptors: (*Gyroscopes, Reliability(Electronics)), Humidity
., Operation, Life expectancy, Radiofrequency interference,
Liquid 1mmersion tests. Thermal stabitity, Surface to surface
missiles

Identifiers: Atlas, NTISDODXD

AD-851 305/38T NTIS Prices: PC$5.00/MF$3.00
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DIALDG FileB6: NTIS 64-77/15517 (COPR. N.T.1.S5.) (Item 33 of

Flight Proofing Test Report for Abert Sensing and Control Unit
Drawing No. 27-11111-821

General Dynamics/Astronautics San Diego Calyf
Galloway, R. N,, Denneny, F. J.

D0144D4 Fid: ©A, 14D d7701

30 Mar 61 63p

Rept No! GDA-27A-824R

Monitor: 18

Distribution limitation now removed.

(147 550)

Abstract: The purpose of the report 1s to describe the test
equipment and procedure required for the flight proofing of
components af a 'square canister' containing six rate gyro
output detectors, thirteen pressure switch output detectors
and associated cCircuitry needed to supply two ‘peady-abort’
outputs as well as seventeen telemetry outputs. (Author)

Descriptors: (*Surface to surface missiles, Abort), Detectors,
Control! systems, Test methods, Humidity, Thermal stresses,
Vipbratron, Acceleration, Pressure switches, Gyro stabilizers,
Electrical properties, Manned spacecraft

ldentifiers! NTISDODXD

AD-851 201/4ST NTIS Prices: PC$4.50/MF$3.00

Experimental Apparatus to Study Forced Convection Heat
Transfer to Supercritical Cryogenic Hydrogen

Explosives Research and Development Establishment, Waltham
Abbey {(England).

Beech, J. C., Ziebland, H.
poQB212 Fid: 211, B1F
1975 44p

Rept No: ERDE~-TN-84, BR51432
Mom tor: 18

STAR1421

Abstract: A detailed description of the flow cycle of a test
rig designed and constructed for experimental studies of the
heat transfer characteristics o©f supercritical hydrogen
{energy=-rich fuel for rocket propulsion) 15 presented together
with detarls of construction and nstrumentation of the
electrically heated, square test section and all othenr
assocrated instrumentation. In view of the hazaras i1avelved 1n
experimenting with this fiuid, special attenti1on was pard to
the development of automatic control and alarm devices. Brief
reference 15 made to a few tentative tprials to prove the
proper functionsng of all parts of the complex equipment.
Surface temperatures and heat filuxes 1n the rectangular
cross—section af the electrically heated tubes are estimated.
{Author)

Descriptors: =*Cryogenic rocket propellants, *Ligquid hydrogen,
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Convective heat transfer, Forced convection, Autoratic control
R Automatic test equipment, Experimental cesign,
Hydrogen-based energy. Supercritical flow, Surface temperature
. Thermal conductivity, Warning systems

Identifiers: Great Britain, NTISNASAE -

N76—-30504/4ST NTIS Prices: PC$4.00/MF3$3.00

Quairty Verification and Conformance Procedures for RF
Detector P/N 1563053 Sperry Farpagut
Naval Weapons Center China Lake Calif (403 019}
C7803J4 Fid: 176G d7626

29 Nov &7 25p

Monitor: IDEP-941.32.10.00-X7-03

Supplement to Rept. no. IDEP-941.32,10.00-X7-02,
Distribution hiimitation now removed,

Abstract: The document pravides test procedures to be fclloweo
1in performing quality verification and quality conformance on
an RF detector. (Author)

Descriptorst (*Detectors, Reliability(Electromics))., Air to

surface missiles, Radiofrequency, Radar homing, Visual
nspection, Mechanical properties, Electrical properties,
Thermal properties, Life expectancy, Quality cecntrol,
Waveguides

identifjers: Agm-45 missiles, Evaluation, Shrike missiles,
NT1ISDODXD

AD-858 311/4587 NTIS Prices: PC$3.50/MF$3.00
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DIALOG File6: NTIS 64-77/15517 (COPR. N.T.I.S,) (Item 36 of

INustrative Generie Standard for the Control of Thermal Burn
Hazards 1n Household Appliances

National Bureau of Standards, Washington, D.C. Inst. for
Applied Technology.*Consumer Product Safety Commiss:ion,
Bethesda, Md. (400 G614)

Final rept.
Hendr rckson,
Rudoiph V.
C7691K2 Fla: B5A, 9C, 96D, 49, 86V
30 Jun 76 a9

Rept No: NBSIR-76-1097

Project: NBS5-4411432, NBS-4412432
Monitor: 18 .
Sponsored 1n part by Consumer Product Safety Commission,
Bethesda, wmd,

Robert G., Robeptson, Elizabeth M., Kelly,

GRALI7E25

Abstract: The document reports on the development of an
11lustrative generic standard for controlling hot surfaces
associated with ceptasn categories of consumer products. The
development includes evaluations of accident data, fault-tree
dragrams, theoretical heat~flow phenomena, current standards,
and application of the thermesthesometer as a test
instrument. This work 1s a companion to the Guidelines for the
Development of Generic Safety Standards, and as such, 1t
applies the methods and techniques provided 1n the Guidelines.
The principal tool of analysis 1s the fault-tree method. This
method brings to safety problems a versatile and i1nsightful
way of depicting events, conditions, and causes associated
with hazards and accidents. The intent 15 to demoristrate the
feasi1brlity of the generic approach to controlling safety
aspects of consumer products.

Descriptors: *Electric appliances, *Consumer affaips, *Product
safety, *Burns(Injuries}, Standards, Safety factors, Surfaces,

Temperature, Hazards, Accidents, Heat transmission,
Relrabitrty
Identifirers: Consumer products, Fault tree analysis,

NTISCOMNBS, NTISEXCPSC

PB-257 141/257 NTIS Prices: PC$4.00/MF$3.00

Application Analysis of Electpon Tubes V302 and V303 in the
SIDEWINDER and CHAPARRAL Guidance Control Group

Naval Weapons Center China Lake Calif {403 019)
Willms, D. G., Marshall, J.

C7642D3 Fid: 9A d7625

28 Feb 69 17p

Monrtor: IDEP-361.57.20.00—-X7-01

Distribution 1imitation now removed.
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Abstract: The report describes the results of an applicaticn
analysis of electron tubes V302 and V303 (NAVAIR Drawing No.
2412489) 1n Sidewinder and Chaparral Gurdance Control Croups.
(Author)

tubes, Reliability(Electronics)),
Faitiure(Electronics), Heat sinks,

Descriptors? (*Electron
Surface to air mssiles,
Thermal analysi1s

Identi1fiers: Chaparral missiltes, Sidewinder, NTISDODXD

AD-BE6 416/157 NTIS Prices: PC$3.50/MF$3.00

Cooted Metal Laser Mirrors — State~of-the-Art Review

Frankford Arsenal Philadelphia PA (142 720)
Memorandum rept.

Cytron, Sheldon J.

C7354L3 Fid: 20€, 20F d7622

Jun 73 28p

Rept Neoi FA-M73-17-1

Monitor: 18

Distribution Timitation now removed.

Abstract: This report 15 a state~of-the~art review of coolec
metal laser mirror technology. The design philosophy ang
parametpic tradeoffs underlying cooled iaser mirror cesigns
are presented. Various constructiron aspects of coolec metal
laser mirrors are discussed, along wirth the fabrication
techniques employeu 1n the assembly of the mirror. Areas that
need further developmental work are reviewed, anc
recommendations for specific study and development efforts are
made to deal with future laser mirror requirements. (Author}

Descriptors: {*Lasers, State-of-the-art reviews), (*Mirrors,
Lasers), Cocolaing, Metals, Surfaces, Construction,
Manufacturing, Assembiy, Optics, Heat transfer, Cesign,

Coatings, Quality control, Tracking, Beams(E!ectromagnetic),

Distortion, Reflection, Heat fFlux, Etfectiveness,
Convection{Heat transfepr), Structupal members, Thermat
expansion, Reflectivity, Polishes, Cptical equipment

components
Identifiepst NTISDODXD

AD-912 698/85T NTIS Prices: PC34.00/MF$3.00
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DIALOG File6: NTIS 64-77/15517 (COPR. N.T.1.5.) (Item 39 of

Individual Motor Report MS5SA1 Minuteman Operational Qualrty
Assurance Rocket Motor QA-1206, 0013837

Thiokol Chemical Corp Brigham City Utah wWasatch Dwwv (401 261
)

Technical operating rept.

€735201 fid: 2tH, t6D d7622

14 Jdun 73 92p

Rept No:!: TWR-7192

Contract: F04701-71-C-0064

Monitor: 18

Distribution 1imitatyon now removed.

Abstract: The motor 1gnited and performed satisfactorily 1n
all parameters throughout action time., All required parameters
were within the 1imits prescribed by the Wing VI Operational
mode} Specification, S-133-1001-0-3. Post-test 1nspection
indicated satisfactory performance of all motor components.
(Author)

Descriptors: (+*Booster rockets, Surface to surface missyles),
{(*Sol d propetlant rocket engines, Captive tests), Quality
control, Reliability, Thrust vector control systems, Rocket
nozzles, Ignition, Thrust, Specific mpulse, Graphite, NozZie
1nserts, Thermal insulation, Rings, Rocket engine cases,
Visual nspection, Performance(Engirneeping)

Identfiers: Minuteman, *M-55a1 motors, M-55 motors, NTISDDDXD

AD~910 743/45T NTIS Prices: PC$5.00/MF$3.00

F-106A Nucliear Vulnerability Analysis. Volume III, Blast and
Thermal Appendixes

Braddock Dunn and Mcdonald Inc Albuquerque N Mex (389 080)
Technical rept. Jun 69-Nov 70.

C7332C3 Fid: 1C, 15F 47622

Aug 72 492p

Rept No: BDM/A-72-70-TR/R1-Vol-3

Contract: F29601-69-C-0139

Project: AF-3763

Task: 376301

Monitor! AFSWC-TR-70-7-Vo1-3

See also Volume 2, AD-522 485L.

Distribution Timtation now removed.

Abstract: This wvolume contains si1x appendixes which augment
the bilast and thermal analysis presented 1n Volume II. In the
first, there 1s a detailed desgription of the general F-106A
mission profile, inciuding scramble, takeoff, attack, return
to base, etc. The second contains a degcpiption of the effects
that partial degradation or complete Joss of 1ndividual
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secondary structural elements would have upon cverall
performance capabilities of the F~106A agcraft. Appencaix III
includes presentations of the 1ntegral leauation and F—106A
fuselage cross-—sectional data which uepb used to evaluate
secondary structure preloading effects gt supersonic speeds
prior to thermal and overpressure analyses. Appencix 1v
centains the separated form of the kernel function that was
used 1n the subsonic aerodynamic loading analysis, Appendix V
contains the F-108A dynami¢ response models, 1t.e., mass
matrices, stiffness matpices, natural freaguencies; ard mode
shapes, which were used 11n the gust analysis. The last
contains influence coefficient data used to calculate
aerodynamic pressure distributions for the subsomic wWing.
subsonic fin, supersonic wing, and supersonic fin.

Dascriptors: {(*Jet fighters, Vulnerabilityl., {*huclear’
explosion damage, Jet fighters}, Aerodynamic lcading,
Supersonic flight, Thermal stresses, Mission prcfiles,

Airframes, Structural preperties, Degradation, Performance(En-
gineering), Mathematical models, Fuselages, Gusts, Subsomic

characteri1stics, Supersonic characteristics, Intearal
equations, Matrices{Mathematics). Aipcraft saumipment.
Aerodynamic control surfaces, Pressure, Blast, Stresses,

Response

Identifiers: F-108a aircraft, F-106 atrcpaft, Overpressure,
NTISDODXD

AD-904 331/6ST NTIS Prices: PC$12.50/MF$3,00
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DIALDG FilieB6: NTIS 64-77/15517 (COPR. N.T.1.S.) (Item 41 of

Battery, Thermal

Naval Weapons Centepr China Lake Calif (403 019)
Final spectification.

C7305F1 Fld: 10C, 16D, 16D d7622

8 Mar Ti 26p

Rept No!: Spec—-AS-1531

Manitor: GIDEP-101.50.00.00-X7-018

Dhistribution 1imitation now removed.

Abstract: This purchase description covers one type of thermal
battery 1intended for use as an electrical power supply during
flight for the SIDEWINDER and CHAPARRAL Guidance and Control
Groups (Mark t8 and Mark 28, respectively). (Puthor)

Descriptors: (#Thermal batteries, Specifications), {(*Guided
missile batteries, Thermal batteries}, Naval procurement, A:ip
to air missiles, Surface to air missiles, Power supplies,
Commnand and control systems, Standards, Military.requirements,
Voltage, Enviponmental tests, Quality control, .Test methods,
Acceptability

Tdentifierst Chaparral missiles, Mark-18 guidance and control
group, Mark-28 guidance and control group, Sidewinder,
NTISDOOXD

AD-892 979/8ST NTIS Prices: PC$4.00/MF$3.00

Temperature and Pressure Profiles Obtained during Burn of a
SPARROW MK 38 Mod 0 opr Mod 1 Motopr 1h & 15,300 Cubic—-Foot
Magazine, Part II

Naval Surface Weapons Center Dahligren Lab VA {391 598)
Technical rept.

Hanzel, Frank J., Berkey, Charles L., Miller, Richard E. Jp
C7261J2 Fld: 21H, 21B, B1K, B1A GRAIT7622

Oct 74 106p

Rept No! NSWC/DL-TR-3141

Project: 54643

Task. 15925

Momitor: 18

See also Part 1, Rept. no. NSWC/DL-TR-3140, AD-B8001 037L and
aiso Rept. no., NSWC/DL-TR-3139, AD~b0OOQ 4841,

Distribution 1iymitation now premoved.

Abstract: SPARROW MK 38 MOD O or MOD 1 motors were 1gnited 1n
two tests 1n an nstrumented 15,300 cubic-foot magazine under
conditions symulating accidental ignition of these motors in
shipboard service using the wet or dry sprinkler system as the
damage control mechanism. The results provided a detayled
temperature and pressure profile 1nh the magazine; and thermal
characteristics for bare, inert, instrumented ZUNI motonrs,
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bare, 1nert, instrumented, all-up configuration of SIDEWINDER
and ZUNI missiles, and nert, 1nstrumented, containerized.
atl—-up SIDEWINDER and ZUNI missiles located in the magazine.
Temperatures and pressures within the magazine reached a peak
of 1185 F and 12.3 psig. external and i1nternal temperatures
for the i1nstrumented, i1nert ordnance peaked at 1200 F and 45%
F, respectively. Data from these tests wi1ll assist in
evaluating the relative effectiveness of the wet vs. dry
sprinkler system n preventing chain reaction of ordnance 1n
deep stowage magazines during metor burn, and in evaluating
thermal systems designed for explosive ordnance. (Author)

(*Solid propellant rocket engines, Air to air
combustion, Temperature, Ppessure, Prcfiies,
Sprinklers, Fire extinguishers, Aircraft carriers, Shipgboard,
Accicdents, Storage, Sizes(Dimensiyons), Simutation, Damage
control, Cook off, Thermal properties, Rupture, Venting.
Captive tests, Ignition, Thermocouples, Time

Descriptors:
missiles),

Identi1fiers: Ammunition magazines, Sympathetic detonations,
Zuni, Sparrow, *Mark-38 motors, Mark-38 Mod-D motors, Nark-38
Mod—-1 motors, AALW(Assembled Air Launched Weapons), Assemblec
Air Launched Weapons, NTISDODXD

AD-BOC1 088/4ST NTIS Prices! PC$5.50/MF$3.00
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DIALOG Fiie6: NTIS 64-77/1SS17 (COPR. N.T.I.S.) (Item 43 of

Temperature and Pressure Profiles Obtasned during Burn of a
SPARROW MK 38 MOD 0O or MDD 1 Motor in a 15,300 Cubic=Foot
Magazine. Paprt [

Naval Surface weapons Center Dahigren Lab VA (391 598)

Technical rept. )

Hanzel, Frank J., Berkey, Charles L., Miller, Richard E. Jr
C726112 Fid: 21H, 21B, 81K, 81A GRAI7G22

Novy 74 143p

Rept No:! NSWC,/DL-TR-3140

Project: 54643

Task: 15925

Moni tor: 18

See also Rept. no.
Part-2, aD-BCOJ 0BSL,
Distribution 1imitation now removed.

NSWC/DL~TR-3139, AD-B00D 464L. See also

Apbstract: SPARROW MK 38 MOD ¢ or MOD 1 motors were 19n1ted in
three tests 1n an instrumental 15,300 cubic—foot magazine
under conditions that would simulate accidental ignition of

the motor under shipboard service conditions using the wet or
dry sprinkler system as the damage control mechanism. The
results provided a detailed temperature and pressure profile
in the magazine; and thermal characteristics for bare, 1nert,
instrumented ZUNI  motors, bare, i1nenrt, instrumented, all-up
configuratron of SIDEWINDER and ZUNI missiles, and inert,
thstrumented, containeriyzed, all~up SIDEWINDER and ZUNI
missiles Jocated yn the magazine. Temperatures and pressures
within the magazine reached a peak of 1200 F and 19 psi1g.
External and internal temperatures for the i1nstrumented, i1nert
ordnance peaked at 915 F and 460 F, respectively, Data from
these tests wiltl assist mn evaluating the relative
effectiveness of the wet vs dry sprinkier system 1n preventing
chain reaction of ordnance 1n deep-stowage missile magazines
during motor burn, and 1n evaluating thermal systems designed
for explosive ordnance. (Author)

(#Solid propellant rocket engines, Aip to aipr
missi les), Combustiyon, Temperature, Pressure, Profiies,
Ignition, Shipboard, Symulaticn, Storage, Aircraft carriers,
Thermal properties, Captive tests, Cock off, Sizes{Dimensions)
N Fire extinguishers, Sprinklers, Rupture, Deflagration,
Venting, Accidents, Thermocouples, Time, Damage control

Descriptors:!

Ident 1 fiers: =*Sparrow, Mark-38 Mod-0 motors, Mark—38 Mod-—1
motors, Mark-38 motors, AALW(Assembled air launched weapons}),
Assembled air launched weapons, *Zuni, Ammunition magazines,
Sympathetic detonations, NTISDODXD

AD-B0O1 037/1ST  NTIS Prices: PC$6.00/MF$3.00

Temperature and Pressure Profiles Obtained During Burn of a
Sidewinder Mk 17 Mod 5 Motor in a 15,300 Cubic-foot Magazine

A
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Naval Surface Weapons Center Dahlgren Lab VA (391 598)

Technical rept.

Hanzel, Frank J., Berkey, Charles L., Miller, Richard E., Jnr
C71261F4 Fld: 21H, 21B, B1K, B1A GRA17622

Sep 74 10ip

Rept No: NSWC/DL-TR-3139

Project: 54643

Task: 15925

Monitor: 18

Distribution Jimitation now removed.

Abstract: SIDEWINDER Mk 17 MOD 5 motors were ignited 1n twc
tests in  an instrumented, 15,300 cubyc-foot missile magazine
under conditions which would simulate accidental ignitions of
this motor under shipboard service conditions. The results
established a detasled temperature and pressure profile i1n the
magazine, and the thermal characteristics of nert.
instrumented ZUNI motors located 1n the magazine. Temperatures,
and pressures within the magazine reached peaks of 570 f anc
5.1 ps:, respectively, external and internal temperatures for
the 1nstrumented ZUNI motors peaked at 179 F and 100 F,
respectively, which would not have caused cook-off had the
motors been live. Environmental conditions 1n the magazine
were not as Severe as expected. (Author)

Descriptors: (*Solid propellant rocket engines, Air to air
missiles), Temperature, Pressure, Frofiles, Captive tests,
Ignition, Storage, Aircraft carriers, Cook off, Sprinklers,

Fire extinguishers, Thermal properties, Damage control, Time.
Shipboard, Acciuents, Combusticn, Si1zes(Dimenssons).
Afterburning, Plumes, Exhaust gases, Oxygen, Hydrogen, Carbon
monoxi1de, Carbon dioxide, Thermocouples, Transducers

*S1dewinder, Mark—17 mod-5 procket motors,
*Mark-17 motors, 2Zunmi, AALW(Assembled arr launched weapons).
Assembled aijnr launched weapons, Ammun:tion magazines,
Sympathetic detonations, NTISDODXD

NTIS Prices: PC35.50/MF$3.00

Identifiers:

AD-B00O 464/857
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DIALOG FileB: NTIS 64-77/1SS17 (COPR. N.T.Il1.S.) (Item 45 of

Modal Wavefront Control System (MOWACS)

Perkin—Eilmer Corp Norwalk Conn Electro-Optical DivxNaval
Surface Weapons Center, White Qak Lab., Silver Spring, Md. (
279560)

Final rept. on Phase 2, Aug 75-Jul 76
Neufeld, C.

C7175K1 Fid:s 20F, 17H, 46C*, B3F

2 Jul 76 90p

Rept No: PE-13039

Contract: N60Q21-75-C~0148

Monttor: 18

GRAI7621

Abstract: MOWACS (Modal wWavefront Control System) 15 a form of
Coterent Optical Adaptive Techniques (CDAT) used to cbtain
information required to correct turbulence and thermal
blooming aberrations charactermistic of high energy lasers in
the atmosphere. The feasibi1l1ty of replacing complex
multir~segment mirror COAT systems with continuoudsly deformabie
mirrors was establiished 1n Phase 1. In Phase II the system was
upgraded toc 1nclude a 100 Mz bandwidth closed loop system and
to allow the introduction of more sophisticated aberrations.

Descriptors: *0Optical radar, *Mirrors, *lLaser beams, *®Thermal
blooming, Turbulence, Atmospheric motion, corrections,
Vibration, Self organmizing systems, Light transmission,
Computerized simulation

Identifiers: *Atmospheric transmissivity, Coherent Optical
Adaptive Techniques, Atmospheric attenuation, Adaptive optics,
Modal wWavefront Control System, NTISDODN

AD-AQ28 298/8ST NTIS Prices: PC$5.00/MF$3.00

Production Engineering Measures to Manufacture Super Fine
Finish Beryllia

Brush Wellman Inc Cieveland Oh:o (390594)
Quartertiy progress rept. no. 6, 1 Jan—-31 Mar 76
Rees, Glenn H.

C7002L3 Fld: 118, 13H, 71D, %4G
10 Apr 78 28p

Rept No: BW-TR-5786

Contract: DAABO7-74-C-0606
Project: DA-2749656

Monitor: 18

GRAI7619

Abstract:! Progressive poltishing of beryllia substrates was
demonstrated on manufacturing scale equipment. Working
surfaces with 2 to 3 microinches smoothness were produced. The
input substrates were commercially available 99.5% Bel parts
of 1 n, x 1 in., and 2 in, x 2 in. dimensions. The physical,
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etectpical, and thermal properties met or exceeded the
modified specification reguirements. (Author)

Descriptors: *Béryllium oxides, *Polishing, Surface finighing.
Substrates, Abrasion, Physical properties, Electrical
properties, Thermal properties, Quality control

Identi1fieprs! Production engineering mea 'res. Manufacturing,
NTISDODXA %y

AD-A026 88B5/45T NTIS Prices! PCS4.00/MF$i.25
)
The Prospero Thermal Control Surfaces Expepiment

Royal Ayrcraft Establishment Farnborough (England) (310450}
Technical rept.

Kevyte, G. E.

C6994K3 Fid: 228, 20M, 13A
Dec 75 105p

Rept No: RAE~TR-75123
Monitort DRIC-BR-5046C

GRA17619

Abstract: The Prospero thermal control surfaces experiment was
concesved as a method of investigating the behaviour of
various thermal control surface materials 1n a space
environment. This Report contains the presults of labcratory
tests on selected materirals, the design and construction of
the experiment anu the analysis of data cbtained from the
flight of the Prospero spacecraft. It concludes that, while
the experiment was not sensitive enough to measure changes n
surface radiation properties accurately, 1t was possibie to
wdentify some surfaces as being satisfactory fort:use anc
reject others as being completely unsatisfactory. {(Authcr}

controtl, *Spacecraft, Surface
Emi ttance, Infrared radiation,

Descriptors? *Temperature
propenties, Sclar radiation,

Ultraviolet radiation, Peri0d1C variations, Surface
temperature, Rotation, Gold, Great Britain
Ident fiers: Prospero spacecraft, TCSE(Thermal cantrol

surfaces experiment), Thermal controi surfaces experiment,

*¥Screnti1fi1c satelltes, NTISDODXA

AD-AQ26 737/7sT NTIS Prices: PC$5.50/MFS$2.25
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DIALOG File6: NTIS B4-77/15517 (COPR. N.T.I1.S.) (Item 48 of

Spacecraft Thermal Control Design Data, Volume 1

Polytechnical umiv. of Madrmid (Spain}. School of .Aeronautics.
C6755F1 Fid: 228, 84G STAR1411

May 75 674p

Rept No: ESA-CR(P)~753-V-1

Contract: ESTEC-2124/73~AK

Momi tori 18

Seri~2. Subm~Prepared Jointly with Dornier System.

Abstract: Properties and charactermistics 1n  the following
areas are presented 1n the form of tables and graphs: view
factors; spacecraft supr face temperatures; spacecraft
construction materials; thermai conductance of joints; and
thermal corntrol coatings.

Descriptors: #+Joints (Junctions)., *Light allovs, #Spacecraft
construction materials, *Surface properties, *View effects,
Chemical properties, Heat resistant alloys, Physacal
properties, Satellite temperature, Shapes, Spacecraft design,
Spacecraft structures, Surface geometry, Surface properties,
Surface temperature, Tempepature control, Thermal conductivity
y Thermal control coatings

Identi1fiers: Spain, NTISNASAE

N76-20197 /95T NTIS Prices: PC$16.25/MF$2.25

Semiconductaor Measurement Technology! Progress Report January
1 to dJdune 30, 1975

National Bureau of Standards, Washington, ©D.C., Electromic
Technology Div,*Advanced Research Projects Agency, Arlington,
Va.*Defense Nuclear Agency, Washington, D.C.*StrategiCc Systems

Project Office (Navy)}, Washington, D.C. (405 289)

Interym rept.

Bullr s, W. Murray

CE6574F4 Fld: 148, 20L, 13H, 09A, 46D, 94B, 49H, BEV GRAI

7613

Apr 76 aep

Rept No: NBS—Special Pub—-400-18

Contract: ARPA Order—-2387

Mom tor: 18

See also repaort dated Nov 75, AD-A017 523. Sponsored 1n part
by Defense Nuclear Agency, Washington, D.C., and Strategic
Systems Project Office (Navy), Washington, D.C.

Abstract: This progress report describes NBS activities
directed toward the development of methods of measurement fonr
semiconductor materials, process control, and devices. Both
in-house and contract efforts are ncluded. The emphas s 1s on
silicon device technoiogies. Principal accomplishments during
this reporting period 1ncluded (1) completion and analysis of
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an inteplaboratory evaluation of standard reference wafers for
resistivity measurement by the four-probe method, (2) aralys:s
of the effect of finite contact si1ze on sheet resistance as
measured Witk a van der Pauw structure, (3} calculation of
errors introduced 11n measuring line width with typical
microscope systems, (4) developrent of procedures for
predicting the magnitude of elegtron beam nduced current n
s1ticon device structures, (5) application of the cpticatl
flying=~spot scanner to observation of bhot spots anc
nontinearities 1n UHF power transistors and of logic patterns
in an MDS shift regrster, and {B) determination of a more
accurate electrical method, based on peak junction temperature
measurement, to establish safe operating area curves for
medium power transistors.

Descriptors: *3emiconductors, *Semiconductor devices, *Guality
control, *Tests, Measurement, Surface properties, Electrical
rasistance, Nondestructive tests, Bonding. Thepmal properties,
Hermetic seals, Test equipment .

Identirfiers: Ion 1mplantation, NTISCOMNBS, NTISDODA, NTISDODN

PB-251 844/75T NTIS Prices: PC$5.00/MF$2.25
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DIALOG FiieB: NTIS 64-77/15517 (COPR. N.T.1.5.) (Item 50 of

Improvement of Solar Cell Cavers. Volume 1t General

Presentation
Filkington Bros. Ltd., Ormskirk (England).

Fynal Report.

Creyke, W. E. C., Gulley, J, E. C.
ce122a1 Fld: 108, 97D STAR1404

4 Mar 75 34p

Rept No: S5C/75/16-V~1, ESA-CR(P)=-702~V-1
Contract: ESTEC-2233/74-AK

Monitor: 18

Seri—-2.

Abstract: In an effort to rmprove fabrication processes and
guality control measures, attempts were made to 1dent1 fy and
define critical characteriStics process parameters which
affect the mechanical and thermal properties of solap cell
cover slhides. Mechanical and thermal cycling tests were
carried out on 5 batches of cover slides to quantify
differences caused by defects r1dentified by special QA
procedures, geometrical factors, and variations in processing
parameters. Of the defects i1dentified only severe surface
scratches \lowered the fracture load and geometrical factors
had Ii1ttle effect. No advantage was found n salecting glass
from the drawn ribbon on a more restrictive basis than 1s used
at present., Etching of the edges preduced a higher proportion
of strong cover slides but did not conpletely eliminate weak
ones. Failures due to repeated thermal cycling from 200 C 1nto
liquid mtrogen were  very prare and were not affected by
process parameters of defects. (Author)

*Qualrty control, xSolar
Surface defects, Thermal

Descriptors! *Coverings,
arprays, *Solar cells,
cycling tests

*Glass,
Etching,

Identifiers: NTISNASAE

N76-~13205/9ST NTIS Prices: PC$4.00/MF$2.25

Development and Testing aof the Infrared Radiometer for the
Mariner Venus/Mercury 1973 Spacecraft

Jet Propulsion Lab,, Calif, Inst. of Tech., Pasadena.
Clarke, T, C.
C4682H2 Fld: 140
1 Feb 75  70p

Rept No: NASA-CR-142090, JpPL-TM=-33-719
Contract: NAS7-100

Monmitor: 18

STAR1310

Apbstract: The science objectives, development history,
functional description, and testing of the Mariner
. Venus/Mercury 1973 infrared radiometer are discussed. Included
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1n the functional description section 1s a thorough discussion
of the IRR optical system, electronic opepration, and thermal
control. Signal development and its conversion to enaireering
units s traced, starting with the radiant space chject,
passing through the IRR optics and electromics, ang
culminating with cata number development and interpretation.
The test program section includes driscussieon cf IRK
calibration and alignment verification. Finally, the prcblems
and failures encountered by the IRR during the period of 1is
development and testing are reviewed. {Authon)

Descriptors: x*Infrared padiometers, *Mapiner venus=rercury
1973, #Spacecraft instruments, Electronic equipment, Cptical
equipment, Planetary surfaces, Temperature control, Thermal
radiattion

Identifiers: NTISNASA

N75-18308/75T7 NTIS Prices: PC$4.25/MF$2.25

Semiconductor Measurement Technology

National Bureau of Standards Washington D C (240800}
Quarterly rept. 1 Apr—30 dJun 74
Bullis, W. Murray

C4285B3 Fid: 9A, 20L, 46D, 48H
feb 75 73p

Rept No: NBS-Special Pub 400-8
Contract: ARPA Ordep—-23897
Monitor: 18

Paper copy alsc avarlable from GPO as C13.10:4060-8.
*Advanced Research Projects Agency, Arlington, va.

GRA175C8

Resistivity: dopant profiles; Crystal
defects and contaminants; Oxide film characterization: Test
patterns; Photolithography; Ep:itaxial Jayer thickness: Wafer
inspection and test; Interconnection bonding; Hermeticity:
Thermal properties of devices.

Abstract: :Contents!

Descriptors: *Semiconductors, *Semiconductor devices, *Quality
control, Electrical resistance, Surface properties, Coping.
Silicon, Capacitors, Transistors, Metal oxide semiconductors,
Bonded joints, Semiconducting f1ims, Thickness, Test methods,
Photolithography, Hermetic seals, Semiconductor ciodes,
Electron microscopy, Thermal properties, Microelectronics,
Cooling, Reliability({Electronics)., Mathematical rodels,
Crystal defects, Intergrated circuits

Identifiers: NTISDODSD

AD/A-005 669/75T NTIS Prices:! PC34.25/MF$2,25
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DIALOG FileB: NTIS 64~77/IS517 (COPR. N.T.I1.5.) {(Item 53 of

Computer Simulation of Optimal Control of an Integrated Human
Thermal System by Response Surface Methodology '

Kansas State Univ.,, Manhattan, Inst., for Systems Design and
Optimization.*National Science Foundation, Washington, D.C.
(404 s09)

Hwang, €. L., Fan, L. T., Konz, S. A., Ozarkar, H. N.

C3434cC4 Fid: 6Q, 13A, 95C GRAI7421

Aug 74 78p

Rept No: ISD0O-59

Grant: NSF-GK-412086

Mo tor: 18

Abstract: The optimal policy for controlting an integrated
human thepmal system (the body and a water-cooled garment on
the head and torso) was determined by the response surface
methodology. Thhs methodology finds empirically and
systematically the optimal control poticy; this report,
however, presents a scheme based on the method for carrying
out a prior computer simulation of the experimental search for
the optimum control. The objective of the control was to
minimize the control effort fop operating the extepnal thermal
regulation device while maintaining a state of thermal comfort
(thermoneutrality).

Descriptors: *Cooling systems, *Protective clothing,
Temperature control, Computerized simulation, Mathematical
models, Experimental data, Heat stress, Metabolism

Identifiers: *Water cooled suits, *Personal cooling systems,
Thermal comfort, NTISNSF

PB~234 660/9 NTIS Prices! PC$7.00/MF$2.25

Active Control of Primary Mirror of an Orbiting Telescope with
Thermal Excitation

Alapama Univ., Huntsville. Bureau of Engineering.Reseapch.

Finail Report. .
Hi11, J. L., Youngblood, J. N.
C3154H1 Fid: 228, 846G STAR1213
Mar 74 76p

Rept No' NASA-CR-120214, BER~171-09
Contract: NASS-28019

Momitor: 18

Abstract: The generalization 1S presented that was made to
model a layered structure of a kind that .represents a
light-weighted mirror. This theory is presented along with the
strategy for error suppression. The results of a variety of
error=suppression studies are aiso presented., The computen
programs for all parts of this study are i1ncluded. (Author)
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Pescriptors: *Mirpors, *Spaceborne telescopes, Ccmputep
programs, Error analysis, Excitation, Mechanical properties,
Surface properties, Thermodynamic properties

Identifiers: NTISNASA

NTIS Prices: PC$7.00/MF%1.45

.

N74=22099/7

Processes, Procedures, and Methods te Control Pollution
Resulting from Silvicultupral Activities
Environmental Protection Agency, Washington. 0.C. (390 139)

C2305H1 Fid: 2F, 138, 48Dx, B8D
Oct 73 102p*

Rept No: EPA-430/9-73-010

Monitor: W74-02946

Paper copy also available from GPO $1.25 as EP1.23:403-73-010.

GRAI7406

Abstract: This report provides information of a general nature
regarding processes, procedures, and methods for controtling
poliution caused by sediment erunoff from logging roads, skic
trails, and other areas of disturbed soils 1n forest areas:
pesticides and fertirlizers used 1n forest regeneration
activities; c¢hemicals and other materials applied for forest
fire prevention; and temperature increases in small streams
exposed to solar radiration by logging pf bordering timber
stands. It 15 1ntended to act as a state-of-the-art deccument
useful for the develepment of effective programs to control
nonpoint sources of pollution.

Descriptors: #*Forestry, *Water poellution, Lumbering., Soil
erosi1on, Insecticiues, Herbicides, Fertilizing. Surface water
runcff, Reforestation, Management. Land use *

Identifiers: #Water poliution control, Thermal pollution.
ERPAQWP

PB-226 658/3 NTIS Prices: PC$3.25/MF$1.45
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DIALOG FileB! NTIS 84-77/1S517 (COPR. N.T.I.S5.) (Item 56 of

Damage Threshold Studies of Glass lLasep Materials

Owens-11tinoi1s Inc Toledo Dhio Consumep and Technical Products
Div (408544)

Final technical rept.

Boling, N. L., Crisp, M. D., Dube, G., Spancoudis, L., Wepngert,
P. R. .
Fid: 20E, 80G GRAI7302

C0101B3

30 dJun 72 69

Contract: DAHC15-69-C-0303, ARPA Order=1441
Moni ter: 18

See also report dated 31 Dec 71, AD-736 298.

. Abstract: A summary of recent i1nvestigations of surface damage
of transparent dielectrics 1s presented. For 30 nsec pulses at
normal incidence, exit surface damage thresholds are typically
100 31/sq cm for ED~2 laser glass. Asymmetry between the
entrance and ex1t surface damage thpesholds 1s explained by
considering electric field strengths at the surfaces. The
morphology of surface damage 15 described and a mode 1 based
upon reflections from the laser 1nduced piasma 1S proposed.
The problem of Platinum inclusions 1s not completely solved.
Careful attention to the melting procedure has produced glass
capable of withstanding energy densities much higher than the
10-20 1/s9 cm (30 nsec) 1imt of several yeanrs ago.
Continuation of this approach holds promise of completely
elimminating Platinum 1nclusions from laser glass. (Author)

{*Lasers, Optical glass), (*Optical glass,
Radiation damage), <Coherent radiation, Thermal radiation,
Light pulses, Platinum, Cerium, Oxides, Defects(Materials),
Surface properties, Quality control

Descriptors:?

Identifiers: =Lasep materials, Neodymium glass lasers, lLaser
beams
AD-752 549 NTIS Prices:!: PC$3.00/MF$0.85

Method of Calculating Boundary Conditions at the Surface of a
Control Assembly 1n a Vver—Type Reactor

Valtion Teknillinen Tutkimuskeskus, Otaniemi (Finland).
Ydinvoimatekniikan Lab. (6658700}

Wasast jerna, F.

AT225E2 Fild: 1BE, 77H NSA3301

Feb 74 49p

Monitor: 18

U.S. Sales Only.

Abstract: For abstpact, see NSA 33 01, number 02292,
Descriptors: (*Wwer type reactors, *Fast neutrons), Boundary
conditions, Control elements, Flux density, Fuel cells, Fuel
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theory, Neutron diffusion eguation, Neutron

Thermal neutrons

ERDA

Prices: PC$%4.00/MF$2,25

trol Training Manual

General! Electric C€O., §&t. Petershurg, Fla. (Usa). Neutron
Devices Dept. {(2694000)

Meeks, R. F. ’

AB553H3 Fld: 138, €8 NSA3002 R
1 Apr 74 165p

Contract: AT(29-2)-656

Monitor: 18

Abstract: For abstract, see NSA 30 02, number 05695.

Descriptors:
Contamination),
particles, Beta
Electromagnet:c
radgration, Laser
Microorganisms,
Radicactivity, Ra
Solvents, Sound
Surface waters,
Visible radiation

Identifiers: NTIS

GEPP-121 NTIS P

(*Envircnment.
(*Contamination, Controt}, Aerosols, Alpha
particles, Decontamination, Education,
rauration, Flurds, Gases, Industry, Infrareg
radiation, Manuals, Mechanical vibrations.
Microwave radiation, Neutrons, Particles.
diowave padiation, Reagents, Solar radiation.
waves, Surface air, Surface contamination.
Thermal! radyation, Ultraviolet radiation.
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Quantitative pDetermination of the Structure——Property
Relationships in Nuclear Fuel Element Materials. Quarterly
Progress Report, January 1--Mapch 31, 1973

Flor:da Univ., Gainesville.
Experiment Station. {3099000)
Rhines, F. N., DeHoff, R. T., Whitney, E. D.
AG6161J1 Fld: 18J, 771 NSA2807

Jun 73 36p

Contract: AT(40-1)-4212

Momitor: 18

Engineering and Industrial

Abstract! For abstract, see NSA 28 07, number 16006,

Descriptors: {*Nickel, Powders}), (*Powders, *Sample
preparation}, (*Uranium dioxide, *Mechanical properties), (
*Nuclear fuels, Mechan:cal properties), Cold pressing, Control
« Controlled atmospheres, Creep, Creep, Density, Design, Gases
+ Hot pressing, Hydrogen, Impurities, Laboratory equipment,
Low pressure, Microscopy, Microstructure, Particie size,
Physical properties, Porosity, Sintering, Surface properties,
Thermal conductivity, Thermodynamic properties

Identifiers: AEC

QRO-4212-15 NTIS Prices: PC$4.00/MF$1,45

Heated Surface Jet Discharged Into a Flowing Ambirent Stream

National Center for Research and Training wn the Hydrologic
and Hydraulic Aspects of Watepr Pollution Control, Nashville,
Tenn.

Water poliution control research series
Motz, Louis H., Benedict, Barry A.
A5073H1 Fid: 8H, 13B, 64H, 68D
Mar 71 219p

Project: EPA-16130-FDQ

Monitor: EPA-16130-FDQ-03/71
Prepared 1n cooperation with Vanderbylt Unmiv., Nashville,
Tenn.

GRAI72t9

Abstract: The temperature distribution in the water body due
to a discharge of waste heat from a thermal-electrical piant
is a function of the hydrodynamic variables of the discharge
and the preceiving water body. The temperature distribution
can be described 1n terms of a surface jet discharging at some
initial angle to the ambrent flow and being deflected
downstream by the momentum of the ambient velocCity. It s
assumed that in the vicinity of the surface jet, heat loss to
the atmosphere 15 negligible, It s concluded that the
appiication of the two dimensional surface jet model s
dependent on the veloci1ty ratio and the initial angie of
discharge, and the value of the.initial Richardson number, as
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low as 0.22, Both ‘laboratory and field data are used for
verification of the mode 1 which has been developed.
Laborataory data were used to evaluate the two needed
coefficients, a drag coefficient and an entrarnment
coefficient, as well as the length of the zone cf flow
establishment and the angle at the end of that zone.

Descriptors: (*Stream pollution, Mixingl. (*Water poliution,
Heat), (*Stream flow, Heat), Plumes, Jet mixing flow. Drag.
Entrainment, Cooling water, Industrial wastes, Electric power
plants, Stratificaton, Turbulent flow, Site surveys.
Mathematical models, Hydraulic models

Identifiers! *Thermal poliution

PB-211 284 NTIS Prices! PC-GPO/MF$0Q.95-NTIS '

Homing Devices

Defense Documentation Center Alexandria Va (107200)
Report bibliography Apr 54-0ct 71.

A4313F4 Fld: 17G, 76B GRAI7212

May 72 109p

Rept No: DDC-TAS-72-33

Abstract: The references cover usSe of homing devices 1n guideg

miss les, antrtank projectiies, aircraft eguipment, ana
parachute descents. Infrared detectors and sensors are
discussed. Homing devices refer to radar homing, radio homing.
heat homing, light homing, znd proportional navigatian. Alsa
discussed are reliability, research and development, guidance
and control systems, performance capabilities, ano

effectiveness of homing devices. (Authar)

Descriptors: (xHoming devices, #Bibliographies), Radar homine.
Light homing, Heat homing, Radio homing, Proportional
navigation, Guided missiytes{Aipr~to-air), Guided missiles{Surf-
ace~to-ai1r), Aerial targets, Control systems, Sensors, Therma)
tarqets, Optical tracking, Terminal guidance, Air-sea rescus
beacons

AD-T741 500 NTIS Prices: PC$3.00/MF$0.95
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Industrial Waste Guide on Logging Practices

Federal Water Pollution Control Administration, Portland,
Oreg. Northwest Region.

A4134F1 Fid: 138, 11L, 68D, 71R, 52H
Feb 70 82p*

Moni tor: FWPCA-13010-02/70

See also Rept. no. PB-197 262.

GRAI7210

Abstract: Logging is an industrial activity which takes place
1 the commercial forest lands covering 40 percent of the land
area of the Pacific Northwest. Logoing can—~-and at many
locations does-—degrade the quality of water 1n the streams
draining the forest 1Jands. The report 1s dedicated to the
Togging practices which must be adopted by the logging
industry 1f water quality 1s to be protected 1n the streams of
the Pacific Northwest. An adegquate tree hanvesting plan
includes maps, sketches, or pictures of the area to be
harvested. Specifications are given for the building, use,
and maintenance of a weil-designed transportation system.
Sectrons deal with logging roads, tree cutting, 1og yarding,
buffer strips, watershed restoration, and mumicipal water
supply watersheds. (Author)

Descriptors: (*Water poliution, xIndustriatl wastes), (
*Lumbering, Water polliution}), (*Surface water runoff, Water
polivtion), wWater quality, Suspended sediments, Forest land,
Heat, Erosion control, Roads, Vegetation, Cliearing

Identyfiers! »Water poliution control, Thermal poliution

PB-207 644 NTIS Prices: PC$3.00/MF$0,95

Assessment of Temperature Rise Suppression by Edge Losses
during Irradiation

Naval Air Development Center Warminster Pa Crew Systems Dept
{406610)

Summary rept.

Stoll, Alice M.

A3G11E3 Fld: 65, 57W
3 Dec 7t 19p

Rept Not: NADC-CS-7104
Project: ZROOO-01-01-21

GRAI7205

Abstract: A method to be utilized for human skin protection
is descmibed for determining: (1) the minimum aperture s1ze
required to yield temperature rise data free from edge l1oss
effects in measurementss made at the center of a si1te during
thermal irradiation of a semi—infinmite solid; (2) the
magnitude of edge losses due to restriction of the irradiated
area to less than the 'no l1oss' size, and its variation with
respect to irradiance level and exposure time; and (3) where
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the thermal properties of the material are known, the energy
absorption rate. The latter, on comparison with the measurec
incident energy also yields a measure of the absorptivity of
the materaials.

Descriptors: {*Skin, Surface temperatures), {*Thermat
radiation, Skin), Temperature control, Siymutation, Thermal
properties, Equations, Test methods, Effectiveness

Identifiers! Temperature rise

AD-735 B81 NTIS Prices: PC$3.00 MNF$0.95

Effects of-Synerygristic Environments on Hypersonic Interceptors
and Re—Entry Vehicles

Auburn Univ Ala Dept of Mechanical Engineering {046B70)
Final rept. 15 Map-i15 May 71

Elliott, Joel M., Vachon, Reginald I.. Dyer, David F., Dunn.
Jerpy R., Goswamy, Dahenra Y.

A258584 Fld: 16B, 15C, 18C, 75E, 74B., 770
May 71 86p

Contract: DAAHO1-69-C-1818

GRAI7117

Abstract! The report summarizes efforts to predict synergistic
environment effects on interceptors, A technical sumrary is
presented that discusses the boundary layer analysis prcgrams,
the thermat radiation analysis, the shock/inviscic flow
analysis, blast encounter analysis and mass injection analysis
programs. Programming snstructions and a sample problem are
contained 1n the report. {Author)

Descraiptors: (*Reentry vehicles, Blast), (*Antimissile cefense
systems, Guided misstiles{Surface-~to~airl), Interactions.
Transport properties, Thermal radiation. Aimosphere entry.
Fiow fields, Angle of attack, Mathematical models, Puncheg
cards, Control sequences, Programming{Computers)

Identi1fiers: Synergistic environments, *Synergism

AD-726 957 NTIS Prices: PC$3.00 MF$0.95
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Dagradation Mechanisms of Pigmented Coatings

Onio State Univ Research Foundation Columbus (287360)
Final rept. 1 Bec 69-1 dan 71

Camptzell, Wiril;am B., Cochran, Jdo2 K,

A2472F2 Fid: 11C, 71E GRAITI16

Mar 71 T0p=

Contract: F33615-7¢-C—1197

Prgject: AF~7342

Task" 734202 i

Monrtor: AFML-TR-71-42-Pt-1

di fferent types of polydimethylsiioxane
forinuated with a rutile thrtamum droxade pigment were
evaluated as polymeric thermal control coatings. OxXygen
permeability, diffusion, and solubilsty 'n these coatings were
measured far various temperatures. [t was noted that diffusion

Abstract: Two

andg permeaby Tty cofficients decreased as pigment
concentration 1nereased. Morphologicat investigations
compdaring surface roughness and surface area (o the

ultraviclet stabi1ity af a zwne orfthotirtanite coating
indrcated that prgment surface area 1§ threctly related to the
increase 1n solap absorptance. (Author)

Descraiptors:  {*Paints, Degeradatran), (*Syl{cones, *Plastic
paints), {#Plastic coatinas, Permeab:iity), Adserption, Rutite
¢« Permeatiity, Diffusion, Surfaces, Titanates, Zint Compounds
y Owygen, Ultraviolet radiatyen

Identfrers: Thermal control coatings, Zine titanate,
Polyloxy—(stlylens/dimethy1)}, Desorptien

AD=725 754 NTIS Prices: PCE3.00 MF$0.85

Process Techniqgues Study

af Intggrated Cirouits Final
Szientt1fi1£ Repowrt '
Nopth Amerigan Rockwell Corp., Anaheim, Calif.
Brandewie, J. V., Scoit, C. W,
A2432H2 Ftg: 20L, 80N STARQOIZ2
Jun 7¢ 2491p
Rept NO: NASA-CR-117204
Contract: NAS12-4

Descriptors: *Fairlure analysis, *Integrated circuits. *Silicon
oxides, *Trace contamnants, Coystal defects, Quality control,
Supface properties, Thermal dirffusion

identifierg: MASA subject code 10

N71-23715 MTIS Prices! PC$3.00 MF$0.95
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Chromatographic  Test Faecility. Analysia and Dessgh of a
Cap=ule Landing System and Surface Vehicle Control System fon

MARS Exploration '

Rensselasr Polytechrmic Inst., Troy. N. Y,
Baer, 5, R., Benovr, G. L.
A2332J3 Fig: t4B, 730
Mar 7% 421

Rept Noi: MNASA-CR-117468, RPI~TR=-MP=19
Contrast: NGL-33-018-091

S5TARGR1Y

Dascriptors: *Aergspace ehgiteering, *Gas  chromatoguaphy.
*ffans  environment, *Mathematical models. *Test fattlities.
Atmospheric compos:tion, Bscilliographs, Thermal conductivity,,
Unmanned spacecraft s 1

Identifiers: NASA subject code 14

NT1~2153% NT15 Prices: PC$3.00 MFS50.95

dG0d 8 AHVI TYNIDIID
HHL J0 AIFI9IDNdodday



DIALOG Fiteb: NTIS 64-77/15517 (CORR. N.T.I.S5.) (Item 68 of

OPTICAL MATERIALS STUDY PROGRAM

Perkin-Elmer Corp., Wilton, Conn. Optical Operations Div. {
405 580)

Final technical rept. 21 Jan 89-20 dJdan 70
Goggin, William R., Paguin, Roger A.
A1065J3 Fild: 20F, BOH USGRDR7023

Fetr 70 a2p

Rept Noi! 00D-Engineering=-4t

Contract: DAAHO1-69-C-095C, ARPA QOrder-885
Distribution Lymitation now Remaved.

Abstract: Varjious materials are being 'nvestigated for use as
diffraction 1imited mirror substrates. Included are
dietectrics, such as fused si1l:ca, low expansion glasses and
glass ceramics, and beryllium (BE) based matepirals. Mater:al
and processing specifications for BE optical components are
developed and recommended. Sectioned BE mirrors were brazed
and dirffusion bonded and successfully polished and tested. Low
reflectivity and very low scatter are reported for an ancdized
optically poiished bare BE surface. Results of.test programs
of Precision Surface Interferometer are presented and
discussed. The prole of residual stress 1n thermal and

temporal instabriities 15 presented. Data from Linear
Dimensional Interfercometer and Vacuum Diriatometer are
presented. petaiils of brazing and diyffusion bonding

experiments for BE ape i1ncluded. (Author)

Descriptors: (#Mirrors, Manufacturing methods), (*Berylliium,
Substrates), Preciston fimishing, Thermal stability, Stability
« Acuity, Optical properties, Surfaces. Quality control,
Dielectrics, Glass, Thermal expansion, Ceramic matersals,
Dyffusion bonding, Optical coatings, Brazing, .Reflectivaity,
Scattering, Anodic coatings, Interferometeres, Thermal
stresses, Weight, Radiation damage, X-ray diffraction analysis
v Sintering

Identifiers: Fused silica
AD-865 842 NTIS Prices: HC$3.00 MF$0.65

ULTRASONIC MEASUREMENTS ON CONCRETE SURFACES (Ultrazvukove
Izmereniya v Betonnykh Pokrytiyakh)

Bureauy of Reclamation, Denver, Colo. {068 900)
Pochtovik, G. yva., Kashkin, 5. K,
A0B45K3 fid: 14B, 13C, 73B, 60C USGRDR7020

Mar 65 13p

Rept No: Trans—536

Trans. of Avtomobilnye Dorogi (USSR) v25 n7 p13-14 1962, by
Lola Hawkinberry. '

Abstract:

Nondestructive testing of concrete surfaces under
oy .
AL MY
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construction or already 10 use 15 possible by using an
improved ultrasconic 1mpulse method. This method may be usec
to control 1ncreased durabiiity of concrete during
construction, determine the actual durability of concrete at
any place on the surface and compare 11t with control
specimeps, and determine and outline defect:ve portions of
pavements damaged by high temperatures generated bty et
engines or by alternate freezing and thawing. The new methoc
determines the veloci1ty of longirtudinal ultrasonic waves 10 a
concrete slab and from this the durabi1lity of the concrete.
{author)

Dascriptors! (*Pavements, Non—-destructive testingl, (
*Ultrasonic radration, Pulse systems) ., {*Runways.
Non-destructive testing), Wave transmssion, Thermal stresses.
Test methods, Test equipment, Quaiity control, Mechanical
properties, USSR

Identifiers: Translations
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MECHANISMS oF DEGRADATION OF POLYMERIC THERMAL CONTROL
COATINGS. PART II: EFFECTS OF RADIATION ON SELECTED PIGMENTS

Gulf General Atomic Inc San Diego Calif (388247)
final rept. {1 Sep 68=-30 Nov 69

Firle, Tomas E., Flanagan, Terry M.

AQ354Ct Fid: 11C, 7TE, 71L, 71E USGRDOR7014

NMar 70 113p

Rept No! GA-98S53

Contract: F33615-69-C-1055

Project: AF-7342

Task: 734202

Monirtor: AFML-TR=68-334-Pt-2

See also Part 1, AD-688 44B. Prepared in cooperation with
General Dynamics/Convair, San Diego, Calif. Space Scrences
Lab

Abstract: An investigation has been conducted on the
mechanisms of degradation of pigments and polymeri1c coatings
for thermal control applications exposed to uitraviolet (uv)
and electron 1rradiation. The materials snvestigated were
rutile {titanium dioxi1de) and strontium tirtanate (Sr7103). The
effects of treating the pigments by heating 1n’ various gas
ampients at elevated temperatures were studied using gas
chromatography and electrical conductivity .measurements.
Significant changes i1n the surface characteristics were found
to result from these treatments. A comparison was made between
the reflective degradaticon 1in binderless pigments and
s11cone-pbinder coatings exposed to wuv light, to energetic
electrons, and siymultaneously to wuwv light and electrons.
Evidence fopr stabilization of defect sites by charge capture
was discovered 1in the binderiess pigment experiments, This
mechanism for defect stabirlization does not appear as
prevalent 1n the silicone~binder cgatings, since the binder
apparently passivates the pigment surface to some extent. The
fluence dependence of the degradation and the recovery of the
damage in vacuum and i1n the presence of vapious gas ambients
was also studied. (Author)

Pescriptaors: (*Pigments, +*Radiation damage). (*Degradation,
Pigments}), (*Coatings, Pigments), {*5i1licones, Radiation
damage), Temperature control, Rutile, Photolysis, Electron
bombardment, Sunrface properties, Binders, Gas chromatography,
Strontium compounds, Trtanates

Identi1fiers! =*Titanjum dioxide, *Strontium trtanates, Thermal
control coatings

AD~706 127 CFSTI Prices: HC$3.00 MF%0.65

RADIANT CQOLER DESIGN AND EMISSIVITY STUDY. PART 2 -
EMISSIVITY STUDY FINAL REPORT, B APR. - 15 DEC. 1869
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ITT Aerospace/Optical Div., Fort Wayne, Ind.
A0162G4 Flg: 13A, 916 STARQOBOB

15 Dec 69 37p

Rept No: NASA-CR-108772

Contract: NAS5-11683

Descriptors: #*Radiant coeling, *Surface properties, *Thermal
emission, Standard weviation, Temperature control

N70-20114 CFSTI Pprices! HC$6.00 MF$0.95

PARAMETRIC STUDY OF THERMAL PROTECTION CONCEPTS FOR AIRBODRNE
RECORDED TAPES IN A SEVERE CRASH ENVIRONMENT
United Control, South El Monte, Cal:f. Data Div (405501)
Final rept.
Hulett, R:chard B.

7245A3 Fid: 18, t4Cc, 13L, 902, 941
Sep 69 102p%
Contract: FA-§8-WA-1938

Project: FAA-530-003-08BH
Moni tor: FAA-DS-69-11

Eprata sheet inserted.

USGROR7006

Abstract: The purpose of the study 1s to irivestigate ccncepts
and recommend practical means to lengthen the fire survival
capability of airborne magnetic tape crash recorders. As
directed, the time temperature profile 13 assumed to ce 200
degrees F for 2 hours, decreasing to 500 degrees F 1n the next
6 hours and remaining at 500 degrees F for the next 1€ hours
for a total heat exposure of 24 hours., The study analytically
investigates the nternal recorder tempepnature for one, two
and si1x si1ded heating. Off-the-shelf commercral 1nsulations
and some experimental insulations were reviewed and evaluated.
{Authonr}

Descriptors: (*Aviation accidents, Records), (*Magnetic tape,
Thermal 1nsutation), (*Magneti¢ recording systems, Protection)
' Cival aviation, Armed forces operations, Surface
temperatures, Heat sinks, Walls, Fire resistant materials,
Programming({Computers)}, Costs, Reviews

Identifiers: =*Flight precorders, Severe crash environments,
Computer analysis

AD-699 899 CFSTI Prices: HC$6.00 MF$0.95
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IIT Research Inst., Chicago., Ill. Technology Center.
WATER EVAPORATION SUPPRESSION Gilligan, J. E., Zerlaut, G. A,
694413 Fld: 22B, 944 STARO722
Yirginia Poiytechnic Inst., Blacksburg. Water Rescgurces 7 Mar 69 174p
Research Center. Rept No: NASA-CR-102239, IITRI-UB061~17
Gainer, John L., Beard, James Taylor, Thomas, Robert R. Contract: NASB-21074
7132K2 Fld: 138, 70, 903, 909 USGRDR7004
Aug 69 28px* Descriptors: +*5pacecraft environments, #*Surface properties,
Rept No: Buli-27 *Temperature control, Adsorption, Coatings, Infrared raciation
Contract! pI-14-06~D-6385 + Ultraviolet radration

Project: OWRR-A-019-VA
NES—-37456 CFSTI Prices: HCE6.00 MF$0.95
Abstract: The discovery that certasn monolayer films applied
to water surfaces can reduce evaporation has spurred
investigation into therr effectiveness 1n a water conservation

program. Monolayers have been considered to act as diffusion DETERMINATION OF THE INTERNAL THERMAL STATE FOR STEEL INGOTS
barriers, A theory 15 presented which relates the diffusion BY MEANS OF MECHANICAL VIBRATION

of water through a liquid monolayer surface pressure. This

theory shoulig enable a quick evaluation of monolaver Consiglio Nazionale Delle Ricerche, Rome (Italy}. Istituto
performance on outdoor bodies of water from a few simple Nazionale Dy Ultracustica 0. M. Corbino.

measurements pather than by the more cumbersome energy budget

technigue. Two vyellow monolayers were found: linoleigc acid Determinazione Dell0 Stato Termice Interno Dei Lingctti Di
and 10-undecenoic acid. Although both were found to act as Acciaio Mediante Vibraziony Meccaniche

diFfusion barriers, neijther were found to i1mprove the Detsa, S. + Mirabile, M.

reflectivity of the water surface. A large number of yellow 6383K4 Fld: 11F, 924 STARO714

dyes were studied n an attempt to cclor a monolaver or to Dec 67 29n

disperse the dye on the water surface with an evaporating Rept No: INUA-~3

solvent, In no nstant drd the dyes color the monolayer op Lang~ n Italian

form a monolayer themselves. A vellow silicone o011 film on a

water sunrface was studied after it was found experimentally to Descriptors! x0scillators, *Steels, *Temperature distritution.
reflect solar energy about 1.7 times better than a plain waten *Thermodynamic properties, Automatic frequency ccntrol,
surface. Although 1t did not form a monolayer, it ochd Cylindrical bodres, Elastic properties. Electrodes, Ingots,
effectively reduce the evaporation prate by diffusion. When Laminar heat transfer, Metal working. Surface temperature.
spread over a water surface, the evapcration was reduced by Thermal stresses

~0%, and when spread over a lincleic acid monolayer, the

evaporation was reduced by 15%. In addition, the fi11m was NG9—-26481 CFSTI Prices: HC$6.00 MF$0.95

found to be extremely difficult to remove from a water
surface. This 15 a real advantage when one considerers the
need to constantly resupply monolayers presently used 1n
evaporation suppression applications., (Authonr)

Descraiptors: (*Evaporation, =*Monomolecular films), {sWatenr
supplires, Moromolecular films), (*Siticones, Monomo'lecular
films), (*Lakes, Evaporation), Dyes, Reflection, Diffusion,
Surface properties, Surface-active substances, Linoleic acid,
Fatty acids, Solar radiation

Identifiers: xWater conservation, Energy budget, xEvaporation
control, Undecylenic acid, *Thermal pollution, Evaporation
retarding films

PB-188 498* CFSTI Prices! HC$6.00 MF$0.95
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A SELF-CALIBRATING RADIOMETER FOR THE MEASUREMENT OF THERMAL
RADIATION MICROWAVES OF THE EARTH'S SURFACE FROM AN AIRCRAFT
Techniscihe Hochschule Munchen (West Germany). Fakul taet Fuer
Maschinenwesen Und Elektrotechnik.

Ein Selbsteichendes Radiometer Zur Messung Der Thermischen
Mikrowellenstrahlung des Erdbodens Vom Flugzeug Aus
Hach, J.-P.

6264F3 Fid: 14B, 945
1968 30p

Lang- 'n German

STARO712

Descriptors: =*xAirboprne equipment., *Earth surface, *Microwave
radiometers, *Seif adaptive control systems, xThermal
radiation, Feedback control, Planetary radiation, Surface
temperature, Temperature measurement

N69-23741 CFSTI Prices: HC$6.00 MF$0.95

THE THERMAL RESPONSE OF HEAT—-SINK REENTRY VEHICLES

Polytechme Inst of Brookliyn N Y Dept of Aerospace Engineering
and Applied Mechanics {288060)
Crisp, John D, C., Feiti1s, Peter
6041G4 Fild: 22C USGRDRE912
Jul 60 38p
Rept No: PIBAL-S576
Contract: DA-30-069-0RD-2638

Abstract: In a performance compariscon ©of reentry vehicles
there are a number of mportant nterrelated cmiteria
determining the acceptability of the vehicle, These include
the peak deceleration, the limits imposed by atmospheric
heating, gquidance control and accuracy, and time of descent.
A general study has been undertaken which places emphasis on
the first two considerations and 1s based on three vehiCle
confrgurations appropriate to both manned and unmanned entry
into the earth's atmosphere from high supercircular speeds.
The first vehicle type, desighated 'sphere! 15 a hiygh drag,
nonlifting body. The second, referred to below as the 'body'
type,. 15 of moderate drag and possesses a trimming 1 ft
capability; while the third, the 'wing', simulates low-drag,
high I ft wvehicles. For each configurational type heat
transfer behavior s to be assessed on the basis of three
technigques of heat dissipation, viz., by radiation aione, by
ablation or internal cooling, and by the utilization of the
vehicle as a heat sink, In this paper are presented the
results of the heat sink sStudies 1n the form of thermal—-time
response and specrfically 'n terms of temperature-time
histories and peak temperatures as a function of .vehi1cle mass,
shape and aerodynamic parameters, entry orbit. The thermal
response is correlated to peak deceleration. {Author)
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Descriptors: ({(*Reentry vehicles, *Atmosphere entry), Lifting
reentry vehicles, Spheres, Wings, Aerodynamic control surfaces
+ Heat transfer, Heat sinks, Aerodynamic heating, Ablation.
Thermal analysis

AD-686 330 CFSTI Prices: PC$6.00 MF$0,.95

VISCOUS AND THERMAL BOUNDARY LAYERS N INCOMPRESSIBLE STEADY
FLOWS ALONG LONGITUDINALLY CURVED SURFACES INCLUDING BCUNDARY
LAYER CONTROL

Technische Hochschule Aachen ({West Germany) Institut Fuer
Mechanik  (400005)

Annual summary rept, no. 8, 15 Nov 67-14 Nov 68
Schulitz-Grunow, F., Henseler, H. J.
5955H2 Fid: 20D, tA, iC USGRDRGE91 1
1968 36p
Contract: F61052-68-C-0023
Project: AF-7071
Monitor: ARL-G8-0222

Abstract: Self similar solutions for the viscous and thermal
boundary +Yayer are deduced 1n second order approximation for
flows along longirtudinally curved surfdaces without cr with
boundary layer control. The solutions cover surfaces the
curvature K of which 1s proportional to a power of the arc
length x. To this family of surfaces also belong the
stagnation pownt flow at a cytinder and the wedge flows with
curved flanks of the wedge. The apex of the wedge is
correlated to the curvaiure dependence gn the arc length. The
main problems of the work are the derivation of cptimal
coordinates which render a solution for the whole bcundary
layer and to,set up a main flow béing a potential flow i1n the
framework of the approximation. Numerical solutions are
deduced by applying the Runge Kutta method. (Author)

Descriptors? (*Incompressible flow, Curved profiles).
Thermadynamics, Boundary layer, Viscesity, Boundary layenr
control, Numerical methods and procedures, Stagnation point.
Cylindrical bodies, Wedges, West Germany

AD-685 247 CFSTI Prices: PCS6.00 MF$0.95
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THE EFFECTIVENESS QOF DARKENING SURFACE AND INSULATING BRIDGE
SLABS TO REDUCE UKNEQUAL ICING

Alabama State Highway Dept., Montgomery.
Holman, F. L.
5633J3 Fid: 13m, 13B
Jul 68 a0p

Rept No! HPR-39

Prepared yn cooperation with the Bureau of Public Roads,
Washington, D. C.

USGRDRE906

Abstract: A pesearch study was conducted to determine the
effectiveness of reducing the fpegquency and rapidity of 1cing
of bridge decks by insulating the underside of the bridge deck
with urethane foam, by prise of a very dark material as a
surface treatment, or both. The si1te selected was n the
coldest region of Alabama. After two winters of evaluation of
the treated and untreated bridge deck sections compared to
adjoining bituminous and concrete pavements, 1t was determined
that the foam i1nsulation and dark surfacing combined performed
most nearly 1like the control pavements 1n both freezing and
thawing foam insulation alone was unsatisfactory 1n thawing.
It was concluded that no treatment of the test bridge deck was
entirely successful 1n equalizing the potential 1¢ing of
bridge deck and roadway pavemént, and that the use of foam
insulation  and/or dark surfacing 'S not justified 1n Alabama.
{BPR Abstract)

Descriptors: (*Bridges, *Thermal ansulation), lce, Floors,
Surface properties, Protective treatments, Contreol, Freezing,
Effectiveness, Bituminous coatings, Concrete, Pavements,
Atabama, Isocyanate plastigs, Expanded plastics

Identifiers! Dark surfaces

p8-182 147 CFSTI Prices: PC36.00 MF%0.95

HUMIDIFIED BUILDINGS

National Research Council of Canada Dttawa (Ontario} Div of
Buiiding Research (243950)

Canadian building digest
Hutcheon, N. B.

5173E3 Fid: 13M, 4B
Jun B3 ap

Rept No: CBD-42

USGRDREB23

Abstract: The document covers principlies and difficultyes n
the design of Canadian buirldings as these relate to humichty.

Descriptors:? (*Burldings, Humidity), (*Ceramic materials,
Degradation), Construction, Canada, Brick, Rock(Geology),
Walis, Climatology, Dew point, Temperature, Diffusion,
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Surface
Thermal

Leakage(Fluyd), Glass,
conductivity, Design,
Surface area, Cracks

properties, Thermal
insulation, Condensation,

Identifiers! Masonry, Humidity control, Fin effect

AD-675 660 CFSTI Prices: PC$3.00 MF$0.95

DCEAN DATA STATION SENSOR SYSTEM DESCRIPTION EXPLCRATORY
DEPLOYMENT CONFIGURATIONS

General Dynamics/Convair San Diego Calif (147650)
Berguist, David L.
S5065K4 Fid: 8dJ, 13J
Jun 88 121p .

Rept No!: GDC-AAXE8-003
Contract: Nonr—-3062(007*
Project: NR-083-147

USGRDRE821

Abstract: The primary scientific function of Buoys ALFHA anc
BRAVO during the Nonrth Pacific Exploratory Deployment w111 be
to gather metecrological and oceanographic data. The
meteorological data requirements for this experimrent are wingc
velocity, ambient air temperature and absolute mcisture
content at 5, 10 and 15 meters above sea level, as well as
rainfall, radiation and barometric pressure. Q0Oceanographic
data reguirements i1nclude surface roughness. current velocity.
and seawater surface temperature. Underwater measurements of
temperature, depth and conductivity will be made at ten
positions along the mooring Ili1ne to a depth of 500 meters.
(Author}

Descriptonrs: { *Oceanographic data, Paci1fic +Ccean).
Meteorclegical parameters, Wind, Velocity. Mooring buoys,
Oceanographic equipment, Performance(Engineeringl), Sea water,
Therma! conductivity, Ocean currents, Sensors, Roughness,
Telemeter systems, Surface temperatures, Dcean bottom sampling
s+ Pacific Qcean

Ident:fiers: *DACS(Data Aauisition and Control System). *Data
aquisition and control systems, North Pacific sxplcratory
deployment, Alpha buoy, Bravo buoy

AD-674 410 CFSTI Prices! PC$6.00 MF30.95
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LARGE~SCALE WALL HEAT-FLOW MEASURING APPARATUS

National Research Counci! of Canada Ottawa (Ontarioc) Div of

Building Research (243850}
Regearch paper
Solvason, K. R.

50654G4 Fid: 20M USGRDRGB21

1959 12p

Rept No: RP-10%

Moni tor: NRC-5421

Avaitabiri1ty: Pub. ) Amepiycan Society of Hedting,
Refrigerating and Air Conditioning Engineers Transactions, vBb
pS541—-550 1959. No copres furnished.

Abstract: A recently completed construction 18 an apparatus to
measure steady-state and periodic heat flow through B8-Ft
square wall sections. The apparatus consists of two 8~ by 8-
by 4-ft boxes open on one side, between which the test wall s
placed. One box 18 maintained at the desired constant cold
side temperature from -35F to +50F for steady-state tests or
varied according to some predeteprmined cycle for .peri1odic heat
Flow tests. The other box 18 electrically heated to maintain
a constant warm side temperature of from 65F to 75F. The heat
transmission coefficient Ffor the wall specimen 1s calculated
fpom the measured electrical 1nput and temperatures. (Author)

Descriptors: (*Heat transfer, Walls), Heat flux, Surface
temperatures, Temperature control, Fiowmeters, Instrumentation
' Test methods, Test facilitres, Thermal c¢onductivity,
Numerical methods and procedures, Canada

AD-B74 346

THE IN~ORBIT THERMAL PERFORMANCE OF THE ARIEL 3 SPACECRAFT.
PART 1 - MAY — SEPTEMBER 1967

Royal Aircraft Establishment, Farnborough (England}.
Sempie, €, C.

5031L4 Fld: 228
Oct 67 19p
Rept No: RAE-TR-67253

STARQG18

Descriptorst =*Ari1el satellites, *Control surfaces, *Thermal
tnsulation, Data correlation, Gold coatings, Operating
temperature, Performance prediction, Protective coatings, Skin
temperature (non-biological), Surface temperature, Tempepature
measurement, Thermal absorption :

NGB-29645 CFSTI Prices: PC$3.00 MF$0.95

ROCKET IR HORIZON DATA
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American Science anu Engineering Inc Cambridge Mass (026500)
Final rept. 15 May 66~15 Mar 68
Sodickson, Lester A., Becker, Robert L.
495301 Fid. $17E. 4A, 19G LUSGRDREB19
21 Jun &8 56p
Rept No: ASE-1950
Contract: AF 19{628)-5964
Project: AF-7670
Task: 767007
Monitor: AFCRL-68-0300C

Abstract: 7 = d0 micron emission spectra of the earth ana
atmosphere near.the gecmetri1& horizon have been obtained with
a rocket-borne telescope/interferometer. The CO2 (15 micron},
and the ozone (9.7 micron) bands are observed in abscrption
when viewing the earth. The CO2 band a1s also seen 1n emi1ssion
when the field-of-view grazes the earth. (Author)

Descriptors: {*Infrared radiation, Upper atmosphere),
*gounding rockets, Infrared radiation), Measurepent, Thermal
rad1ation, Emissivity, Electrons, Telescopes. Interferometers,
Moon, Surface properties, Fourier analysis, Carbon dioxide.
Ozone, Absorption spectrum, Infrared eauipment

Identifiers! Closed~loop control
Aerobee, Lunar emission

systems, Interfercgrams.

AD-672 991 CFSTI Prices: PC$6.00 MF$0.95
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INSTRUMENTED PROBES FOR DEEP GLACIAL INVESTIGATIONS

Cold Regions Research and Engineering Lab Hanover N H {

037100)

Technical rept,

Aamot, Haldor W. C.
4883C2 Fild: 8L, 148
May 68 14p

Rept No: CRREL-TR-210
Project: DA-1T013001A91A

USGRDRE818

Abstract! Thermal probes have been developed that can carry
1nstrumentation packages i1nto polar 1ce sheets for geophysical
investigations and long-term observations by remote
measurement. They are self-contained, surface-controlled
devices During development work at USA CRREL problems with
materiatls, fabrication, and heat transfer analysis were
soived. The Philberth probe, named after 1ts 1nventor,
demonstrated 1ts performance capabiiity in Gneenland. The
pendulum probe was a further development with ncreased
performance and versatility. (Authop)

Descriptors: (*Glacrers, Probes), Ice, pPenetration,
Instrumentation, Geophysics, Performance(Engineering), Surface
properties, Thermal properties, Heat transfer, Manufacturing
methods, Efficrency, Control systems, Automatic, Ice isjands,
Polar regions, Greenland

Identifiers: *Thermal probes
AD~G572 057 CFSTI Prices! PC$3.00 NMF$0.95

DESTGN CONCEPTS FOR MINIMLUM HIGH PERFDRMANCE

SUPERSONIC AIRCRAFT STRUCTURES

WEIGHT,

bouglas Aircraft Co., Inc., Long Beach, Calif. {116 40Q0)

Summary rept. 1 Apr 62-1 Apr 63 B
473513 Fid: 1C USGRDREB15

1 Apr 63 231p

Rept No:!: DAC-31237

Contract: AF 33(657)-8541

Project: AF-9056

Research investigations accomplished on MACH 3

transport structupral concepts are reported.
desygn c¢riteria are established, and stainless
steel and titanium materials are nvestigated. Promising
wing, fuselage, and control surface structupal concepts are
selected, and structural analyses procedures and .design charts
are developed. Thermal analyses including mod:fications to a
computer program are described. Panel and joint specimen
desighs are descriped, and status of their manufacture and

Abstract:
supersonic
Structural
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testing s reporteu. The designs and manufacturing status of
wing box and fuselage cabin wall test specimens are presenteg
along with plans for their structural and thermal tests.
Investigation of variable sweep wing structures 1ncluding
redundant force analyses of the large dirameter bearing pivot
concept 1s reported. (Author)

Descriptors:! {*Supersonic planes, Desygn), (*Airframes.
Superseonic planes), Structures, Jet transport planes, Weiaht.
Stainless steel, Titamum alloys, Wings, Fuselages. Control
surfaces, Thermal stresses, Programming({Computers), Airplane
panels, Manufacturing methods, Variable-sweep wings.
force(Mechanics), Research program administration

Identifiers: FORTRAN

AD-458 900 CFSTI Price: PC$6.00

ST &Ha‘ﬂi fTVTII -
D,
0 Xm0 o e

do0g
Ty



DIALOG File6: NTIS 64-77/15517 (COPR., N.T.I.5.) (Item 87 of

EVALUATION OF REWRAPPED SOLDERLESS WRAPPED CONNECTIONS

Naval Avionics Facility Indranapclis Ind {247950)
Technical rept.
Coy, Richard .

A4713L1 Fild: 9A, 134, 19E
9 Oct 67 22p

Rept No: NAFI-TR-1092
Project. TA-38402

USGRDRB8B15

Abstract: A typical one-row, 0,20 inch centers, Polaris MK 84
Fare Control Type 2 Module {hereinafter referred to as the
Testplate} wired with No. 18 AWG and No. 24 AWG wire and
numerous ndividual wrapped connections wrapped with No. 18
AWG and No. 24 AWG wire were used during the evaluation. The
Testpiate was subjected to Visual Examination, Wrapper
Resistance, Thermal Shock, Salt Spray, Vibration, and Current
Overload Tests 1n accordance with Specification 05-11120. The
individual wraposts were subjected to Visual Examipation,
Wrapper Resistance, Wrapper Stripping, Unwrapping, and Gas
Tight Area "Tests 1n accordance with Specification 05-11120,
The wrapped connections, ncluding those on the Testplate,
consisted of wraposts containing the 'nitial wrap, wraposts
that  had been rewrapped 10 times, and whaposts that had been
rewrapped 25 times. (Author)

Descriptors:
control systems),

(*Guided missailes(Underwater-to-surface), Fire
(*Electric connectors, winding),
Wire-winding machines, Beryllium alloys, Copper alloys,
Piating, Silver, Gold, Electric wire, Electric insulation,
Visual rnspection, Leakage(Fiuid), Resistance(Electrical),
Force{Mechanics), Thermal shock, Salt spray tests, Vibration,
Naval research, Specifications, Military pubiications

Identifiers: Polar1s, Wraposts

1
AD-B669 984 CFSTI Prices! PC$6.00 MF$0.95 °

SOLAR HEATING OF VARIDUS SURFACES

National Bureau of Standards, Washington, D. C. (240 800)
Building Mater:ials and Structures rept.
Cottony, Herman V., D111, Richard S.
4675H1 Fild: 20M, 11C USGRDRE8B14
23 Jan 41 12p
Rept No: BMS5-64

Abstract: Methods of improving comfort conditions 10 homes
during warm weather were investigated 1n connection with the
low-cost housing program at the Nationzl Bureau of Standards,
and this report presents one phase of this subject. Duping
this study, the temperatures attained by various surfaces

S7) Useri1277 13aug?7 488

exposed to the sun and weather, as 1f upon a roof, were
observed. Heating by sunlight and cooling by radiation to the
Sky at night of several paints and commonly wusec roof
coverings can be compared directly by means of the results
obtained.

Descriptors: {*Finishes + finmishing, #*Thermal radiation}.

Roofs, Paints, Solar radiation, Scolar collectors, Temperature
contral, Test methods, Thermal properties, Surface
temperatures

Identyfiers: Protective coatings

PB-177 986 CFSTI Prices: PCH3.00 MF$0.95

DEVELOPMENT OF A SEMIACTIVE TEMPERATURE CONTROL SYSTEM

Bundesministerium Fuenr Wrssenschaftliche Forschung, Bac

Godesberag (West Germany).

Entwicklungsarbeiten An Einem Halbaktiven Temperatur—-regelsys-
tem

Bey, R. , Hermann, E. . Kalkbrenner. B.

464243 Fld: 22B STAROB11

Oct 67 60p

Rept No: BMWF-FB-W-67-32

Lang= 1n German, Engiish Summary

Descriptors: *Sateilte design, *Surface temperature,
*Temperature cantrol, Cooling systems, Heat shielding.
Spacecraft shielding, Temperature distribution, Temperature
sensors, Thermal 1nsulation

N68-21152 CFSTI Prices: PC$6.00 MF$0.95



DIALDG File6: NTIS 64-77/IS517 (COPR. N.T.I.S.) (Item 90 of

LITERATURE REVIEW OF MECHANISMS OF INTERACTION OF ETHYLENE
OXIDE AND ORGANIC AND INORGANIC MATERIALS

Hughes Aircraft Co., Culvepr City, Calsf.
Landis, A, L.

346414 Fid: 7C, 7D
Nov 64 7P

Rept No: NASA-CR-83816, REPT.-274B.401878
Contract: NAS7-100, JPL-951003
Moniytor: 18

Prepared for Jpi

Aerospace Group.

STAR0S13

Pescriptorst: #*Ethylene oxide, *Inorganic compound, *Polymep,
Chemical, Compound, Condensat:on, Contact, Control, Electric,
Ethylene, lnorganic, Organic, Oxi de, Polymerization, Property,
Salt, Surface, Thermal, Volatility

NG67-25674

CFSTI Prices: PC$3.00 MF$0,95

HEAT TRANSFER ACROSS SURFACES IN CONTACT - PRACTICAL EFFECTS
OF TRANSIENT TEMPERATURE AND PRESSURE ENVIRONMENTS SEMIANNUAL
REPORT, 1 APR, - 1 OCT. 1966

Southern Methodist Umiv., Dallas, Tex.
Blum, H, A.

3203F1 Fld: 20M

1 Oct 66 15p

Rept No: NASA-~CR—82396
Grant: NS5G-711
Moni tor: 18

STAROS508

Descripters: *Heat transfer, x*xTemperature effect, *Transient
orassure, Conductivity, Contact, Control, Device, Dimensional,
Distribution, EFffect, Metal, One, Predictron, Pressure, State,
Steady, Surface, Temperature, Thermal, ThermodynamiCs,
Transient, Two

NE7-18979 CFSTI Prices: PC$3.00 MF$0.95

DIRECTIONAL CHARACTERISTICS OF LUNAR THERMAL EMISSION

Brown Engineering Co Inc Huntsville Ala Research lLabs (
065210)

Technical note
montgomery, C. G., Six, N. F, Jr, Saari, J. M., Snorthiil, R.
W.

3102Gt Fid: 3B, 22A
Nov €6 96p

Rept No: TN-R=-213
Contract: NASB~R20166
Monitori 18

USGRDRE708
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Prepared 1n cooperation with Boeing Scientific Research Labs..
Seattle, Wash., Geo-Astrophysics Lab., Rept. no. D1-82-(C568B,.

Abstract: Preliminary studies of the directional
characteri1stics of lunar thermal emission have been completeo
usi1ng existing infrared lunaton data. Brightness

temperatures were obtained at every 10C intepval of a thermal
lati1tude and tongitude grid system where the subscolar point
was defined as the thermal north pole., the antisclar pcint as
the thermal south pele, and the thermal prime mericiran as
passing through the apparent disk center. The results are,
presented in the form of a “Ffamily of plots of brightness
temperature versus therma) coordinates. Comparisons with the
tambert diffuse surface law are made. (Author)

Descriptors: (*Moon, *Thepmal radiationl), (*Int¥rared raciation
, Moon), Lunar environment, Surface properties, Roughness.
Emissivity, Braightness, Temperature, Terrain, Reflectivity.
Infrared scanming, Lunap craft, Temperature control

AD-647 179 CFSTI Prices: PC$6.00 MF$0.95

BASIC STUDIES ON THE USE AND CONTROL OF SOLAR ENERGY

Cali1fornia Univ., Los Angeles. Dept. of Engineering. (072
260)

Annual rept., Aug 59-Aug 60

Edwards, O K., Nelson, K. E., Roddick, R. D., Gier, J. T.
3021€E4 Fldg: 20M, 228 USGRDRG702

Oct 60  235p
Rept No:!: 60-93

Grant: NSF-G-9505

Moni1tor: 18

Abstract: Nomenclature and concepts of thermal raciation
characteri1stics which are used 1n applications ravolving solar
energy are reviewed. Fundamental characteri1sti:cs are shown tco
be the spectral reflection and transmission distribution

functions. Directional, hemisphepical, anhd total
characteristics are expressed in  terms of the distribution
functions. The use of these functions together with the

reciprocity relation for the expression of the auantities
measured n heated cavity and integrating sphere
refliectometers clarifies the operation of these instruments.

bescriptors: (*50lar padiation, Instrumentation). (*Spacecraft
, Solar radiation), Thermal radiation, Intensity. Surfaces,
Temperature control, Reflection, Wave transmission,
Distribution functions, Reflectometers

PB-173 633 CFSTI Prices: PC36.00 MF$0.95
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THE GROWTH OF A DEPOSITED LAYER ON A COLD SURFACE
Polytechnic Inst of Broaklyn N Y Dept of Aerospace
Engineering and Applied Mechanics (000000)
Revised ed.
Libby, Paul A., Chen, Shun
192584 USGRDREBS5 16
19 Oct 64 2p
Contract: AF33 657 8286
Monitor! ARL-55-158
Pub. sn Heat and Mass Transfer v8 p395-402 1965 (Copies

available only to DDC users). Revision of manuscript submitted
24 Jul 64,

Abstract: An

approximate analysis of the growth of, and the
temperature within, & deposit which may occur 1n a cold
sunrface 1n a gas stream-i1s developed with the convective heat
transfer to the surface of the deposit taken i1nto account.

Siympie 'short time' and 'long time'! solutions are obtatned. A
numerical example which may be of interest 1n connpection with

cryegenic surfaces 1n a hypersomic wind tunnel 1s presented.
{Author)

Descriptors? {*Condensation, Gas flow}, (*Cryogenics,
Cendensation), (*Gas flow, Condensation}, (*Heat transfer,
Condensation), Thermal conductivity, Phase studies, Laminates,

Surfaces, Boundary layer control, Supersomc wind tupnels,
Geophysics, Compressors
AD-617 875

TEMPERATURE OF THE HUMAN BODY DURING RAPID ALTERNATE HEATING
AND COOLING
Institute
Physiology

of OQOccupational Health Helsink:

{(Finland)
(000000)

Dept of

Final rept. for May 63~Apr 64

Piironen, Pekka, Aikas, Erkki
1754L2 USGRDR

Dec 64 2p

Contract: AF EQARGI 113

Project: 7164

Task: 716409

Monitor: AMRL-TRG4 131

Abstract: Eight nude resting male subjects were immersed in

water. The temperatuyre of the bath was varied cyctically from
=5 to 42C. Symilar experiments were performed in air with
temperatures varying from -5 to 120C. Skin temperatures
oscilMiated sinusoidally with amplitudes varying from ? to 10C
and periods varying from 3.75 to 30 minutes. Variations 1n
skin ‘temperature below 30C did not affect the cesophageal

87) User1277 13aug?7
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temperature.
34C were
ocesophageal

Sinuscidal variations 1n skin temperature above
reflected 1n nearly sinusoidal aiterations in the
temperature. Sinusoidal vapiations in cesophageal
temperature were accompanied by nearly sinusoidal alterat:ons
1n rectal, sublingual and tympanic membrane temperatures, with
damping characteristics and phase shifts typical for each site
of measurement. {Author}

Descriptors: (xBODY, TEMPERATURE CONTROL).
STRESS (PHYSIOLOGY)), COOLING, HEATING,
STRESSES, SURFACE TEMPERATURE,

{(PHYSIOLOGY), ENVIRONMENTAL TESTS

(+BODY TEMPERATURE.
HEAT TRANSFER, THERMAL
HEAT TOLERANCE., TOLERANCES

AD-611 805 CFSTI Price: PC$3.00

STUDY OF THE EFFECT OF JPL STERILIZATION TECHNIQUES ON THERMAL
CONTROL SURFACES

Hughes Aircraft Co., Culvep City, Calif, Jet Propulsion Lab..
Cali1f, Inst. of Tech., Pasadena.

Blair, P. M. Jr

0882C4 Fid* 13H STARD40B

15 Dec 65 25p

Rept No: NASA-CR-70838, P85-173
Contract: NAS7-100
Prepared for Jpl
Descriptors: *Control surface, *Metal surface., *Paint.
*Sterilization, *Temperature control, Absorption, Color.
Control, Effect, Emission, Ethylene, Heat. Metal. Oxide.
Procedure, Solar, Surface, Temperature, Thepmatl
NE6—18443 CFSTL Pricest PCE6.00 MF$Q.95

CERAMICS FOR NEW WEAPONS

Watertown Arsenal Labs., Mass. (370 8501

Levitt, Albert P.,

023212 Fid: t18, 186C USGRDRA017 -
Jun 61 7p

Rept No: MS-385
Avatilable copy will not permit fully legible reproducticn.

Descriptors: (*Weapon systems, Ceramic materials)., (*Ceramic

materials, High-temperature research), Reviews, Thermal
properties, Emissivity., Mechanical properties, Cermets.
Composite materi1als, Ceramic coatings., Rocket motor neczzies.
Nozzle inserts, Control surfaces, Radomes, -Nose. gones,
Graphite, Coatings ’ " = .
AD~458 324 CFSTI Prices: PC$1.00
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DIALOG File6: NTIS 64-77/15517 (COPR. N.T.I.S.} (Item 1 of

Structura)l Design Concepts for Varmiable-Geometry Lifting
Surfaces of Reentry vehicles

Space and Information Systems Div North Ameriycan Aviation Inc
Downey Caiif (328 360)

Final rept. May 65-0ct 66

Gordy, Nelson G., Wright, Robert M. Jdr, Price, M. A.
D2185F2 Fldg: 228, 20D, 13M d7712

Oct 66 296p

Rept No: 5ID~56-1388

Contract: AF 33(615)~-2685

Project: AF-1368

Task*® 136808

Moni1tor!: AFFDL-TR-G66-175

Distribution Timitation now removed.

Abstract: An nvestigatron and theoretical analysis was
conducted to determine structural design concepts for var:iable
geometry l1i1fting surfaces forf wmproaving low speed perfopmance
and maneuverabiiity of pe-entry vehicles. Various lafting
surface concepts were considered for three representative
vehhcles. These vehicles were the M22~f, SORTIE, and SID-t,
The i fting sgsurface concepis considered for these vehicles
wenre evaluated and based on aerothermal and structural
considerations, the c¢oncept most applicabie to each vehicle
was selected for further analysis and design. As a result of
the detarled study of the three seilected configurations,
weight and volume penalties associated with the application of
variable geometry to ihe re—entry vehicles were determined.
{Author)

Descriptors: (*Boost glide vehicles, Structural properties}, (
*Reentnry vehrcles, Design), wing body configurations,
Geometric forms, Lift, Structures, Theory, Aerodynamic
cenfrgurations, Surface properties, Landing, Drag, Weight,
Volume, Load distribution, Mathematical analys s,
Thermodynamics, Gust locads, Fuselages, Wings, Aerodynamic
loading, Aerodynamic control surfaces, Aercelasticity. Thermal
stresses, Maneuverabhility, Performance(Engineering)

IdentrFirers: L:ift—-drag ratic, NTISCODXD

AD-801 983/05T NTIS Prices: PC$9.25/MF$3.00

Reservoir Finysh Study for Hydraulic System, Model 55, Centaur
General Dynamics/Astronautics San Diego Calif (147 550)
Saunders, R.

D1431F4 Fid: 113G, 111G, 220 a7707

1959 0

Rept No! GDA-AZM-55-012

Monitor: 18
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Disterbution Timitation now removed.,

Abstract: The purpose of this study is to deterrine a methoa
of coating the external surfaces of the Model 55 Hycraulic
System, which wil! ke compatibie with the low emissivity
values. Any surface coating which 1s applied to the syster
must ba capable of withstanding these envipronmental ana
temperature conditions without peeling or flaking. Another
area to be consiuered 15 the internal surfaces c¢f the
Hydrauirc Tank Assy. {Part 55-85301}. Since this unit
incorporates a number of moving pistons and '0' Ring Seals. it
will, therefore, be necessary fto provide a hard wearabie
surface on the nternal! cylinder walls of these units.
(Author)

Descriptors: (¥ Launch vehicles, Hydraulic egquipment), I
sHydraulic eguipment, *Heat resistant materials}, Surface area
. Coatings, Space environments, Emissivity, Combustion chamber
tiners, Anodic coatings, Chromizing, Electroless plating.
Aluminum ceoatings, Antiradar coatings, Tape wound construction
., Polishes, Reliability, Quality control, Wear resistance.
tnvironmental tests '

Identi1fiers! Centaur, NTISDODXD

AD-832 488/15T NTIS Prices: PC$3.50/MF$3.00
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DIALOG File6: NTIS 64-77/15517 (COPR. N.T.I.S.} (Item 3 of

Environmental Charging of Spacecraft Surfaces: Tests of
Thermal Control Materials for Use on the Global Positioning
System Flight Space Vehicle. Part 1: Specimens 1 to 5

National Aeronautics and Space Administration. Lewis Reseanrch
Center, Cleveland, Omo.

Stevens, N. J., Klinect, V. W., Berkopec, F. D.
DO0OB2ES Fi1g: 11C, 13A, 228B, 71E, 84C, 84G
Juil 76 , 42p

Rept Ng: NASA-TM-X-73467, E-88B36

Meonaitor: 18

STAR1421

Abstract: The NASA/USAF program on Envirenmental Charging of
Spacecraft Surfaces consists of experimental efforts dipected
toward evaluating the response of materials to the
environmental charged particle flux. Samples of thermal
blankets and second surface mirpors of the type to be used on
the Global Positioning System Flight Space Vehicle were tested
to determine their response to electron flux. The ppimary
result observed was that the ground connection of the metal
layers of the blanket, as made by the baseline grounding
technique using serrated washers and grommets, deteriorated
with time at test. The discharges observed on the blankets
were the diow type, not the 'lightning' strike observed on
past specimens, Testing was performed at ambrent labopatory
temperatures. (Author) -

Descriptors: *Spacecraft, *Thermal control
Electrostatic charge, Spacecraft oroits,
environments, Charged particles, Electric dischanges

coatings,
Aergpspace

Identyfiers: Heat shielding, Environmental tests, NTISNASA

N76-30445/05T NTIS Prices: PC%4,00/MF$3.00

Environmental Charging of Spacecraft-Tests of Thermal Control
Materi1als for Use on the Glgbal Posirtioning System F!light
Space Vehicle. Part 2@ Specimen 6 to B

National Aeronautics and Space Admynistration. Lewi1s Research
Center, Cleveland, Omo. _

Stevens, N. J., Berkopec, F. D., Blech, R. A,

C7415J4 Fld: 22A, 228, 84A, B4C STAR1417

Jun 76 44p

Rept No: NASA-TM-X-73436, E—-8789

Monitert 18

Abstract: The NASA/USAF program on Environmental Charging of
Spacecraft Suprface consists, 1n part, of experimental efforts
directed toward evaluating the response of materials to the
environmental charged particle flux, Samples of thermal
btankets of the +type to be used on the Global Posttioning
System Flight Space Vehicles were tested to determine theap
response to electron flux. The primary result observed was
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that no discharges were obtained wi1th the
guartz—fiber—fabric-covered multilayer nsulation specimen.
The taped aluminized polyester grounding syster used on all
specimens did not appear to grossly determicorate with time:
however, the specimans peguire specific external pressure to
maintain constant grounding system resistance. (Author)

Descriptors:? *Charged particles, #*Spacecraft construction
materials, *Surface reactions., *Thermal controT coatings.
Dietectrics, Electrons, Flux (Rate}, Multilayer insulation.
Spacecraft design

Identifiers: NTISNASA

N76-26261/7ST NTIS Pricest PC$4.00/MF$3.00
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DIALOG File6: NTIS 64-77/1S817 (COPR., N.T.1.5.) (ltem 5 of

Flexible Rolled-Up Solar Array

Hughes Ajircraft CO E} Segundo Calif Space and Communications
Group {406 619)

Fipa! technical rept. 1 dJul 68-31 May 72
Felkel, Edward 0., Wolff, George

C7323K1 Fid: 10B, 22B d7622

30 Jun 72 324p

Rept No: 5CG-72(41)-11244, HAC—-Ref-B3532
Contract: F33615~68-C-1676

Project: AF-682J

Monitor: AFAPL-TR-72-61

Distribution 1imtation now removed.

Abstract: This report summarizes the design, development,
qualification, and flight test of a 1.5~kw flexible rolled-up
solar array power system. This system was launched on & thrust
augmented Thor/Agena vehicle syscem into a 400 nm potltar orbit
on 17 October 1971, has successfully completed a 6 month
flight test, and continues to provide spacecraft power., The
criteria, design tradeoffs, and analyses that 1ed to the
configuration of the 5.5-by 32~-foot solar array, the two axi1s
sun acquisition and tracking orientation mechanism, and the
assocrated power elactronics and 1nstrumentation unitts are
described. The results of development, qualification, and
flight test are presented, as well as recommendations for
design improvements or developments for future similar
appliications. The recommendations i1nclude principal parameters
and performance data such as array aspect ratios, weight, and
natural freguency for systems ranging from 0.5 to 20 Kw. The
flight data i1}1lustrate the compatibility of the flexible solar
array concept with flight systems. Power output has been
excellent with no evidence of mechamical damage from boost,
deployment, or cperational environments. Peak powen
degradation has been reflective of the normal reaction of
solar cells to the space environment. Spacecraft and array
dynamic interactrons have been minimal and vehicle 1ntegration
has proven straightforward and effective. The peport
11lustrates the wviability of the 1.5kw flexible array design
as a flight power system in 1ts own right and also as a |module
of power systems to the 20-kw level. {(Authonr)

(*Sotar panels, Flexible structures), (*Solar
cells, Solap panels), mechantcal properties, Electric power
production, Power supplies, Satellites{Artificial), Sun,
Tracking, Attitude control systems, Damage, Radiation effects,
Deployment, Spacecraft components, Detectors, Launch vehicles,
Drb1t?, Flight testing, Space environments, Surface to surface
miss: les

Descriptorst

Identifiers: Agena, *Rolled up solar arrays, Thor, NTISDODXD

AD-902 099/1ST NTIS Prices: PC$9.75/MF$3.00
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Development of Space~Stable Thermal Control Coatings for Use
on Large Space Vehicles

11T Research Inst., Chicago, Il11.

Final Report, 4 Jan. 1971 = 1 Nov. 1975,
Gilligan, J. E., Harada., Y.

CB97313 Fld: 11C, 07D. 228, 7iE. 99F, 84G
15 Mar 76 466p

Rept No: NASA-CR~144310, ITTRI-(6233-57
Contract: NASB-~26791, ITTRI PROJ. C6233
Monitor: 18

S§TarR1414

Apstract: The potential of zinc orthotitanate as a prament for
spacecraft thermal control was demonstrated. The progerties
and performance of pigments prepared by solid state.
coprecipitation, and mixed oxalate methods were corpared.
Enviranmental tests and subseauent spectral analysis were
given primary emphasis.

Descriptors! #*Spacecraft shielding, *Thermal control coatings.
*pigments, Aerospace environments, Chemical reactions.
Electron paramagnetic resonance, Environmental tests.
Storchiometry, Titanates, Zinc compounds

Identifiers: *Zinc titanates, Synthesias(Chemistry), NTISNASA
r

N76-23584/55T NTIS Prices: PC$12.00/MF$2.25
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DIALOG FileB: NTIS 64-77/18517 (COPR. N.T [.S.) (Item 7 of

Spaceflight Technology at NLR

National Aerospace Lab , Amsterdam (Netherlands).
C6744K1 Fid: 22D, 22B, B4E, 84F STAR1410
1975 {1p

Moni tor: 18

Abstract: The nertial guidance system testing facilities
built for the ELDO Eurcpa 2 launch vehicle are described.
Strapdown 1nertial systems and double gimbatlled momentum
wheels for attitude control of spacecraft were developed.
Mission analysis studies for ESR0O satellites were performed.
The Astronomical Netherlands Sateliite 15 controlled by an NLR
operations team. Studies for ESRO Helos (Exosat) satellite
experiments and ESRO SPACELAB user requirements were also
performed.

Descriptors: *Astpronomical netherlands satellirte, *Eupopa 2
launch vehicle, *Exosat satellite, +Heat budget, *Inertial
gurdance, =*Satellite attitude control, Automatic pirlots, Data
recording, Mission planning, WMomentum, Mylar (Trademark),
Space laboratories, Thermal control coatings, Wheels

Identi1fiers: Netherlands, NTISNASAE

N76-19221 /05T NTIS Prices: PC$3.50/MF$2.25

Passive Nosetip Technology (PANT) Program. Volume XIV. An
Experimental Study to Evaluate the Irregular Nosetip Shape
- Regimne - Data Report
_Acurex . Corp Mountain View Cailif Aerotherm DivxSpace and
Missile Systems Organmization, Los Angeles, Calif. (407435)

Intersm rept. May 73-Dec 74

Nelson, E. V,, Derbidge, T. C,, Chan, D.

Ce05442 Fid: 16C, 20D, 71A, 468, 75E, 75F GRAI7608
Apr 74 220p

Rept No: Aerotherm—74-100-vVol1-14

Contract: FO4701-71-C-0027

Moni tor: SAMSQ-TR-74-86-Vol-14

See also Volume 13, AD-AQ20 711 and Volume 15, AD-AQ020 713.

Abstract: Hypersonic wind tunnel tests conducted in the Naval
Ordnance Laboratory Tunnel No. 8 are described. Thirty low
temperature ablator {LTA) models were tested at Mach 5, with
total temperatures between 493 deg F and 1013 deg F and free
stream wunit Reynoids numbers from 0.77 million to 15.70
million per ft. The Reynolds number regime for the formation
of rregular shapes was found to be significantiy influenced
by nosetip size (nose radius) and wall tempepature ratio
(boundary layer edge to wall).

Descraiptors: *Nose tips, ®*Ablation, *Hypersonic

characterista
tests, Temp
temperature,

detection, Ph

Ident:ifiers:
Evaluation, N

AD-AQ20 712/6

Development
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¢s, Reentry vehicles, Wind tunnel tests,

erature controt, Reynolds number, Surface

Shape, Flow fields, Nonuniform flow, C
otographs, Configurations, Assessment

Shape change, PANT program,. Unsteady
TISDODAF

sT NTIS Prices: PC$7.75/MF$2.25
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on Large Space Vehicles

IIT Research

Triannual Rep
Gilligan, J.
C5754C4 Fl
Mar 74 23p
Rept No: NASA
Contractt: NAS
Monitor: 18

Abstract: Th
method for
pigment by

major empha
impartant ]
treatment A
glass resin
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Descriptors:
contrel coat
Microstructur
compounds
Identi1fiers:

N76-10210/2S8T

Inst., Chicago, Il1. Technoleogy Center.,

ort, 1 Sep., = 31 Dec. 1973.
E.: "Harada, Y.
d: 22B. 11C, 71E, B4C, B4G STARI404

-CR=143991, IITRI-C6233-36
8~26791
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Space Stable Thermal Control Coatings for Use

e development of a2 large scale manufacturing
the production of a stable zinc orthotitanate
means of an oxalate co-precipitation method 15
examined, Pigments were prepared at various temperatures., anc

s31$ was placed on the determination cf
arameters of post-precipitation firing

large-scale process for the modificaticn
brnder was developed and paints were forru
der. (Author)

the
anc
of a
tateg

*Metal coatings, *Spacecraft structures, *Thermal
ngs, Binders (Materials), Environmental tests,

e, Pigments, Reflectance, Soiar rad:iation,

NTISNASA

NTIS Prices: PC$3.50/MF$2.25
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DIALOG Frle6: NTIS 64-T7/IS517 (COPR. N.T.I.S.) (Item 10 of

Development of Space Stable Thermal Control Coatings for Use
on Large Space Vehicles

11T Research Inst., Chicago, I11. Technology Centep.

Triannual Report, t Jan. — 30 Apr. 1975,
Harada, Y., Gilligan, J. E.
C51B5F4 Fid: 11¢C, 71E, B4C, 84G
Jun 75 34p

Rept No! NASA-CR-143879, IITRI-CG233-52
Contract: NASB8-26791

Monitor: 18

5TAR1317

Apstract: Pigment manufacturing development, ptnder
development, environmental effects evaluations, and general
coatings i1nvestigations are discussed. The relative emphasis
on each of these tasks varied according te the urgency of the
prablems elucidated and the availability of twme and funds.
Emphasis 158 placed on the development of a mixed oxalate
precursor zinc orthotitanate pigment manufacturing metheod and
. related studies and on complementary environmental testing and
evatluation activities. (Author)

Descriptors: +Heat shielding, *Spacecraft shielding, *Thermal
control coatings, Environment effects, Oxalates, Pigments,
Solar reflectors, Titanium compounds, Zinc compounds

Identrfiers: NTISNASA

N75-26139/6ST NTIS Prices: PC$3.75/MF$2.25

Development of Space Stable Thermal Control Coatings for Use
on Large Space Vehicles

I1IT Research Inst., Chicago, {11. Technology Center,

Triannual Report, 1 Sep.~31 Dec. 1974.
Giiligan, Jd. E., Harada, Y.
C5121D2 Fld: 11C, 71E, B4C
Feb 75 87p

Rept No: NASA-CR-143850, 1ITRI-C6233-48
Contract: NAS8-26791

Monitor: 18

STAR1316

Abstract: The development of a large scale manufacturing
method for the production of a stable zinc oprthotitanate
prgnent 1s studied, with emphasis placed on the comprehensive
analysis of the properties and environmental stability of
oxalate precurseor 2zinc orthotitanate Pigments and of the
preparative conditions (time and temperature) leading 1to
optimum properties and optical stability. (Author)

xSpacecraft
control,

*Solar
stability,

Descriptorst
structures,

*Coatings,
*Surface

reflectors,
*Temperature
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Environment effects, Heat shielding, Manufacturing, Oxalates.
Pigments, Zinc coatings

Identifiers: NTISNASA

N75-24937/55T NTIS Prices: PC34.75/MF$2.25

Development of Space Stabie Thermatl Control Coatinds for Use
on Large Space Vehicles

IIT Research Inst.. Chicago, Itl.

Triannual Report, 1 Jdan. - 31 Apr. 1974,
Gilligan, J. E., Harada, Y.
€4803D2 Fld: 22B, 84C
Aug 74 38p

Rept No: NASA-CR-120723, IITRI-C6233-40
Contract' NASB-26791

Monitonr: 18

5TAR1312

Abstract: The developmefit of a large scale manufacturing
method for the production of a stable zinc orthotitanate
prgment s discussed, Major emphasis was placed cn  the
evaluation of the radiation stabiiity of Tektromix, Inc.
pirgments and of the conditions (time and temperaturel leading
to high reflection and high optical stability. Paints were
formulated 1n O0I-650 and 1n DI-6506 vehicles from pigments
which were prepared at various temperatures, some of which
were chemically treated to remove ZnO. Ultraviclet i1rnraciation
tests of these paints were performed, and observatirons made
regarding optimum pigment preparation parameters. (Authcr)

Descriptors: *Protective coatings, *Spacecraft shietding,
*Thermal control coatings, *Ultraviciet radiation, Perfcrmance
tests, Pigments, Reflectance, Stabitity tests. Temperature
effects, Zinc coatings

Identifiers: NTISNASA

N75-20452/9ST NTIS Prices: PC3$3.75/MF$2.25
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DIALCG Fi11e6t NTIS 64~77/15517 (CDPR. N.T.1.5.) {Iltem 13 of

bevelopment of Space Stable Thermal Contpol] Coatings for Use
on Large Space Vehicles

IIT Research Inst., Chicago, 111, Technology Center,

Triannuatl Report, 1 May — 31 Aug. 1974,
Gillygan, J. E., Harada, Y.
c4803D1 Flg: 228, B4C
Dct 74 112p

Rept No: NASA-CR-120722, 1ITRI-C6233~44
Contract: NASB8~26791

Monitor: 18

START312

Abstract: The development of a large scale manufacturing
method for the production of a stablie zi1nc orthotitanate
pignent s discussed. Major emphasis was placed on the
evaluation of ultraviolet radiation stability tests of
pirgnents derijved from coprecipitated and ndavaidual ly
precipitated oxalates. Emphasis was also placed on  an
investigation of the conditions (time and temperature) leading
to high reflectance and high optical stability., Paints were
formulated 1n 0I-650 and 1n DI-650G vehicles from pigments
which were prepared at various temperatures. Analyses of
ultraviclet pradration test data were conducted regarding
optimum prgment preparation parameters and treatment
conditions. (Author)

Descriptonrs: *Protecti1ve coatings, *Spacecraft shielding,
¥Thermal control coatings, *Ultraviolet radiation, Oxalates,
Performance tests, Pigments, Reflectance, Stability tests,
Zinc coatings

Identifiers: NTISNASA
N75-20451/157 NTIS Prices: PC$5.25/MF3$2.25

Anaiytic and Experimental Evaluation of Shadow Shields and
Therr Support Members for Thermal Control of Space Vehicles

National Aeronautics and Space Administration. Lewis Research
Center, Cleveland, Ohio.
Boyle, R. J., Stochl, R. .
C3515H3 Fid: 20M, 81E
dun 74 138p

Rept No: NASA-TN-D-7812, E-7344
Monitor: 18

STAR1218

Abstract: The thermal performance of shadow shields, and their
support struts, for the thermal protection of cryogenic
propellants n a simulated deep-space environment was
investigated analytically and experimentally, Very low overall
heat-transfer prates were obtained when highly refiective
aluminized Mylar ghadow shields were used. The thermal
interactions between the shields and support struts were
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investigated with farr to good agreement bgtween the analysis
and experimental data. The exterior surface of both fiberglass
and titamium struts was coated to reduce the heat 1nput i1nto
the test tank. The vacuum level inside the test facility
strongly influenced the heat-transfer rates, (Author)

Descraiptors: #*Cryogenic fiurd storage. #Heat shielding. *Heat
transfer, *Thermal protection. Mylar (Trademark), Spacecraft
caomponents, Surface properties, Temperature control

Identifiers: NTISNASA

N74-29325/9 NTIS Pryces! PCS$4.75/MF32.25

Prospero: The First Year in Orbit

Royal Aircraft Establishment, Farnborough {(England).
Adams, V. W.

C290211 Fid: 22C, 84D
Sep 73 31p

Rept No: RAE-TR-73114, BR37104
Monitor: 18

STAR1210

Abstract: The orbital operations and overall behavior of the
satellite Prospero (1971-3A) launched Ffprom Woomera cn 28th
October 1971 1nto an eccentric, near-polar aorbit with a
peri1gee heirght of 547 km, an apogee height of 1582 km. and an
tnclinatvon of 82,06 deg 1s presented. The satellite orbit,
atti1tude, spin, power supply system, and data systems are
described. Experiments on thermal control surfaces. hybric
electronmics, and micrometeoroid detection are detarled. It ig
concluded that Prospero has proved to be a very successfutl
spacecraft, and experience gained is being used in stuchies for
future satellrtes, particularly itn formulating crbrtal
operations.

Descriptorst *Black knight rocket vehicle, *Earth sateilites,
European space programs. Sateilite orbits, Satellite-borne
instruments, Solar ceils, Spacecraft performance, Systems
analysis, Thermal centrol coatings

Identifiers! NASA

N74-19522/3 NTIS Prices: PC$4.75/MFS$1.45
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DIALOG FiieB: NTIS 84-77/18S17 (COPR. N.T7.1.5.) {Item 18 of

Development of Space Stable Thermai Contpoil Coatings for Use
on Large Space Vehicles

IIT Research Inst., Chicago, I11, Technology Center.
Triannual Report, 1 May - 31 Aug, 1972

Gilligan, J. E.

C0663B1 Fid: 11C, 71E, 84C
25 Sep 72 73p

Rept No: NASA-CR-124003, IITRI-C6233-20
Contract® NASB-26791, IITRI PRGJ, C6233
Monitor: 18

STAR1107

Abstract: A reserach project to deveijop space stabie thermal
control  coatings for large surfaces 1s discussed. Four major
tasks are considered: (1) pigment development, (2) binder
development, (3) environmental effects evaluations, and (4)

general coatings i1nvestigations. (Author}
Descriptorst *Spacecraft components, *Temperature control,
*Thermal control coatings, *Thermal insulation, Materials

tests, Product development, Thermodynamic properties
Identifiers: NASA

N73~-16922 NTIS Prices: PC3$5.75/MF$0.95

Scorch: A Computer Code for Calculating Aerodynamic Heating on
Reentry Vehicles and Contro)] Surfaces

Sandia Labs., Livepmore, Calif. (5660000)
Lemmon, E. C., Bramiette, T. T., Coleman, H. W.
AGTGAF2 Fid: 22C, 84D NSA3101

Jul 73 49p

Contract: AT(29-1)-789

Monitor: 18

Abstract! For abstract, see NSA 31 0t, number 02635.
Descriptors: (+Computer codes, *$S codes), (*Space vehicles,
*Reentry}, Aerodynamics, Control systems, Heat transfer,
Heat ing, Numerical solution, Surfaces

Ident:fierst NTISAEC

SLL~73~0248 NTIS Ppices: PC3$5.50/MF$2.25

Development of Space Stable Thermal Contprol Coatings for Use
on Large Space Vehicles

11T ResearcH Inst., Chricago, 111,
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Triannual Report, 1t Sep. - 3t Dec. 1971

Giiligan, J¢. E.. Bout:n, R. F., Leas., R. M.. Ashford, N. A.
A481312 Fld: 11C, 7T1E STAR1015

31 Dec M 72p

Rept No: NASA-CR-123629, IITRI-C6233-12

Contract: NASB8-26791

Abstract: The evaluation and environmental testing ¢f zinc

orthotitamate pigments for use as space stable thermal control

coatings on large space vehicles are discussed. Electron

paramagneti1¢ resonance spectra of the pigments anc their,
precursor compounds are examined. A continuing study of the

spectral intensi1ty of mercury-argon and mercury—xenon sources

n  reported. Results of long term environmental testing of

commercially available, strippable, protective coatings are

discussed. {Author}

Descriptors: *Ablative materials., *Heat shielding, *Thermat
control coatings, *Thermal insulation, Chemical properties.
Environmental tests, Materials tests, Physical properties

N72-24606 NTIS Prices: RC$5.75/MF$0.95

Investigation of Environmental Effects on Coatings for Thermal
Control of Large Space Vehicles

IIT Research Inst., Chicago, I11.

Final Report, 20 May 1963 - 8 Oct. 197
Zerlaunt, G. A., Gi1lligan, dJd. E., Ashford. N. A.
A4371A2 Fld: 11C, 71E STAR1009

8 Oct 7% 377p

Rept No: NASA-CR-123531, IITRI-UG002-97
Contract!: NASB-5379, 1ITRI PROJ. UGQ02

Abstract: The objective of sigmificantly advancing the
state-of-the-art of white, spacecraft-radiator coatings has
been realized 1n a comprehansive goali-oriented,

r{gmented~coatings research program. Considered were ncrganic
pigments and coatings, silicone polymers and coatings. the
design and construction of a combined ultraviolet-plus-proton
1irradiation  facility, the development of zinc orthotitanate
pigment and coatings, and the effects on several low alpha sub

sepsilon paints of comb1ned uitraviolet and proton
irradiation. (Authon)
Descriptors: *Spacecraft shielding, =Sprayed coatings.

*Thermal control coatings, Orgamic silicon compounds. Paints,
Pigments, Radiation protection, Titanates, Zinc compouncs

N72~18576 NTIS Prices: PC$6.00/MF$0.95
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DIALOG File6: NTIS 64-77/15517 (COPR. N.T.I.S.) (Item 20 of

Evaluation and Selection of Refrigeration Systems for Lunar
Surface and Space Applications

Vought Missiies and Space Co., Dallas, Tex.
Copeland, R. U.. Blount' T. D‘r w'l]]'laﬂ'ls. de L.
Ad162U1 F14: 22B, 84C STAR10Q7

31 Ot M 233p

Rept No: NASA-CR~115352, T—122RP04

Contract: NAS9-9912

PDescriptors: *Lunar surface vehicles, *Refrigerating machinery
, *Spacecraft radiators, Environmental control, Heat shielding
. Performance tests, Prediction analysis techniques

N72-16933 NTIS Prices: PC$3.00/MF$0.95

Development of a Space Stable Thermal Contro} Coatings for Use
tn Large Space Vehicles

IIT Research Inst., Chicago, Iit,

Triannual Report, 1 May =~ 31 Aug 1971
Gilligan, J. E., Ashford, N. A.,, Harada, Y.
A3934C3 Fild: t1C, 71E STAR1003

15 Dct 71 5B2p

Rept No: NASA-CR-121035, IITRI-CG6233-8
Contract: NASB-26791%

. Leas, R. M.

Descriptors: xAerospace environments, *Ppotective coatings,

*Spacecraft, =Temperature control, *Thermal protection,
Mechanical properties, Pigments, Sotar radiation, Zinc
compounds

N72-12944 NTIS Prices: PC$3.00/MF3$0.95

Spacecraft Radiation Torques — Space Venhicle Design Criteria
{Guidance ang Control)

National Aeronautics and Space Administration, Washington, D.
c.

A2441H1 Fldg: 228, 84C
Oct 69 41p

Rept No: NASA-SP-8027

STAR0912

Descriptors: *Attitude control, *Radiation effects, *Radiration
sources, *Spacecraft stability, *Torque, Electromagnetic
radiation, Infrared padiation, * Solar radiation, Spacecraft
configurations, Surface properties

Identi1fierst NASA subject code 31

N71-24312 NTIS Prices: PC$3.00 MF$0.95
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Thermodynamics and Thermophysics of Space Flight Proceedings
Held at Palo Alto, California on March 23-25, 1970

Lockheed Missiles and Space Co Sunnyvale Calaf (210120)
Final rept.

Cohan, Henry, Calvept, D. L., Satterlee, H. M.

A1614C3 Fld: 228, 20M, 84A, BOP GRAL7106

dan 71 296p

Contract: F44620-69-C-0120

Project: AF-9781

Task: 978101

Monitor: AFOSR-TR-71-0079

Avairlabilaity: Paper copy avajlable from Western Pericdicals

Company, 1300 Raymer St., Narth Hollywood., Cai:f. 91605,
$17.00.
Abstract: The newly developed engineertng scierce of,

spacecraft temperature control continues to change at a rapio
pace. As a means of assisting and encouraging the
disemination of new developments a symposium was held at the
tockheed Research Labs. 11n 1970, The symposiur was jointly
sponscred by the Mir Force Office of Screntific Research and
the Lockheed Missiles and Space Co. The techmical program of
17 papers n four broad catagories comprises the contents of
this volume. Four general classes of papers are presented!
New computational technigques with complex computer desion anc
optimal control theory; point designs for a solar array. an
antenna and an optics system; thermal control technigues for
energy exchange with high flux rates. passive systems and
coolant loop systems design; and materials development with
special coatings and nsulations for spacecraft surfaces.
{Author)

Descriptors: {*Spacecraft, *Temperature controll}, {(*Space
flight, Thermodynamics}, Symposia, Solapr radiation.
Mathematical! models, Surface properties, Perturbation theory.
Optics, Satellites(Artificial), Antenna configurations.
Programming(Computers), Materials. Thermal insulation., Lifting
reentry vehicles

AD-717 822 NTIS Ppices’! MF$0.95
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INTEGRATION OF N A S A-SPONSORED STUDIES ON ALUMINUM WELDING

National Aeronautics and Space Administration. Marshall Space
Flight Center, Huntsville, Ala.
Masubuchi, K.

411581 Fld: 13H, 22D
Sep 67 170p

Rept No: NASA-TM—-X-60591, RSIC~670
Contract: DA-Q1-021-AMC-14693/Z/
Sci. Inform. Center Date- Sep, 1967 Coll~ 170 P Refs Prep-
Prepared Jointly With Army Missile Command

3TAROG01

Descriptors! *Aluminum alloys, =*Saturn § launch vehicles,
*5tructural members, +*Welding, Gas analysis, Inspection,
Porosity, Surface finishing, Temperature control, Time

NE6B8-10344 CFSTI Prices: PC36.00 MF$0.95

VOYAGER CAPSULE PHASE B. VOLUME 1III = SURFACE LABORATORY
SYSTEM. PART €2 - SUBSYSTEM FUNCTIONAL DESCRIPTION FINAL
REPORT

Jet Propulision Lab., Calif. Inst. of Tech., Pasadena.
Mcdonnell Airgpraft Corp., S5t. Lours, Mo.
407272 Fid: 22B, 22A STAROS24
31 Aug 67 i91p
Rept No: NASA-CR-89606, F694, VOL. III, PT. (2
Contract: NAS7-100, JPL-852000
Prepared for Jpl

Descraptors: *Landing module, *Mars surface, *Space capsule,
*Spacecpaft component, «Voyager project, Cable, Capsule,
Component, Contrel, Design, Entry, Eguipment, Exploration,
Instrument, Laboratory, tanding, Mars (planet), Module,
Packaging, Pyrotechnics, Science, Soft, Space, Spacecraft,
Subsvstem, Surface, Thermal, Unmanned, Vehicle

N67-40586 CFSTI Prices: PC$6.00 MF$0,.95

VACUUM CHAMBER HEAT-TRANSMISSION ANALYSIS

National Aeronautics and Space Administration. Manned

Spacecraft Center, Houston, Tex.

Ell1s, W. E., Guy, W. W.
3143G3 Fld: 20M, 22A

Febh 67 13p

Rept No: NASA-TM-X-~1355

Contract: 914-50-80-02-72

Monitor! 18

STARQS07

Descriptors: s*Deep space, =*Heat transfer, *Pressure effect,
*Thermai simulation, *Yacuum  chamber, Analysis, Apollo
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Conduction, Control, Deep. Effect.
Leval, Pressure,
Thermal.

spacecraft, Chamber,
Emission, Environment, Errop, Gas. Heat,
Simulation, Space, Surface, Temperature, Test,
Transfep, Vacuum, Vehicle

NG7=-17513 CFSTI Pricest: PC$3.00 MF$0,9%

1
THE SUBLIMATION OF GRAPHITE AT HYPERSONIC SPEEDS
General Electric € Philadeiphia P Missite and Space Civ {

000000) .

Scala, 5. M., Gilbeft, L, M.
1185L3 USGRDR

Aug 64 2p '

Rept No: r645D55

Contract: AFQ4 B4T7 269 , AF04 694 222

Prepared for presentation at the AIAA Entry Technology
Conference, NASA lLangley Research Center., 12-14 Ocrt 64.

Abstract: A new theoretical model is presented fer the
subiymation of graphite at hypersonic flight speeds., The
aerothermochemical 11nteractions between dissociated air ana
graphite are treated by means of a nine component model.
inctuding O, 02, N, N2, CO, COZ. C, C3 and CN. The mass
transfer rate, the heat transfer rate. and the skin friction
ccefficient are determined numerically and are then correlatec
by means of algebraic equations, as a function of stagnation
pressure, stagnation enthaipy and wall temperature 1n the high
Reynolds number laminar flow regime. (Authonr)

Descriptorst (*GRAPHITE, SUBLIMATION), (*HMYPERSONIC FLIGHT,
GRAPHITE}, HYPERSONIC CHARACTERISTICS, MATHEMATICAL NODELS.
GASES, AIR, DIFFERENTIAL GEQMETRY, TRANSPORT PROPERTIES.
THERMODYNAMICS, BOUNDARY LAYER. REACTION KINETICS, REYNOLDS
NUMBER, LAMINAR FLOW, FRICTION, HIGH-TEMPERATURE RESEARCH.
REFRACTORY MATERIALS, AEROSPACE CRAFT, ABLATION, HEAT SEHIELDS,
AERODYNAMIC HEATING, RE-ENTRY VEHICLES, SURFACE TEMPERATURES.
PRESSURE, PYROLYTIC GRAPHITE, AERDDYNAMIC CONT&E}:&URFACES
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Passive, Protection, Spacecraft. System., Temperature, Thermal

DEVELOPMENT OF THERMAL CONTRCL COATINGS FOR SPACE VEHICLES '
NG8E6-27227 CFSTI Prices! PC$6.00 MF$0.95

National Aeronautics and Space Administration, Washington, D.

c.
Mook, C. P.
1022€E2 Fld: 20M STARQO419 THERMAL CONTROL OF SPACE VEHICLES
1964 i}
Rept No: NASA-TM=-X-54906 Patent assigned to NASA
Presented At the Govt. Paint Symp., Ann. Meeting of the Natl. Clemmons, Dewey L. dp
Paint, varnish and Lacquer Assoc,, Dallas, 11 Nov. 1964 019443 Flg: 228. 11C USGROR4014
6 Apr 65
Descriptors! =Protective coating, *Space vehicle, *Thermal Moni tor: 18 .
- protection, Carbon, Coating, Control, Development, Dioxide, Available from Commissioner of Patents. Washington. D.C,.
Epoxy, Oxide, Paint, Pigment, Protect:ion, 51licone, Space, 20231, $0.25 .

Thermal, Tirtanyum, Vehicle, white, Zinc
Abstract: The space vehicle 15 of the type similar to the Echo
NGGB~33378 CFSTI Pricest PC$3.00 MF$0.95 I satellate. It 1s carried 1nto space in the nose cone of &
missite, The vehicle has an exterior aluminum surface. A
thickness of the aluminum surface s chemically converted into
- an amorphous phosphate laver.
HEAT-TRANSFER AND PRESSURE DISTRIBUTIONS ON A FLAT-FACE

ROUNDED-CORNER BODY OF REVOLUTION WITH AND WITHOUT A FLAP AT A Descriptors: (*Satellites(Artificial), Temperature controll.

MACH NUMBER OF 8 Communication satellites{Passive), Patents. Phosphate ccatings
' Aluminum, Surfaces. Laminates, Composite materials.

Nationat Aeronautics and Space Administration. Langley Inflatablie structures, Polyester plastics. Foils

Research Center, tangley Station, va, .

Jones, R. A. Patent 3,176,933

102113 Fid: 20M STARD419
Sep 62 59p
Rept No: NASA-TM-X-703
- . STUDY OF A DRAG BRAKE SATELLITE RECOVERY SYSTEM, VOLUME 11
Descriptorst! *Body of revolution, *Flap control, *Flat surface

+ *Heat transfer, *Hypersonic speed, *Pressure distribution, Avco~Everett Research Lab., Mass.

*Zero angle of attack, Afterbody, Angle of attack, Body, 0Q35E1 Fld: 518 USGRDR3908

Control, Corner, Distribution, Enthalpy, Face, Flap, Flat, Gas Rept No: ASD~TR-61-348-Vol1-2

« Point, Pressure, Real, Reentry, Revolutron, Reynolds number, Contract: AF33(600)41291

Round, Stagnation, Surface, Vehicle, Zero Monitor: 18

N66-33334 CFSTI Prices: PC$6.00 MF$0.95 Descraiptors! =*Satellate{Artificral), *Drag. *Air brake flaps.

*Atmosphere entry, =Space capsules. =Aerodynami¢c control
surfaces, Recovery., Re-entry vehicles, Deceleration. Cesign.

Materials, Wire screens., Heat resistant paints.
DEVELOPMENT OF PASSIVE TEMPERATURE CONTROL COATINGS FOR USE ON Instrumentation, Telemeter systems
THE- APOLLO VEHICLE ABLATIVE THERMAL PROTECTION SYSTEM FINAL
REPORT - AD-275 253
Avco Corp., Wiimington, Mass. Space Systems Div.

Gannon, R. E., Hughes, C. T., lLaszlo, T. 5., Rand, M.
095301 Flg: 20M STARQ415

Apr 66 128p

Rept No: NASA-CR-65366, AVSSD-0012-66-RR

Contract!: NASS-3406

Descriptors: *Apollo spacecraft, *Pprotective coating,
*Temperature control, *Thermal protectijon, Ablation, Aluminum,
redt® =~ . Cloth, Coating, Control, Fabric, Fibeprglass, Foi1l, Multilayer, . [T Jo Wl I T TROP .- lMatQaavE fe fa own b
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ANDDIZED ALUMINUM COATINGS FOR TEMPERATURE CONTROL OF SPACE
VEHICLES

Aeronautical Systems Div., Wright-Patterson AFB, Chio.
Weaver, James H.
0025H4 Fid: 518  USGRDR3906
Rept No: ASD-TDR-62-918
Mon:tor: 18

Descriptors: =*S5gacecraft, =*Heat shields, =*Metal coatings,
*Aluminum coatings, Temperature control, Reflectors, Solar
radratiyon, Ultpaviolet radiation

AD-402 38t
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Evaluation of Coated Columbium Alloy Heat Shields for Space
Shuttle Thermal Protection System Application

General Dynamics/Convair, San Diego, Cal:f.

Fipal Report.

Black, W. E.

D291t Fid: 1%F, 22B, 71N, B8B4G, 84C
Apr 77 B87p

Rept No: NASA-CR-2824, CASD-NAS-76-056
Contract: NAS1-9793

Monitor: 18

STAR1513

Ahstract: A three-phase program to develop and demonstrate the
feastbrlity of a metallic heat shiyeld surtable for use on
Space Shuttle Orbiter class vehicles at operating surface
temperatures of up to 1580 K (2400 F) 1s summarized. An
orderly progression of configuration studieg, material
screening tests, and subscale structural tests was performed.
Scale-up feasibility was demonstrated n the final phase when
a sizable nine-panel array was fabricated and successfully
tested. The full-scale tests included cyclic testing at
reduced air pressure to 1590 K (2400 F} and up to 158 dB
overall sound pressure tevel. The selected structural
configuration and design techniques succesfully elimingted
therma!l 1nduced failures. The thermal/structural performance
of the system was repeatedly demonstrated. Practical and
effective field reparr methods for coated columbium alloys
were demonstrated. Major uncertainties of accessibility,
refurbishabili1ty, and durabiiity were eliminated.

Descriptors: xHeat shielding, *Niobium alloys, *Space shuttle
orbiters, *Thermal protection, Ceoatings, Feasibility, Lif¢
{Durability)}, Quality control

Identi1fiers: Spacecraft, High temperature tests, NTISNASA

N77-22531/65T NTIS Prices: PC$4.50/MF$3.00

Control Coatings by Ultraviclet and
Panrticie Irpradration Effects Etude des Degradations de
Revetements de Controle Thermique Sous 1'Effet des
Rayonnements Utltraviolets et Particulaires

Degradation of Thepmal

Office National d'Etudes et de Recherches Aerospatiales,
Toulouse (France}. Dept. d'Etudes et de Recherches en
Technologie Spatiale.

Final Report.

Bourrmieau, J., Paillous, A., Romero, M. -
D2901L2 Fid: 228B, 18H, B4Cc, B4G STAR1512
Oct 76 127p

Rept No: ESA-CR(P)-892

503
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Contract: ESTEC-2515/75~HP
Menitor: 18
Language 1n French.

An analysis 15 presented of thermal control ceating
degradation by uitraviolet, electron, or proton irraciation
based on ex1sting literature. Results of wultraviolet
irradiation of the same material are very dispersec since
wavelengths and 1ight sources may vapry. The influence of
intensity or temperature is also noted. Results of ejectron or
proton irpadration seem compatible notwithstanding their
apparent dispersion., It i1s shown that variation of the cptical
absorption coefficient 15 directly linked to the average value
of the energy dose absorbed in the degraded material layer.
The effects of temperature and intensity are noted also n
this case.® The nformation can ba used to select the best
symulation conditions. An experimental and thermal study
program 15 proposed.

Abstract:

Dascriptors: *Electron irradiation. *Proton irradiation,
*Radration effects, =*Thermal control coatings. *Uitraviolet
radiation, Degradation, Light sources., Space environment
simuiation, Temperature effects

Identi1fiers: Spacecraft, France, NTISNASAE

N77-21375/95T NTIS Prices: PC$6.00/MF$3.00


http:PC$4.60/MF$3.00

DIALDG Fije6: NTIS 64-77/15517 (COPR. N.T.I1.S.) (Item

Macrotaminate Particle Composite Material Development

Boeing CO Seattle Wash (059 600)

Intervm rept. no. 6, t Feb~{ Apr 65

Simpson, F. H., Stejskal, L. M.

D272512 Fid: 11D d7716

i Apr 65 16p

Contract: NOw-64-0194

Monitor: 18

Distribution limitation now removed. NOTE: Only 35mm microfilm
15 avairiable. No micprofiche.

Abstract: This report describes work accompligshed on the
development of mansrclaminate particle composites. Specimens
made from cubical shaped particles had better oxidation
resistance and higher compressive strength than those made
using plate~|like particles. Specimens made using rectangular
shaped particles with one axts elongated have nearty
comparable oxidation and compressive properties to those made
from cubical particles and have higher flexural strength.
Flexural strength, compressive deformation and we:ight loss due
to oxidation 1increase with pncreasing metal content in the
composite. The rate of weight loss due to oxidation 1ncreases
with 1ncreasing metal content, Results from hot pressing,
isostatic pressing and warm pressing experiments are
sumnarized. Substantial mprovements 1n sintering of the
composite have not been realirzed ei1thep by 1ncreasing pressure
in the vacuum furnace or through uUse of wet hydrogen. Yielding
in flexural specimens prior to ultimate fairlure was obtained
tn specimens sinteped n, wet hydrogen and not in those
sintered i1n vacuum. (Author)

Descriptors: (*Composite matepsjals, Laminates), (*Laminates,
Composite materials), Heat resistant matemials, Molybdenum,
Ceramic coatings, Oxides, Magnesium compcunds, Dioxides,
Hafnium compounds, Cerium compounds, Deformation, Compressive
properties, Oxidation, Failure (Mechanics), Creep, Material
forming, Hot working, Controlled atmospheres, Hydrogen,
Sintering, Vacuum furnaces, Particle size

Hafnium Particulate

Ident)rfrers: diox1ide,

NTISDODXD

composi tes,
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Solar Cell Assembly

Natironal Aeronautics and Space Administration. Lewis Research
Center, Cileveland, Dhio.

Patent.
Brandhorst, H. W. dJr

D2682G1 Fid: 1B, 90, 97N STAR1510
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Patented 2 Nov 76 5p

Rept No: PATENT-3 989 541, PAT-APPL-510 877
Mon:tor: 18
Misc—~Fitled 30 Sep.
2775).

Thhs Government-owned 1nvention avaiiable for U.5. licensing
and, possibly, for foreign licensing. Copy of Patent available
Commissioner of Patents, Washington, D.C.

1974 Supersedes N74-33484 (12 - 23, p

Abstract: The solar cell assembly includes a solar cell having
an overlay of a semi~transparent coating of a metal, such as
aluminum or s:ilver, which covers the entire surface thereof.
The purpose of the coatyng 15 to lower the amount of incident
radhation on the cell and thereby lower cell temperature. The
use of the semi—-transparent coating over the entire cell,
surface uniformly Timits 1ncident radrattion and hence reduces
cell heat without any temperature grachents. The coating alsoc
lowers series cell resistance. The coating may be directly
deposited on the cell surface or on the undersurface of a
cover plate bonded to the cell.

Descriptors: *Solar cells, #*Patents, 1Incident radiation.
Luminous 1ntensity, Heat shielding., Metal coatings, Protective
coatings

Identi1fiers: PAT-CL-136~89, Alumipum,
Thermal control coatings, NTISNASA

Silver, Temperature,

N77=-19571/757 NTIs Price: Not ava:ilable NTIS
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Study of vacuum Welding

Research Corp Cambridge Mass Norton Exploratory

(400 489)

Natiyonal
Research Dhv

Interm rept. 2 Mar 64-15 Jun 65

Brock , F. J., Fasolno , L. G., Hordon, M. J.
D26021L1 Fld: 134, 1tF d7715%
Aug 65 66p

Rept No: 82-1-0218

Contracti AF04(611)-9717
Project: AF-6753
Monitor: AFRPL-TR-65-175

Distribution jimitation now removed.

Apbstract: Cold WwWelding between aluminum, copper, stainiess
steel! (440 C and 17-4 PH), and tungsten carbide was studied
experimentally over the temperature range of 90 to 260 C with
interface contact stresses at 0,100 and 1000 psi1  under
extremely low pressures about 5 x 10 to the minus 13th power
torr. Adhesion after abrasion was studied under the same
conditions. Vacuum effects were separated from temperature
effects by conducting the tests both 11n vacuum and unit
temperature effects by conducting the tests both in vacuum and
unit atmosphere of argon, The effectiveness of anti~adhesion
coatings (aluminhum oxide, chromium oxide, zirconium oxide and
molybdenum disulfide) was studied undep the same conditions. A
review of exi1s5ting cold welding theories was made and a set of

design criteria developed to aid in  preventing welding.
(Author)

Descriptors: (*Welding, Vacuum), Aluminum alloys, Copper,
Stainless steel, Carbides, Tungsten alloys, Abrasives, Argon,
Controlled atmospheres, Adhesion, Reduction, Space
environments, Coatipngs, Oxides, Chromium compounds, Alumynum

Sulfides, Molybdenum

compounds, Dioxides, Zirconium compounds,
Separation, Bonding,

compounds, Temperature, Shear stresses,
Friction, Surfaces

Identifiers: Aluminum alloy 2014, Alumina, Chremium(lii) oxide
+ Molybdenum(iv) sulfide, Steel 1050, Steet 17-4 ph, 5teel
440c, Tungsten carbide, Zirconmium oxides, NTISDODXD
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Particulate and Solar Radiation Stabhle Coating for Spacecraft

National Administration. Langley

Research Center,

Aeronautics and Space
Langley Station, Va.

Patent.

Slemp, W. S.

0253382 Fild: 228, 11C, B4G, 71E, 90
Patented 15 Feb 77 ap
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Rept No: PATENT-4 008 348. PAT-APPL-578 240
Moni1tor: 18
Misc—-Fited 16 May 1575 Supersedes N75-29431 (13 - 20, p 2526).

Subm-Contnuatron=-1n—-Part of Abandoned US Patent Appl.
Sn—-428992, Filed 27 Dec. 1973.
This Government—-owned 1nvention available for U.5. licensing

for foresgn licensing. Copy of Patent available
p.C.

and, possibly,
Commissioner of Patents, Washington,

Abstract: A laminate thermal control coating for spacecraft
comprising a laver of solar radiration stable film, a tayer of
particulate radiation stable f11m applied to the upper surface
of the solar radiation stable film, and a layer of reflecting
material applited to the lower surface of the solar raciatron
stable fi1m was described. The coating experiences no i1ncrease
in solar radiation absorptance {the proportion of rachant
energy absorbed) upon exposure to particulate or solar

racdiation as the particuiate radiation 15 substantially
absorbed 11n the particulate pradiation stable layer and the
sotar radiation partially absorbed by the particulate
radiation stable layer is transmitted by the solar raciation
stable fi1lm to the reflecting material which reflects it back
through the laminate and into space.

Descriptors: *S5olar radiation, *Spacecraft structures,
*Thermal controt coatings, *Patents, Film cooling. Heat
shielding, Laminates, Radyation absorption

Ident1fiers! PAT-CL~-428-35, NTISNASA
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Thermal Barrier Coatings: A Near Term, High Payoff Technology

Aeronautics and Space Administration. Lewis Research

Cleveland, Ohio.

National
Center,

Levine, S, R., Ciark, J. S.

D2391G1 Fid: t1¢C, 13A, 21E, 7iE, 81D STAR1508
1977 1Sp

Rept No: NASA-TM-X-73586G, E~9049

Monitar! 18

Subm~Prepared 1n Cooperation with US Army Aip Mobility R and D
tab., Cleveland. Conf-Presented at the Workshop on Ceramics
for Energy Conversion Systems, Orlando, Fla., 24-26 Jan. 1977;
Sponscred by Erda.

Abstract: The present status of thermal barrier coatings 5
reviewed ncluding both experimental results and forecasts of
the benefits derived from use of these coatings wn aincraft
and utility gas turbines, The potential of thermal barrier
coatings relative to structural ceramics 1s discussed along
with a development plan for these eccatings. Performance of
varmious oxi1de ceramic thermal barrier layers are considered;
vamables include cycles to failure, leading-edge wall
temperature, coolant-to-gas flow ratio, time, weight change,
thermodynamic efficiency, and specific cutput; 4 figures and 1
table 1nclude numeric data.

Descriptors: *Thermal control coatings, .Technological
forecasting, Technology assessment, Aircraft engines, Ceramics
+ Gas turbines, Protective coatings, Turbine blades, Failure,
Thermal c¢ycling tests, Thermodynamic efficiency, Time, Wall
temperature, wWeight peduction

Ident 1 fFiers: NTISNASA
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Pulsed Plasma Plume Studies

Fairchild Republtic Co Farmingdale N Y (408278)
Final rept. Mar 75-Nov 76

Guman, wWilliam J., Begun, Martin

D1993C3 Fid: 21C, 228, 818, B4G GRAI7711
Mar 77 100p

Contract: F04611-75-C-0037
Project: 3058

Task: 12
Monmitor: AFRPL-TR-77-2
Abstract: The exhaust plume of a millipound thrust level

pulsed plasma thruster was studied 1n a vacuum chamber having
all walls cooled by liguid nitrogen. This thruster has a
propulsive performance capable of meeting North-South

station-keeping requirements of satellites. The major source ,

231) Useri277 15aug?7
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of contamination of a surface located in the facilyty was
identi1fied to be mainly due to mass being scattered cff the
walls of the test facil:ity because the walls were incapable of

absorbing the highly energetic plure of the first encounter
with the wall. By means of a Langmuipr probe, caiorimetr:c
discs, a collimated QCM and collimated glass capture cups 1t
was fouhd that the transient plume ;s fairly well collimatec

and that the outer extremities of the plume are located within

+ or = 30 degrees to + or ~ 40 degrees with respect to the
geometric center line of the thruster that was studied.
Whether or not major changes of the exhaust cone would chanoe

location was not examined. Time resolved studies of the
a Langmuir probe and a photocel! has shown the tife
a pregion in space to be only a few tens of

result reveals that a spacecraft surface
exposed over a 5 to 7 year period to the plume of a
North-South station Keeping thruster will actually see an
accumulated plume flow time for only about 5 minutes during
that mission time.

this
plume by
of the plume at

microseconds., This

*Space propulsion,
Stationkeepino.

Descriptors: *Electric propulision.
*Thrusters, *Exhaust plumes, *Plasma engines,
Rochket exhaust, spacecpaft., Solar cells, Contamination.
Surfaces, Solid propeliants, Instrumentation, Test facilities,

Vacuum chambers, lon density, Temperature control
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Investigation of Nondestruct:ive Methods for the Evaluation of
Graphite Materials

Avco Missiles Space and Electronics Group Lowell Mass Avco
Space Systems Div (401 409)

Technical rept. 15 Apr 66=-15 Apr 67

Lockyer, G. E., Shultz, A, W., Serabian, 5., Carter, §. W. °
D1913L3 Fid: 118 d7710

Jun 67  170p

Rept No: AVYSSD=-0228-67-CR

Contract: AF 33(615)-3942, AF 33(615)-1601

Monitor: AFML=-TR-€7-128

Distributieon Timitation now removed. .
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Abstract: A program of investigation was begun 1n April 1864,
to determine nondestructive methods and techniques for
evaluating and characterizing graphtite materials. The
praperties ang behavior characteristics of graphite which are
impor tant to ablative applications were 1dentified and
corrélated with the applicable NDT methods and techniques
during the first year. Emphasis was directed 'n verification
of the applicabriaty of the various NDT techniques and
correlation to characterize graphite in relation to service
performance has been an item of major concern. Statistical
analysis of these correlations has established the
significance of the correlations for predicting the related
material properties. An extensive analysis of the application
of NDT flaw testing and properties evaluation 1n regard to
qualrty and reliability 1s presented. A detairled discussion of
infrared technique development activities for measuring
thermal properties 15 also presented. The 1nfluence of
attenuation and the related effects of freguency distorfion on
veloc1ty measurements 1S evaluated and described.

Descriptors! (*Graphite, Nondestructive testing), Standards,
Ablation, Thermal properties, Thermal shock, Racdiometers,
Measurement, Thermal stresses, Heat shhelds, Thermal
conductiyvity, Attenuation, Thermodynamics, Surface properties,
Qualtty control

Identi1fiers: Ablative materials, NTISDODXD
AD-816 980/95T NTIS Prices: PC$6.75/MF$3.00

Reflectivity Measurements of Selected Thermal Control Coatings
Irpadiated in High Vacuum

General Dynamics/Foprt Worth Tex Nucliear Aerospace Research
Facility (147 820)

Technical rept. 1 Oct 64-1 Dec 66
McDan‘e‘. R. H., Bell, J. R.,y Wattier, J. B.
D1905A3 Fid: $1C d7710
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Jun 67 126p

Rept No: FZK-326

Contract: AF 29(601)-7077

Project: AF-6773

Task: 677302

Monitor: AFWL-TR-67-22

Distribution 1imstation now removed.

Abstract! Several specimens of each of the followina types of
thermal~control coatings were 1rradiated for 200 hrs at a
power level of 3 Mw by the Ground Test Reactor! Acryilic T102.
Silicon alkyd T102, 3M whaite Velvet, Mgl acrylic, Fe203.
M-polyvinyl butyrol Ti02, ZnD/X20 $102, Y02/K20 $i02, Anodizec
aluminum, and PV 100. Reflectance values for each of the abave
types were determined in  the 0.3- to 26.4-micro range. The
speci1mens were rradiated at the west position of the GTR
irradiation cell while 1n a high-vacuum (.00000% torr)
environment. The ntegrated neutron and gamma doses rncident
on the specimens were 10 to the 17th power nvt (E>10 kev) ana
2 x 10 to the i11th power ergs/gm(C). respectively. After the
apparatus containing the specimens had decayed sufficiently
for safe handiing, reflectance measurements were made, In the
0.3- to 2.2-micron range, the reflectance was measured 1n hioh
vacuum {.00000% torr) by use of a Mgl reference., a MopO-coatec
integrating sphere, a tungsten source, a fused-silica prism,
and photomultiplier and lead sulphide detectors. In the 2.2-
to 26.4- micron range, the reflectance was measured by use of
a hohlpaum, a gold reference, KBr, and CaF2 prisms. and a
high-sensi1tivity thermocouple detector. The reflectance data
obtained in this experiment indicated that al} the
theprmal-control coatings except Fe203 were daraged to some
extent by the reactor radiation. The MgD acrylic coatinag
displayed the most change throughout the complete spectral
range (0.3-26.4 microns). (Author) )

Descriptors: (*Refractory coatings, Reflection), Vacuum,
Damage, Radiation « effects, GSpace environments, Titaniur
compounds, Dioxides, Magnesium compounds. Iron compounds.
Si1licones, S5i11icates, Oxides, Silicon dioxide, Acrylic resins,
Spectrophotometers, Dosimeters, High orbit trajectories:
Spacecraft, Thermal radiation, Blackbody radiat:on, Heat
transfer, Emissivity, Solar radiation

Identifiers: NTISDODXD

AD-815 91t1/35T NT1S Prices! PC$6,00/MF$3.00
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Effects of Hydrogen Treatment on the Ductility of Molybdenum
under 760 and 10 to the Minus 10TH Power Terp

Aerospace Corp El Segundo Calif Labs Div (401 932)
Rept. for Mar 65-Jun €6
Feuerstein, Seymour

Di1ss2ci Fid: t1F, 20K
Jan 87 24p

Rept No: TR-1001(2250-20)-4
Contract: AF 04(695)-1001
Monitor: SSD-TR-67-35
Distribution 1i1mi tation now removed.

d7710

Abstract: Room—temperature . tensile experiyments -+ on
polycrystalline molybdenum 1ncdicate a grain size and heat
treatment contribution to the difference 1n strain-to-fracture
of specimens deformed at 760 Torr to those deformed at 10 to
the - ~10th power Torr. The magnitude of the effect appears to
depend critically on grain si1ze and mpupity distmibutions
resulting from heat treatment with and without a hydrogen
atmosphere, However, 1t has been determined that the ductrlity
effects are predominantiy due to a change 1n ductiliity of
specimens tested at atmospheric pressure. Ultrahigh vacuum
tensile behaviors are relatively unaffected. The 1largest
drfference 1n strain~to—fracture (approximately 13%) was 1n a
narrow grain-size range 1n which specimens were first
recrystaliized and then soaked 1n a hydrogen atmosphere. The
enhancement of ductility of hydrogen-treated specimens under
vacuum suggests the involvement of a hydrogen-related gaseous

contaminant. (Authonr)

bescriptors:t { *Hydrogen embrtttiement, Mo lybdenum), {
*Molybdenum, Low pressure), Vacuum, Ductility, Environmentatl
tests, Controlied atmospheres, Impurities, Polymerization,

Strain{Mechanics), Heat Grain size, Surface area,

Cracks, Tensile properties

treatment,

ldentifiers?! Polycrystallines, NTISDODXD

AD~813 026/2ST NTIS Prices: PC$3.50/MF$3.00

Nasa Dffice of Aaeronautics and Space Technology Summep
Workshop. Executive Summapry
National Aeronautics and Space Adminmistration. Langley
Research Center, Langley Station, Va.
Dig25L2 Fid: BA, Z22A, 228B, 84A, TOE, 84C STAR1504
Aug 75 92p
Rept No: NASA-TM=X-73960
- Grant! NSG-~1186
Mopitor: 1B
Sepr~i1. Subm-Prepared Jowntly with 0ld Dominion Univ.,
Norfolk, VA. Conf-Conducted at Madison College, Harrisonburg, .
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VA., 3-16 Aug. 1975.
Abstract: Research and technology investigations are
identified 1n eleven discipline technologies which reouire or

which could significantly benefit from an n-space experiment.
systems demonstrations, or component test using the Space
Transportation System. Synopses of the eleven technoloay
panels reports are presented.

Descriptors: +*Aerospace environments, *Conferences., *¥ission
pianning, *Research projects, *Space transportation, *Spacelab
+ Cryogenics, Data processing, Life support systems. Space
manufacturing, Space shuttles. Thermal control coatings. User
requirements

NTISNASA

Identifiers!: *Meetings,

N77-13921/0ST NTIS Prices: PC$5.00/MF$3.00

Nasa Qffice of Aeronautics and. Space .Techndlogy Summner
Workshop., Volume 8% Thermal Control Panel

National Aeponautics and Space Administration. Langiey
Research Center, Langley Station, Va.

Final Report. '

D1825K2 Fid: 22A, 228, SA, B4A, 84C, 70E STAR1504

Aug 75 170p

Rept No: NASA-TM—-X-73968

Grant: NSG-1186

Monitor: 18 .

Seri~11. Supbm-Prepared Jointly with 01d Dominicn Univ..
Norfolk, VA. Conf-Conducted at Madison College, Harriscnburog,

VA., 3-16 Aug, 1975.

Abstract: Technology deficiencies iy the area of thermal
control for future space missi1ons are i1dentified with emphasis
on .large space structures and cold contrclled environments.
Thermal control surfaces, heat pipes, and contaminati)on are
considered along with cryogenics, insuliation, and desiwon
technigues. Major directions forecast for thermal control
technology development and space experiments are: (1} extena
the useful li1fetime of cryogenic systems for space, (2) reduce
temperature gradients, and (3) improve temperature stabjlity.

Descriptors: *Conferences, *Mission planning, *Spacelab.
*Technology assessment, *Temperature control. Cryogenics, Life
(Durability), ‘Space shutties, Temperature gradients, Thermal
control coatings, Thermal stabitity

Identifiers: *Meetings, NTISNASA
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Téstyng and Fabrication of Solar Absorbers for the D5a‘
Satellite Mise au Point et Fabrication d'Abscrbeurs Solaires
pour le Satetlite D5a'

Centre National d'Etudes Spatiales, Toulouse (France).
Simon, J., Riboulet, M.

D1g154J1 Fid: 108, 228, 97N, 84C, B84G
May 76 15p

Rept No! CNES-NT-37

Monitor! 18

In French; English Summary.

STAR1504

Abstract: A vacuum evaporated absorber coating consisting of
layers of §5i0x =*NiCr = Al was developed for use on the French
DSA! satellite. Thais coating has a solar absorptance
coefficient of 0.70 and an nfrared emittance coefficient of
0.045. « Qualification tests (storage, humidity, therma)
cycling, ultraviolet i1rradiation, particlte irradhation, etc.)
are reported.

Descriptors: *Fabrication, =*Salar energy absorbers, *Thermal
control coatings, French satellites, Qualifications, Aluminum,
Nickel attoys, Silicon oxides, Thermal cycling.tests, Vacuum
deposition .

Identifiers: Chromsum alioys, Infrared radiation, Emissivity,
Spacecraft, Quality controil, Tests, France, NTISNASAE

N77-13110/057 NTIS Prices: PC$3.50/MF$5.00

Transonic Stability and Control Characteristics of a 0.015
Scale Model 69—-0 of the Space Shuttle Orbiter with Forebody
Rsi Modification in the NASA/LARC 8 Foot Tpt (LA72)

Chrysler Corp., New Orleans, La., Space Div.
Balt, J. W., Edwards, C. R.

D1665H1 Fid: 1A, 22B, B1A, BA4C
Oct 76 155p -

Rept No: NASA-CR-147844, DMS5-DR-2309
Contract: NAS9-13247

Momi tor!: 18

STAR1503

Abstract: Tests were conducted 1n the NASA/LaRC B8 foot
transonic wind tunne! from March 26 through 31, 1976. The
mode 1 was a 0.015 scale $SY Orbiter with fopebody
modi fications to simulate slight reductions in the reusable
sunrface 1nsulation (ARSI} thickness. Six component aerodynamic
force and moment data were obtained at Mach numbers from 0.35
to 1.20 over an angle of attack range from -2 deg to 26 deg at
sideslip angles of 0 deg and 5 deg. (Author)

Descriptons: *Space shuttle orbiters, *Surface stability,
Forebodies, Transonic wind tunnels, Aerodynamc forces, Angle
of attack, Mach number, Thermal insulation
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High Temperature Test Methods

General Dynamics/Convair San Diego Calif (147 850}
Moran, Jd. P., Schaff, E.

01621L3 Fid: 201, 20M, 228 g7708

31 Dec 58 119p

Rept No: GDC~ZR-658-026

Monitor: 18 '

Distribution Jimitation now removed.

Abstract: Heating, locading and test measurement ecouypment for
use 1n high temperature structural tests was develgped ana
improved, as follows: A vacuum type heat tension pac which
will simultaneously load a skin surface up to 12.0 ps1 anc
heat 1t to 550 wegrees F at rates of 20 degrees F/second.
Saveral devices using infrared lamps for producing very hioh
temperatures and high energy fluxes. Reflectors fcr high
density infrared lamp banks i1nclude specular finished aluminumr
and stainless steel. Comparison tests on several deflection
probes which woulu mechanically transmit deflections of hot
specimens. Materials 1nvestigated to find a coating for
increasing specimen absorption of infrared energy. Specimen
cooling methods studied by expanding liguid carbon cioxide
through nozzles aujacent to a test specimen. Arc-powerec
devices for producing high fluxes and temperatures. A plasma
jet which will draw esther A.C. or D.C. power from i1gnitron
controllers. A plasma jet for heating a leading edge. The two
most promising types of high temperature stra:n gages.
{Author) - :

Descriptors:! {*Spacecraft, *Hi1gh temperature}, Heating
elements, Infrared equipment., Heat flux, Reflectors, Aluminum.
Stainless steel, Goid, Plating. Computer programming.
Probes({Electromagnetic), Coatings, Absorption, Cobalt
compounds, Carbon uioxide, Atmospheres, Plasma jets, Electmic
arcs, Cooling, Deflection, Strain gages, Models(Simulationsl.
Model tests, Structural properties, Vacuum apparatus. Control
panels

ldentifiers! GraphsiCharts), Steel 1050, NTISDODXD
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Evaluation of Flat-Plate Collector Efficiency under Controlled
Conditions 1n a Solar Simulator

Nat:onal Aeropautics and Space Administration. Lewis Research
Center, Cleveland, Ohio.
Johnson, S$. M., Simon, F.
Di1514L2 Fid: 108, 97N
1976 190

Rept No: NASA-TM-X-73520, E-8932

Monitor: 18

Conf-Presented at the iIntern, Solar Energy Soc., Conf.,
Winnipeg, Canada, 15-20 Aug. 1976.

STAR1502

Abstract: The measured thermal efficjencies of 35 collectors
tested with a sotlar .simulator, along with the correlation
eguattons used to generalize the data, are presented. The
singie correlation used 15 shown to apply to all the d:fferent
types of collectors tested, including one with black paint and
one cover, one with a selective surface coating and two
covers, and an evacuated-tube collector. The test and
correlation technique 15 alsc modified by using a shield so
that coliectoprs larger than the simubator test area can also
be tested. This technique was verified experimentally for a
shielded collector for which the colliector shielded area was
31% of the solar simulator radiation area. A table lists all
the cotlectors tested, the colliector areas, and the
experimental constants used to correlate the data for each
collectar. (Author)

Descriptors: #*Solar collectors, *S5olar simulators, Energy
conversion efficiency, Flat plates, Data correlat,on, Surface
layers, Thermal energy

Identifiers: xFlat plate collectors, Black coatings, Optical
coatngs, Tests, Performance evatuation, NTISNASA

N77-11530/157 NTIS Prices: PC%3.50/MF$3.00

Passivation of Pigment Particles for Thermal Control Coatings
Stanfdrd Research Inst., Menlo Park, Calif.

Fina) Report, Apr. 1974 - Sep. 1975.

Sancier, K. M., Morrison, S. R., Farley, E. P.
D1513A4 Fid: 11C, 22B, 20F, T1E, 46C, B4C, 84G
Sep 75 a7p

Rept No! NASA-CR-150046

Contract: NASB8-21270 '
Monitor: 18

STAR1502

Abstract! The preparation of a matri1x of 48 samples consisting
of pigments and pigmented paints 1s described. The results
cbtained from testing these samptes by electron spin resonance
and by wn situ spectral refiectance measurements in space

231) Usert277 15aug?7 , 510

simulation tests are presented. Conclusions ang
recommendatjons for further research are given. (Author)

*Thermal control coatings, Passivity.
Environmental tests. Space

Descriptors: *Paints,
Electron paramagnetic resonance,
environment simulation
Identifiers: Pigments, Spectral emittance, Optical coatings.
Spacecraft, NTISNASA

N77=11174/88T NTIS Prices: PC$4.00/MF$3.00
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Production of High Purity Thermai Control Coatings

Lockheed Mi1ssil1es and Space CO Palo Alto Calif (210 110}
Final rept. 1 Jun 66-30 Feb &8

Bailin, Lionel J.

D1413F3 Fid: t1tC, 228
Apr E8B 200p

Contract: AF 33(615)-5132
Monitor: AFML-TR-68-70
Drstribution iimitation now removed.
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Abstract: Methods, process controls, and equipment have been
developed Ffeor preparing high purity 1norganic-based thermal
control coatings for spacecraft. Two prgments, Zr02.5102 and
L1AiIS104, have been synthesized in the laboratory, optimized,
and produced 11n multipound quantities. The effects of romic
impurities, synthesis, and pigment purifrcation parameters on
the space radiaton stabr 11ty of the pygments and
pignent-potassium silicate binder systems have been studied 1n
detail. Optimization of the pigment—potassium si1ircate matrix
for preparation of gallon gquantities has been carrijed out.
Formulation of these dquantities is now routine. Application by
spray and drawdown techniques for a variety of aluminum and
titanium space vehicular shapes and sizes has been successful
with no cracking or loss of adhesion. Coating preparation and
deposition methods have evolved to produce i1norganic coatings
of mintmal optical and physicail changes 1n
laboratory-simulated space radiation and vacuum environments.
The potential for effectively coating large and complex shapes
and structures with a high degree of reproducibility and
reliability hag been demanstrated. (Author)

Temperature control), (*Coatings,
Production), Pigments, Silicates, Zirconmium oxides, Sylicon
dioxide, Lithium compounds, Aluminum compounds,
Synthesis{Chemistry), Optimizatiyon, Purification, Impurities,
Binders, Potassium compounds, Adhesion, Sprays, Solar
rachation, Stability, Doping, Substrates

Descriptors: (*Spacecraft,

Identifiers: Lithium alumnosilicates, Potassium silicate,
*Protective coatings, *Thermal control coatings, NTISDODXD
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The Acceptance Tests on the Antenna and Pedestal of the Helios
Command Station

European Space Agency, Paris (France).
Shiwinski, P,

D1362C3 Fid:s 220, 9E, B4E&, 49A
Apr 76 67p

Rept No: ESA-TT-293, DLR-~MITT-75-23
onitor: 18
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Tran—-Transt. Into English of 'Abnahmemessungen an der Antenne
v, Dem Drehstanu der Helios— Kommandostation'., Dfvir,
Oberpfaffenhofen, West Ger. Report Dipr-Mi1tt=75-23, 14 Nov.
1975. Misc-Qri1ginal Geprman Report Available from Ofvir,
Cologne Dm 26.

Abstract: The acceptance tests are used to illustrate the
comptex relationship between the wmechanics, control, anc
steering equipment (drives), and the radration characteristics
of the antenna. Coincidence of the mechanical and electrical
axes at an ejevation angle of 45 deg is achieved by adjusting
the 1individual elements. The surface roughness of the mawn
dish sets an upper 1vmt to the frequency range. The maximur
velocity and acceleration of the pedestal lafgely determines
the field of application for space probes as well as earth
satellites. The pointing accuracy and gain of the antenna have
to be made compatible. Points which must be considered when
preparing the specifications and acceptance tests of laroe
steerable dish antennas are cutlined, thus forming 2 work oOf
reference fop Pproject engineers faced with such complex
problems. (Author)

Descraiptors: *Ground stations, *Helios satellites, xParabolic
antennas, *Supoorts., Acceptabi1lity. Antenna radiation patterns
¢y Command and control, Mechanical drives, Steerable antennas.
Surface roughness effects

Identifiers: Translations., West Germany. NTISNASAT °
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Environmental Charging Tests of Spacecraft Thermal Control

Louvers

National Aeronautics and Space Administration. Lewis Research
Center, Cleveland, Onto.

Berkopec, F. D., Stevens, N. J., Schmidt, F. W., Biech, R. A.
D1355F4 Fi1d: 228, B8B4G STAR1501

Sep 76  38p

Rept No: NASA-TM=-X-73517, E-8927

Mon:tor: 18

Abstract:
program
material

The environmental charging of spacecraft surfaces
consists, 1in part, of experimental evaluation of
response to the environmental charged particle flux.
A flight type spacecraft thermal control louver assembly has
been tested 1n an electron flux. The louver blade surface
potential, the Touver assembly currents, and fthe relatively
high numper of discharges observed 1n the electron environment
are self-consistent results. The unexpected result of thais
testing was the flutter observed when the iouvers were closed.
The flutter 1s about 1 to 2 Hz 1n fpequency and 15 probably
electrostatically induced. {Author)

Descriptors!

*Charged particles, =*Environmental control,
*Louvers, *Spacecraft control, Charging, Flux (Rate). Rapticle
flux density, Thermal control coatings
Identifierst NTISNASA
N77-10141/857 NTIS Prices: PC$4.00/MF$3.00
Eff;éts of Vacuum-Ultraviolet Environment an Opticatl
Praperties of Bright Anodized Alumifium Temperature Control
Coatings
Air Force Materials Lab Wpight-Patterson AFB Ohio {012 320}
Rept. for Mar-Sep 67
Weaver, James H.
D1164G4 Fid: 11C, 22B d7705
May 68 32p
Rept No: AFML-TR-67-421
Project: AF-7340
Task: 734007

Monitor: 18

Distribution limitation now removed.

Abstract: No apstract avaiiable,

Descriptors:

(*Aluminum coatings, *Anodic coatings),
Spacecraft, pegradation, Absorption, Emissivaty, Optical
properties, Space environments, Temperature, Solar padiation,

Ultraviolet radiation
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Identifiers:
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Alumsinum, Anodic coatings, Graphs(Chartsl}.
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Inarganic Thermal COntpo! Coatings

National Aeronauvtics & Space Admnistration

Patent

Krupnick, Albert C,

DOBG52B1 Fld: 920 d7701

Filed 3 Apr 69, patented 16 Nov 71

Rept No: PAT-APRL-813 338

Monitonr: 18

This Government-owned nvention available for U.5. licensing
and, possibly, fer foreign licensing. Copy of patent
available Commissioner of Patents, Washington, D.C. 20231
$0.50.

Abstract:

obtained by gelling a suspension of gynthetic mica or sodiur
magnesium with a soluticn of a
solubie sul fate, Pigments and othep
additives are included to provide the desired cptical
properties. For solar preflector coatings zinc oxide pigment
and hollow glass microspheres are employed.

fluorolirthosilicate
metal

Inorganic coating compos1ttoEs are based on a binder

minera
s1ticate or

Descriptors!
*Coatings,

*Patents, *Inorgamic, *Thermat, *Centrol.,

Identifiers: PAT-CL-106-288, NTISGPNASA -

PATENT=3 620 791 NTIS Prices! Naot availiable NTIS

D10
w004 S EDVd VNI
qHIL d0 ALITIE0Naoedid

.


http:PC$4.00/MF$3.00
http:PC$4.00/MF$3.O0

DIALOG FileB: NTIS 64-77/15517 (COPR. N.T.I.S.)} (Item 24 of

Sol1d State Thermal Control Polymer Coating
National Aercnautics & Space Admin:stration

Patent

Pezdirtz, George F.

poss1C2 Fld: 920 a7701

Filed 28 Mar 66, patented 5 Nov 68

Rept No: PAT-APPL~538 907

Monitort 18

This Government-owned 1nvention avarlable for U.5, licensing

and, possibly, for foreign licensing. Copy ©of patent

:vallab}e Commissioner of Patents, Washington, D.C. 20231
0.50.

Abstract: A thermosensitive coating for achieving thermal
balance 1n a spacecraft with the coating being a unitary film
of a polymer.

Descriptors: *PatentsL *So11d, *State, *Thermal, *Controil,

*Polymer, *Coating,
Identifiers: PAT-CL-244-1, NTISGPNASA

PATENT-3 409 247 NTIS Prices: Not avairlable NTIS

Thermal Control Coating
National Aeronautics & Space Administration

Patent

Wakelyn, Noel T.

DO635D3 Fid: 90 d7701

Filed 17 Nov 64, patented 30 Jul 68

Rept No: PAT-APPL-411 945

Monmitor: 18

This Government-owned 1nvention avarlable for U.S, licensing
and, possibly, for foreign licensing. Copy of patent
avai lable Commissioner of Patents, Washington D.C. 20231
$0.50.

Abstract: A method of mproving the optical and thermal
control property characteristics of an aluminum surface having
a metal phosphate protective ceoating thereon compprising
subjecting the surface coating to a controlled temperature low
concentration alkaline solution for a contprolled perijod of
time to improve the chemical bond of the coating with the
substrate and to reduce the coating weight.

Descriptors: xpPatents, *Thermal, *Control, *Coating,
Identifiers: PAT-CL~148-6.16, NTISGPNASA

PATENT=3 395 053 NTIS Prices: Not available NTIS
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Durability of Zircoma Thermal=-Barrier Ceramic Coatings on
Air-Cooled Turbine Blades in Cycl-c Jet Engine Operation

National Aeronautics and Space Administration. Lewis Research
Center, Cleveland, Ohio.

Liebert, C. H., Jdacchs, R. E., Stecura, 5., Morse, C. R,
DO362C4 Fildg: 11B, 11C, 71D, TI1E STAR1423

Sep 76 17p

Rept No!: NASA-TM-X-3410, E-8700

Monitor: 18

Abstractt Thermal barrier cepamic coatings of stakrlizeo
zirconta over a bond coat of N1 Cr Al Y were tested for
durability on air cooled turbine rotor blades in a research,
turbojet engine. Zircoma stabilized with eirther yttraa,
magnesia, or calcia was 1nvestigated. On the basis of
durability and processing ¢ost, the yttria stabilized zirconia
was considered the best of the three coatings investigated.
{Author)

Descriptorst *Ceramic coatings, *dJdet engines, *Turbine blades,
Oxi1des, Thermal control ccatings, Yttrium oxirdes

Identifiers!? Zirconium oxides, Magnesium oxides, Calciur
oxides, NTISNASA
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, Descraiptors: *Airfoills, *Gas turbines, =*Thermal control

Combined Effects of Electron-Solar Radiation coatings, Protective coatings, Cracking (Fracturing), Spalling
s+ Thermal cycling tests -

Oklahoma State Univ Stillwater Dept of Mechanical Engineering

(267 770) Identfiers?! NTISNASA

Final rept. Apr 67-Jun 6B ' N76-31330/357 NTIS Prices: PC$3.50/MF$3.00
Wiebelt, John A,

po315L4 Fld: 1ic, t11G, 22B d7702

Jan 69 54p

Contract: F33615-67~C—1577

Project: AF-1309

Task: 130908

Mom tor: AFFDL-TR-68-122

Distribution limtation now removed.

Abstract: No abstract available.

Descriptors: {*Spacecraft cabins, Temperature control}, (
*pPlastic paints, Thermal insulation), (*Thermal insutation,
Environmental tests), {*Pigments, Abscrption), Space
- environments, Electron irradiation, Uitraviolet radiation,

Titanium compounds, Dioxides, Degradation, Sotar radiation,
Stlicone plastics
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Two-Layer Thermal Barrier Coating for Turbine Arrforis =
Furnace and Burner Rig Test Results

_National Aeronautics and Space Administration. Lewis Research
Center, Cleveland, Ohio.

Stecura, S.

D0233F2 Fid: 11F, 21E, 81D, 71N STAR1422

Sep 76 20p

Rept No! NASA-TM-X-3425, €-B767

Monitor: 18

Abstract: A sgimple, two-layer plasma-spraved thermal | barpier
coating system was developed which has the potential for
protecting high temperature ar—cooled gas turbine components.
Of those coatings vmitially examined, the most promising
system consisted of a MNi-16Cr-6A1-0.6Y (1n wt%) thermal
barrier coating (about 0,005 to 0.010 cm thick) and a
Zr02-12Y203 {in wt%} thermal barrier coating {(about 0.025 to
0.064 cm thick). This thermal barrier substantially lowered
the metal temperature of an air-cocled aipfori. The coating
withstood 3,200 cycles (B0 sec at 1,280 C surface temperature)
and 275 c¢ycles (1 hr at 1,490 C sunface temperature) without
cracking or spalling. No separation of the thermal barrmer
fron the bond coating or the bond coating from the substrate
was observed. (Author)
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Semiconductor Measurement Technology: Progress .Report July 1
to Decemper 31, 1975

National Bureau of Standards, Washington, ©D.C. Electromic
Technology Div.*Defense Advanced Research Projects Agency,
Arlington, Va.*Space and Missile Systems Organization, Los
Angeles, Calif.*Strategic Systems Prolect Office (Navy),
Crane., Ind.*Defense MNuclear Agency, Washington, D.C. (405
289)

Buths, W. Murray )
DO215B3 Fid: 9A, 20L, 14B, 46D, 4%H, 86V GRAI7701

Oct 76 90p

Rept No: NBS-S5P—-400-25

Contract: ARPA Order-2397

Monitor: 18

Sponsored 1n part by Space and Missile Systems Organization,
Los Angeles, Calif., Strategic Systems Project Office (Navy),
Crane, Ind., and Defense Nuclear Agency., Washington, D.C. See
also report dated Mar 76, PB-251 349.

Abstract: This progress report describes NBS activities
directed toward the development of methods of measurement for
semiconductor materials, process control, and devices. Both
in~house and contract efforts are i1ncluded. The emphasis 15 on
sylicon device technologies. Principal accomplishments during
this reporting perjod ncluded (1) preliminary results of a
systematic study of the effects of surface preparation on
spreading resistance measurements; (2) development of an
optical test for surface quality of sapphire; {3) development
of a basis for an exposure Sensitivity specification for
photoresists; and (4) development of a modular cell concept
for test structure design and layout. Also reported are the
resutlts of work on four-probe resistivity measurements,
comparison of techniques for supface analysis, 10n microprobe
mass analysis, redistribution profiles, and thermaliy
stimulated current response of interface states. Supplementary
data concerning staff, publications, workshops and symposia,
standards committee activities, and technical services are
also 1ncluded.

Descriptors! *Semsconductor devices, *Sem)conductors, *Surface

properties, =*Quality contprol, *Si1licon, Chemical analysis,
Semiconductonr doping, Defects, Integrated circuits,
NMeasurement, Measurng instruments, Instrumentation,

Electrical resistivity, Optical measuring instruments, Mass
spectroscopy, Fabrication, lon implantation, Photolithography,
Test facilities, Hermetic seals, Theprmal properties,
Experimental design

Identi1fierst Auger electron spectroscopy, Ion microprobes,
Secondary 10n mass spectroscopy, Metal oxide semiconductors,
NTISCOMNBS, NTISDODA

PB-258 555/2ST NTIS Prices: PC35.00/MF$3.00
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Ceramic Thermal=Barmer Coatings for Cooled Turbines

National Aeronautics and Space Administration.

Center, Cleveland, Ghio.
Liebert, C. H., Stepka, F, 5.

D0083A3 Flg: 21E, 118, 81D, 71D STAR1421

1976 14p
Rept No: NASA=TM~X-73426, E-B766
Monitor: 18

515

Lew1s Research

Conf-Presented at $2TH Propulsion Conf,, Palo Alto, Calif.,

26~29 Jul. 1976; Sponsored by Araa and Sae.

Abstract! Coating systems consisting of a plasma sprayec
magnesia cor calecaa

developed,
and benefits

of zirconia stabilized with either yttria,
over a thin alioy bond c¢oat have been

potential was analyzed and their durability

layer

theip

evaluated 1n a turbojet engine. The coatings on ar coolec
rotating blades were 1n good condition after completing as
many as 500 two-minute cycles of engine operation between full
power at a gas temperature of 1644 K and flameout, or as much
as 150 hours of steady state operation on cooled vanes anc
blades at gas temperatures as high as 1644 K with 35 stert anc
stop cycles., On the basis of durability and processing cost,
the yttria stabilized zirconia was considered the best of the

three coatings 1nvestigated. (Author)

Descriptors: +*Ceramic coatings, *Thermal

control
*Turbine engines, Plasma layers, Ziyrconjum oxides,

coatngs,
Engine

coolants, Magnesium oxides, Metal oxides, Protective coatings,

Steady state
Identifiers: NTISNASA
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Space S5table Thermal Control Coatings
1IT Research Inst., Chicago, Il1.
Harada, Y.
DO0B2B3 Fid:
26 Jul 76 28p
Rept Noi: NASA-CR~149978,
Contract: NASB-31806
Momitor- 18

i1c, 13A, 228, T1E, B4C, B8B4G STAR1421

IITRI-DB118-4(TAR)

The MOX method, 1.e., the use of zinc and titanium
precursors, has the distinct advantages of simple and
raprd processing, and of contrclied pigment particle size. The
chemical 1dentify of T10X was determined. The Zn/Ty ratio
effect on the reflectance spectpa and ultraviolet 1pradiation
stabi ity n vacuum for 2n2T104 was examined., Optimized
processing parameters are considered for rpreproducibly
obtainming a pigment of the most desirable optical properties

Abstract:
oxalate

and behavior. (Author)
Descriptors: *Pigments, *Temperature control, Titanates, Zinc
compounds, Heat shielding, Particle s;ze distribution,

Protective coatings, Satellite temperature

titanates, Spacecraft, Optical coatings,
NTISNASA

Identifiers: *Zinc
Thermal control coatings,

N76-30372/65T NTIS Prices: PC$4.00/MF$3.00

Effect of a Surface-to-Gap Temperature Discontinuity on the
Heat Transfepr to Reusable Surface Insulation Tite Gaps
National Aerponautics and Space Adminmistration. Langley
Research Center, Langley Station, Va.

Throckmorton, D. A.

C7422D2 Fid: 228, 20M, 84C STAR1417
Jun 76 35p
Rept No: NASA~TN-D—-8233, L-10766

Mon:tor: 18

An experimental investigation 15 presented that was
performed to determine the effect of a surface-to-gap walil
temperature discontinuity on the heat transfer within space
shuttle, reusablie surface insulation, ti1le gaps submerged 10 a
thick turbulent boundary layer. Heat-transfer measurements
wepre obtained on a flat-plate, single—gap model submerged 1N a
turbulent tunnel wall boundary taver at a nominal free-stream
Mach number of 10.3 and free-stream Reynolds numbers per meter
of 1.5 mllion, 3.3 mlhion and 7.8 million. Surface~to-gap
wali temperature discontinuities of varying degree were
created by heating the surface of the model upstream of the
instrumented gap. The sweep angle of the gap was varied
between 0 deg and 60 deg; gap width and depth were held
constant. A surface~to-gap wall temperature discontinuity .

Abstract:

231) Useri277 15aug77
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(surface temperature greater than gap wall temperature}
results 1m increaseu heat transfer to the near-surface portion
‘of the gap, as compared with the heat transfer under
1sothermal conditions, while decreasing the heat transfer to
the deeper portions of the gap. The nondimensicnalized heat
trpansfer to the near-surface portion of the gap 1s shown tc
decrease with increasing Reynolds number; in the deeper
portion of the gap, the heat transfer increases with Reynolds
number. (Author)

*Reusable heat shielding, *Space shuttles, Gaps.,

Descriptors:

Heat tpransfer, Temperature effects, Temperature gracients,
Thermal nsulation, Tiles, Aerodynamic heating, Flat piates,
Heat measurement, Reynolds number, Thermal control coatings,

Turbulent boundary layer, Wind tunnel models
Identifiers: NTISNASA
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Method of Preparing Zinc Orthotitanate Pigment

National Aeronautics and Space Administration. Marshall Space
Flight Center, Huntsviile, Ala.

Patent Application,

Gates, D, W., Harada, Y., Logan, W. R., Gill:;gan, J. E.
€742183 Fid: 11C, 13A, 228, 71E, 908, 84G STAR1417

Filed 17 Jun 76 12p

Rept No: PAT~APPL-B696 9B9, NASA-CASE-~MFS5-23345-1

Contract: NA5SE-26791

Monmitor: 18

This Government-owned 1nvention available for U.S, licensing
and, possibly, for foreign 1i1censing Copy aof application
availabie NTIS.

Abstract: A method of preparing zinc orthotitanate 1n a form
suitable for use as a pigment 1n spacecraft thermal control
coatings 1s presented. For optimum reflectance of solar energy
a very fine particle siZe, primarily beiow one micron, and
absence of absorptijon edge characteristic of uncombined zinc
oxide are required. Zinc orthotitanate s prepared by heating
a8 slightly zinc deficient mixture of precipitated zinc oxalate
and tirtanium oxalate. The oxalate mixture, which can he
prepared by combining separately precipitated zinc oxalate and
titanium oxalate or by Co-precipiytation of mixed oxalates from
chlioride solution, 15 heated to 400 to 600 C to remove
volatile decomposition products and 1s then rapidly heated at
800 to 1,200 €, and preferably at about 1,000 to 1,050 C, Znc
1S provided 1n the reaction mixture 1n an amount slightly less
than the stoichiometric 2:1 zinc—to-titanyum molar ratio for
formation of orthotitanate so as to avo:d the presence jin the
product pigment of small amounts of 2i1nc oxide.

Descriptors: *Prgments, *2inc compounds, *Patent applications,
_ Thermal control coatings

Identyrfiers! Zinc trtanates, Optical coatings, Spacecraft,
NTISNASA

N76-26285/65T NTIS Prices: PC$3,50/MF$3.00

Extreme Temperature Thermal Control Coating

National Aeronautics and Space Administration. Langley
Research Center, Langley Station, Va.

Patent Applicatson.

Johnson, L. E. !

C7421B2 Ftd: t1C, 13A, 71E, 90
Fited 2t May 76 6p

Rept No: PAT-APPL-688B B79, NASA-CASE~LAR-11756-1
Monitor: 18

Subm-Sponsored by NASA.

STAR1417
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This Government—owned inventicon available for U.S. Ticensing
and, possibly, for foreigh Ticensing. Copy of application
available NTIS.

Abstract: A thermal control coating is disclosed which may be
applied to a flexible substrate. The coating remains pliant
and resistant to abrasion ovep & wide temperature range.

Descriptors! *Protective coatings. *Thermal nsulation.
*Ppatent applications, Flexibility, Heat shielding, Temperature
control

Identifiers: NTISNASA
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Metai Pigmented Thermal Contro) Coatings with High Ratios of
Solar Absarptance to Infrared Emitisnce

Dayton Umiv Ohio Research Inst (195 4003}
Technical rept. Jan 67~Jan B9

S5tevenson, Ganry E.
C731312 Fld: 11¢
Qec 71 45p
Contract: F336815-69-C—-1385

Project: AF-7340

Task: 734007

Monitor: AFML-TR-71-0248

Distribetion bimitat:on now removed. '

d7622

Abstract: The pubpose of the program was to develop sprayable
paint~type coatings with vyapiable solar absorptance to
nfrared emittance patios greatar than unity. Exploratory
development on coating materials ihat will yield a fixed a sub
s/epsylon sub N ratio over the range 0.2 < epsilon < 0,50 15
described, A variety of leafing metal pigmented coatings was
developed and prepared wnich gave a sub s/epsiton sub N ratics
greater than wuoity. The nighest . ratios (up to 2.9%5) were
obtained with ccpper prgmented fiims after they .were oxidized
at elevated temperatures. Such speciatiy treated and prepared
matertals have sShown excejlent stability to electron and/or
ultraviolet rradiation 1n a simulated space environment and
have demenstrated potential for use on futupe satellite
systems. (Authonr)

Descriptors: {*Paints, Temperature control), Absarption,
Infrared radiation, Sateilites{Artificial), Coatings, Space
environments, Solap radiattion, Ultraviolet radiation,
Swmulation

Identrfirers! MTISOOOKD
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Rare Earth Oxide Pigmented Thermal Contrel Coatings

Aip Force Materials Lab Wright~Patterson AFB Ohio (012 320}
Fipal rept. Aug 69~Dct 70
Prince, Damel E.

C7312%4 Fild: 111G, 228
Mar 72, 5ip

Rept No! AFML=TA~T1-246
Project: AF-7340

Task: 734007

Mon:top! 18

Distmibutron limitation now removed.
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pigmented polymeric and norganic caatings having low solar
absorpiance .and hi:gh emrttance and improved stability teo
'space! radyaton effects {vactuum, ultraviolet, anc
particulate radhatron) for use 1n the passive therma) control
of spacecraft, Efforts were undertaken to 1nvestigate the
radiation stability of selected rare earth oxide pigments anc
pigmented silicone and ' silicate coatings to a iabcratory
simulated space environment. Envivonmental tesis of silicone
and si1licate formylations ncluded exposure te
vacuyum~ultravioiet, vacuum—electrons, and vacuum=ultravigiei=-
electrons with poth in situ and non~1n Situ aptical
reflectance measurements being taken. (Author)

Descriptors: (*Coatings,

Temperature control}, FRare earth

elements, Pigments, Binders, Silicones, Si1lticates, Space
environments, abscrption, Reflectivity, Passive systems.
Spacecraft

Identifiers: *Thermal control coatings, NTISDODDAD
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Development of an Improved Coating for Polybenzimidazole Foam
Aerotherm Acurex Corp., Mountain View, Calaf,

Finat Report.
Neuner, G, J.,
C707113 Fild:
May 76 86p
Rept No: NASA~CR-2697,
Contract: NAS2-8490
Monitor: 18

Deltano, C. 8.
111, 22B, 710, 84C, 84G STAR1415

REPT-75-169

Apbstracti An  1mproved
Polybenzimidazole {P8BI)
Puggedpess, moi1sture
property requirements (alpha sub
epsilion 0.8) for the space shuttle. The effort was performed
in five tasks:! Task 1 to establish materi1al and process
specirfications for the PBl foam, and material specifications
for the coatings; Task 2 to identify and evaluate promising
coatrngs; Task 3 to establish mechanical and thermophysical
properties of the tile components; Task 4 to determine by
systems analysis the potential weight trade-~offs assoctated
with a coated PBI TPS; and Task 5 to establish a preliminary
quality assurance program. The coated PBI tile was, through
screening tests, determined to satisfy the design objectives
with a reduced system weight over the baseline shuttle silica
LRSI TPS, The developed tile provides a thermally stable,
extremely rugged, tow thermal conductivity insulator with a
well characterized optical coating. (Author)

coating
foam to
resistance,

system was developed for
provide coating stabilaity,
and to satisfy opticatl
{s/epsilon} or = 0,4 and

Descriptors:

*Heat shielding, *Polybenzimidazole, *Space
shuttles,

*Thermal control coatings, Spacecraft construction
materials, Fapricaticn, Foams, Mechanical properties, Optical
propertires, Oxidation resistance, Thermophysical properties,
Tiles, weight (Mass)

Identifierst! Thermal i1nsutation, PBI polymers, Heat resistant
plastics, NTISNASA
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Thermal Barrier Coating System
Nationatl

Aeronautics and Space Administration.
Center,

Lewis Research
Cleveland, ODho.
Patent Application.

Stecura, 5., Liebert, C. H.
C6972L2 Fid: 11C, 21E, T1E, 5TAR1414
Ftled 14 May 76 10p

Rept No: PAT-APPL-686 449, NASA-CASE-LEW-12554-1
Monitor: 18
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foreign tiicensing. Copy of apptication

Abstract: A coating system 1s described which contains a bono

coating and a thermal barrier coating., It is applied tc metal
surfaces sucth as turbine blades and provides both low thermal
conductivity and improved adherence when exposed to high
temperature gases or liguids. The bond coating ccntains
N1CrAlY and the thermal barrier coating contains a refiective
oxide. The reflective oxides 2r02-Y203 and ZrD2-MgD have

demonstprated significant vutitity in high temperature turbine
applications.

Descriptors: =*Metal surfaces, *Protective coatinds, *Thermal
control coatings, *Turbine biades, *Patent applications, High,
temperature Ffluryds, Magnesium oxides, Nickel alloys, Thermal

conductivity, Yttrium oxides, Zirconium oxides

Identifiers: Chromum containing alloys, Aluminum containing
alloys, Yttrium containing allioys, NTISNASA
N76-23359/2ST
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Simulated Lightning Test Shuttie .03 Scale Model
Mcbonnell Aircraft Co., 5t. Lours, Mo.

Final Report.

Ciifford, D. W.

CE905E2 Fid: 22A, 220, 84A, B4E
11 Dec 74 68p

Rept No! NASA-CR-147671, MDC-A3155
Contract: NAS9-19370

Monitor: 18

STAR1413

Abstract: Lightning Attach Point tests were conducted for the
space shuttle launch configuration (Urbiter, Exterpal Tank and
Solid Rocket Boosters). A series of 250 long spark tests (15
to 20 foot sparks) determined that the orbiter may be struck
on the nose, windshield brow, tail and wingtips during launch
but not on the main engine nozzles which have been shown to be
vulnerabte to Jightning damage. The orbiter main engine and
SRB exhaust plumes were simulated electrically with physical
models coated with graded resistance paints. The tests showed
that the exhaust plumes from the SRB provide additional
protection for the main engipe nozzles. However, the tests
showed that the Orbiter Thermal Protection System (TPS), which
thas alsp been shown to be vulnerable to lightning damage, may
be struck during launch. Therefore further work 15 indicated
in the areas of swept stroke studies on the model and on TPS
panels. Further attach point testing s aiso indicated on the
free—-flying orbiter, Photographs of the test setup are shown.
(Author)

Descriptors: #*Lightning, #*Scale models, *Simulation, *Space
shuttie orbiters, Atmospheric electricity, Booster pocket
engines, Electri1c sparks, Exhaust gases, External tanks, Space
shuttle boosters, Thermal control coatings, Thermal protection

Ident:firers: NTISNASA

N7E-22275/15T NTIS Prices: PC$4.50/MF$2.25

Standardized Performance Tests of Collectors of Solar Thermal
Energy: A Selectively Coated, Steel Collector with One
Transparent Cover

National Aeronautics and Space Administration. Lewis Research
Center, Cleveland, Ohio.
C6495G2 Fid: 10A, 970D
Jan 76 70

Rept No! NASA-TM-X-71870, E-BG641
Monitor! 18

STAR1408

Abstract: Basic test results are presented of a flat-plate
solar collector whose performance was determined in solar
dimulator. The collector was: tested ovepr ranges of inlet

231) Useri1277 15aug7?7? 520

coolant flow rates. Collector
1in terms of inlet temperature ano

temperatures, fluxes anp
efficiency was correlated
flux levei. (Author)

*Amorphous materials, =*Solar energy abscrbers.
*Thermal control coatings, *Solar
collectors, Performance tests, Standardization, Flux (Rate).
Heat fiux, GSolar fiux, Solar simulators, Surface ccoling.
Temperature profiles, Thermal absorption

Descriptors:
*Steel structures,

Identi1fiers! xFlat plate collectors, Thermal efficiency,

NTISNASA
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the Effects of 5Solid Rocket Motor Effluents on Selectec
Sur faces and Solid Particle Size, pistribution, anc
Composition for Simulated Shuttie Booster Separation Motors ’

National Aeponautics and Space Administration. Marshall Space
Flight Center, Huntsvilie, Ala,

Jex, D. W., Linton, R. C., Russell, W. M., Trenkle, J. u..
Wilkes, D. R.
C6395L1 Fld: 21H, B1K, B8B4C STAR1407

12 Jan 76 218p
Rept No: NASA-TM-X-64975
Monitor: 18

of three tests was conducted using soli0
recket propeliants to determine the effects a solid rocket
plume would have on thermal protective surfaces (TPS). The
sur faces tested were those which are baselined for the shuttle

Abstract: A series

vehicle, The propellants used were to simulate the separation
solid procket motors {(SSRM) that separate the solid rocket
boosters (SRB) from the shuttlie launch vehicle. Data cover:

(1) the optical effects of the plume environment on spacecraft
related sunfaces, and (2) the solid particle size,
distribution, and composition at TPS sample locations.

*Plumes, *Soliid rocket
shutties, ¥Surface reactions, *Thermal
Composition ({Property), NMaterials tests,
distribution, Protective coatings

propellants, *5pace
control coatings,
Particle size

Descriptors!?

Identifiers! NTISNASA

N76-16169/45T NTIS Prices: PCS7.75/MF$2.25

- ad LU ¢ Y L ' oiigw. f -


http:PC$7.75/MF$2.25
http:PC$3.50/MF$2.25
http:PC$4.50/MF$2.25

gl

“ny

DIALDG FileB: NTIS 64-77/15517 (COPR. N.T.I.5.) (Item

Eighth Conference of Space Simulation

National Aerocnautics and Space Adminmistration. Goddard Space
Flight Center, Greenbelt, Md.

€602342 Fld: 14B, 22A, 73D, B4A STAR1402

1975 859p

Rept No: NASA-5P-379

Momitor: 18

Conf-Conf, Held at Silver Spring, MD., 3-5 HNov. 197b;
Sponsored by Inst. Of Envairon. Sci., Araa, Astm, and NASA.

the state-of-the-art in
thermal control

Abstract: Papers
space simulation,
systems, biosciences,

are presented on
spacecraft contamination,
ahd filammability.

Descriptors: «*Conferences, #*Space environment simulation,
*Spacecraft contamination, Exobiology, Flammability, Solar
simulators, Temperature control, Thermal control coatings,

Vacuum chambers
Identifierg: NTISNASA
N76-11113/75T

NTIS Prices: PC$21.25/MF$2.25

Effects of High Energy Simulated Space Radiation on Polymeraic
Second-Surface Mirrors

Boei1ng Aerospace Co., Seattle, Wash.

Final Report, Aug. 1974 - Qct. 1978S.
Eogdall, L. B., Cannaday, 5. 5.
C5763E4 Fid: 038, 54C STAR1401
Oct 75 165p

Rept No! NASA-CR-132725, D180-18014-2

Contract: NASt-13530

Moni1tor: 1B

Abstract: A radiation effects experimental
performed, 1n which second surface mrirror type thermal control
coat ings were exposed to ultraviolet radsation, alectrons, and
protons simulitaneously. Stability was assessed by making
peri1odic spectral reflectance measurements in si1tu (and in air
after testing for comparison). Solar absorption coefficirents
were derived by computer. Many of the exposed matepials showed
large amounts of degradation 11n reflectance absorptance,
praincipally due to the electron exposure. A series of tests
was conducted, Jeading to the i1dentirfication of a modified
second supface mirrgr that shows considerable 1mprovement and
promise for stabriity during thermal control applications 1n a
charged particle space radiation environment, {Authonr)

program was

Descriptons: *Mirrors, *Performance tests, *Radration effects,
*Solar simulation, *Thermal control coatings, Electron
radsation, Graphs {Charts), Protective coatings, Proton
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irradiation, Reflectance, GSpacecraft structures, Ultraviolet

radiation
Identifiers: NIISNASA
N76-10978/45T NTIS Prices: PC3#6.75/MF$2.25
Lubricant Reservoir Systems: Thermal Considerations

Chemistry and Physics
Los Angeles Air

Segundo Calrf
Systems Organizaticon,
(409383)

Aerospace Corp El
Lab*Space and Missile
Force Station, Calaf.

Interim rept.

Dormant, Leon M., Feuerstein,
C5591G2 Fld: 13K, 20M, 95F,
9 Qct 75 18p

Rept No: TR-0076(6270-30)-1
Contract: F04701~75-C-0076
Monitor: SAMSD-TR-75-239

Seymounr

72K GRA1I7601

Abstract: The thermal conditions necessary to ensure that
porous nylon lubri1cant reservolrs properly function as
lubricant replenishment sources are derived by thermocynamic
methodoiogy. The porous nylon must be warmer than its
surroundings by at 1least an amount delta T, which may be
expressed by the relation delta T=-=2 gamma V T sub B rK where
T sub B 15 the system temperature, r 1s the nylon pore radius,
and gamma, V, and H are the sunrface tension, the molar volume,
and the molar heat of vaporization of the iiguid lubricant,
respectively.

*Lubricants, =*Resérvoirs,
Replienishment. Nylon.

*01 reservoirs,
Thermodynamies, Lubrication,

Cescriptors:
*Bearings,

Capillarity, Transport properties, Temperature ccntrol,
Gradients, Heat, Methodology, Porous matermals, Surface
properties, Surface temperature, Interfacial tension, Heat of
vaporization, Spacecraft, Spaceborne, Feeding, Surfaces,
Pressure, Mechanical components, LaPlace transformation,
Temperature

Identifiers: Kelvin egquation, NTISDODXA, NTISDODAF

AD~AQ17 S02/65T NTLS Prices: PC$3.50/MF$2.25 <§;
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DIALOG File6: NTIS 64-77/15517 (COPR. N.7.I.5.) (Item 45 of
#faterials Data Retrieval at Estec
European Space Research and Technology Center, Noordwijk

(Netherlands).

Dauphin, J., Ryden, B.

CE5565H4 Fld: 228, 098, 71, BBB STAR1322
Apr 75 32p

Rept No: ESRO-TN-120-ESTEC

Monitor: 18

Abstract: An interaction data retrieval system allowing the
selection of suitable matermials for spacecraft applications

15
described, Majn points considered in data entry of thin
materials are vacuum, raciation, and thermal effects. The
materi1als are 1dentified by trade name and number,
manufacturer's name, type of product, and chemical nature.

Micro-VCM {outgassing) data and thermo-optical properti.es were

stored as selection criteria, Mater:als properties were
extracted from open litepature, unpublished American sources,
internal ESRO dacuments, and ESRO contractor reports. The

documents are avairlable 1n microfiche. Examples of interaction
dial-up searches are given, and costs jnvolved are discussed,

Descriptors: *Data retrieval, *European spacCe progranms,
*Spacecraft construction materials, Chemical properties,
Outgassing, uality control, Radiation effects, Remote
consoles, Temperature effects, Thermal control coatings,
Vacuum effects

Identi1fierst NTISNASAE

N75-31941/8ST  NTIS Prices: PC$3.75/MF$2.25

Lightweight Thermally Efficient Composite Feedlines for the
Space Tug Cryogenic Propulsion System

Martyn Marretta Corp., Denver, Colo.

Final Report, Aug.

1973 ~ May 1975S.
Spond, D. E.

C5475E1 Fild: 228, BaC STAR1321

Aug 75 127p }

Rept No: NASA-CR-134870, REPT-04236

Contract: NAS3-17796

Moniter: 1B

Abstract: Si1x liquid hydrogen feedline design concepts were
developed for the cryogenic space tug. The feediines imclude

composite and all-metal vacuum jacketed and nonvacuum jacketed
concepts, and incorporate the latest .technological
developments 1n the areas of thermally efficient vacuum jacket
end closures and standoffs, radiation shields 1n the vacuum
annulus, thermal coatings, and lightweight dissimilar meta)l
« flanged joints.

The feedline design concepts are evaluated on .,
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the basis of thermal performance, weight, cost, reliakility,

and reusability. Design concepts were proved in a subscale
test program. Detail design was completed on the most
pPromising composite feed! ine concept and an all-metal
feedline, Three full scate curved corpostite feedlines and one
alli-metal feedline assembly were fabmcated and subjected to a
test program representative of flight hardware qualification.
The test results show that composite feedline technoleooy

15
fully developed. Composite feedlines are ready for space
vehicle application and offer significant reduction 1n weights
over the conventicnal all-metal Feedlines presently used.
(Author)

Descriptors: x=Cryogenmie rocket propellants,
*Space tugs, *Spacecraft propulsion, Cost analysis, Design,
analysis, performance prediction, Propulsion systemr
performance, Storable propellants, Thermal control coatings

*Feed systems,

Identifiers: NTISNASA

N75-30245/5S8T NTIS Prices: PC$5.75/MF3$2.25
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DIALOG FileB: NTIS 64~77/15517 (COPR. N.T.I.S5.} (Item 47 of

Particulate and Solap Radiation Stable Coating for Spacecraft

National Aergnautics and Space Administration. Langley

Research Center, Langley Station, va.

Patent Application.

Slemp, W. S.

C5403G2 Fids 11C, 90B, 71E
Fited 16 May 75 8p

Rept No: PAT-~APPL-578B 240, NASA-CASE-LAR-10805-2

Monrter: 18

Government~owned 3invention available for licensing. Copy of
apptication available NTIS,

STAR1320

Abstract: A laminate thermal control cecating for spacecraft
comprised ©f a layer of solar pradiation stable film, a layer
of partigulate radiation stable film applied to the upper
surface of the solar radiation stable fi11m, and a layer of
reflecting materi1al applied to the lower surface of the solar
radration stable fi1lm 1s proposed. The coating experiences no
increase 1n solar pradiation absorbtance upon exposure to
particulate or solar radration as the particulate radiation 1s
substantially absorbed in the particulate radiation stable
tayenr. The solar radiation partiatly abscorbed by the
particulate radiation stable layer is transmitted by the solar
radiation stable fi11m to the reflecting material which
reflects it back through the laminate and nto space.

Descriptorst +*Solar pradiation, *Spacecraft design, *Thermal
control coatings, *Patent applications, Abserption, Laminates

Identifiers: NTISNASA

N75-29431/457 NTIS Prices: PC3$3.25/MF3$2.25

Refractory Porcelain Enamel Passive Controil Coating for High
Temperature Alloys

National Aeponautics and Space Administration. Mapshall Space
Flight Center, Huntsville, Ala.

Patent. .

Levin, H., Auker, B, H., Gardos, M. N.

C5265K1 Fid: 11C, @0B, 7T1E S5TAR1318

Patented 24 Jun 75 5p

Rept No: PATENT~3 881 452, PAT-APPL~-350 250

Moni tor: 18

Misc—-Filed 11 Apr. 1973 Supersedes N73-21471 (11 =12, p
1416) . Subm—-Sponsored by NASA.

Government—-owned 1nvention available for licensing. Copy of
patent available from Commissioner of Patents, Washington,
D.C., 20231 %.50.

Abstract: Porcelain enamel for use as a theprmal control
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coating on high—temperature, nonferrous superalloy substrates
1s described. It 15 made up of a high-refractory—-content
boroaluminum Si1licate glass frit containing Zircomium oxide,
Trthyum flueride, alkaltyr metal and alkaiwyne earth oxide-flux,
zi1nc oxide, and a subm:cron chsperse phase of cubic-statilizec
Zirconium oxide. The coatings exhbit favorabie cptical
properties and a high coefficient of thermal expansion,
providing compatibility with substrates of nonferrous
superalloys and enabling coated parts of such alloys tc
withstand severe thermal cycling conditions without cracking.

Descriptors: *Enamels, +*Heat resistant alloys, *Porcela:n.
*Thermal control coatings, *Patents, Nonferrous metals.
Optical properfies, Performance prediction, Thermal expansion

Identsfiers: PAT-CL-106-48, NTISNASA

N75-27160/15T NTIS Price: Not available NTIS

Solar Electric Propulsion System Thermal Analysis
Rockwell International Corp., Downey, Calif. Space Div.

Final Report, 27 Dec, 1973 - 27 Feb. 18975.
Cs511542 Flg: 21C, B1B STAR1316

28 Feb 75 193p

Rept No: NASA~CR-120770, SD-75-S5A-0012
Contract: NAS8-30542

Monitor: 18

Abstract: Thermal control elements applicable to the solar
etectric propulsion stage are discussed along with thermal
control concepts. Boundary conditions are defined, and a
thermal analysi1s was conducted with special emphasi1s on the
power processor and eqguipment compartment thermal control
system. Conciusions and recommendations are included. (Author)

Descriptors: *Heat pipes, =*Multilayer dinsulation, *Sotar
electric propulsion, *Therma) contrel coatings. Graphs
(Charts), Louvers, Preduct development, Solar hesting, Tabiles

(Data), Thermal envirohments
Identifiers: NTISNASA

N75-24842/75T NTIS Prices: PC$7.00/MF$2.25
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DIALDG FileB: NTIS 64-77/1S817 (COPR. N.T.I.S5.) (Item 50 of

Penfection of a Quartz Monitor. A <Carcusal System for
Semiindustrial Production of Unifarm Thin Firims: Application
to DS5a Solar Absorbers Mise au Point d'UN Ensemble Balance a
Quartz. Systeme a Carrousel pour la Fabrication
Semiindustrielle de Couches Minces Uniformes! Application a
DS5a - Apsorbeurs Seclaires

Office National d'Etudes et de Recherches Aerospatiales,
Toulouse (France). Dept. d'Etudes et de Recherches en
Technologire Spatiale.
Soulet, M.

C493242 Fld: 14B
Nov 74 19p

Rept No: OMERA-DERTS-NT-04-3
Monitor: 18

Language 1n French,

STAR1314

Abstract: A qguartz oscillator monitored device 15 presented
for semi-industrial production of vacuum deposited, uniform
thin fiims to be used as solar energy absorbers for thermal
contreol of the Frech DSA satellite. The exi sting eguipment 18
reviewad and labopatory tests discussed with regaprd to
adhesion, absorptance, and emssion properties of the films
made ©f Cr, Au, Al, S10. The proposed improvements provide for
enhancad reproducibility and homogenity. The carousel device
used for ,that purpose is described together with ancilliary
equipment, The calibrating procedure 15 detailed, and the
final set up fgr the DS5A satellite panels 15 presented.

Descriptors? *pPpoduction engineering, *Quartz crystals, *Solar
energy absorbers, *Thermal control coatings, *Thin films,
Adhesion, Film thickness, French satelli:tes, Freguency shift,
Homogenetty, Optical thickness, Reproduction, Vacuum
deposition

Identi1fiers: NTISNASA

N75-23355/1ST NTIS Prices: PC$3.25/MF$2.25

Use of Thin Films for an Especially Hot in Space Satelliite
Coating Named Solar Absorber Application des Couches Minces a
UN Type de Revetement pour Sateliite, Parti culierement Chaud
dans 1'Espace, Appele Absorbeur Solaire

Office National d'Etudes et de Recherches Aerospatiales,
Toulouse {France). Dept. d'Etudes et de Recherches en
Technologire Spatiale.
Riboulet, M.

C4925D3 Fld: 228
Nov 74 13p

Rept No: ONERA-DERTS~NT-04-4
Monitor: 18

Language in French.

STAR1314
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Abstract: The variocus methods used for satellrte thermal
control by solar energy absorbers are reviewed, and a short
bikli1ography IS provided. In view of the high
absorptance/em:ttance ratios required for the French DSA
satellite, the Koltun method ts favored. Theoretical
considerations make 1t possibie to determine the cptimal
thicknesses for @ double layer under normal incidence with
regard to mechanical constraints reguired for the spcecific
application considered. The constraints are detajled and leac
to a 0.5 mm thick poclished Al substrate, a NiCr (20-80), 150
Angstrom thick first taver, and an 510, 800 Angstror thick
interferentiyal tayer. The production engineering procedures
are detahled.

Descriptors: *French satelijites, =Product:ion engineering.
*Splar energy absorbers, *Thermal contrel coatings, *Thin
fy1lms, Enviponmental tests, Film thickness, Nondestructive
tests, vacuum deposition

Identifiers: NTISNASA

N75-22760/357 NTIS Prices: PC$3.25/MF$2.25
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of surfaces other than the sample was a problem. Spectral

Phase Change Paint Tests to Investigate Effects of Tps Tiles bands of the deposits collected were compared.

on Heating Rates of the Rockwell Space Shuttle Orbiter (Test

Ohdc, Model 21-0) Descriptors: =xAerospace environments, *0utgassing, *Thermal
control coatings, Absorption spectroscopy., Infrarec

Chrysler Corp., New Orileans, La. spectroscopy, Spectral bands, Temperature effects

Aerothermodynamic Data Report. ‘ Identifiers: NTISNASA

Quan, M,

C4682E3 Fig: 22B, B4C STAR1310 ‘ N75-18047/15T NTIS Prices: PC$3.25/MF$2.25

Feno 75 278p
Rept No: NASA-CR-141505, DMS—-DR-2225
Contract: NASS-13247

Montornt 1B Thermal Control Coating Absorptance Measurement Methods
Abstract: Information and data from wind tunnel tests Dffice National d'Etudes et de Recherches Aerospatiales;
conducted on 0,0175-scale models of the space shuttle orbiter Toulouse (France), bept. d'Etudes et de Recherches en
are presented. The primary objective of the tests was to Technologie Spatiale.
evaluate aeprodynamic heating effects of the tiles in the
thermal protection system (TP5). Tile gap depth and flow Final Report.
) orientation effects on the TRS were 11nvestigated. Tile C4535G2 Fld: 11C STAR1308
- patterns were cut into the undersides of the orbiter models to Nov 73 114p
simulate the gaps. One model was left smooth for comparison. Rept No: ONERA-DERTS-CR-03-79-REP, ESRO-CR{P)-433
{Authon) Contract: ESTEC-1440/71-HP
Monitor: 18
Descriptops: *Space shuttie orbi1ters, =*Thermal control Language n French.
ceoatings, *Wind tunnel models, *Wind tunnel tests, Aercdynamic
heating, Materyals tests, Spacecraft components, Thermodynamic Abstract! Two methods for thermal control coating absorptance
properties measurement were evaluated:! the first by Peltier effect, the
second by measuring total hemispheric reflectance of samples
Identifiersi NTISNASA by means of an ntegrating sphere, Both methods were
) developed, and thep experimental apparatus and its
N75-18297/2ST NTIS Prices: PC$B8.75/MF$2.29 performarnce are described and results given. The ultraviclet

irradiation  apparatus, for vacuum testing of the coatings anc
1ts performance 1S also described.

Optical Effect of the Contamination of Infrared Windows by the Descriptors: +*Absorptance, *Peltirer effects, *Reflectance,
Qutgassing of Materials wn Outer Space *Thermal control coatings, *Ultraviolet radiatson, Test
facili1ti1es, Thermocouples, Vacuum tests
Fisk Univ., Nashville, Tenn.
Identi1fiers: NTISNASA
Semiannual Status Report, period ending 1 Jan. 1875,
Silberman, E. -
C4675E3 Fld: 20F, 46C, TiE STAR1309
1 Jan 75 5p
Rept No! NASA-CR-142074
Contract: NGR-43-0Q21-002
Monitor: 18 '

N75-16861 /78T NTIS Prices: PC35.25/MF%2,25
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Abstract: The composition and evaporation rate of the
outgassing of a space vehicle thermal control paint as a
function of temperature were studied. A contaminatien chamber
was designed, constructed, and tested. Samples of thermal
control paint were tested to determine 1f heating to moderate
temperatures causes them to release outgassing preoducts which
can be collected on a cooled cesium 1odide window for
-1 wae sy fdentification by IR analysis. Results showed that outgassing - et ok o it
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.DIALDG Fileg: NTIS 64~77/15517 {(COPR. N.T.I1.8.) (Item

Lightwzight Etectrically Powered Filexible Thermal Laminate

Mat:ona! Asponautics and  Spaca  Admintstratron.  Lyndon  B.
dohnson Space Center, Housteon, Tex.

Patent Application.

Dawn, F. 5., Sauers, D. §.

C4533F3 Fid: 13A, 90 STARI 308

Frted 14 gan 75 8p

Rept No: PAT—-APPL=540 77%, NASA=CASE-MSC~12662-1

Monitor: 18

Government-ownaed 1pvention avarlable for l:censing. Copy of
application availabla NTIS5.
Abstract: A thightwerght  Flexibkle laminate steuctore for

providing contholled heating 15 desceibed. It s composed of

filling yarns and warp—yarngs which are preferably interwoven.
The fiiting strandsa apre slectrical ly noneonduc b ve
fmutt:fiiament varns, and the warp~yarns ace gomposed of

electricaliy conductive metal fijaments or fibers which camn he
resistance hegated by the application of an electercal vaitage,
The noncohduct:ve yarns provide meshanigal  strength and
prectude the passage of eleckrical current beiween metal yarns

by assuring mrormum spacing. A plastic faim 15 bonded to the
matrix af the vyarns and perfarms the function aof proviging
additional strengith and preventing comnective toss of heat n

a nonvacuum application. A metaltite #ilm of alumioum, s:lver,

or goid 13 deposited on the obverse side of the f1lm relative
to the matryx and provides uny form heat load dysteibytion.
{ Author }

Baescriptors! *xEtectrical res)stivaity, *laminates, «Metal

Fioers, *Thermal coniro) coatings, *Patent applicagrons,
Conductive heat -transfer, Electric potential, Flexibility,
Resistance heating, Yarns

Ident  fiers: NTISNASA

N78~18635/55T MTLS Prices: PCEF.25/MF32.25

Surface Heat Transfer Coeffigrents of Pin—Finned Cylindeps

National Aprondutics ang Space Adminigtraticon. Lewis Research
Center, Cleveland, Ohio.

Yanfassea, G. J. J0

Ca402J2 Eld: 20M, 48 STARI1306

Jan T8 26p

Rept No: NASA-TM-X~3173, E-B8125

fom tor: 18

Subm=Preparad 1n Copperatroan  with Apmy Alre Mobriity Rand B

Lab.: Cieveland.

Abstract: Ap experimental invesiigation was conducted to
measure neat-transfep coefficients fFor 8 15.29-centimeter—dia—,

55 af 231} Useri{2?7 15aug?7?
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cylinder with pwn fins on »is surface. Pin diameters 'of
and 0,6350 centimater w:ih staggered pro spacings of 3
and 4 pin diameters and piag lengths of 5, 7, anc 9 pin
diameters were tested. Flow was normal to thé axis of the
cylnder, and Iocal heat-transfer coefficients were measurec
as a function of angle arcund the <circumference af the
cyiinder., The average heat—transfer coefficrent was aisc
computed. Reyrolds npumber based on pin diameter rangsd fror
3600 tq 27,750, The smallest cham&ter, Ciosest spacing, anc
largest pin~length~to-drameter ratro gave the highest average
effective heat-transfer caefficients. fAuther)

meter
0,3775

Dascriptors: *Cy lindpscatl bodies, *Fing, #*Heat transfer
coefficients, *Pins, Flow characteristics, Gauss ecuatian,
Remote control, Reynolds number., Television cameras

Identifters: NTISNASA
PL33.TS/NF$2.25

N?5+-14980 /687 NTIS Prices:
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DIALOG File6t NTIS 64-77/1S517 (COPR. N.T.I.S.)} (Item

Defimition of Therma! Control Surface Characteristics of
Satellite Model C

Aerospace Corp El Segundo Calif Engineering Scrence
Operations*Space and Missile Systems Organizatron, Los
Angeles, Cal:f. {404068)

Final rept.

Donabedian, Martin

C41448B1 Fld: 228, t7TE, 84G, 63C GRA17506

13 Jan 75 47p ,
Rept No: TR-0075(5484)~1

Contract: F04701-74-C-0075

Mori tor: SAMSO-TR-75-29

Abstract: Basic vehicle geometry, surface areas and thermal
control surface characteristics and internal heat generation
rates for the ERTS-1 were defined toc permit generation of the

intrared signature of the sateliite under ant:cipated orbital
conditions and operat ng modes. The ERTS-1, which operates 1n
a 500 nm’ alt)tude crrcular sun-synchronous polar orbit, uses
both passive and active thermal control systems. Passive
contrel is accomplished by the use of thermal control ceatings
{various white and aluminum paints) and insulation. Active
control employs temperature-activated movable shutters to
maintain the bulk of the electronic equipment between 17C
{63F} and 25C (77F). Orbital temperature data are provided for
some portions of the spacecraft.

Pescriptors: *Screntific satellites, =*Infpared
Infrared detection, Thermal analysis, Thermal
Thermophysical properties, Temperature control

signatures,
radiation,

Identifiers! ERTS-1 sateilite, Thermal dissipation, NTISDODAF
AD/A-004 081/65T NT1S Prices: PC$3.75/MF$2.25

Optical Interactions 11n Solids Solid State

Petectors and Corrosion Control

Relating to

of Physics*A1r Force
(404227)

Georgra Inst of Tech Atlanta School
Office of Scientific Research, Artington, Va.

Final rept.

Stevenson, James R.

C41324a4 Fld: 20F, 11F, 48C, 71G
Nov 74 tip

Grant: AF-AFOSR~1892-70

Project: AF-9763

Task: 976301

Monitor: AFOSR-TR-74-1920 -

GRALI7506

Abstract: The optical properties of cadmium arsenide, cadmium
phosphide alloys are reported. The infrared characteristics of.

57 of 231) User1277 15aug77 527

synchrotron padiation as a possible source for 1nfrarec
spectroscopy and yetector calibration have been studied. The
relatron of the extreme ultraviolet reflectance to the cptical
constants generated by a Kramers-Kronig analysis wtith
applications to the cadmum—zinc—arsenide alloy are reported,
The results of Auger electron sSpectroscopy and cptical
spectroscopy of magnesium~magnesium ox:de surfaces are given
with possible appiicatrons to corrosion studies and cptical
characterization of surfaces.

Descriptors: *Semiconductors, *Infrared optical materials,
#Surface properties, *Corrosion, Scientific research, Cptical
properties, Cadmium compounds, Arsenides, Phosphides, Zinc
compounds, Auger electron spectroscopy. Vacuum ultraviolet
radiation, Magnesium, Synchrotrons, Infrared radiatron

Cadmium phosphides, Zinc

Identifiers: Cadmium arsenides,

arsenides, NTISDODAF

AD/A=Q03 743/25T NTIS Prices! PC$3.25/MF3$2.25
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DIALOG File6: NTIS 64~77/15517 (COPR. N.T.I1.S8.) (Item 59 of

Solar Heating and Cooling of Buildings Study Conducted for
Pepartment of the Army. Volume II. Technical Report

Generat Electric Co Phitadeliphia Pa Space DivkArmy
Construction Engineering Reseapch Lab., Champaign, 111, (
405025)

C4024A1 Fld: 13A, 10B, 97C, 89B GRAI7504

Jun 74 597

Rept No: 745D4226~Vol-2 .
Monitor: CERL-TR-E-65-Vo1-2

See also Volume 1., AD/A-002 576,

Apbstract: A study of the use of solar energy for the heat:ing
and cooling of buirldings at Army tnstallations was conducted
with two principal objectives: (1) the preliminary design of a
solar heating system for retrofitting on an exi1sting building
and (2) the evaluation of salar system concepts for the
combined heating and cooling of a burlding n the construction
plannyng phase. A two story administiration building at Fort
Belvoir, Virgima was selected for the retrofit heating only
application and a single story classrcom building planned for
Fort Huachuca, Arizona was selected for the evaluation of
combined solar heating and cooling system concepts. In both
applications, the solar energy was absorbed by roof mounted,
flat-plate collectors., heating a circulating watep flow which
was collected n large thermal storage tanks until needed.
Assessments were made of the principal technologies assocrated
with solar collectors, thermal energy storage. and cooling by
means of solar energy. Implementation plans for follow-on
phases describing further design activities, schedules, and
cost estunates are provided, for both the Fort Belveoir and Fort
Huachuca Buildings.

Descraiptors: *Solar collectors, *Solar heating, *Buildings,
Storage, Exchange, Air conditioning equipment, Pumping,
Absorbers(Materials), Insulation, Feasibility studies, Cost
estimates, ODrawings, Bromides, Buildings, Control systems,
Structural properties, Computerized simulation, Si1te selection
» Systems engineering

Identi1firers: Heat exchangers, Heat storage, =*Solar aip
conditioming, Solar space heating, Heat pumps, Solar energy
absorbers, Antirefltection coatings, Design, Lithium bromide,
Fort Belvoir, Fort Huachuca, NTISDODA

AD/A-002 563/5ST NTIS Pricest: PC$13.25/MF$2.25

Evaluation of Coated Columbium Alloy Heat Shields for Space
Shuttle Thermal Protection System Application. Volume 3, Phase
3¢ Full Syze Tps E€valuation

General Dynamics/Convair, San Dirego, Calaf,

Technical Report, Feb. 18973 - Mar. 1974.
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Baer, J, W., Black, W. E.
C4012a4 Fld: 228, 84C
Apr 74 162p

Rept Not: NASA-CR-112119-3
Contract: NAS51-9793
Mon:tor: 18

STAR1224

Abstract: The thermal protection system (TPS)., designed for
incorporation with space shuttle orbiter systems, consists of
one prmary heat shield thermally and structurally 1solateo
from the test fixture by eight peripheral.guard panels, alt
encompassing an area of approximately 12 sq ft. TPS comgonents
include tee-strffened Cb 752/R-512E heat shields, bi-metaltiic
support posts, panel retainers, and high’' temperature
insulation blankets. The vehiclie primary structure was.
simulated by a firtanium skia, frames, and stiffeners, Test
procedures, wmanufacturing processes, and methods of analysis
are fully documented. for Vol., 1, see N72-30948: for Vol. 2.
see N74-15660. (Authonr}

Descraiptorst: +*Heat shhelding, *Niobium alloys, *Space shuttle
orbiters, *Thermal protection, Manufacturing, Panels, Skin
(structural member}, Stiffening, Supports, T shape. Thermal
control coatings, Thermal insulation, Titanium

Ident:fiers! NTISNASA

N74-35278/257 NTIS Pprices: PC36.25/MF$2.25
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A Study of Rz under Combined Stresses

Materials Sciences Corp., Blue Belt, Pa,
Kigler, 4. J., Rosen, B. W,

C4005B4 Fld: 111G, 71M STAR1224
Sep 74 68p

Rept No: NASA-CR=-132507, TFR/1024/7408
Contract: NAS1-12967

Momitor: {8

Abstract: The pehavior of typical rigidized surface rnsulation
material (RSI) under combined loading states was investigated.
In particular, the thermal stress states 1nduced  during
reentry of the space shuttle were of prime concern. A typical

RSI tile was analyzed for reentry thermal stresses under
computed thermal gradients for a model of the RSI matersal.
The resuits of the thermal Stress analyses were then used to

aid 110 defining typical combined stress states for the failure
analysis of RSI. (Author)

Descriptors: xInsulation, *Mechanical properties, *Thermal
stresses, Reentry, Space shutttles, Stress analysis,
Temperature gradients, Thermal control coatings

Ident1f1erss NTISNASA

N74-34959/8ST NTIS Prices: PC$4.25/MF$2.25
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Shuttle Active Thermal Control System Development Testing.
Volume 7: Improved Radiatop Coating Adhesive Tests

LTV Aerospace Corp., Dallas, Tex. vought Systems Div.
Reed, M. W.

C3951G3 Fid: 228, g4C STAR1223

16 Nov 73 64p !

Rept No! NASA-CR-140274, T169-28-v0L-7

Contract: NASS-10534

Monitori 1B

Ser1-8,

Abstract: Silver/Teflon thermal control coatings have been
tested on a modulap radiateor system projected for use on the
space shuttie. Seven candidate adhesives have been evaluated
in a thermal vacuum test on radiator panels similar toe the
anticipated Flight hardware configuration. Several classes of
adhesyves based on polyester, silicone, and urethane resin
systems were tested. These i1ncluded Contact adhesiyves, heat
cured adhesives, heat and pressure cured adhesives, pressure

sensitive adhesives, and two part paint on or spray on
adhesives, The coatings attached with four of the adhesives,
two silicones and two urethanes, had no changes develop during
the thermal! vacuum test. The two silicone adhesives, both of
which were applied to the silver/Teflan as transfen laminates
to form a tape, offered the most promise based on application
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process and theprmal performance. Each o©of the successfut
stlicone adhesives required a heat and pressure cure tg adhere
during the cryogenic temperature excursion of the
thermal=vacuum test. {Author}

Cescriptors: #Adhesives, ¥Space shutties, «Thermal control
coatings, Heat radiators, Si1licones, 5{1lver, Teflon
(Trademark}, Thermal vacuum tests, Urethanes

Identifiers: NTISNASA

N74-34347/65L NTIS Prices: PC$4.25/MF$2.25

Shuttte Active Thermal Control System beveiopment Testing.

Volume 2! Modular Radiratopr System Tests

LTV Aerospace Corp., Dallas, Tex. Vought Systems Dav.

Scheps, P. B., Howell, H. R., Voss, F. E.

C39%1F1 Fld: 228, B4C S5TAR1223

23 Oct 73 212p

Rept No: NASA~CR-140268, T169-28-vOL-2

Contract: NAS9-10534

Monitor: 18

Ser-8B.

Abstract: Tests were designed to 1nvestigate the valierty of

the modular approach to space radiator system design for space
shuttle and future applications by gathering performance data

on various systems comprised of different numbers of identical
panels, subject to nominal and extreme heat toacs anc
envaironments, Both one-sided and two-sided pradiatien was

tested, and engineering data was gathered on simulated low a/e
coatings and system response to changes 1n outlet temperature

control point., The results of the testing showed system
stability "throughout nominal orbital transients.
uhrealistically skewed environments, freeze-—thaw transients.

and rapi1d changes in ocutlet temperature control point. various
alternative panel plumbing arrangerents were tested with nc
significant changes 1n performance beyng observed. With the
MRS panels arrangeu to represent the shuttie baseline system,

a4 maximum heat rejection of 76,600 Btu/hr was obtained in
segmented tests under the expected worst case design
environments. Testing of an aiternate smaller twc-sidec
radiation configuration vyielded a maximum heat rejection of

52,931 Btu/hr under the maximum design environments. (Author}

Descriptors! *Cooling systems, *Heat radiators. *Space
shuttles, Environmental tests, Heat transfer, Thaermal control
coatings -
Identifiers: NTISNASA
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Shuttle Active Thermal
Volume 1: Overall Summary

Control System Development Testing.

LTV Aerospace Corp., Dallas, Tex. Vought Systems Div.
Howell, H. R.

C3g51E4 Fid: 22B, 84C
8 Apr 74 108p

Rept No: NASA-CR—-140267, T169-28-vOL-1
Contract: NAS9-10534

Monmni tor: 18

S5TAR1223

Abstract: A summary 15 oiven of a series of thermal vacuum
tests designed to support the development of the orbiter
active thermal control system (ATCS) and included testing of a
wide heat load range modular radiator system (MRS) configured
te the March 1973 orbiter baseline system, a candidate weight
reducing radiator/water cooling system, and a smaller radirator
system with a high performance radiator goating. The tests
verifried the performance of the baseline system and obtained
detarled design 1nformation for application of a wide heat
load range moduiar radiator system to the orbiter, The two
candidate ATCS weirght reducing designs have undergone
extensive concept verification testing and their system
operating characteristics have been determined 1n sufficient
detai1l fop application to the orbiter. Design 1nformation has
been obtained for an i1ntegrated radiator/water cooling system
that provides for vehicle heat rejection as well as water
management of the excess fuel cell water. Processing
technques have been developed and vepi1fied for the
appiication o©of a high performance thermal control coating to
large radiator areas subjected tc a temperature range of —280
F to +160 F. (Author)

Descriptorst xSpace shuttle _orbiters, *Temperature control,
*Thermal vacuum tests, Cooling systems, Heat pradiators,
g Thermal control coatings, Water '
@)
E%Identlftens: NTISNASA
E§N74—34340/1SL NTIS Pprices: PC$5.25/MF$2.25
]
g
tgImproved Coating for Silica Fiber Based Ceramic Reusable
oSunface Insulation (Crsi}
General Electric Co., Philadelpma, Pa. .Re-entry and
EgEnv1ronmental Systems Div.

FScontractor Report, 1 Jul. - 31 Dec. 1973.
Ormiston, 7. J.

C3641H2 Fid: 11C, 71E
Apr 74 102p

Rept No: NASA-CR-134653
Contract: NAS3-17793
Monmi tor: 18

STAR1219

64 of 231) User1277 15aug7?77 530

Abstract: A series of coatings was developed for the space
shuttie type s1lica fiber 1nsulation system and characterizec
for optical and physical properties. Reentry simulathron tests
were run using a& radiant panel and alsoc using a hypersonic
plasma arc. The coatings produced had improved physical and
optical properties as well as greater preuse capability over
the GE version of the JdS5C-0042 coating. (Author)

Descriptors! *Ceramics, *Glass fibers, +*S5ilicon dioxide,
*Thermal control coatings, Aerodynamic heating, Protective
coatings, Reentry, Space shuttles

Identifiers! NTISNASA

N74-30006/25L NTIS Prices: PCSB.25/MF$2.25

Data Correlation and Analysis of Arc Tunnel and Wind tunnel
Tests of Rs1 Joints and Gaps. Volume 2! Data Base

McDonnell-Douglias Astronautics Co., St. Louls, Mo.

Final Report, 16 May 1973 - 31 Jan. 1974,
Christensen, H. E., Kipp, H. W.

C351503 Fild: 228, 84cC STAR1218

29 Jan 74 778p

Rept No: NASA-CR-134346, MDC-E1003-VOL-2
Contract: NAS9-13430

Monitor: 18

Seri-2.

Abstract: Wind tunnel tests were conducted to determine the
aerodynamic heating created by gaps i1n the reusable surface
insulation (RSI) thermal protection system (TPS) for the space
shuttle. The effects of various parameters of the RSI on
convective heating characteristics are described., The wing
tunnel tests provided a data base for accurate assessvent of
gap heating. Analysis and correlation of the data provide
methods for predicting heating 1n the R51 gaps on the space
shuttle, (Author)

Descriptors: *Spacé shuttles, =*Thermal control coatings.
*Thermal insulation, #*Wind tunne! tests, Aerothermodynamics,
Heat transfapr, Surface properties. Thermodynamic properties
Identifiers: NTISNASA
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Data Correlation and Analys:s of Arc Tunnel and Wind Tunnel
Tests of Rs1 dJoints and Gaps. Volume 1: Technical Report

Mcbonnell-Douglas Astronautics Co., St. Louirs, Mo.

Final Report, 16 May 1973 ~ 31 Jan. 1974.
Christensen, H. E., Kipp, H. W.

€3515D2 Fld: 228, 84C STAR121B

29 Jan 74 230p

Rept No: NASA-CR-134345, MDC-E1003-VDL-1
Contract: NAS9-13439

Monitor: 18

Sep1-2,

Abstract: Heat transfer data measured in gaps typical of those
under considepation for joints 1n space shuttle reysable
surface 1nsulation protection systems have been assimilated,
analyzec and correlated. The data were obtatned n four NASA
facilities. Several types of gaps were investigated with
emphasis on symple butt jownts. Gap widths ranged from 0.07 to
0.7 ¢m and depths ranged from 1 to 6 cm. Laminar, transitional
and turbulent boundary layer flows over the gap opening were
investigated. Three~dimensional heating vartations were
abserved within gaps 1n the absance of external flow pressure
gradients. Heat transfer correlation equations .were obtained
for sevepal of the tests. Thermal protection system
performance with and without gaps was compared for a
representative shuttie entry trajectory. (Author)

*Space shutties, *Thermal control coatings,
*Wingd tunnel tests, Aerothermodynamics,
transfer, Surface properties,

Descriptors:
*Thermal insulation,
Data acquisition, Heat
Thermodynami ¢ . properties

Identi1fiers: NTISNASA
N74-29288/9 NTIS Ppices: PC$14.50/MF$2.25

Plasma Tests of Sprayed Coatings for Rocket Thrust Chambers
National Aeronautics and Space Administration. Lewis Research

Center, Cleveland, Ohio.
Curren, A. N., Love, W. K.

C3514F2 Fid: 21H, B81E, BiK, 71E STARt218

Jutl 74 S5p

Rept Noi! NASA~-TM=-X-3072, E-7877

Monitor: 18

Abstract: Several plasma-sprayed coating systems wenre

evaluated for structural stabi1lity in hydrogen plasma and 1n
oxygen plasma mixed with hydrogen plasma. The principal test
heat flux was 15 Btu per i1nch squared seconds. The system
consisted of a number of thin 0.002 to 0,02¢ 1n. layers of
metal oxides and/or metals. The principal materials included
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are molybdenum nichrome, alumina, and zirconia. The study
1dent1fies i1mportant factors in coating system fabrication anc
describes the durability of the coating systems in the test
environments. Vvalues of effective thermal conductivity for
some of the systems are indicated. (Author)

Descriptors: #Structural stability, *Thermal control coatings,
*Thermal prctection, *Thrust chambers, Aluminum cxides,
Materials tests, Molybdenum, Temperature effects.
Thermodynamic properties, 2irconium oxides

Identifiers! NTISNASA

N74-2821670 NTIS Prices: PC$3.75/MF$2.25

Structural Evaluation of Candidate Space Shuttle Thermal
Protection Systems

Lockheed Missiles and Space Co.. Sunnyvale, Calif.

Final Report.

Burns, A. B.

C3162L3 Fid: 228, s4c, 71D
26 Jdun 72 66p

Rept No: NASA-CR-13242B, iMSC-D157398
Contract! NAS1-11153

Monitor: 18

STAR1213

Abstract: The characteristics and development of a Iightweight
reusable thermal protection system for the space shuttle are
discussed. The test articles consisted of metallic substrates
wiith upper surfaces covered with all-silica, reusable, surface
inpsulation material, The material 15 processed in the form of
tiles. The external surfaces of the tiles are provided with a
coating system which consists of a borosilicate coating with &
si1licon carbide emttance agent and impregnation with a
hydrophobic agent. The finished tiles are attached to the
metal substrate by adhesive bonding. Charts and graphs of the
properties of the materi1al are provided. {Author)

Descriptors: *Composite materials, *$ilicon carbides, *Space
shuttles, *Thermal control coatings, #*Thermal protection,
Adhesive bonding, Materials tests, Mechanhical properties,
Thermodynami¢ properties

ldenti1fiers: NTISNASA
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The Effects of Papticle Size on the Optical Properties and
Surface Roughness of a Giass—Baltloon-Filled Black Paint

National Aeronautics and Space Administration. Goddard Space
Flight Center, Greenbelt, Md.

Heslin, T., Heaney, J.. Harper, M.

€C3155G3 Fids 11C, 71E STAR1243

May 74 9p

Rept No: NASA-TN-D-7643, G-7432

Monitort 18

Abstract: The effects of particle si1zZe on the optical
properties and surface roughness of a glass-balloon-filled,

carbon—pigmented paint were studied 10 order to develop a
diffuse-reflecting, low=total-reflectance, low-outgassing
black paint. Particlte sizes ranged between 20 microns and 74
microns. Surface roughness was found to i1ncrease with
tncreasing particie size. Relative total reflectance at
near~normal 1ncidence (Mgl standard) of the filled paints was
tess than for the unfilled paipt between 230 nm and 1800 nm.
Total absolute reflectance at 546 nm decreased with 1ncreasing
particle size at grazing angles of incidence. Near-normal,
total emittance was greater for the filled paints than for the
unfilled paint. Specularity decreased with 1ncreasing particle

size over the pange studied. (Author)

Descripters: *0Optical properties, *Paints, *Particle size
distribution, *Reflectance, Materials tests, Pigments,
Protective coatings, Thermal control coatings

Identifiers: NTISNASA

N74-22227/4 NTIS Prices: PC$3.00/MF$1.45

Spaceflight Performance of Siiver (Coated Fep Teflon as a
Thermal Control Surface on the Imp—1 Spacecraft

National Aeronautics and Space Administration. Goddard Space
Flight Center, Greenbelt, Md.

Hoffman, R. H.

C296311 Fid: 228, B4G STAR1211

Apr 73 8p

Rept No: NASA-TM-X-65242, X-762-73-113

Monitor: 18

Abstract: A second surface mirror type coating, Vvapor

deposited silver on FEP Teflon, was used as a thermal control
sunface for one of the experiments aboard the Imp-I
spacecraft. This coating was selected to obtain the low
operating temperature required for thhs experiment. Imitial
flight temperature of this thermal control surface was -70.%5

C, very close to the predicted value of =73 C and at a very
satisfactory level. Since temperatures within the spacecraft
interior are not at this desired low level, the .detectors had,
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be mounted exterior to the spacecraft with a good view of
preferably 1n an area shaded from sunlight. When this
latter preference proved unobtainable, the detectors were
mounted on an aluminum plate located on the exteriror of the
spacecraft, parallel to the spin axis but rotating abcut the
solar vector. The mounting plate was approximately 6.5 i1nches
by 7.5 1nches by 0.125 i1nches thick, To achieve the cesireg
temperature level with the mounting plate in such a location,
the thermal design had to mihimize not only the effects of the
relativeliy warm spacecraft environment but aiso the effects of
the i1ncident solar energy. (Author}

to
space,

Descripteors: =*Explorer 18 satellite, *Spacecraft performance.
*Teflon { Trademark), *Thermal control coatings. Low
temperature, Metal vapors, Siylver, Temperature control

Identi1fiers: NTISNASA

N74-20539/4 NTIS Pricest: PC$4.00/MF51.45

Selection of Materials and Components for Spacecraft

Deutsche Forschungs— und Versuchsanstalt fuer Luft- wuno
Raumfahrt, Brunswick (West Germanyl.

Wilkens, W.

€2734J4 Fled. 228, 84G STAR1208 . ' b
1973  39p ) : R
Monitor: 18

Conf-Presented at the Intern. Seminar con Simulation and Space,
Toulouse, 10=14 Sep. 1973.

Abstract: Some general aspects are outlined for iaentifying
spacecraft materials and components requirements selection
procedures ’nelated to functional and environmental

Problems with the application and extrapclation
out, emphasixing materials

capabilities.
of existing data are pointed
outgassing and contamination. Screenming and qual:fication
tests are referreu to and results on tests with a black
thermal control pawnt for Helios satellite are given. These
results refer to thermooptical, electrical, outgassing., amo
contamination properties as well, (Author}

*Helios satellites, =*Qutgassing, *Spacecraft
materials, +*Thermal control coatings, Space
simulation, Spacecraft components, Spacecraft

Descriptors?
construction
environment
contamination
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Methedology Concernming the Simulation of Ionizing Radiations
with Special Reference to Coatings when in Geostationary Orbait

Aerospatiales,

d'Etudes et de Recherches
Recherches en

Qffice National
Dept. d'Etudes et de

Toulouse (France).
Automatique.

Bourrieau, J., Phitippon, J., Giacomeni, J.,

Pai1ilous, A.,

Ziltianm, A.
C2732H4 fid: 11Cc, 71E STAR1208
1973 32p

Monitor: 18
Conf-Presented at the Intern. Seminar Symulation ang Space,

Toulouse, 10-14 Sep. 1973.

the behavior of thermatl
satellite 1n geostationary orbit s
described, The mathematcal principles of particie
computation, and those used for calculation of the doses of
enerqgy absorbed by the materials, are discussed. The effects
of the different proton and electron energy bands were
evaluated. From this, the particle energies and fluxes to be
used in environment simulation were deduced. Experimentatl
results concerning aluminized kapton, alumimium paint Pyrolac
PSG 108, OSR QCLI, and OSR RTC are presented. The method used
can be applied to other types of orbit and to other internal
or external components of the satellite.

Abstract: A method for evaluat:ing

control coatings of

Descriptors: *Electron irrachation, =*=Proton irradiation,
*¥Space environment simulation, *Synchronous satellites,
*Thermal control coatings, Particle energy, Particle flux

density, Radiation damage, Symphomie satellirtes

Identifiers! NASA

N74-17293/3 NTIS Pmrices! PC$4.75/MFE1.45

Evaluation of Commercrally Supplied Si1lver Coated Teflon for
Spacecraft Temperature Control Usage

National Aeronautics and Space Adminmistration. Goddard Space
Flight Center, Greenbelt, Md.
Heaney, J. B.

C2732H2 Fig: 11C, 71E, 84G
dJdan 74 35p

Rept No: NASA-TM=-X-70588, X-765~74-24
Monitor: 18

STAR1208

Abstract: A sepries of tests are described which were performed
to evaluate the acceptability of a commercially supplied
silver backed teflon thermal control coating relatjve to
teflon previously coated at GSFC, Optical measurements made on
numerous samples indicate that the commercial material
possesses an average solar absorptance of 0,085, an emittance
of 0.76 and an average alpha/epsilon equal to 0.112, all of

231) uUseri1277 15aug7?7

533

are eguivalent to the GSFC coated teflon. The emittance

protective inconel backing was found to be 0.037. The
shown to have good adhesion at the Ag-teflion
interface and exposure to UV irradiation uncovered no coating
irregularities. Temperature cycling over the range -135 C tc
+200 C produced crazing 'n the evaporated Ag layer as expectec
but no delamination was observed, The suitability of Mystik
no. 7366 and 3M no. 467 adhesives as bonding agents for the
metailized polymen 15 demonstrated. Various problems
assoctiated with production reproducibhtiity and selecticn of a
proper bonding process are discussed. {Author)

which
of the
coating 15

(Trademark]).
{ Trademark),

«Teflon

Descriptors: *Spacecraft structures,
Inconel

*Thermal  control coatings, Bonding,
Irradiation, Performance tests, $i1lver
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Reliabitrty and Effective Thermal Conductivity of Three
Metaltic-Ceramic Composite Insulating Coatings on Cooled
Hydirogen-Oxygen Rockets

National Aeponautics and Space Administration., Lewis Research
Center, Cleveland, Ohio.

Price, H, G. Jr, Schacht, R. L., Quentmeyer, R. J.

C2181K3 Fild: 21H, 81G, 71D STAR1201

Nov 73 51p

Rept No! NASA-TN-D-7392, E-~7461

Moni1tor: 18

Abstract: An experimental investigation of the structural
integrity and effective thermal conductivity of three
metallic—ceramic composite coatings was conducted. These
coatings were plasma sprayed onto the combustion side of
water=-cooled, 12.7-centimeter throat diameter, hydrogen-oxygen
rocket thrust chambers operating at 2.07 to 4.14 meganewtons
penr square meter chamber pressure, The metallic-ceramic
composites functioned for six to 17 cycles and for as long as
213 seconds of rocket operations and could have probably
provided their 1nsulating properties for many addrtional
cycles. The effective thermal conductivity of all the ceoatings
was 1n the range of 0.7472 to 4.483 w/(m)(K), which makes the
coatings a very effective thermal barrier. Photomicrographic
studires of cross—sectioned coolant tubes seem to 1ndicate that
the effective thermal conductivity of the 9coatings 18
controlled by contact resistance between the particles, as a
result of the spraying process, and not the thermal
conductivity of the bulk materials. (Author)

Descriptors: *Cepamcs, *Heat transfer, *Hydrogen oxygen
engines, *Metal coatings, *Thermal control coatings, Composite
materials, Mmaterials tests, Nuclear rochet engines,
Thermodynam:ic properties

Identifiers! NASA

N74-10723/6 NTIS Prices: PC$3.50/MF$1.45

Design, Develop and Test High Temperature Dynamic Seals for
the Space Shutties Aerodynami¢ Control Surfaces

Cincinnaty Univ,., Ohio.

Final Report

C1441H2 Fldg: 228, 84C
Jun 73 139

Rept No!: NASA-CR-128951, MCR-73-116
Contract: NASS-12883

Monitor: 18

STAR1116

Abstract: A description i1s given of the design, development

and testing of high temperature dynamic seals for the gaps _
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between the structure and aercdynamic control surfaces on the
space shuttle. These aerodynamic seals are reduired to prevent
high temperature arflow from damaging thermally unprctected
structures and components during entry. Two seal ccncepts
evolved a curtain seal for the spanwise elevon cove gap, and a
labyrinth seal for the area above the elevon, at the gap
between the end of the elevon and the fuselage. On the basis
of development testing, both seal concepts were shown to be
feasible for contpeliing 1nternal temperatures to 350 F or
less when exposed to a typical space shuttle entry
environment. The curtain seal concept demcnstrated excellent
test results and merits strong consideration for appiication
on the space shuttle orbiter. The tabyrinth seal ccncept,
al though demonstrating significant temperature recuction
characteristigs, may or may not be reguired on the Orbitep,,
depenching on the actual design configuration and flight
environment. (Author) ’

Descriptors: =*xAerouynamic configurations, *Control surfaces.
*High temperature environments, *Seals (stoppars), =*Space
shuttle orbiters, Feasibi1lity analysis, Gaps., High temperature
air, Spacecraft structures

Identifiers: NASA

N73-25891 NTIS Prices:! PC39.00/MF$1.45

Thermal-Vacuum Test Report for the Ultraviotet Spectrometer
Thermal Model

Cincinnat: Unmiv., Ohio.
Wingate, C. A, Jr
C1433L2 Fld: 228, B4cC
25 Jul 72 48p

Rept No: NASA-CR-128562, APL-545-72-094
Contract: NAS9-11528

Monitor: 18

STAR1116

Apstract: Early design studies showed that the UV spectrometer
thermal design margins were very small so that an experimental
confipmation o©of the analytical model would be des:irable. At
that time the prototype unit was scheduled too far downstreanm
to be of value, s0 a separate thermal model was built for use
n verifying the analytical model. (Author)

Descriptors! *Thermal control coatings, *Ultraviolet
spectrometers, *Vacuum tests, Apollo 17 flight., Dynamic models
' Production planning. Relijability engineering, Thermal
resistance

Identifiers: NASA
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Effect of contamination on the Optical Properties of
Transmitting and Reflecting Materials Exposed to a Mmh/N204
Rocket Exhaust

National Aeronautics and Space Administration. Lewi1s Research
Center, Cleveland, Ohio.

Bownan, R, L., Spisz, E. W., dJack, J. R.

C1051A1 Fild: 21B, B1A, 80H STAR1111

Apr 73 12p

Rept No: NASA-TM-X-68204, E~7373

Monitor:! 18

Conf- Presented At the Tth Jannaf Plume Technel. Conf.,
Restone Arsenal, Ala., 3=5 Apr. 1973

Abstract: The changes are presented in spectral transm:ttance,
and reflectance due to exposure of varmious optical materjals e
of a S-pound thrust bipropellant rocket. The engine was fired
in a pulsed mode for a total exposure of 223.7 second.
Spectral optical properties were measured 1n air before and
after exposure to the exhaust plume n  vacuum. The
contaminating layer resulted 1n both absorption and scattering
effects which caused changes as large as 30-50% for
transmitting elements and 15% for mirrors 1n  the near
ultraviolet wavelengths. The changes in spectral properties of
materi1als exposed to the exhaust plume for 44 and 223.7
seconds are compared and found to be similar. {Author)

Pescriptors: *0ptical equipment, *DOptical properties, *Rocket
exhaust, Reflectance, Thermal contreil coatings, Transmittance,
Ultraviolet radration

Identifiers: NASA
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Effect of Thruster Pulse Length on Thpuster=-Exhaust Damage of
513G White Thermal Control Coatings

National Aeronautics and Space Administration. Lewis Research
Center, Cleveland, Ohio.

Sommers, R. D., Raquet, C. A.

C1045L3 Fld: 218, B1A START111

1973 t4p

Rept No: NASA-TM-X-68213, E-7361

Monitor: 18

Conf—~ Presented At the 97th Jannaf Plume Technol. Conf.,
Redstone Arsenal, Ala., 3-5 Apr. 1973

Abstract: Rocket exhaust products which strike thermal control
surfaces cause changes in solar absorptance (Alpha Sub s) and
thermal emittance (Eps:ylon) of these surfaces., A study was
made of the effect of rocket pulse duration on exhaust damage
to 513G white coatings. Two pulse lengths were used = 14 msec
and S0 msec. An MMH/N204 bipropetllant 5~1b thrust rochket was
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fired into a simulated space environment with a vacuum of
0,00001ent torr, a liquid helium temperature enélosure, ang
solar radiation. The changes 'n solar absorptance and thermal
emittance of S13G white coatings due to rocket exhaust were
made in-si1tu for total firing times of 58 seconds with 14 msec
pulses and 223.7eni1 sec with 50 msec pulses. The solar
absorptance of 513G i1ncreased 25 percent due to 223.7 sec of
exposure to 50 msec pulses and the thermal emittarce was
unaffected, The ratio of Alpha Sub s/Epsilon therefore
increased by 25 percent. The short 14en! msec pulse exhaust
exposure caused between 40 and 70 percent ncrease 1n solar
absorptance and a decrease of between 13 and 18 percent n
thermal emittance. The corresponding increase 1n Algha Sub
s/Epsilon ratio was between 8) and 100 percent. Ultraviolet
radiatian was present in the short pulse test and may have

contributed to the large damage of that test. (Author)
Descriptors: *Pulise duration, *Rocket exhaust, =*Thermal
absorption, *Thermal control coatings, Soclar radiation,,

Thermal emission, Ultraviolet radiation
Identifiens: NASA

N73-20940 NTIS Prices: PC$3.00/MF$C.95
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DIALOG Fiie6: NTIS 64-77/15517 (COPR. N.T.I1.5.) (Item 80 of

Testing to Determine the Vacuum—Ultravioiet Degradation Rate
of Thermal Control Coatings

11T Research Inst., Chicago, 111, Technoiogy Centen.
Final Report, 5 May - 25'Nov. 1972

Girllrgan, J, E.

€1043G4 Fid: 11Cc, T1E
27 Nov 72 20p

Rept No! NASA-CR-124149, IITRI-CG258~5
Contract: NASB-28765, IITRI PROJ. C6258
Monmitor: 18

STAR1111

Abstract: Samples of 5-13G that had been exposed to the salt
air environment of Cape Kennedy, Florida were i1rradiated with
simulated solar ultraviolet radiation after various cleaning
treatments. In both of the the tests conducted two of the salt
air exposed samples were not cleaned, two were lightly cleaned
with watenr and détergent (1.e. prinsed), and two were
vigorously scrubbed. Several other white thermal control
coatings were also 1rradiated. The solar absorptance values of

these coatings before and as a result of the ultraviolet
irradiation are reported for exposure tevels up to
approximately 2000 ESH. (Author)

Descriptors: *Irpadiation, *Thermal contral coatings,

*Jltravioiet radiation, Cleaning, Environmental tests, Salt

spray tests, Spectral reflectance
identi1fiers: NASA

N73-20608

NTL1S Praices: PC$3.00/MF$0.95

Development of Units for Thermal Control Coatings

Experiment

Flight

TRW Systems Group Redondo Beach Calif {354535)
Final rept. May 71-Sep 72

Luedke, E. E., Kelley, L. R.

coa04L1 Fid: 11C, 22B, 71E, B4G GRA17312
Qct 72 145p

Rept No: TRW-18595
Contract: F33615-71-C-1448
Project: AF-7340

Task: 734007

Monrtort AFML-TR-72-233
Abstract: The objective of the program s to design,
fabricate, and test experimental flight packages capable of
measuring the long term degradation of solar absorptance of
thermal contpol coatings {TCC) in the space environment. Use
of these highly accurate flight units will allow correlation
of the performance of

experimental TCC in the actual space |
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environment with that exhibited 1n laboratory n situ
simulated space environments. Six experiment packages capable
of testing eight TCC surfaces each on an orbiting spacecraft
have been developeu. Each package weighs 430 grams, ccnsumes
350 mw of power, operates from (28 plus or minus SV. ang
provides a 0-5 V telemetry output with an overall accuracy of
plus or minus 1F. A prototype flight umit successfully passeg
thermal cycling, shock, vibration and humidity test
quaiifications. (Author)

Descriptors: {*Satellites{Artificiat), Temperature controll). (

*Temperature controil, *Coatings). Space anvironmental
conditions, Environmental tests, Solap pradiation, Raciation
damage, Heat-resistant materials, Computer programs. Flight
testing

Identifiers: *xThermal control coatings, AF

AD-759 083 NTIS Prices: PC$3.00/MF$0.95
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DIALOG FileG: NTIS 64-77/15517 (COPR. N.T.I1.S5.) (Item 82 of
Preparation of Pigments for Space-Stable Thermal Control
Coatings

Ohi1o State Univ. Research Foundation, Calumbus.

final Report, 1 dJdun. 1968 - 3% Mar. 1972

Campbeli, W. B., Smith, R. G.

co7e1C2 Fild: t1C, 71E STAR1109

May 72 188p

Rept No: NASA-CR—124067

Contract: NAS8-21317

Monitor: 18

Abstract® The 1dentification and control of vapor phase
reaction Kinetics to produce pigments by homogeneous
nucleation were achieved. A vapor phas2 apparatus was
designed, fabricated, and calibrated through 1800 C. Vapor
phase reactions were analyzed, calculations made, and powders

of alumina, rutile,
calcium tungstate,
nuclieation.

zinc orthotitanate (1n a mixed phase),
and lanthana were produced by homogeneous
Electron microscopy shows uniform particle

morphotogy and Sstze, and supports ant:cipated advantages of
vapor—-phase homogeneous nucleation; namely, purity, freedom
from defects, and uniform particle si1zing without grinding.
(Author)

Descriptors: *Pygments, *Solar radhiation shhielding,
*Spacecraft shielding, *Stability, *Thermal control coatings,
*Vapor phases, Aluminum oxides, Calcium tungstates, Nucleation
+ Reaction kinetics, Zinc compounds

Identifiers: NASA

N73-181&4 NTIS Prices: PC%11.50/MF$0.95

Analysis of Shape of Porous
Surface Heai Flux and Temperature

Cooled WMedium for an Imposed

Natienal Aeronautics and Space Administration. Lawis Research
Center, Cleveland, Ohio.

Syegel, R.

CO741K1 Fid: 20m, 80P STAR1108

Mar 73 36p

Rept No: NASA-TN-D-7176, E~7104
Mon:tor: 18

Abstract: The surface of a
maintained at a

15 to be
whtle being

cooled mediyum
temperature

porous
speci1fied design

supj)ected to uniform heating by an external source. An
analytical method 15 given for determining the shape of the
mechum suprface that wilil satisfy these boundary cond:itions.

The analysis accounts for temperature dependent variations of
fiuwd dens 'ty and viscosity and for temperature dependent
matri1x thermal conductivity. The energy equation 15 combined
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with Darcy's law 1n such a way that a potential can be cefines

that satisfies Laplace's equation. All of the heat-transfer
and flow quantities are expressed in terms of this potentiatl,
The determination of the shape of the porous cooled region 18

thereby reduced to a free-boundary problem such as 1n nviscig
free jet theory. Two 1llustrative examples are carried out: a
porous leading edge with cocolant supplied through a slot and &

porous cooled duct with a rectangular outer boundary.
(Author)
Descraiptors: *Cooling systems., *Heat transfer, *Porous

materials, *Temperature control, Boundary tayer flow, Thermal
conductivity, Thermcdynamic properties

Identifiers: NASA

N73-17918 NTIS Prices: PC$3,00/MF$0,95

Studies Relating to Temperature Control of a Large Scale
Telescope

National Aeronautics and Space Administration. Langtaey
Research Center, Langley Station, Va.

Katzoff, .

Coe6302 Fld: 17H, 63F STAR1107

Feb 73 63p

Rept No: NASA~TN-D-7174, L-8741

Moniteor: 18

Abstract: Analytical methods are devetoped for estimating the
circumferential  anu longitudinal temperature distributions an
a large space telescope, 1dealized as a simple 1nsulated tube

with a flat mirror across one end. The effects cf wall
conductijon, multilayer nsulation, thermal! coatings. heat
pipes, and heateu coltars are analyzed, with numrerical
examples. For most of the study, the anly thermal i1nput to the
tube was assumed tg be from steady solar irradiation from cone
side, as 1n a geosynchronous orbit, Unsteady heat flow through
the insulation, as 1n alternating suntight and shadow of a low

orbit, is bhriefly discussed. ({Author)

Descriptors: ‘Astronomical telescopes, sMathematical models.
*Temperature control, Heat pipes, Integral eauations,
Multitayer insulation, Radiative heat transfer, Temperature
distrmibution, Thermal! controt coatings

Identi1fiers: NASA

N73-16931 NTIS Prices: PC$3.00/MF$0.95
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DIALOG File6: NTIS 64-77/IS517 (COPR. N.T.I.S5.) (Item
1

Study on Lead Monoxide as a Solid Lubmicant for High
Temperatures

National Aerospace Lab,, Tokyo (Japan).
Miyakawa, Y., Nishimura, M., Abe, W.
co501G3 Fld: 11H, 71K STAR1104
May 72 58p

Rept No: NAL-TR-285

Monitor: 18

LANG- IN JAPANESE ENGLISH SUMMARY

Abstract: A study of the friction, wear and endurance Iife of
lead monoxide (Pb0) was made 1n room air, 11 controlled
atmospheres and 1 vacuum at high temperatures up to B0OO C.
Also, studies were made to determine the lead monoxide coating
procedure on stainiess steel. A cylindrical rider was rubbed
with a rotating disk, at sliding velocities from 0.01 m/s to 3
m/s. The prider specimen was tool steel and the disks were
austenic staintess steeil and pure metals of Fe, N1, Cu, and
Al. The lubricating properties of PbD of the laver made on the
suprface of a rotating disk and the PbO pellet were examined.
An analysis of the presults cobtained 1s presented. (Author)

Descriptors! #*Friction measurement, *High temperature tests,
*lLead oxides, *Solid lubricants, *Wear tests, Ceramic coatings
» Controlled atmospheres, Life (durability), Stainiess steels,
Thin fiims, Vacuum effects

N73-13470 NTIS Prices! PC3$5.00/MF$0.95

Orbi1tal Operations and Preliminary Results for the Satellite

Prosperc

Royal Aircraft Establishment, Farnborough (England).
Adams, V. W.

C03630D1 Fld: 17G, 76A, B8B4G
Jun 72 75p

Rept No: RAE-TR-72088, BR-29634
Monitor: 18

STAR1103

Abstract: The satellite Prospero (1971-923A) was launched from
Woomera by the 8ritirsh Black Arpow launcher on 28 October
1971. Operations for the recovery of data from Prospero 1n
orb1t are described, based largely on the orbital operations
plan produced priop to launch. Results from operational

control! reports are alsc given., A brief descmiption of the
satellite and its telemetry are given 1n appendices. {Author)
Descriptors? *Experimental design, *Onhoard equipment,

*Performance tests, #*Satellite control, *Satellirte instruments
+ Data processing, European gspace programs, Great britain,
Micrometeorcids, Satell:te tracking, Solar cells, Thermal
control ceatings
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N73-12928 NTIS Prices: PC$5.75/MF$0.95

Degradation Mechanisms of Pigmented Coatings
3

Oh1o State Univ Research Foundation Columbus (267360)

Final rept. 1 Jan 71-30 Aug 72

Campbeil, Wrlliram B., Cochran, Joe K. Jn

C024243 Flg: 1t1C, 228, TIE GRALI7304

Oct 72 87px*

Contract: F33615~71-C-~1257

Projectt AF-7342

Task: 734202

Monitort: AFML~-TR-71-42-pt-2

See also AD-725 754.

Abstract: Oxygen transport in  polymonomethylsiloxane was,
investigated and compared to peiydimethylsiloxane properties.
The effects of rutile pigmentation on the permeatility.
dyffusion, and solubility of oxygen through
polymonomethylsi loxane were 1nvestigated. Penmeability ang
diffusion constants decreased wtth increasing rigment
concentration and there was no evidence of oxygen sorption on
the pigment. Relative adhesion of polydimethylsilioxane ang
polvmonomethylsiloxane on ruti1le was predicted Ffrorm water
contact angles Polymonomethylsiioxane was proposed to have
the greater adhesion but was small in either case. The
stabi1lity of dimethyl and monomethyl poliysiloxanes pigmenteg
with prutile and zinc oxirde was evaluated in a simulatec solar
ultraviolet environment, (Author}

Descriptors: {(*Paints, Degradation), (*Plastic coatings.
Permeability), (*$1131cone plastics, *Plastic paints).
D1 ffusion, Oxygen, Rutile, Pigments, Zinc  comgounds.
Ultravigolet radiation, Space environmental conditions,

Absorption, Solubility, Surfaces

Identifiers! *Thermal control coatings, Polymer gas
permeability, Poly{siloxane/dimethyl)}, Poly(siloxane/methyl).
Z\nc titanate

AD-753 410 NTI5 Prices: PC$4.85/MF$0,95
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Effective Thermal Conductivities of Four Metal Ceramic

Composite Coatings wn Hydrogen—-Oxygen Rocket Firings

National Aerconautics and Space Administration. Lewis Research
Center, Cleveland, Ohio.

Schacht, R. L., Price, H. G. Jr, Quentmeyer, R. J.

c0235C1 Fid: 214, 81F, T7t1E STARtT101

Nov 72 43p

Rept No! NASA-TN-D-7055, E-7035

Momitor: 1B

Abstract: An experimental nvestigation was conducted to
determine the effective conductivities of four
piasma-arc—-sprayed, metal-ceramic gradated coatings an
hydrogen~oxygen thrust .chambers. The effective thermal

function of pressure or

conductivities were not a
oxidant—te-fuel ratioc. The various materials that made up
these composs tes do not seem to affect the thermal
conductivity values as much as the differences 1n the thermal
conductivities of the parent materjals would lead one to
expect. Contact resistance evolving from the spraying process
seems to be the controlling factor. The thermal conductivities
aof all the composites tested fel)l in the range of 0.75 to 7.5

watts per meter keivin. (Authonr)

Descriptors: *Ceramic coatings, *Metal coatings, *Rocket
nozzles, *Thermal conductivity, Contact resistance, Heat
transfer, Hydrogen oxygen engines, Plasma spraying, Rocket

firtng, Thermal control coatings

N73-10961 NTIS Prices: PC$3.00/MF$0.95

Evaluation of Nondestructive Testing Techniques for the Space
Shuttle Nonmetallic Thermal Protection System

Mcdonnell-douglas Astronautics Co., Huntington Beach, Caiif.
Trede, D. A.

€o234L2 Fld: 228, 84C, 7iM, 73
Jul 72 136p

flept No: NASA-CR-128607, MDC-G3678
Contract: NAS9-12180

Monitor: 18

STAR1101

Abstract: A program was conducted to evaluate nondestructive
analysis technigques for the detection of defects 1n Pigwch zed
surface insulation (a candidate material for the Space Shuttle

thermal protection system). Uncoated, coated, and coated and
bonded samples with internal defects {(voids, crachs,
delamynations, density variations, and moisture content),

coating defects (holes, cracks, thickness vapiations, and loss
of adhesion), and bondline defects (voids and unbonds) were
inspected by X=ray radiography, acoustic, microwave,
high-frequency ultrason:c, beta backscatter, thermal,
holographic, and visual technigues. The detectability of each
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type of defect was determined Ffor each techmicue (when
applicable}. A possible relationship between microwave
reflection measurements {or X—-ray-radrography censity

strength was estabtished. A

inspection using a
acousti1c, microwave, ang
{Authonr)

measurements) and the tensile
possible approach fonr 1N-process
combination of X-ray radiography.

holographi1¢ techniques was recommended,

Descriptors: =*Nondestructive tests, *Space shuttles, *Thermal
protection, Tensile strength, Thermal control coatings.
Uitrasonic tests, X ray analysis

N73-10833 NTIS Prices: PC$9.00/MF$0.95

Apparatus for Controlling the Temperature of Balloon Borne

Equipment

National Aeronautics and Space Administratton. Goddard Space
Flight Center, Greenbelt, Md.

Patent Applacation

Schach, M, , Triala, Jd. d.

CD215K4 Fld: 4A, S55A STAR1024

14 Aug 72 18p

Rept No: NASA-CASE~GSC-11620-1, US—-PATENT-APPL-SN-280305
Monitor: 18
Government—owned nvention
application ava)lable NTIS,

available fobr licensing. Copy of

Abstract: The development of a temperature contral device for
use with balloon—borne eguipment 15 discussed. The device will
contral the temperature of batteries and electromic
instrumentation packages carried by balloons tc  high
altrtudes. The configuraticon of the Mylar enclosure centains
the radiant energy emitted by the earth and 1ts atmosphere ang
reflects the radration emitted by the instrumentation package.
thus reducing the heat loss.

*Ejectronic

Descriptors:? *Balloons, *Electric batteries,
Patent

modules, *Temperature control. Mylar {trademark),
applications, Product development, Protective coatings

N72-3337% NTIS Prices: PC$3.00/MF$0.95
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DIALOG Fited: NTIS 64-77/15517 (COPR. N.T.I.5.) (Item

Mechanical B8ehavior of Oxide Free Stainless Steel” Surfaces 1n
a Low Pressure Hydrogen Environment
Sandra Labs., Albuquerque, N.Mex. (5659000)
Cuthreil, R, E.

AG933E3 Fld: 11F, 71J
Jan 75 41p

Contract: AT{(29-1)-789
Monitor: 18

NSA3108

Abstract: For abstract, see NSA 31 08, numbep 20273,

Descriptors: (*Stainless steel-440, *Mechanical properties), (
*Hydrogen, *Corrosive effects), Adsorption,  Contrdlled
atmospheres, Desorption, Medium temperature, Oxides, Surface
cleaning, Ultprahi1gh vacuum

Identi1fiers: NTISAEC

SAND-74-0376 NTIS Prices: PC$5.25/MF$2.25

Evaluation of Coated Columbran Alloy Heat Shields for Space
Shuttle Thermal Protection System Application. Volume 1 Phase
1 - Environmental Criteria and Material Characterizatron,
October 1970 - March 1972

General Dynamics/Convair, San Diego, Calif. Aerospace Div.
Black, W. E.

AS551A2 Fld: 22B, 84C
Jun 72 325p

Rept Noi NASA-CR-112119

Contract: NAS1-9793

Mons tor: 18

STAR1021

Abstract: The studies presented are directed toward
establishing criteria for a nmicbium alloy thermal protection
system for the space shuttle., Evaluation of three niobium
alloys and two si1licon coatings for heat shield configurations
culminated in the selectron of two coat-ng/substrate
combinations fonr environmental critema and material
characterization tests. 5Specimens were exposed to boost and
reentry temperatures, pressure, and loads simulating a space
shuttle orbiter flight profile.

Descriptors: *Heat shielding, =*Niocbium alloys, =*Silicon,
*S5pace shuttles, *Thermal control! coatings, S5Space environment
siynulatron, Spacecraft shielding, Thermal insulation

N72~30948 NTIS Prices: PC$18.25/MF$0.95

Achievement of a Low-Outgassing White Paint

Spacecraft Thermal Control

System for
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National Aeponautics and Space Admimistration. Goddard Space
Flight Center, Greenbelt, Md.

Seidenberg, B. s Park, J. J.. Clatterbuck, C.

AS513L2 Fld: 11C, 71E STAR1019

Aug 72 18p

Rept No: NASA-TN-D-6892, G-1067

Mory tor: 1B

Abstract! Test results and data for achieving a low—-outgassing
polymer resin Suitable for potting or a paint pigment are
presented. The resin, prepared i1n 0,5 kg (1-1b} batches. s,
acceptable for spacecraft wuse; 1ts weight 1oss s less than
0.5 percent, and the volatile condensable materials are less
than 0.05 percent. The paint adheres to a primed fiber glass
or aluminum substrate. Results of UV hrradiation, electron anag,
proton pradiation, and thermal cycling are presented. (Authonr)

Descriptors: *Outgassing, *pPaints, xPotting compounds.
*Temperature control, Polymerization, Thermal cycling tests

N72-28572 NTIS Prices: PC$3.00/MF%0.95
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DIALDG File6: NTIS 64-77/1S517 (COPR. N.T.1.5.)} (Item
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Investigation of Phase~Change Coatings fop Vapiable Thermal
Control of Spacecraft

National Aeronautics and Space Administration. Langliey
Research Center, Langley Station, Va.

Kelliher, W. C., Young, P. R.
A500tD3 Fig: 11C, 71E, 84C
Jun 72 20p

Rept No!: NASA-TN-D-6756, L-6283

STAR1016

Abstract: An nvestigation was conducted to.determine the
feasibility of producing a spacecraft coating system that
could vary the ratio of 1ts solar absorptance to thermal
emittance to adjust automatically for changes 1n the thermal
balance of a spacecraft. Thi1s study resulted 'n a new concept
callted the phase-change effect which uses the change that
occurs 1n the optical properties of many matervals during the
phase transition from a crystalline solid to an amopphous
materiat, A series of two—-component model coatings was
developed which, when placed an a highly reflecting substrate,
exhibited a sharp decrease 1n solar absorptance within a
narrow temperature range. A variable thermal control coating
can have a sigmificant amaunt of temperature regulation with
the phase-change effect. Data are presented on several
crystallite-polymer formulations, their physical and optical
properties, and associated phase—-change temperatures. Aspects
pertaining to their use 1n a space environment and an example
of the degree of therma! regulation attainable with these
coatings 1s alsc given. (Author)

Descriptors: =*Spacecraft structures, *Temperature effects,
*Thermal control coatings, Phototropism, Product development,
Spacecraft environments, Thermodynamic properties

N72-25924 NTIS Prices! PC$3.00/MF$0.95

APOLLO 9 Thermal-Céntrol-Coat1ng Degradation

National Aergnautics and Space Administration. Manned
Spacecraft Center, Houston, Tex.
Smith, J. A.

A49954J2 Ftd: ttC, 71E, 84C
Jun 72 18p

Rept No: NASA-TN-D-6B63, MSC-5-314

STAR1016

Abstract: Apalytical studies, ground-test data, and flight
data before 1967 ndicated that degradation of aApolio
thermal-control coatings could be expected, possibly to an
extent prequiring spacecraft design changes to accomplish the
worst~case lunar-landing mission. On the Apollo 9 migsion,
specimens of Apollo thermal-control coatings were retrieved by
the astronauts during the extravehicular activity. These
specimens were the first to be retursned to earth from space

unaffected by entry conditions. Subsequent measurements of the **
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thermophysical properties {solar absorptance and hemispherical
emittance} of the thermal-control-sample coatings revealea
degradation Jlevels well within the design capabiltty of the
Apollo spacecraft.‘ (Author}

Descriptors: +Apollo 9 flight, *Physical properties, *Thermal
control coatings, *Thermodynamic properties. Degracation,
Materials tests, Spacecraft construction materials

N72-25864 NTIS Prices: PC$3.00/MF$0.95 -

Ultraviolet Radiation Effects on the Infrared Damage Rate of a
Thermal Control Coating

National Aeronautics and Space Administration. Gecddard Space
Fiight Center, Greenbelt, Md.

Bass, J. A.

A4802¥4 Fid. 11¢, 71E
May 72 11p

Rept No: NASA~-TN-D-6686, G-1055

STAR1014

Abstract: The effects of ultraviolet radiation on the infrarea
reflectance of Zn0 silicone white thermal coatings were
investigated. Naprrow band ultraviolet radiation for
wavelengths in the 2200A to 3500A range by a monochromator and
a high pressure, 150-W Eimac xenon lamp. The sample was
trradiated while in a vacuum of at jeast 0.000001 torp, ano
infrared reflectance was measured n situ with a
spectroreflactometer at 19,500A. Reftectance degradation was
stucdhed as a function of wavelength, time, intensity, ang
dose. Damage was wavelength dependent at constant exposure,
but no maximum was evident -'above the shortest wavelength
thvestigated here. The degradation nate at constant intensity
was an exponential function of time and varies with intensity.
{(Author)

Descriptors: *Infrared reflection, *Thermal control coatings,

*Thermatl degradation, *Uitraviolet radiation, Silicones.
Spectral reflectance, Zinc oxides

N72-23585 NTIS Prices: PC$%$3.00/MF$0.95
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Optical Properties of Thermal Control Coating Contaminated by
Mmh/N204 S—Pound Thruster 1n a Vacuum Environment with Solar
Simulation

National Aeronautics and Space Administration. Lewis Research
Center, Cleveland, Omo.

Sommers, R. D., Raquet, C. A., Cassidy, J. F.

A4SB2A3 Fid: 141¢, T1E STAR1012

1972 16p

Rept No: NASA-TM=-X-858044, £-6881

Conf- Presented At 7th Thermophys. Conf., San Antonioc, 10-12
Apr. 1972 Sponsoréd By Araa

Abstract: Cat-a=tac Black, and $13G thermal control coatings

were exposed to the exhaust of a thruster 'n a simulated space
environment. VYacuum was maintained emission mns thermodynamic
propertiesenvironmental teststemperature measurement abs
Cat-a—-lac Biack, and S13G thermal control ccoatings were
exposed to the exhaust of a thruster 1n a simutated space
environment. vacuum was maintained at less than 10 to the
minus Sth power torr duraing thruster firing tn the lTigunid
hel1um cooled facility. The thruster was fired 1n &
50-millisecond pulse mode and the accumulated firing time was
224 secongds. Solar absorptance (alpha sub s) and thermal
emttance {sigma) of the coatings were measured 1n-s:tu at
intervals of 300 puises. A calorimetric techmigque was used to
measure alpha sub s and sigma. The tests, technique, and test
results are presented. The Cat-a-lac Black coatings showed no

c¢hange 1n alpha sub s or sigma. The S13G showed up to 25
percent increase 1n aipha sub s but no change 'n sigma.
(Author)

Descriptors: xAerospace environments, *Protective coatings,
*Thermal control coatings, *Thermal emission, Environmentatl

tests, Temperature measurement, Thermodynamic properties

N72-21952 NTIS Prices: PC$33.00/MF$0.95

APOLLO Experience Report Thermal Design of APOLLO Lunar
Surface Experiments Package
Nationa!l Aeronautics and Space Administration. Manned

Spacecraft Center, Houston, Tex.

Harr1s, R. 5. Jpr
A4565L2 Fid: 225, 848 STAR101t1
Mar 72 26p

Rept No: NASA-TN-D-6738, MSC-5-310

Abstract: The evolution of the thermal design of the Apollo
lunar surface experiments package central station from the
basic concept to the final flight bhardware 15 discussed,

including results of development, prototype, and qualification
tests that were used to verify that the flight hardware would
operate adeguately on the lunar surface. In addition, brief
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of the thermal design of tests that were used to

the flight hardware would operate adeauately on
surface., In add:ition, brief discussions of the
design of experiments inciuded 1! the experiments
are presented. The fiight thermal' performance s
compared with analyt:ical results and thermal-vacuur test
results, and design modifications for futiure lunar surface
experiment packages are presented. (Author)

discussions
verify that
the 1lunar

thermal
package

tunar surface experiments peckage.
*Thermal protection. Envircnmental tests
Systems engineering

Descraiptors: *Apollo
*Temperature control,
, Mathematical models,

N72-20842 NTIS Prices: PC$3.00/MF$0.95 -

In-Space Fabrication of Thain-Film Structures

Astro Research Corp., Santa Barbara, Calif.
Final Report

Lippman, M. E,

A435582 Fld: t3C, THE STAR1008

Feb 72 18p

Rept No: NASA-CR-18969, ARC~R-410

Contract: NAS7-728

Abstract: A conceptual study of physical vapor—depcsition

processes for 1n-space fabrication of thin=-film structures is
presented. Potential advantages of in-space fabrication are
mmproved Structural 1ntegrity and surface, reflectivity of

free-standing ultra-thin fi1lms and cpatings. Free- standing
thin—-f11m structures can find use as photon propulsyon cevices
{(solar sai1ls). Other appliications of the concept*involve
free-standing shadow shields, or thermal contral coatings of
spacecraft surfaces. Use of expendables {such as booster anc
interstage structures) as source material for the physical
vapor deposition process 15 considered. The practicabilirty of
producing thin, textured, aluminum films by physical vapor
deposition and subsequent separation from a revolving
substrate 1s demonstrated by laboratery experiments. Heating
power reguirement for the evaporation process is estimated for
a specific mission. (Author)

Descriptors:
deposition,
engineering,

xLow gravity manufacturing., «Thin films, *Vapor
Metal films, Payloads, Solar satls, Systems
Thermal control coatings

N72-17538 NTIS Prices! PC$3.00/MF$0.95
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Performance of High Speed Ball Bearings with Lead Plated
fletainers in Liquid Hydrogen for Potential Use in a Radhation
Environment

National Aeronautics and Space Administration. Lewis Research
Center, Cleveland, Qhio.

Wisander, D. W., Brewe, D. E., Scibbe, H. W.

Ad4151B4 Fld: 13I, 69H STAR1007

Feb 72 13p

fept No: NASA-TN-D-6653, E-6642

Descriptors: +*Ball bearings, *Controlled atmospheres, *Ligu:d
hydrogen, =*Performance tests, =*Service Ii1fe, Lubrication,
Metal coatings, Retaining

N72-16335 NTIS Prices! PC$3.00/MF$0.95

Investigation of Space Stabhle Thermal Control Coating
Properties .

Teledyne Brown Engineering, Huatsvilie, Ala.

Final Report

Mookher;ir, T.

A406511 Fld: tiC, 71E
Dct 71 32p

Rept No: NASA-CR-123491, SE-SSL-1410
Contract: NA58-25900

STAR1006

resonance, *Spacecraft
Teflon {trademark),

Descriptors: *Nuclear hagnetlc
structures, *Thermal control coatings,
Uitraviolet radiation, Zinc oxides

N72-15911 NTIS Prices: PC$3.00/WMF30.95

Space Thermal Control Development
Lockheed Miss:tqs and Space Coa., Huntsville, Ala.

Final Report

Hoover, M. J., Grodzka, P. G., Oneili, M. J.
A4053E1 Fld: 20M, BOP STAR1005

Dec 71 a80p

Rept Not: MASA-CR-124910, HREC-5183-3
Contract: NAS8-251B3

Descriptors: «Composi te materials, *Fusibility, *Thermal
control coatings, *Thermal resistance, Aluminum, Lithium
compounds, Metals, Nitrogen compounds, Phase transformations,
Thermal diffusion, Thermodynamic properties, Zinc compounds

N72-44947 NTIS Prices: PC$%3.00/MF$0.95

Preparation of Pigments for Space-Stable Thermal Control

Coatings
Ohio State Univ. Research Foundation, Columbus.

Interim Report, Sep. 1970 - Jan. 1971
Campbell, W. B, Nychas, 5. G., Smith, R. G,
A4045F3 Fid: 7A, 71E, 59B STAR1005

Feb 71 42p

Rept No: NASA~CR+-121061

Contract: NAS8-21317

Descraiptors: +*Pigments, *Thermal control coatings, +Vapor
deposition, *Zinc compounds., Production engineering., Titanates,
» Vapopr phases

N72-14523 NTIS Prices! PC$3.00/MF30.95

Exploratory Screening Tasts of Several Alloys and Coatings for
Automobile Thermal Reactors

National Aeronautics and Space Administration. Lewis Research
Center, Cleveland, Ohio.
Oldrieve, R. E.

A4045(L3 Fid: 13F, 85D
Dec 7t  30p

Rept No: NASA-TM-X-§7984, E-6717

STAR1005

Descriptors: *Automobiles, *Cobalt aliloys, =lron alloys.
*N1ckel alioys, =*Thermal reactors, Envipronmental centrol.
Pollution, Protective coatings. Stainless steels

N72-14549 NTIS Prices: PC$3.00/MF$0.95
()
g &
£y
55
£g
o
58
e
&
L] 13 ' > o N 4 '.U%d


http:PC$3.00/MF$O.95
http:PC$3.O0/MF$O.95
http:PC$3.0O/MF$O.95
http:PC$3.00/MFSO.95
http:PC$3.00/MF$0.95

'DIALDG FileB: NTIS 64-77/18S17 (COPR. N.T.I.S.) (Item 105 of 231) Useri277 15aug77 544

Evaluation of Some Candidate Matertals for Automobite Thermal
Reactors in Engine-Dynamometer Screening Tests

National Aeronautics and Space Administration. Lewis Research
Center, Cleveland, Ohio.

Interim Report

Oldrieve, R. E.

A4045C1 Fid: 13F, 85D
Dec 71 29p

Rept No: NASA-TM-X-G67370, E~-6684

STAR1005

Descriptors: *Automobi les, *Dynamometenrs, *Iron alloys,
*Nickel alloys, =*Thermal reactors, Environmental control,
Pollution, Ppotective coatings

N72-14547 NTIS Prices! PC$3.00/MF$0.95

Vacuum and Ultraviolet Radiation Effects on 8inders and
Pigments for Spacecraft Thermal Control Coatings
National Aeronautics and Space Administration. Langley
Research Center, Langley Station, Va.

Progar, D. J., Wade, W. R.
A393484 Fld: 11¢, 71E
Nov 71 42p

Rept No: NASA-TN-D-B546, L-7722

STAR1003

Descriptors: =«Protective coatings, *Thermal control coatings,
*Ultraviolet pradiration, *Vacuum effects, Pigments, Radiation
effects, Silicone resins

N72-12941 NTES Prices: PC$3.00/MF$0.95

A Method of Treating the Non=Grey Error 1n Total Emittance
Measurements

Nationat Aeronautics and Space Administration. Goddard Space
Flight Center, Greenbeit, Md.

Heaney, Jd. B., Henninger, J. H.

A393103 Fld: 20F, 80H STAR1003

Dec 71 13p

Rept No: NASA-TN-D-B501, G-1026

Descriptors: xEmittance, =*Protective coatings, =xThickness,
Sunrface properties, Temperature control, Thermal! insulation

N72-12631 NTiS Prices: PC$3.00/MF$0.95

Intumescent Paint Containing Nitpile Rubber

MNationat Aeronautics and Space Administpation. Ames Research
Center, Moffett Field, Cat:if.

Patent Application

Sawko, P. M,

A382112 Fid: tt1C, 71g€, B3A
12 Feb 71 10p

Rept No: NASA-CASE-ARC-10196-1, US—PATENT-APPL-SN-{15082

STAR1002

Descriptorst #Fire control, *Nonflammable materials., *Rubber
coatings, *Thermal <control coatings, Ablative materials.
Charring, Fire prevention, Patent applijcations, Phenolic
resins, Protective coatings

N72-11456 NTIS Prices! PC$3.00/MF$0.95

Arc Jet Tests of Metallic Tps Materials

National Aeronautics and Space Administration. Ames Reseanrch
Center, Moffett Field, Calif.

Cento]an21, F. J., Probst, H. B., Lowell, C. E., Zimmerran. N.
B.
A3644K3 Flg: 11F, T71E
15 Oct 71 32p

Rept No! NASA-TM~-X—-52092
Subm~ Prepared Jointly With Nasa. Lewis Res. Center’, Clevelanc

STAR0G924

Descriptorst #*Arc heating, *Cobalt alloys. *High temperature
tests, *Metal coatings, *Nickel alloys. *Space shuttles,
*Thermal control coatings. Electron microscopes. Metallcgraphy
+ X ray diffraction

N71-38068 NTIS Prices: PC$3.00/MF50,95

Uttraviolet Radiation Effects on the Infrared Damage Rate of a
Thermal Control Coating

National Aeronautics and Space Admimistration. Goddara Space
Flight Center, Greenbelt, Md.
Bass, J. A.

A356112 Fid: 10C, 71E, 71L
Sep 71 12p

Rept No: NASA-TM-X-65704, X-762~71-391

STAR0S23

Descriptors: #Radiation damage, *Thermal! control coatings.,
*Ultraviotet padiation, Numerical analysis, Radiation effects.
Thermodynamic properties

N71-37556 NTIS Prices: PC$3.,00/MF$0.95
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Investigation of Fep Teflon as a Cover for Silicon Solar Celis
Lockheed Missiles and Space Co., Palo Alto, Caiarf. Reseanrch
Lab.

Final Report, Jul, 1970 - May 1971

Greenberg, 5. A., Mccargo, M. , Palmer, W. L.
A353182 Fid: tO0A, 867G STARGG22

Aug 71 69p

Rept No! NASA-CR-72970, LM5C-D243070

Contract: NAS3-14398

Descriptors: +Accelerated li1fe tests, *Humdity, *Sealing,
*Splar cells, *Teflon (trademark), *Thermal control coatings,
Environmental tests, Thermal shock, Thermal stability

N71-35231 NTIS Prices: PC$3.00/MF$0.95

THE EFFECTS OF WATER IMPINGING ON
SURFACES UNDER SPACE CONDITIONS

THERMALLY CONTROLLED

Louisrana State Univ., Baton Rouge. Dept. 0of Mechanical and
Agrospace Engineering.

Maples, D, , Sprller, M. H.

A3445L1 Fid: 1i¢C, 71L, 71E STARQ921

19714 Tip

Rept No: NASA-CR-121870

Contract: NGR-19-001-068

Descriptars: *Monochromatic padiation, *Optical reflection,

*Paints, #*Spraying, *Water, Aerospace environments, Ice, Ra:n
impact damage, Spray nozzles

N71-35151 NTIS Prices: PC$3.00/MF$0.95

THERMAL CONTROL FOR MOBLE PACKAGES 1IN THE DUSTY LUNAR
ENVIRONMENT

Massachusetts Inst. of Tech., Cambridge. Center for Space
Research.

Baker, R. H., Langley, R. J.

A3445K4 Fild: 13A, 69A STAR0921

Jun 71 83p

Rept No: NASA-CR~-121874, TR-7L-2

Contract: NAS9-11540

Descriptors: *xLunar dust, =*Lunar enyironment, *punar mobile
jaboratopries, *Supface properties, *Thermal protection,

*Thermal radiation, Infrared rad:iation, Radiation shielding,
Radiative heat transfer

N71-35150 NTIS Prices! PC$3.00/MF$0.95
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SPACE SHUTTLE INVESTIGATION aF STATIC AEROCYNAMIC
CHARACTERISTICS OF THE MSC 251 BOOSTER
Chrysler Corp., New Orleans, La. Space Div.

Moore, R. H.

A3445C1 Fild: 22B, 84C
Nov 70 403p

Rept No: NASA-CR-103164, DM5-DR~-1033
Contract: NASB-4016

STARO921

Descriptors: *Low speed wind tunnels, *Space shutties, *Static
aerodynamic characteristics, *Wind tunnel models, Elevators
(control surfaces), Pressure, Reynolds number, Scale rodels,
Stagnation temperature, Ta)l assenblies, Wings

N71-35106 NTIS Pprices: PC$6.00/MF$0.95

Oxi1dation Screening at 1204 C (2200 F) Of Candidate Allcys for
the Space Shuttle Thermal Protection System

National Aeronautics and Space Administration. Lewis Reseapch
Center, Cleveland, Oho.

Barrett. C. A., San.ers., W. A.
A2804D1 Fid: 11F, 228, 711G, 84C
1971 30p

Rept No: NASA-TM-X-57864, E-6404
Conf- Pproposed for Presentation At Space Shuttle Mater., Conf..
Madison, Ala., 5-7 0Oct. 1971, Sponscred By the Soc. of
Aerospace Mater. anu Process Engr.

STARO916

Descriptors: *Environmental control, *Oxidation resistance,
*Protective coatings, =*S5pace shuttles, *Thermal protection.
Heat resistant alloys, Metallurgy, Thermodynamic propenties

N71-28904 NTIS Prices: PC$3.00 MF$0.95 Eg
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An Experimental Investigation of Three Balloon-Type Enclosures
for Thermal Control of Satellites

National Aeronautics and Space Admimistration. Langiey
Research Center, Langley Stat:on, Va.

Sweet, G. E.

A2795G4 Fid: 13A, 69A STARO916

Jun 71 47

Rept No: NASA~TN-D-6224, L-7015

Contract: 124-~-09-26-03

Descriptors: =*Balloons, *Satellirte configurations, *Thermal
protection, *Thermal vacuum tests, Inflatable spacecraft,
Manned orbital teijescopes, Radiométers, Skin temperature

(non—-biolegrcat), Thermal control coatings

N71-28074 NTIS Pricest PC$3.00 MF$0,.95

The Effects of Charged Particle and Uv Radiation on the
Stabi1lity of Silvered and Aluminized Fep Teflon Second Surface
Miprors

National Aeponautics and Space Administration. Goddard Space
Flight Center, Greenbelt, Md.

Wappaus, W. A.

A2724D1 Frd: 20H, 8OJ STAROC915

May 71 25p

Rept No: NASA-TM-X-65559, X-762-71-192

Contract: NASS-11326 .

Prep—- Prepared 1n Part By Electromech. Res., Inc., College

Park, Md.

Descriptors: =*Charged particies, *Radratiron dosage, *Teflon

{trademark), *Thermal control coatings, *Ultpaviolet radiat:ion
+ Aluminum, Electrons, Irradiation, Protons, $ylver, Solar
constant
N71-27736 NTIS Prices: PC$3.00 MF$0.95

|
Thermal and Radiative Property Measurement of Theprmal Control

Coatings by Cyclic Radiation

Natronal Aeronautics and Space Administration. Lewis Research
Center, Cieveiand, Ohio.

dack, J. R., Spisz, E. W.

A2435d1 Fld: 11C, 71E STAROS12

Apr 71 20p

Rept No: NASA-TN-D-6316, E-G110

Contract: 124-09

Descriptors! *Specific heat, *Thermal control coatings,

*Thermal pradiation, Abserption spectra, Mathematical models, .
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Paints, Spectral emission, Substrates

Identifiers: NASA subject code 33

N71-24200 NTIS Prices: PC$3.00 MF3$0.,95

THE APPLICATION OF THERMOELECTRIC ©DEVICES AS SPACECRAFT
THERMAL CONTROL COATINGS

National Aeronautics and Space Administration. Marshall Space
Fiight Center, Huntsvalle, Ala.

Clemons, J. M., Krupnick, A. C.
AZ145A3 Fid: 11C, 10B, 71E, 676G STAR(Q909
25 Feb 71 26p

Rept No: NASA-TM-X-64570

*Semiconductor devices, *Spacecraft reliabilirty.
*Thermoelectric materials. Bismuth

Descriptors?
*Thermal control coatings,
tellurides, Thin films

identi1fiers: NASA subject code 18

N71-18733 NTIS Prices: PC$3.00 MF$0.95

REPORT ON THE FLIGHT PERFORMANCE OF THE Z-93 WHITE PAINT USED
IN THE SERT 2 THERMAL CONTROL SYSTEM

National Aerponautics and Space Administration. Lewis Research
Center, Cleveland, Omo.
Smolak, G. R., Stevens, N. J.
A214444 Fid: 11C, 71E STAR0909
1971 13p
Rept No: NASA-TM-X-52970, E-6177
Conf- Proposed for Presentation At the 6th Thermophysics
Conf., Tullahoma, Tenn., 26-28B Apr. 1971, Sponsored By Araa
Descriptors: =+Absorptance, *Sert 2 spacecraft., *Temperature
control, Computer programs, Optical properties, Fatnts,
Protective coatings
Identi1fiers: NASA subject code 18 4§?éu
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DEVELOPMENT OF SPACE STABLE THERMAL CONTROL COATINGS TRIANNUAL
REPORT, 1 MAY - 30 SEP. 1970

IIT Research Inst., Chicago, I11,
Zerlaut, G. A.

A2061F3 Fid: 11C, 71E
30 Nov 70 88p

Rept No! NASA-CR-103039, IITRI-UG002-94
Contract: NASB-5379

Technology Center.

STARC908

Descriptors: *Protective coatings, *Radiation effects,

*Temperature control, *Trtanium oxides, #*Zinc compounds,
Paints, Spectral reflectance, Suprface properties, 2Zi1nc
coatings

N71-18484 NTIS Priges: PC$3.00 MF$0.95

The Influence of Environment and the Surface Layer on Crack
Propagation and Cyclic Behavior

Martin Marietta Corp Denver Colo Denver Div (403225)
Annual rejt.

Kramer, I, R., Kumar, A.

A1794E2 Fld: 20K, t1F, 800, 71N
Feb 71 59p

Rept No:! MCR-71-57

Contract: F44620-69-C-0065
Projecti! AF-9768

Task: 976802

Monitor: AFOSR-TR-71-0555

Report on Effect of Vacuum Environment on Mechanical Behavior.

GRAIT7108

Abstract: The paper shows that environment has a marked effect
on the surface layer stress, and i1n turn the surfage layer has
a large influyence on crack propagation and cyclic work
hardening and softening. The relaxation and formation of the
surface layep controls the cyelic creep behavior. In
paprticular, measurements of the surface layer stress during
cyclic hardening and softening demonstrated that the change in
the applied stress was equal te the change n the surface
layer stress. The decrease 1n the cyclic hardening of specimen
deformed 1n vacuum can be explained on the basis that the
surface layer stress 15 less for specimens defonmed 1n vacuum
than for those deformed 1n aipr. It was found that media that
cause stress corrosion cracking also 1ncrease the surface
layer stress, An  1ncrease 1n the surface layep stress was
found to i1ncrease the crack propagation rate. (Author)

Descriptors: (*Creep, Controlied atmospheres), Stresses, Crack
propagation, Aluminum alioys, -Titanium ailoys, Heat of
activation, Vacuum, Stress corrosion, Fatigue(Mechanics)

Identifiers: Aluminum alloy 7075, Titamium alloys 6A1 4V
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AD-719 870 NTIS Prices! PC$3.00 MF$0.95

Thermal Control Surface Research at the Royal Aircraft

Establi1shment

Roval Aircraft Establishment. Farnborough (Engltand}.
Smith, A, E.

A1554F3 Fld: 228, 84G
Nov 68 37p

Rept No: RAE-TR-68275

STAR0202

Descriptors: *Aerospace engineering, *Control surfaces., *Space
environment simulation, *S5pacecraft electronic ecuipment.
*Temperature control, Great britain. Systems engineering

N71-11136 NTIS Price: PC$%3.00

Preparation of Pigments for Space-Stable Thermal
Coatings, May 1968 - June 1970

Contral

Ohio State Univ. Research Foundation, Columbus.

Campbell, W. B., Cochran, J. K., Ez1s, A. « Hinton, J. ¥..
Nychas, 5. G.

A1392G2 Fld: 11C, ME
Jul 70 74p

Rept No: NASA~CR-102870
Contract: NASB-21317

STAR0OB24 '

Descriptors: *Aerospace environments, *Pigments, *Protective
coatings, *Thermal protection. Aluminum oxides. Nucleation.
Rutile, Vapor phases

N70-41984 NTI5 Prices! PC$3.00 MF$0,85
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DEVELOPMENT OF SPACE-STABLE THERMAL~CONTROL COATINGS TRIANNUAL
REPORT, 1 JAN. - 30 APR. 1970

11T Research Inst., Chicago, I11,
Giltigan, J. E£., Zerlaut, G. A.
A1095D1 Fid: 11¢, 14B, 71E, 73D
1 Jul 70 61p

Rept No: NASA-CR-102826, IITRI-U6002~90
Contract: NASB-5379

Technology Centen.

STARO820

Descriptors: *Protective coatings, *50lar wind, x*Space
simulators, *Thermal protection, Irradiation, Magnetic fields,
Proton beams, Radration effects, Solar protons, Sclar
simulation, Systems engineering, Zinc goatings

N70-37388 CFSTI Prices: HC$3.00 MF$0.65

MECHANISMS OF RECOVERY OF RADIATION DAMAGED SILICATE-TREATED
ZINC OXIDE THERMAL CONTROL COATINGS

National Aeronautics and Space Adminmistration. Goddard Space
Flight Center, Greenbelt, Md.
Bass, J. A., Colony, J. A,

AOB71F3 Flg: 11C, 18H, 71L, T3E
Jun 70 16p

Rept No: NASA-TM-X-B3965, X~713~70-251

STAROB17

Descriptors: =Materials recovery, *Protective coatings,
*Silicone resins, *Thermal insulation, *Zinc oxides, Bleaching
+ Near pfrared radiation, Photolysis, Radiation damage,
Reflectance, Thermosetting resins, X ray 1rradiation

N70-33138 CFSTI Prices: HC$3.00 MF$0.65

DEVELOPMENT OFf SPACE STABLE, LOW SOLAR ABSORPTANCE, PIGMENTED
THERMAL CONTROL COATINGS FINAL REPORT, 17 OCT. 1968 - 16 OCT.
1969

IIT Research Inst., Chicago, 111, Technology Center.
Brzuskiewicz, J. + Gitligan, J. E., Yamate, G. '
Zerlaut, G. A.

AQ793G2 Fid: t1C, 71E
15 Nov 69 192p

Rept No: NASA-CR-66917, I[ITRI-C6166~12
Contract: NAS1-B8B166

STARO816

Descriptors: *paints, *Solar radiation, *Spectral reflectance,
*Temperature controtl, Absorptance, Charged particiles,
Uitraviolet radiation -

N70-30822 CFSTI Prices! HC$3.00 MF$0.65
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DISCRETE CONTROL OF LINEAR DISTRIBUTED SYSTEMS WITH
APPLICATION TCO THE DEFORMABLE PRIMARY MIRROR OF A LARGE
ORBITING TELESCOPE

National Aeronautics and Space Administration. Langley
Research Center, Langley Stat:ion, Va.

Creedon, J. F.

ADT725E2 Fld: 3A, 548
1970 ttip

Rept No: NASA-TM-X-62960

STAROQBtS

Descriptors: #*Astronomical telescopes, =*Discpete functions.
*Linear systems, Differential eguations, Egquations of motion.
Excitation, Surface distortion, Systems engineering.
Temperature gradients

N70—-30532 CFSTI Prices: HC33.00 MF$0.65

THERMOPHYSICS RESEARCH AT MSFC

National Aeronautics and Space Administration. Marshall Space
Flight Center, Huntsville, Ala.

AQG54B4 Fld: 11C. 71E STAROB14

1969 103p

Rept No: NASA-TM~X-53820, REPT-6

Conf- Papers Presented At Huntsville, Ala., 30 Jan. 1969 Seri-
Its Res. Achievements Rev,, Vol. 3, No. &

Descriptors: *Protective coatings, *Spacecraft structures,
xTemperature control, Heat balance, Infrared radiation. Paints
+ Pigments, Solar energy, Spacecraft design

N70~29006 CFSTI Prices! HC$3.00 MF$0.65

THE PREPARATION AND SPACE ENVIRONMENT BEHAVIOR OF A
SILICATE-TREATED ZINC OXIDE THERMAL CONTROL CODATING - 10%

National Aeronautics and Space Administration. Goddard Space
Flight Center, Greenbelt, Md.

Cotony, J. A.

A0B51D4 fld: 11C, 71E
May 70 13p

Rept No: NASA-TM~X-63935, X-713-70-194

STAROB14

Descriptors:! *Protective coatings, +*Spacecraft shietding.
*Thermal nsulation, *2Zinc oxides, Aerospace environments.
Control surfaces, Ratiation effects

N70-28727 CFSTI Prices: HC$3.00 MF$0.65
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DEVELOPMENT OF SPACE STABLE THERMAL-~CONTROL COATINGS TRIANNUAL
REPORT, 1 OCT. - 31 DEC. 1969

11T Research Inst., Chicago, I11, Technolegy Center.
Ashford, N. A., Zeriaut, G. A.

A0G42H2 Fid: 11C, 71E STAROB14

20 Feb 7¢ S4p

Rept No: NASA-CR-1028654, lITRI-U5002-85

Contract: NASB~5379
Descriptors: *Protective coatings, *Space environment
simulation, *Thermal stabilyty, Irpadiation, Paints, Surface
reactirons, Titanates, Zinc compounds

N70-28082 CFSTI Prices! HC$3.00 MF$0,65

A METHOD OF TREATING THE NON-GREY ERROR IN TOTAL EMITTANCE

MEASUREMENTS

National! Aeronautics and Space Administration. Goddard Space
Fiight Center, Greenbelt, Md.

Heaney, J. B., Henninger, J. H.

AQCB71E2 Fid: 14B, 73D STARGZ213

Jan 70 23p

Rept No: NASA-TM-X-63903, X-713-70-28

*Spectral
Infrared

*Metal coatings,

Descriptors: *Errop analysis,
«*Tempeprature control,

emisston, *Surface temperature,
spectra, Instrument compensation

N70-27320 CFSTI Prices: HC%3.00 MF%0,65

DEVELOPMENT OF SPACE-STABLE THERMAL-CONTROL COATINGS, 1 MAY -
30 SEPTEVMBER 1369

IIT Research Inst., Chicago, I11.

Ashford, N. A., Zerlaut, G. A.

AOSG5A3 Fld: 11C, T1E STARO813

17 Nov 69 37p

Rept No: NASA-CR-102653, IITRI-U6002-83

Contract: NASS-5379

Descriptors: «Protective coatings, *Titanmium compounds, *Zi1nc

oxides, Chem:ical reactions, Eiectron paramagnetic resenance,
irpadiation, X ray diffraction
N70-27168 CFSTI Prices: HC$3.00 MF$0.65

THE DEVELOPMENT OF HXW THERMAL COATING

231) Usert277 15aug7?7

549

Aergnautics and Space Administration. Marshall Space

National

Flight Center, Huntsville, Ala.

Harwell, R. J.

AQO75CH Fid: 11C, 22B, 920, 944 STAROBO7

16 Jan §9 12p

Rept No: NASA-TM-X-53985

Descriptors: *Aeraspace environments, #*Protective coatings.
*Spacecraft shhelding, *Temperature control, Cptircal

Solar radsation

HC$3.00 MF$0.95

properties,

N70-18850 CFSTI Pricest

EXPERIMENTAL STUDY OF EFFECTS OF SIMULATED NEUTRALIZED SGLAR.
WIND ON WHITE-PIGMENT THERMAL CONTROL COATINGS
Aerospace Group.

Boeing Co., Seattie, Wash,

Cannaday, S. S., Fogdall, L. B., Madaras, B. K., Reinke. F. D.
7282484 Fld: 11C, 92¢C STARCB03

Oct 69 59p

Rept No! NASA-CR-733389

Contract: NAS2-5343

Descriptors: *Praimers (coatings), *Radiation effects, *Solar
wind, *Space environment simuiation, Paints. Space flight.
Temperature control, Thermal protection, Ultraviotet

reflection

N70-12934 CFSTI Prices: HC$6.00 MF$0,.95

PREPARATION OF PIGMENTS FOR SPACE~STABLE THERMAL CONTROL
COATINGS INTERIM SUNMMARY REPORT, 1 JUN. 1968 - 30 APR. 1969
Ohio State Umiv. Research Foundation, Columbus.

Burroughs, J. E., Campbell, W. B.., Cochran. J. K., Hinton. J.
W., Randati, J. W,

7215E1 Fid: 11C, 920 STAROBQ2

Jul 69 90p

Rept No: NASA-CR-1023865

Contractt NASB~21317 ,

Descriptors: *Nucieation, *pigments, *Reaction «kinetics.
*Vapor phases, Aluminum oxides, Ceramics, Rutile, Solapr

ratiation, Space environment simulation, Thermal stability.

Zinc compounds
HC$6.00 MF$0.95

N70-12310 CFSTI Prices:
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EXPLORATOR HEAT-TRANSFER MEASUREMENTS AT MACH 10 ON A 7.5 DEG
TOTAL-ANGLE CONE DOWNSTREAM OF A REGION OF AIR AND HELIUM
TRANSPIRATION COQLING

National Aerponautics and Space Admynistration. Langley
Research Center, Langley Station, Va.
Dunavant, 4. C., Everhart, P. E.
7214L3 Fld: 20M, 932 STARO802
Dec 69 31p
Rept No! NASA-TN-D-5554, L-6161
Contract: 124-07-12-04-23
Descriptors: ~Aerodynamic heating, *Heat transfer, +*Sweat

cooling, *ThermodynamiC properties, Air, Helium, Mach number,
Parous boundary layer control, Surface reactions, Transition
flow, Turbulent flow

N70-12278 CF5TI Prices: HCSGTOO MF$0.95

EFFECT OF ENVIRONMENT ON THERMAL CONTROL COATINGS FINAL REPORT

Jet Propulsion Lab., Calrf. Inst. of Tech., Pasadena. Stanford
Research Inst., Menio Park, Calaf.
Mcrrison, S. R., Sancier, K. M,
7212F1 Fid: 11C, 920 STAROBO2
15 Dct 69 121p
Rept No:! NASA-CR-106596
Contract: NAS7-100, JPL-951522
Prep=~ Prepared for dJpl

*Photodecomposition, *Protectirve coatings,
*Thermal degradation, *Zinc oxides,

Descriptons:
*Temperature control,

Charge carprenrs, Electron capture, Hole mobylity,
Photoproduction, Single crystais, Uitraviolet pradiation,
Vacuum !

N70-12016 CFSTI Prices:! HC$6.00 MF$0.95

ISOTHERMAL COVER WITH THERMAL RESERVOIRS PATENT APPLICATION

National Aepronautics and Space Administration. Marshall Space
Fiight Center, Huntsville, Ala.
Byrd, A, W.

7145D4 Fid: 13A, 916
30 Jul 69 12p
Rept No: NASA-CASE-MFS-20355, US-PATENT~-APPL-SN-845974

STAROBO1

Descriptors: *Heat si1nks, #*Isothermal layers, #*Protective
coatings, *5pacecraft instruments, *Temperature control,
Patent applications, Thermal nsulation

N70-11149 CFSTI Prices! HC$3.00 MF$0,95
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THERMAL CONTROL SURFACES

European Space Research and Technology Center., Nocrdwiik
(Netherlands).

Downey, M. dJ., Schamle, G.
6945E3 Fid: 228, 20M, 944
feb 69 30p

Rept No: ESRD-TN-73

Coll~ 30 P Refs Conf- Presented At the 6th Esro Summer School,
Noordwi 3k, Neth., 1968

STARO722

xAbsorptance, *Heat balance, #*Reflectance,
environments, *Thermal rad:ation, Centrol.,
Radration shieiding, Solar simulation, Spacecraft
Surface temperature, Thermal environments, Thin

Descriptors:
*Spacecraft
Em1ttance,
structures,
filims

NE9—-37549 CFSTI Prices! HC$6.00 MF$0.95

THE DETERMINATION OF SURFACE TEMPERATURES

European Space Research and Technology Center, Nocrdwiik
(Netherlands}.

Janes, M.

694441 Fld: 14B, 945
Feb 69 33p

Rept No: ESRO-TN-78
Cclli- 33 P Refs Conf- Presented At the 6th Esreo Summer School.
Negordwi jk, Neth., 1958

STARO722

Descriptors: *Surface temperature, *Temperature measuring
instruments, *Thermal radiation. *Thermistors, *Thermoccuples.,
Biack body , radiation, Conferences, Emissivity, Infrareg
radiation, Isotherms, Radiation Tlaws, Temperature ccntrol.
Temperature measurement

NG9-37466 CFSTI Ppices: HC36.00 MF$0.95
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DETERMINATION OF THE THERMAL BEHAVICUR OF A SATELLITE

European Space Research and Technology Center, Noordwiik

{Netheriands).

PDetermination Du Comportement Thermigue D'un Satellite
Toussaint, M.

6943K3 Fld: 228, 944 STARQO722
Feb 69 48p
Rept No: ESRO-TM-107
Coll— 48 P Refs Lang— 1n Fprench, English Summary Conf-

Presented At the Esro Summer Schoot, Noordwisk, Neth., 1968

*Aerospacé environments, *Artificial satellites,
*Tempeprature measurement, *Thermal environments, *Thermal
simutation, Conferences, Error analysis, Mathematical models,
Solar radiation, Surface properties, Temperature control

Descriptors:

N69-37389 CFSTI Prices: HC$6.00 MF$0.95

PRESSURES AND HEAT TRANSFER ON A 75 DEGREE SWEPT DELTA WING

WITH TRAILING-EDGE FLAP AT MACH 6 AND ANGLES OF ATTACK TO 80
DEGREES
National Aeronautics and Space Administpration. Langley
Research Center, Langley Station, Va.
Keyes, J. W.
6941 F1 Fild: 1C, 1A, 20D, 902, 501 STARO720C
Sep 69 46p
Rept No! NASA-TN-D-5418
Contract: 126-13~10-19-23
Descriptors!? *Delta wings, *Heat transfep, *Ppessure
distribution, *Trairiling-edge flaps, Angle of attack, Flaps

{control surfaces), Reynolds number, Shock wave interaction

NG9-35855 CFSTI Prices:! HC$6.00 MF$0.95

MACROLAMINATE PARTICLE COMPDSITE MATERIAL DEVELOPMENT

Boeing Co,, Seattle, Wash. (0592 600)
Interim rept. no. 6, 1 Feb=1 Apr 65

Simpson, F. H., Stejskatl, L,

6811E4 Fid: 11D, 920 USGRDRG6S%24
Apr 65 16p
Contract: NOw-64-0194
See alsco Interim prept. no. 5, AD-457 992. Distribution
Limitation now Removed. P

Abstract: The peport describes work accomplished on the
development of macrolaminate particle composites., Specimens
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shaped particies had better oxidation
compressive strength than those made
Specimens made using rectangular

made from cubicatl
resi1stance and bhigher
us1ng plate-li1ke particles.

shaped particles with cone axis élcocngated have nearly
comparable oxidation and compressive properties to those made
from cubical particies and bhave higher flexural strenath.

Flexural strength, compressive deformation and weight 1¢ss due
to oxidation 1ncrease