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Foreword

The attached material represents the working papers from the
DAST Space Theme Workshop held at the Langley Research Center,
April 26-30, 1976, and contains a quick-look analysis of the
sroceedings. The material is unedited and intended for further

1se by the participants of the workshop and the planning elements of
NASA concerned with space mission research and technology. It
should be '.nderstood that the data do not represent official plans

»r positions but are part of the process of evolving such plans and
positions.

Nearly 100 of the Agency's top technologists and scientists joined
vith another 35 theme specialists to produce this working document -
y document that provides a technical foundation, including research
and technology base candidates, for each of the six space themes.

The material in this report is considered essential to the development
»f Center initiatives in support of these themes. Copies of the report
»ill be made available to the Center Management Board and the
ndividuals at the Centers responsible for the FY'78 program planning
cycle. The timing of this planning activity has caused us to distribute
this document in this unedited form. Thus, it possibly contains errors,
hopefully, more of a typographical rather than a technological nature.
Nonetheless, the information contained is of a high professional level,
reflecting the efforts of the workshop participants and will be invaluable
o the planning and successful execution of the Agency's near- and far-
term advanced technology program.

Stanley R. Sadin
DAST Space Theme Workshop
Chairman
NASA Headquarters
Study, Analysis, & Planning Office
Office of Aeronautics and
Space Technology
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VOLUME I1I
VII - A STATEMENT

WORKING GROUP M-1 - MATERIALS AND THEMAL CONTROL

Introduction

A1l NASA Centers and the Jet Proplusion Laboratory were represented
on the Materials and Thermal Control Working Group. The Working Group
was divided into teams to provide interfaces with each of the six themes
represented at the Space Theme Workshop. The entire working group
complement, however, worked together to establish the technology needs
and priorities. The R&T Base program was developed by the working group
as an adjunct to the themes development

It should be noted that the scope of this working group includes
materials, thermal control, and entry. At the 1975 OAST summer Workshop,
these disciplines were represented by three separate working groups.

In reviewing the technology needs of the various themes, the working
group found 1ittle commonality in the needs in materials and thermal
control areas. In most cases, the materials and thermal control technologies
must be closely tailored to meet widely divergent needs determined by the
different operating conditions and environments of each theme. For
example, the varying theme requirements introduced different emphasis to
the development of composite materials and cryogenic systems. Thus,
the approach of matching technology areas with various themes needs was
not effective for the materials and thermal control discipline. Instead,
separate technology priorities were defined for each theme.

The diversity of technologies is illustrated in the following
listing of the top two priorities for each theme:

Theme 7.- Multipurpose Spare Power Platform

1. Materials for Power Generation Systems
2. Materials for Power Storage and Transmission Systems

Theme 8.- Industralization of Space

1. Spare Processing for Use on Earth
2. Fabrication Technology for Space Erectable Structure

Theme 9.- Search for Extra Terrestrial Intelligence

1. Llong-Lift Cryogenic Systems for Masers

2. Stable Materials for Large Antenior Structures




Theme 10.- Exploration of the Solar System

1. Lightweight Nuclear Shielding Materials for Nuclear Electric
Propulsion

2. Spacecraft Thermal Control Materials/Devices

Theme 11.- Global Services Systems

1. Long-Life Cryogenic Systems for Sensors
2. Techniques for In-Site Manufacturing in Space

Theme 12.- Advanced Transportation Systems

1. Materials for Advanced Propulsion Systems
2. Advanced Thermal Protection System/Materials

In prioritizing the entire 1ist of technology needs, the working
group emphasized the materials technology for the Advanced Transportation
System (Theme 12) and Spare Power Platform (Theme 7) since these systems
were considered essential building blocks in fulfilling some of the
other themes. Consequently, the top for priorities evolved from these
themes. These priorities should have a significant impact on future
programs for the materials and thermal control technology disciplines
since two of these top technologies (i.e., materials for propulsion and
power systems) are not emphasized in current OAST programs. Thus,
increaseg support in these areas by the OAST Materials Division appears
warranted.

In the area of thermal control technology, the needs for several
jndicated the necessity for a change in the current trend in the program
for this discipline. Although, the level of OAST support for thermal
control technology has been declining in recent years, the high-priority
theme needs for advanced thermal control systems indicates that increased
support is needed. A particular important technology in this area is
long-life cryogenic cooling systems for sensors, masers, and other
devices (Themes 9, 10, and 11). A more concentrated and integrated
OAST-supported effort in this technology appeais warranted.

A few key theme needs identified potential voids in 0AST's current
efforts. An example of this is the need for lightweight nuclear shielding
materials for Nuclear Electric Propulsion. Theme 10 Team and the working
group concurred that this technology was the highest-rated materials
technology for this theme. Thus, new initiatives were proposed to fill
this and other current program voids.

The total impact of the theme needs on the materials and thermal
control areas is illustrated by the two highest-rated technologies selected
for each theme. In comparing the support of these twelve technologies
with OAST's current program plans, three of these are considered to be
adequately supported. 07 the other nine technologies, three require



major increases in support (i.e., 50 to 70 percent greater funding levels)
while the other size technologies require new initiatives.

A concern was raised by the working group on the impact of the themes
concerning the fact that the Theme Teams tended to support nearer-term
aﬁp11ed technologies rather than longer-term exploratory efforts. Thus,
the more applied technologies received higher priority ratings and may
receive greater support at the expense of the exploratory efforts which
usually involve more risk, but often offer greater overall benefits
in the long run. Thus, the working group emphasizes a continuing need
for an OAST materials and thermal control program that is properly

balanced between the research and more applied aspects of these disciplines.
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ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PEATINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENDMENA OBSERVED AND REPORTED
2 THEQGRY FORMULATED TO OESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

. )
SPACE TECHNOLOGY NEED FORM NO. !

PAGE1OF __2 .
1. TITLE POWER GENERATION SYSTEM MATERIALS/ NO._07 M1 01
PROCESSES THEME / W.G./ TASK

DATE 4 /_2-8/ 76 (Rev.

2. OBJECTIVE T

WW
systems

3. NEED ANALYSIS
a) LEVEL NOW @ , WILL BE LEVEL m UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY
¢) RISK IN ACHIEVING ADVANCEMENT:
HiIGH []  meoum k] tow []
) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ oRr
enHancING: HiIGH[]  wmeowm [0 ow (O
o) TASKS NEEDED: sTUDY [ ANALYSiS ]  RESEARCH X
GROTEST [ AIRCRAFTTEST [J  SPACE FLIGHT TEST 0
OTHER (Specify) [] (Check one or more)

f) R&T BASE CANDIDATE Yes - FY 78 - $400K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Advanced power generation systems

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED .
o Lower Cost Si Solar Cell Fabrication

o Higher Efficiency Solar Cell Materials

o_High Temperature Nuclear Reactor Materials
_o_ Brayton Cycle Turbine and Heat Exchanger Materials

_o__Thermionic Diode Materials




‘
rSPACE TECHNOLOGY NEED FORM NO. |

PAGE 2 og__ﬂ
TITLE pOWER GENERATION SYSTEM MATERIALS/ 07 1__0l

NO. -
PROCESSES THEME /W.G./ TASK

DATE 4 / 28/ 76
e S,
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

4. Incorporation in applicable system

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Solar cells - 506-23-12; 506-23-17; 506-22-32

Thermicnics - 506-24-21

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76(77|78|79)80|81]82]83)84]85] 56|87 s8] 89 90]91]92] 939495

TASK ITEM
Si Solar Cell

—Adv.Solar -Lel
— Reactor Matls
Brayton Matls

Thermienic Matls

'3

T

MANPOWER (M-Y)

INHOUSE 41414141311

CONTRACT slelelelalols
FUNDING (106 )

INHOUSE RIRIRIRIRIRIE

\__CONTRACT 05T R.B..q.q-

R



ENVIRONMENT IN THE LABOR ATORY
6. MODEL YESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT GR BREADBOARD TESTED IN RELEVANT
7. % J0EL TESTED iH SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINEM, FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA 0BSEAVED AND REPORYED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

Y

rswxce TECHNOLOGY NEED FORM NO. |
PAGE1OF__2
1. TITLE POWER STURAGE AND TRANSMISSION NO. 07 M-1 02

SYSTEM MATERIALS/PROCESSES THEME /W.G./ TASK

paTe_4 /28,76

2. OBJECTIVE . .
To develop materials and processing technclogy to permit

transmission systems

3. NEED ANALYSIS
a) LEVEL Now [ 3], wiLL BE LEVEL [4] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOUL! BE TECHNOLOGY READY
AT LEVEL [5) FOR OPERATIONAL SYSTEM USE BY [DATE: 1985 ]
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH ]  Mepium [y] ow [
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ OR
ENHANCING:  HIGH[]  meoium [J  wow [
e) TASKS NEEDED: STUDY [_] ANALYSIS ] RESEARCH [X]
GROTEST [ AIRCRAFTTEST []  SPACE FLIGHT TEST [ |
OTHER (Specify) [ ] {Check one or more)

f) R&T BASE CANDIDATE  Yes - FY 78 $200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Advanced power storage and transmission

—Systems

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
o _High Capacity Energy Storage Materials

o High Power Laser Transmission Materials

o0_High Temperature Electrical Insulator Materials
0 High Efficiency Superconducting Materials




r -
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F_ 2
TITLE NO__ 07 M1 g
SYSTEM MATERIALS/PROCESSES THEME /W.G./ TASK

DATE 4,27/ 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Laboratory development of materials/processes

J;.ﬂgiegjimnggnmnhm_onﬂmung_mndiﬁm“_u_“w__.___
Jhnmmlsw&ug____.____~______.w —————

_4. _Incorporation in applicable system

7. ALTERNATIVE APPROACHES/OPTIONS

— e - ————
8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) A
Batteries - 506-23-23; 506-23-24 ) _
Fuel Cells - 506-23-24
- ——————

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76]77 78173180]) 81]82] 83|84 85786187 88]89]90f o1 921 9319495

TASK ITEM
Energy Storage Mafls

Elec. In§glgtors

Supirconducting 1 - -
Matls,
e I N I N —1—+4+4+—4—4—1-1 | —

—— — £ F

MANPOWER (M.Y) 2
INHOUSE
CONTRACT 313]5

FUNDING (108 g)
INHOUSE _ _ |.2].2[.4[.4
\__CONTRACT 2 315
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ENVIRONMENT IN THE LABORATORY
§ MODEL TESTED IN AIF CRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

2. THEORY FORMULATED TO OESCRIBE PHENOMENA
3. THEOQRY TESTED BY PHYSICAL EXPERIMEMT OR
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA O8SERVED AND REPORTED
MATHEMATICAL MODEL

LEVEL
OF STATE
OF ART

SPACE TECHNOLOGY NEED FORM NO. | W
PAGE 10F _2___

1. TITLE THERMAL CONTROL INSULATION SYSTEMS NO. 07 M-1 03
THEME /W.G. / TASK

4 ;i / 76 (Rev. 3

DATE

2. OBJECTIVE To develop materials systems technologies for thermal control
insulation systems for long life space power systems.

3. NEED ANALYSIS
a) LEVEL Now [2), wiLL BE LEVEL [4] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT - SHOULD RE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY
¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  meowm (]  wow []
41 CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING (] OR
ENHANCING: HIGH[]  meoium [x]  row (O]
o) TASKS NEEGED: sTuDY [X]  ANALYsis [J  ResearcH [
GRDTEST [X] AIRCRAFTTEST [}  SPACE FLIGHT TEST-(X]
OTHER (Specify) [_] {Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REGUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
0 Lightweight, reusable, rugged systems

memuLanleJamnﬁmwpﬂfmncL
0 _RFI transparent
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SPACE TECHNOLOGY NEED

ﬁ
FORM NO. |

TITLE

THERMAL CONTROL INSULATION SYSTEMS

PAGE20F 2

NO. Vi M-1_ 03
THEME /W.G./ TASK

DATE / 28/

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

—{1) Examine state-g

=0f=art of insulaiion-systems

idea of lowering cost, extending life

R

(3) Implement candidate systems

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES {RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM

89190} 91}92]) 93{ 9495

TASK ITEM
E§g@ine S.0.A.

Implementation

New Methods Dev. |

MANPOWER (M-Y)
INHOUSE ___

CONTRACT

FUNDING (108 §)
INHOUSE

\__CONTRACT

AN o 1 e
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SPACE TECHNOLOGY NEED FORM NO. |
PAGET1OF __2

1. TITLE  COMPOSITES FOR LARGE, LONG-LIFE NO. 07 M1 04
<PACE SIRUCTURES THEME / W.G./ TASK

DATE_4 /21,16 (Rey. 2

CNVIRONMENT

2. OBJECTIVE 14 develop and evaluate composites and adnesives for

power system platforms

4 COMPONENT OR BREADBOARD TESTED !N RELEVANT
ENIRONMENT IN THE LABOR ATORY -

7. MODEL TESTED IN SPACE ENVIRONMENT

§ MODEL TESTEDIN AMACRAFT

3. NEED ANALYSIS
a) LEVEL NOW [2]. WILL BE LEVEL (4] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL @ FOR OPERATIONAL SYSTEM USE BY [DATE: '§§§ |

¢l RISK IN ACHIEVING ADVANCEMENT:
migH []  MeDium [x]  LOW O

4 CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [ or
ENHANCING: HIGH[X]  MEDIUM O ww(

o) TASKS NEEDED: STUDY []  ANALYSIS [ researcH [x]
GRD TEST [1) AIRCRAFTTEST [[]  SPACE FLIGHT TEST

OTHER (Specify) D {Check one or more)

fy R&T BASE CANDIDATE Yes - FY 78 $200K

EMONSTRATED

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Composites structures design

WMATHEMATICAL MODEL
U PSRTINENT FUNCTION OR CHARACTERISTIC O

1 BASIC PHENOMENA OBSEAVED AND REPORTED
2. THEORY FORAMULATED 10 DESCRIBE PHENOMERNA
3 THEOQAY TESTED BY PHYSICAL EXPERIMEKY OR

LEVEL
OF STATE
OF ARY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

__o_Composite fabriga_ﬁ,qn.gg_v_e.lgpmg.n_t.-._&b_m,s.g;uons_

) Struct@l__aggg_nltlly and joining methods

o Long-term space exposure effects __

o_Fracture toughness of structural composites _




g A
SPACE TECHNOLOGY NEED FORMNO. |
PAGE 20F 2 _

TITLE  CoMpOSITES FOR LARGE, LONG-LIFE NO.__ 07 M-l 03

SPACE STRUCTURES THEME / W.G./ TASK

DATE_ 4 /27/76‘Rev.1]

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
0 _Develop fabrication methods for resin-matrix_composites -_emphasis_on._
___.thin_sections for large collectors e
-0 _Develop assembly and adhesive_honding methods . ._____ _ .

_Generate_property data on effects of long-term exposure under .
expected operating temperature, vacuum, and radiation levels

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
506-17-11

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM | 76177[78]79]80] 81]82183]84|85]86]87]88] 89 90191 92] 93] 94] 95

TASK ITEM

oComposite Fab, fjawgud—t-4+—o | 1 L 1 1 L } L 1 3 4 1.
oAssembly/Join.

oExposure Effects] —t
ot{@cﬁtt_{re T_ough.

R - [ IR A [EU- S &

| ) i n
MANPOWER (M.Y)

INHOUSE ____ 21 2] 2|

CONTRACT 2l 2 21
FUNDING (106 §)

INHOUSE RIRIRIE

\__CONTRACT .3]1.3}.3]1-




\
rsmcs TECHNOLOGY NEED FORM NO. |
PAGE 1 OF__Z___
LTITLE _ IN-SITU MANUFACTURING OF LARGE _ NO. 07 M-1_ 05
SPACE STRUCTURES THEME / W.G./ TASK

DATE_4_/_28%_176 (Rev.2

2. OBJECTIVE To develop methods and techniques for manufacturing

large structures in space

3. NEED ANALYSIS
a) LEVELNOW [T], wiLL BE LEVEL [ UNDER EXISTING PLANS.
o) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [} FOR OPERATIONAL SYSTEM USE BY
¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  meoium [ Low [3]
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [} OR
ENHANCING:  HIGH[]  meoium (K] Low [
e) TASKS NEEDED:  STUDY [  ANALYsIS []  ReseaRcH [3]
GRDTEST [X] AIRCRAFT TEST []  SPACE FLIGHT TEST X]
OTHER (Specify) [ ] {Check one or more)

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR 8READBOARD TESTED 18 HELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

f) R&T BASE CANDIDATE Yes - FY 78 $300K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Development of special structural design

concepts

ORTED

THEORY FORMULATED TO DESCRIBE PHENOMENA

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
o_Develop concepts for taking high density packaged materials and

—-developing structural members
0_Develop means for rapid automated Jjoining of materials under

orbital conditions
0 Develop advanced NDE technique for use under orbital conditions

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

. THEORY TESTED BY PHYSICAL EXPERIMENT OR

1. BASIC PHENOMENA OBSEAVE D AND REP

2.
3

LEVEL
OF STATE

OF ART
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6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Study available techniques applicable to large structures

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F 2___
TITLE IN-SITU MANUFACTURING OF LARGE NO.__ 07 M1 05
SPACE STRUCTURES THEME / W.G./ TASK
DATE 4 / 21/ 76

2. Develop manufacturing concepts
3

_ Evaluate concepts by testing in large space vacuum facilities
_ 4, Evaluate most promisind concepts in orbital experiments

7. ALTERNATIVE APPROACHES/OPTIONS Manufacture structures in individual

segments and transport to orbital altitudes for final assembly

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM 761771787980 81| 82]83]84]85]86|87]|88]88 80]91]92 93494195
TASK ITEM
o Concept Study p——

o Mfg.Tech.Devel. t

o Grd. Testing

o Flight Testing

-

MANPOWER (M-Y)

INHOUSE IRFRFAVERRRAR A
CONTRACT -{3l3lslz2j2i1
FUNDING (106 §)
INHOUSE 0.]0.]0.10.10.40.}-
\___CONTRACT -10.30.40.90.91.4

PR
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SPACE TECHNOLOGY NEED FORM NO. | W
PAGE1OF _2 ______

1. TITLE __ LONG-TERM SPACE EFFECTS ON MATERJALS NO. 1 M-1__06
THEME / W.G./ TASK

DATE_4__ /28 16(Rev, 1)

2. OBJECTIVE
To determine overall effects of iati

1i . . . .

3. NEED ANALYSIS
a) LEVEL Now [4], wiLL BE LEVEL (4 UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY
AT LEVEL E FOR OPERATIONAL SYSTEM USE BY (—-i[JA TE: 1985 |

¢} RISK IN ACHIEVING ADVANCEMENT:

nigh []  wmeowm [ Low [y

4 CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[F]  wmepium ] tow [J

¢) TASKS NEEDED: STUDY [X] ANALYsis [J  RESEARCH [
GRD TEST [X] AIRCRAFTTEST []  SPACE FLIGHT TEST [X]

OTHER (Specify) D {Check one or more)

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED iN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

) R&T BASE CANDIDATE Yes - $200K FY 78

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

Considerable laboratory tests and some space flight testing has been
accomplished for Timited times - generally on order of 2 years - for
especially materials to be used in _the power generation and storage
systems. Threshold exposure conditions and Timitations of exposure for

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA O8SERVED AND REPORTED
2. THEURY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

u determineds-
w
_.EE Vacuum evaporation effects on high-temperature alloys
Yag —- :
§3|5 UV effects on coatings and glasses i
e, e [ e - e = ‘

0

0

o Long-time exposure effects on seals and lubricants
o Outgassing of composite structural materials




~ “

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF ]
TITLE

—LONG-TERM SPACF FFFFCTS ON.MATERIALS NO.___Z M-1 06
, THEME /W.G. / TASK

DATE_4 / 27/ 8

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Initial efforts involve evaluation of materials using simulated
_tpace environments on earth. _Advanced experiments will include short
term space flights, and eventual test beds on long duration flights. _____

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM 76(77178)73[80)81]|82|83|84]85|86]87]83f8als0]91][92] 3] alss

TASK ITEM
High-temp alloys

Coating/glasses
Seals/Lubes

Composites

MANPOWER (M-Y)

INHOUSE 21212 21212

CONTRACT 33l 313 3l 3
FUNDING {105 8)

INHOUSE SERERARERRRIN S
\__CONTRACT .3131.31.31.31.21.21-




6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

7. MODEL TESTED IN SPACE ENVIRONMENT

5. COMPONENY OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENT IN THE LABORATORY

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3. THEQRY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

~—
SPACE TECHNOLOGY NEED FORM NO. | }
PAGE 1 0F
1. TITLE SPACE HABITAT MAINTENANCE & NO. _8 M-1 01
REFURBISHMENT THEME / W.G./ TASK

paTe_4_ /27,76

2. OBJECTIVE To develop methods and processes for providing on-orbit

maintenance and refurbishment for space habitats

3. NEED ANALYSIS
a) LEVEL Now [2), wiLw Be LEVEL (4] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
¢) RISK IN ACHIEVING ADVANCEMENT:
HiGH []  MeDium [} Low x]
4) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ or
ENHANCING: HIGH[]  MEDIUM tow [
¢) TASKS NEEDED: STUDY [X]  ANALYSIS (x] RreseARcH [x]
GROTEST[X] AIRCRAFTTEST [[J  SPACE FLIGHT TEST
OTHER (Specify) [_] {Check one or more)

&) R&T BASE CANDIDATE Yes - FY 78 requirements 300K

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Contamination Control - Waste Management

Methods, Non-Destructive Testing., On-Orbit Refurbishment Techniques

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED _
Various factors associated with on-orbit maintenance ¢r a space hatitat

are included in this requirement, as stated in Item 4. Procedures and

processes must be developed as well as refurbishment materials
considered for routine maintenance of a space habitat. Tasks will

include: 1. Determination of containmant level tolerances and control

methods 2. Fluid and gas supply management 3. Internal and external
inspection techniques 4. Development of repii_f‘lngghg_ds or refurbishment
techniques B

R oA A -

BT
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SPACE TECHNOLOGY NEED

FORM NO. |
PAGE 2 OF

TITLE  SPACE HABITAT MAINTENANCE AND

REFURBISHMENT

NO.__8 M-]

01

THEME /W.G./ TASK

DATE & /211 76 |

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Study conceptual designs to determine potential maintenance

refurbishment requirements

Construct model structures or components to demonstrate methods or

teckniques

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES

4 AP -

FY
SCHEDULE IiTEM 7617717879180 81]82)83184185]86]87188]183]90]91{92]93]94195
TASK ITEM
1. (see #5)
2
3
4
MANPOWER (M-Y)
INHOUSE 1141442021212 2¢1212
CONTRACT alafalalalalala]a]a
FUNDING (106 §)
INHOUSE L1 I -l-1-1-1-
\__CONTRACT l2t2124.38313¢3)2 2




¢ )
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 1 OF

7 TITLE  DEVELOPMENT OF LUNAR HABITAT NO._ 8 M1 02
CONSTRUCTION METHODS THEME / W.G. / TASK

DATE_4_/27/.16

2. OBJECTIVE
To provide earth-furnished_or 1unarwj,gﬂ_s_tmmr_al————
materials and develop construction methods for assembly of lunar shelters

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED !N AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED iN SPACE ENVIRONMENT

NSTRATED

3. NEED ANALYSIS
a) LEVEL NOW @ , WILL BE LEVEL @ UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL FOR OPERATIONAL SYSTEM USE BY |DATE: 1

¢) RISK IN ACHIEVING ADVANCEMENT:
HiGH [} meoium [ LOW x

4) GRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING ] oRr
ENHANCING:  iGH[®  mepium [ Low O

¢) TASKS NEEDED: STUDY [X]  ANALYSIS (X researcH [y
GRDTEST [  AIRCRAFTTEST [[]  SPACEFLIGHT TesT [

OTHER (Specify) d (Check one or more)

f) R&T BASE CANDIDATE Yes

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Expandable structures, foam materials,

adhesives, thermal control, radiation shielding

MATHEMATICAL MOOEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMO

1. BASIC PRENOMENA DBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
To construct lunar shelter, subterranium or surface, of various

materials and designs. Studies needed to determine suitability of
expanded structures, inflatable liners for caves, foam biocks (1GLOOS) ,

or mﬂmmﬂmwdiﬁ,ﬂm

of using lunar materials for structural purposes

e et
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ﬁ
rspAcE TECHNOLOGY NEED FORE NO. !
PAGE 2 OF
TITLE  pEvEL OPMENT OF LUNAR HABITAT NO. 8 M-1 02
CONSTRUCTION METHODS THEME /W.G./ TASK
DATE_4_/ 27/ 76
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Construction of Prototype and Demonstration strictures on earth
7. ALTERNATIVE APPROACHES/OPTIONS
8. CURRENT,PLANNED RELATED ACTIVITIES (RTOP, OTHER)
9. TECHNOI.OGY SCHEDULES
FY
SCHEDULE ITEM |76 {77]78] 7280 81] 2] 03] 24 a5 8687 88f89]90] 91[92] 93] 5405
TASK ITEM
General Studie
MANPOWER (M-Y)
INHOUSE 2223334444444
CONTRACT 0jojolefs fsJslsfelelala]s
FUNDING (106 §)
INHOUSE _ ~ Bul | a1 Bu1 a1 61 1 ! IR IR RO
\__CONTRACT odol.al.2. 4.4 4] .6l




ENVIRONMENT IN THE LABORATORY
§ MODEL TESTEZ IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

2. THEORY FORMULATED TO OESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3 THEQRY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

. )
SPACE TECHNOLOGY NEED FORM NO. |

PAGE 1 OF

17 TITLE  DEVELOPMENT OF THERMAL CONTROL NO. & M1 03
TECHNIQUES TO ESTABLISH A LIVABLE THEME /W.G./ TASK

ENVIRONMENT IN SPACE HABITATS OATE_4_ /21 /_16

2'OBJECT'VETO provide suitable thermal control methods for providing
1ivable environments in space habitats

3. NEED ANALYSIS

2 LEVEL NOw (8], wiLL BE LEVEL [B] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7) FOR OPERATIONAL SYSTEM USE BY

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  MEDIUM []  LOW x

4 CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING O or
ENHANCING: HIGH[Y]  MeDium ] Low O

o) TASKS NEEDED: STUDY [  ANALYsIs (X]  RESEARCH
GRDTEST[] AIRCRAFTTEST (]  SPACE FLIGHT TEST X
OTHER (Specify) [] {Check one or more)

f) R&T BASE CANDIDATE Yes

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Thermal Control Paints - Heat pipes -

Second Surface Mirrors

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
Both passive and active thermal control systems must be studied for

potential candidates for the major space habitat structures or for

- mnxm...mmm.mmﬂsmguoerior
in performance to currently available systems.

ngm Paints and_Coatings
2. Development of Heat Pipes for specific requirements

3. Development of Second Surface Mirrors [ —
4. Development of thermoelectric thermal control systems

_/

F——
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE20F _&»
TITLE  DEVELOPMENT OF THERMAL CONTROL NO. & R
TECHNIQUES TO ESTABLISH A LIVABLE THEME / W.G./ TASK

ENVIRONMENT IN SPACE HABITATS

DATE 4./21/ 16

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Based on performance characteristics of the best currently available

—methods, develop new improved methods

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM 176177178 79]80) 81]82|83]84|8s|86|87]8s]8a]90]91|az2] 93l 92]0s

TASK ITEM

—1 (see # 5)
2

3
4

MANPOWER (M-Y)

INHOUSE dlajafafsisIzls]slzlz ]z |2

CONTRACT glsials ‘6 lolelelsle |4 ]s]a
FUNDING (108 §)

INHOUSE .21.2).2].2].2).2).2) .2 .2} .2| .1}
\__CONTRACT Al ol .ol .ol el o] ol ol al al 2l 2l 2
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SPACE TECHNOLOGY NEED FORM NO. |

PAGE 1 OF
3 TITLE MANUFACTURE OF COMPOSITE o, 8 M1 04
WATERIALS IN SPACE THEME / W.G. / TASK
paTE_ % /28,76

2. OBJECTIVE  poyeiopment of processes and equipment to fabricate

structural members in space - to provide light weight large structures

ENVIAONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFY ENVIRONMENTY

5. COMPONENT OR SREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

3. NEED ANALYSIS
a) LEVEL Now (3], wiLL BE LEVEL (4 UNDER EXISTING PLANS.

) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY (oaTe: 1990 |

¢) RISK IN ACHIEVING ADVANCEMENT:
RIGH []  MEeDium [  LOW O

4) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING (] OR
ENHANCING:X HIGH[] ~ MEDIUM ® ww(

¢) TASKS NEEDED:  STUDY [{]  ANALYSIS (@ RESEARCH xJ
GRDTEST [X]  AIR CRAFT TEST []  SPACE FLIGHT TEST

OTHER (Specify) D (Check one or more)

f) R&T BASE CANDIDATE

ERISTIC DEMONSTRATED

EFGRTED

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

———

QAMULATED TO DESCRIBE PHENOMENA
rSTED BY PHYSICAL EXPERIMENT OR

MATHEMATICAL MODEL
4 PEATINENT FUNCTION DR CHARACT!

1. 8ASIC PHENOMENA 0BSEAVED AND R

2. THEORY F
3. THEORY T

LEVEL
OF STATE
OF ART

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Bagic materials (fiber spools, sheet, resins, prepregs) can be

transported in sma11g[_!glgggﬁghgg_ggﬂggigx_gf composite beams or

_trusses. processing equipment and techniques suitable for space

_fabrication will be developed and evaluated on earth to demonstrate

_feasibility. various form will have tqﬁpe studieq_!jfh respect to
difficulty of span maqgfactng______

e ——— T ORISR

e et et e r————
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MATERIALS IN SPACE

a )
SPACE TECHNOLOGY NEED FORM NO. }
PAGE 2 OF
TITLE  MANUFACTURE OF COMPOSITE NO.. 8 M-1 04

THEME /W.G./ TASK

DATE 4 /28,76
L. .

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Determine which composite systems offer promise of easy, efficient

manufacture under ZERO-G conditions

Prepare earth based samples for analysis/characteristics

Prepare samples in spar type flight if possible

Prototype - small scale space flight production

__Economi¢ studies

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

FY

8. TECHNOLOGY SCHEDULES

SCHEDULE ITEM

76

n

78

19

80

82

84

87

89

90

91

92

93

94

95

TASK ITEM

General Study

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (105 §)
INHOUSE

.05

.04

\__CONTRACT




ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPOMENT OR lﬂEADiOAﬁD TESTED IM RELEVANT
7. MOOEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. SASIC PHENOMENA OBSERVED AND REPORTED
2. THEQRY FORMULATED TO DESCRIBE PHENOMENA
3 THEQRY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

\
rs—PACE TECHNOLOGY NEED FORM NO. |
PAGE 1 OF
1. TITLE Development of Methods for Extraction NO. 8 M-1 05

THEME / W.G./ TASK
pate_4 46, 76

To make use of lunar minerals to produce structyral materjals
and/or supplies for lunar habitat yses.

2. OBJECTIVE

3. NEED ANALYSIS

a) LEVEL NOW [3], wiLL BE LEVEL [3] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [;] FOR OPERATIONAL SYSTEM USE BY

¢} RISK IN ACHIEVING ADVANCEMENT:
HiGH ]  wmeowm [ wow (]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[]  MEDIUM Low [

e) TASKS NEEDED:  STUDY [[J ANALYsIS (] RESEARCH (]
GRDTEST ] AIRCRAFTTEST ]  SPACE FLIGHT TEST []
OTHER (Specify) D {Check one or more)

fi R&T BASE CANDIDATE  Yes

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Extractive Metalluragy

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Lunar samples already available or simulated lunar samples can be used

to study extractive methods and nrobable yields of various materials.
Production of water and oxygen on the lunar surface needs to be
explored,




g )

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF
TITLE Development of Methods for Extraction NO. 8 M-1 05
of Elemental Materials from Lunar Surface THEME /W.G./ TASK
to Produce Structural Materials DATE 4 /26 )76
r

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Complete studies on available lunar samples to detemmine compositions

and amounts of useful structural elements or compounds. Conduct limited
extraction studies on lunar samples. Conduct extraction studies on

?mu]atﬁﬁﬁs;_éanples. Preparé—;t‘ructural materials from extracted sam-

ples.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76177178]79|80]81}82]83]84]85]86)87]88]89]/90]|91192]93]94}95

TASK ITEM

[P U, - I S

Gené}al §tudies

[T —— S

MANPOWER (M-Y)
inHouse 1 12]2]2]2
CONTRACT blole[®

FUNDING (106 §)
INHOUSE
. CONTRACT 3131313 )




rSPA(:E TECHNOLOGY NEED FORM NO. | W

PAGE 1 OF
1. TITLE Space Processing for Producing NO. 8 M-1 06
Materials for Use of Man On Earth THEME / W.G./ TASK
4 27 76
DATE [ |

2. OBJECTIVE 14 take advantage of zero-G conditions to produce new and
unique biochemical, structural, and special materials.

3. NEED ANALYSIS

a) LEVEL Now [, wiLL BE LEVEL [5] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH ]  MeDwm ] tow ]

dICRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [_] OR
ENHANCING: HIGH[] wmeoium [} row [

e) TASKS NEEDED:  STUDY ANALYSIS k] RESEARCH
GRDTEST [] AIRCRAFTTEST [[]  SPACE FLIGHT TEST []

OTHER {Specify) D (Check one or more)
f) R&1 BASE CANDIDATE Yes FY 78 Requirement 2.0M

ENVIRONMENY IN THE LABORATORY
6. MODEL TESTED iN AIRCAAFT ENVIRONMENT

% COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

4. COMPLEMENTARY TECHNOLOGY ADVANCTEMENTS REQUIRED FOR
USE OF THiS TECHNOLOGY Considerzi'e Basic Physics and Chemistry

Research

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
Based on basic experiments alreauy accuaplished on space flights,

the potential benefits afforded by space processing are enormous
and will require expansion of experiments and scale up of egquipment

MATHEMATICAL MOOEL
4. PERTINENT FUNCTION OR CHARACTERISTIL DEMDNSTRATED

2. THEGRY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTLD
3. THEORY TESTED BY PHYSICAL EXPERIMENY "R

to produce commercial quantities of certain biochemical or special
materials. Space processing offers substantial improvements for

biochemical separations and purification more powerful magnetic

LEVEL
OF STATE
OF ART




(e )

SPACE TECHNOLOGY NEED ' FORM NO. |
PAGE 2 OF
TITLE  space Processing NO. 8 M1 06

THEME /W.G./ TASK

- DATE__ 4/27 /76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Use knowledge already obtained in Skylab and ASTP flights and SPAR
flights to develop comprehensive program, and to select best candidate
processes for providing greatest benefits,

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
FY 77 RTOP includes many laboratory and SPAR experiments which could

lead to selection of studies for scale-up in following years.

9. TECHNOLOGY SCHEDULES

FY

SCHEDULE ITEM |76]77}78 79|80 81| 82|83} 84|as]8c|87]as]8s} oo} 91|92] 93] 9a]9s
TASK ITEM
1 (see p.3)
2 -4 .1 S

= = —

3

MANPOWER (M-Y) I ;
INHOUSE 15] 20} 20} 20] 20} 20] 20§ 20f 25} 25| 25 25
CONTRACT 18] 25] 25} 25] 30] 30] a0} 20f 50f 50{ 50 50

FUNDING (108 §)
INHOUSE .3 .5 .5 -5!.5 .2 .. .7 -2 .2 4

\_CONTRACT T .. ¢.6.6.6.45.07.07.9.




rSPACE TECHNOLOGY NEED FORM NO. §
PAGE 3OF3_

NO. 8 M-1 06
THEME / W.G./ TASK

4 _EZ/ 76

1. TITLE Space Processing

DATE /

( .5 )  conTiNnuATION (If Needed)
Block No.
Same specific tasks that could be included in this technology

requirement are:

1. Commercial Production of Biological Materials for Medical
Applications
. Production of UROKINASE from Kidney celis to dissolve blood clots

« Production of lymphoctes for prevention of organ transplant
rejections

« Isolation of ERYTHROPOIETIN for treatment of kidney ¥ailure

» Separation of PHAGOCYTES for diagnosis of imunological reaction
. Isolation of AHE for hemophilia treabient

o Purification of Vaccines

2. Production of Electrical and Magnetic Materials
» New magnetic materials for motors, bubble memories, tapes
o Solar cells for Space Power Systems
» Development of new alloys, such as directionally solidified eutecties
« Development of silicon ribbons for integrated circuit chips
« Space Processing of Ceramics and Glass

3. Basic R&T
o Study of Transport Phenamena in Zero
o Multiphase Flow Studies

» Advanced Materials separation processes

» Stability of Emulsions

» Reaction Phenomena-transformation processes-polymerization

» Physics and Chemistry of Organic St sercondictors -




ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BHEADBOARD TESTED IN RELEVANT
7. MODEL TESTEO IN SPACE ENVIRONMENT

NO REPORTED
RIBE PHENOMENA
PERIMENT OR

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA 0BSERVED A
2. THEORY FORMULATED TQ DESC
3. THEQRY TESTED BY PHYSICAL EX

LEVEL
OF STATE
OF ART

rSPACE TECHNOLOGY NEED FORM NO. lj
PAGE 1 OF
1. TITLE Development of Fabrication Techniques NO. 8 M-1 07
for Space Erectable Structures THEME /W.G./ TASK
DATEL /£74’_L.
2. OBJECTIVE

1o develop fabrication techniques for constructing space
Structures from both composite materials and conventional materials -

in space for manned and ummanned structures.

3. NEED ANALYSIS
a) LEVEL NOW [ 4, wiLe BE LeVEL (@] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY
AT LEVEL 7] FOR OPERATIONAL SYSTEM USE BY [paTe. 1985 ]
¢} RISK IN ACHIEVING ADVANCEMENT:
HIGH[ ]  wmeoium ] Low [x]
4 CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING (] or
ENHANCING:  HIGH mMeotum [ Low []
e) TASKS NEEDED: STUDY (]  ANALYSIS RESEARCH [X]
GRD TEST X]  AIR CRAFT TEST (L] SPACE FLIGHT TEST
OTHER (Specify) D {Check one or more)

f) R&T BASE CANDIDATE Yes

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCGCMPLISH NEED
Joining methods, such as welding, riveting, adhesive bonding, or

unique mechanical means, will be needed to join modular sections of
a large space habitat, or other space erectable structures. Procedures

must be developed to accanﬁﬁish these processes in space. Other

fabrication processcs, such as forming, molding, foaming, casting, and
machining may be required in the construction of various structures;
methods must be developed to accomplish these processes efficiently

and economically, Automatic proccsses to be given maximum consideration
in manned and umanned modes.




~
SPACE TECHNOLOGY NEED

FORM NQO. |

PAGE 20F _8

TITLE

Development of Fabrication Techniques for

Space Erectable Structures

NO.

8

M-1

THEME /W.G. / TASK

DATE 4 /2776
s e,

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Review earth based processes to determine applicability to space

activities.

Improve processes or develop new processes where necessary.

Conduct experimental tests in near earth orbit to prove principles.

7. ALTERNATIVE APPROACHES/OPTIONS

Construct modules with minimum amount of fabrication efforts required

for space assembly.

Emphasis on automation,

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76]77]| 7878

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

TASK ITEM

1 (see #5)

2

3

MANPOWER (M-Y)

INHOUSE SUPPO TEI; ]

=Zl=

ik

13')

CONTRACT SUPPORTE

14

30

FUNDING (106 §)
INHOUSE

\__ CONTRACT




~
SPACE TECHNOLOGY NEED

FORM NO. | w
PAGE > OF

1. TITLE  Development of Fabrication Technigques

for Space Erectable Structures

0. 8 M-1 07
THEME / W.G. / TASK

4 7
DATE /.._2/ 7

( 5 )  CONTINUATION (if Needed)
Block No.
Specific tasks required under this need are:

(1) Improved joining techniques

» Welding studies

o Riveting Methods

» Adhesive bonding

(2) Forming Processes

(3) Molding, casting, foaming in place of polymeric

materials in space.

(4) DevMopment/Imp'lenentation of automation.




R e et Lt el

UNVIRONMENT IN THE LABORATORY
8. MODEL TESTED IN AIRCRAFT ENVIRONMENT

Y. COMPUNENT OH BREADBOARD TESTED IN RELEVANT
7. MODEL TESYED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
& PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHINOMONA OUSTRVID AND REPORTED
2. THLONY IHMULATED TO DESCRIBE PHENOMENA
3 THEUNY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

rsw_u\cs TECHNOLCOGY NEED FORM NO. |
PAGE1OF 1.3

<ty el s

1. TITLE  ong Term Space Effects on Materials—for- NO.__A8 M-1 0%
20 Year Life Structures THEME / W.G. / TASK

DATE 4 __ /. 2876

2. OBJECT
IVE .

on properties of materials used in spacecraft construction

3. NEED ANALYSIS
a) LEVEL Now (5], wiLL BE LEVEL [7] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  mepium [J  row [y
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: HIGH[X] wmeoium ] wow [
e) TASKS NEEDED: STUDY [} ANALYSIS [[]  RESEARCH [x]
GRDTEST ] AIRCRAFTTEST []  SPACE FLIGHT TEST [X]
OTHER (Specify) [_] {Check one or more)

f) R&T BASE CANDIDATE Yes FY78 Requirement 200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _ Development of materials specifically

tajlored to resist total effects of space exposure.

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Considerable laboratory tests and some space flight testing has been

accomplished for limited times - generally on order of 2 years - for
many materials. There are still many candidate materials that must be
tested, especially window glasses, seals, lubricants, and surface

coating materials. Threshold exposure conditions and limitations of
exposure for useful material properties must be determined.
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—

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _13
TITLE Long Term Space Effects on Materials for - NO. 8 M-1

THEME / W.G./ TASK
20 Year Life Structures

DATE_ 4 / 28/76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Initial efforts involve evaluation of materials using simylated

space environments on earth. Advanced experiments will include

short term space flights, and eventual test beds on long duration
f1i ghts.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULEITEM |}76|77§78]79]80|81|82]83]84|85}86187|88]89}190]) 91|92} 93] 94)95

TASK ITEM

1 (see #5)
2
3

4

MANPOWER (M-Y) i

INHOUSE 3l3la]l3]3la]2]?
CONTRACT glalglelslsls
FUNDING (108 $) ;
INHOUSE SE5151 5151 51 51 B
. CONTRACT 1.313].3 .3'.3..2..2 .2




SPACE TECHNOLOGY NEED FORM NO. 1
PAGE 3 OF 3_______

L. TITLE _)ong Term Space Effects on Materials for No.___8 M1

20 Year Life Structures THEME / W.G. / TASK

DATE__4 /28, _16

(. 5 ) CONTINUATION (1f Needed)
Block No.

Some specific tasks required are:

1. UV effects on coatings, glasses
2. Development of optics resistant to solar radiation

_3._Development of polymeric materials for long life

4. Effects of long duration space exposure on composites, seals,

lubricants, coatings




ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR OREADBOARD TESTED (N RELEVANT
1. MODEL TESTED (N SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PRENDMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

SPACE TECHNOLOGY NEED FORM NO. | w
PAGE1OF _2 ______

1. TITLELarge-Area Thin Films for RFI NO. 9/M-1/1
Protection THEME / W.G. / TASK
— pate b /516

2. OBJECTIV
Sévelop process for fabrication of thick-metal, large-area thin-
film structures for RFI shields in space applications having long-term

integrity in the radiation of space.

3. NEED ANALYSIS
a) LEVEL Now [4], wiLL Be LEVEL (5] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [] Meoium []  ow [X]
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING {x] OR
ENHANCING: HIGH[]  mebwum [J wow [
e) TASKS NEEDED: STUDY ] ANALYSIS [[] RESEARCH [x]
GRD TEST AIR CRAFTTEST [[]  SPACE FLIGHT TEST [ ]
OTHER (Specify) D {Check one or more)

f) R&T BASE CANDIDATE FY78 $250K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Commercially available polymer films {such as kynar, mylar, etc.), having

a thick metal coating (> le ), must be evaluated for strength, fold and

crease resistance, etc. Packaging and storage methods for thick-metal

coated films must be devised. Joining methods such as heat sealing and
adhesive bonding must be developed for fabrication of large area
structures in space (>5km). Both coating ard substrate must be evaluated

ment.




f'

SPACE TECHNOLOGY NEED

FORMNO. |

PAGE 2 OF

TITLE | ARGE-AREA THIN FILMS FOR RFI

PROTECTION

9 M-1 1

""THEME /W.G./ TASK

DATE 4 _/ 27/ 78

6. RECOMMENDED APPROACH/PRGGRAM PLAN TO ACCOMPLISH NEED

jlms .

__._Ianirenth.,fold_andmeaseiesistance._(ZLDesign.mWOM& S

_Wwemm_muhl.iw.grom.tesﬁug__
___mj_miemmismmjiihes&mreniﬂs_tn_thLMmmenLgL_

——SPACE

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES

(3)

Y
SCHEDULE ITEM F 76177178 (79 [e0] 81] 2] s3] 485 [ ] 67| 88| 89| 90 91} 92§ 93] 94]95
TASK ITEM
ay ' . -
2y o o=

MANPOWER (M-Y)
INHOUSE ____
CONTRACT

FUNDING (105 §)
INHOUSE

CONTRACT




ENVIRONMENT IN THE LABORATORY
€ MODEL TESTED IN AIRCRAFT ENVIROMMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TEST 0 IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4 PERTINENT FUNCTICN OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEQRY FORMULATED TO DESCR!BE PHENOMENA
3 THEQRY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

~
rSPACE TECHNOLOGY NEED FORM NO.
PAGET1OF _2
1. TITLE _Structural Materials for Large NO. 9/M-1/2

Space Antennas THEME /W.G. / TASK

DATE_4_ /29,76

2. OBJECTIVE
velop lightweight, easily fabricated structural materjals

having a low coefficient of thermal ex i -

stability in the environment of space.

3. NEED ANALYSIS
a) LEVEL Now [4], wiLL BE LEVEL [5] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH ] ™meoium ] tow []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING:  HIGH (] meoium [ Low [
e) TASKS NEEDED:  STUDY [[] ANALYsIS ] RESEARCH [X]
GRD TEST AIR CRAFTTEST (]  SPACE FLIGHT TEST [X]
OTHER (Specity) D (Check one or more)

f) R&T BASE CANDIDATE FY78 200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Materials and processes must be developed to fabricate large antenna

structures in space (>3000M). Candidate materials (i.e. graphite/epoxy
composites) must be design for low coefficient of thermal expansion
through composite fiber and Tay-up development. Long-term mechanical
stability to the environment of space must be demonstrated such as the

influences of outgassing (particularly the loss of water), radiation,
thermal fatigue and creep.




~
SPACE TECHNOLOGY NEED FORM NO. |
PAGE20F _2
ﬁ
TITLE  STRUCTURAL MATERIALS FOR LARGE NO.__ 9 M-1 02

\

SPACE_ANTENNAS

6. RECOMMENDED APPROACH/°ROGRAM PLAN TO ACCOMPLISH NEED
(1) Design low coefficient of thermal expansioi. composite materials

_(2) _Develop processes for large structure manufacturing in space =

—{3) _Establish long term mechanical stability of large structures-in-the
~————anvironment -of-space—-

THEME /W.G./ TASK

—_ DATEs /zz/ 16

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76[77]78|79]80]81]82]83]84]85]86]87]88]83|90]91]92}93]94]35

TASK ITEM

L0 R S B i e i A I I A b
SN ) DU (N S L o2 NN U G O NN O DAY N S -
() LI T T oMl I | i

MANPOWER (M-Y)

INHOUSE ___ . 20 24 2| 31 1} 111

CONTRACT TREIEIEIRE
FUNDING (106 §)

INHOUSE BININIEIRIRIA

\__CONTRACT RIBIARIRIAIRI R




ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED iN AIRCRAFT ENVIRONMENT

S COMPONENT OR BREADBOARD TESTED IN RELEVANT
7 MOODEL TESTED IM SPACE ENVIRONMENT

MATHCMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC OEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENCMENA

1 BASIC PHENOMENA OBSERVED AND REPDORTED
3 THEQRY YESTED BY PHYSICAL EXPERIMENT LR

LEVEL
OF STATE
OF ART

SPACE TECHNOLOGY NEED FORM NO. | w

PAGE10OF _2
1. TITLE Efficient and Stable Lubricants for Use nNO.__9/M-1/3
in the Lunar Environment THEME /W.G. / TASK

DATE__4 /29 ;76

2. OBJECTIVE
e Devplop effective lubricants/barrier films/seals—toprevent——
loss of lubricant by creep/evaporation from massive rotating structures
in the Lunar eivironment.

3. NEED ANALYSIS
a) LEVEL NOW [4], wiLL BE LEVEL [5] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL [5] FOR OPERATIONAL SYSTEM USE B' [DATE: 1990
c) RISK IN ACHIEVING ADVANCEMENT:

HIGH [} meoium ] ow [X]
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR

ENHANCING: HIGH[]  mepium [ cow [
e) TASKS NEEDED: STuDY ] ANALYSIS ] RESEARCH

GRDTEST [x] AIRCRAFTTEST []  SPACE FLIGHT TEST [ |

OTHER (Specify) [_] {Check one or more)

f) R&T BASE CANDIDATE _FY78 100K

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED 7O
ACCOMPLISH NEED
Efficient lubricants, barrier films, and/or seals must _be developed to

ensure long-term adequacy in the vacuum of the lunar environment,
Present lubricants are highly volatile and creep significantly and can __
not be relied upon for long-term space application.




4 )

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _2_
TITLE  EFFICIENT AND STABLE LUBRICANTS FOR USE NO.__ 9 M-1_ 03

THEME /W.G. / TASK

DATE 4 /Zz / 16

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

1) Develop efficient lubricants. barrier films, and seals to reduce
———lubricant creep and -volitization —

IN THE LUNAR ENVIRONMENT

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACIVITIES (RTOP, OTHER)

FY 76 506-16-22

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM 176]77]7879]80| 81} 82} 83]8485]|86]27]8s]83]a0] 91 9219394195

TASK ITEM
() . y J

MANPOWER (M-Y)

INHOUSE .51-3.5
CONTRACT

FUNDING (105 §)
INHOUSE aiain

\__CONTRACT




rspAcE TECHNOLOGY NEED FORM NO. | }
PAGE1OF _ 2

1. TITLE LONG LIFE CRYOGENIC SYSTEMS NO.__ 9 M-1 4
FOR MASERS. ETC. THEME / W.G. / TASK

DATE__4 _/ 2% _16

2. OBJECTIVE .
To develop advanced cryogenic systems for low temperature

amplifiers in the range 20K - 100K

3. NEED ANALYSIS
a) LEVEL Now [3], wiLL BE LEVEL [4] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY (oate978

¢} RISK IN ACHIEVING ADVANCEMENT:

High [J  wmeowm [x]  ow [

4 CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: hiGH[J  wmeowm J  row (I

e) TASKS NEEDED: sTuDY [}  ANALYsis (] RESEARCH (i
GRDTEST[ ] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [X

OTHER (Specify) [ ] {Check one or more)

78
f) R&T BASE CANDIDATE FY, $200K

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY __ Communications

6. MODEL TESTED IN AIRCRAFT £ N'/iRONMENT

7. MODEL TESTED IN SPACE ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENT IN THE LABORATORY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Lifetime extension of refrigerators (seals and bearings), Brayton power

cycles (for refrigorators), high isolation for Dewars (MLI, supports,
.WW#WWM——‘
mental candidatesrequired for above.—

MATHEMATICAL MODEL
4. PERTINENY FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA QBSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART




s T,
'

(- )

SPACE TECHNOLOGY NEED FORM NO. |
PAGE20F _2
T
m LE_LQNG LIFE_CRYGOENIC SYSTEMS NO.__9  M-1 04

THEME / W.G.
FOR MASERS, FIC /W.G./ TASK

DATE 4 28 / 76
——
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

(3) System sslection
(4) | -1if T

7. ALTERNATIVE APPROACHES/OPTIONS Redundant it Fi11_d

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM |76 {77[78]79 80 81]82]83] ]85 ] e6]e7Tea el s0] a1 0z 531 54 95
TASK ITEM
_ (N
{2)
(3) -
(4) \
MANPOWER (M-Y)
INHOUSE IRIBIRIEIRI B
FUNDING (105 g)
INHOUSE NI RINIEI R
\__CONTRACT Y 07 00T 61 10T 161 I Y,




B
rspAcE TECHNOLOGY NEED FORM NO. |
PAGE 10F_ 2

LTITLE Radiation Stable Composites and NO._10 M-1 g
Adhesives for Long-Term Spacecraft Structures THEME /W.G. /TASK
—_— pate_ % /27, 76 (Rev. )

2. OBJECTIVE

Evaluate and deveTop composites and adhesives for 10-year

mission Spacecraft structureg
,_\___‘M“——“_\_

3. NEED ANALYSIS
a) LEVEL NOw E] WILL BE LEVEL D UNDER EXISTING PLANS,
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL [5] FOR OPERATIONAL SYSTEM USE 8y

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  MeDIum L ow[]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING (J or
ENHANCING:  HIGH MEDIUM []  Low []

¢) TASKS NEEDED:  $TUDY ANALYSIS [T]  RESEARCH
GROTEST [x]  AIR CRAFT TEST (J  SPACE FLIGHT TEsT 0
OTHER (Specify) ] (Check one or more)

ATORY
AFT ENVIRONMENT
IRONMENT

- MODEL TESTED IN SPACE ENV

BOARD TESTED IN RELEVANT

ENVIRONMENT IN THE L

ABOR
MODEL TESTED i AIRCR

5. COMPONENT OR BREAD

6.
7

f) R&T BASE CANDIDATE FY'78 $300K
4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR

USE OF THIS TECHNOLOGY Structures
N\

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
; s . o . s .
® Long life, radiation resistant, resin-matrix composites for Spacecraft

structures
2 HTUC “_‘_‘,\_\_“

08s!
E

THEORY FORMULAT,

ERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED
f

|
/
/

1. BASIC PHENOMENA
MATHEMATICAL MODEL

2.
4

LEVEL
OF STATE
OF ART

|

1[

|

!
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF S
TITLERadiation Stable Composites and Adhesives NO.__10 M-1 01
for Long-Term Spacecraft Structures THEME /W.G./ TASK

DATE_4 /28 /76 (Rev.?

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Data will be obtained on Tong term radiation effects on candidate

adhesives and resin matrix composites. Composite panels of epoxy and

_polyimide matrix materials will be exposed at appropriate radiation

hth

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM }76(77]78]79}80]81|82}83]|84[85]86]87]|88]89}90}91}92]93}94195

TASK ITEM
Materials Select. o

Radiation Exp.

Evaluation

MANPOWER (M-Y)
INHOUSE 2J212}12 11
CONTRACT

FUNDING (106 §)

INHOUSE 1 .3%.3 2.1

\__CONTRACT
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rSPACE TECHNOLOGY NEED FORM NO. |
PAGE * OF

LTITLE _MATERIALS FOR SOLAR SAILING NO. 10 M-1_02

THEME / W.G. / TASK
DATE_4_ /. 27, 76 (REV )

2. OBJECTIVE

fiJnELjuuLJhermil_s9nIrQl_£9aIings_fnr;near_sun_and_nihen;

planetary missions.

3. NEED ANALYSIS

a) LEVEL Now [3], wiLL BE LEVEL [) UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [ J FOR OPERATIONAL SYSTEM USE BY [gart; 1985 |

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  mebium ] Low

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ ] OR
ENHANCING:  HIGH[X]  meoium ] Low O

e TASKSNEEDED: STUDY [[]  ANALYsiS [] RESEARCH O
GRDTEST [y} AIRCRAFTTEST []  SPACE FLIGHT TEST O
OTHER (Specify) [_] {Check one or more)

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

f) R&T BASE CANDIDATE FY'78  $250K
4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR

USE OF THIS TECHNOLOGY -—Large deployable support structures,

attitude contral

TED

THEORY FORMULATED YO DESCRIBE PHENOMENA

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED _
Commercially available polymer films need to be evaluated for

tear and tensile strengths, fold resistance, and long-time_high
mwmmmmmmﬁmmuwme?n ty.
Additionally, the adhesives and coating materials need protection

against space radiation to prevent degradation. Fabrication techniques
for production of large area films, i; <luding joining techniques,
need development for sails hundreds of meters in_diameter,

1. BASIC PHENOMENA OBSERVED AND REPOR

2.

MATHEMATICAL MC L
4. PEATINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART




s

‘
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF
TITLE Materials for Solar Sailing NO. 10 M4 024Jh

THEME / W.G. / TASK

DATE_4 /27 /76 (Rev.2

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Commercially available polymer films will be evaluated for tear and

tensile strengths, fold resistance and long-time high temperature use.

Coatings and adhesives required will be tested for high temperature
__jntegrity*__Radiati9n_proteciixe_nnatings.uill_he_exaluarecLiu;xmﬂJ_iuL___
_fabricati . . .

Joining methods, will be developed,

including
y -4

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76{77{78]79])80] 81| 82] 83| 84 85]86187]188189190]91]92] 93] 94105

TASK ITEM
Test & Eval.
Fabrication Dev,
Handling Dev,

MANPOWER (M.Y)

INHOUSE 2141414140
CONTRACT i
FUNDING (106 g) !
INHOUSE 25.31.3].31.3 1.1
\__CONTRACT
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—
SPACE TECHNOLOGY NEED FORM NO. 1
PAGE 1 OF R

1.TITLE Electronic Materials Technology Based on NO.___‘,Q_ M-1 03
“HEME / W.G. / TASK

Electron Beam Lithography

4 28,76 (Rev.Z)

// ATE = i

DATE —

#’f
2 OBJECTIVE Develo e\ectronic beam chography for processing of
rformance of su erconductin micro-

nd integrated optics.

circuits ultrahigh density microe\ectronics a

3. NEED ANALYSIS
a) LEVEL NOW . WiLL BE LEVEL ] UNDER £ XISTING PLANS.

b) REQUIRED ADVANCEMENT _SHOULD BE TECHNOLOGY READY
AT LEVEL [ﬂ FOR 0PERAT|ONAL SYSTEM USE BY |DATE: 1987

¢) RISK IN ACHIEVING ADVANCEMENT:
wiGH [] MEDIUM ] ow
4) CRITICALITY TOTHE ACCOMPLISHMENTS: enABLING [ OR
ENHANCING:  HIGH (]  MEDIUM K] Low

o) TASKS NEEDED: stuoy (J anaLysis £ reseARCH ()
GRD TEST Kl AR CRAFT TEST SPACE FLIGHT TesT

OTHER (Specify) G {Check one Of more}
FY'78 $1000K

I AIRCRAFT ENVIRONHENT

N THE LABORATORY
£0 IN SPACE ENVIRONHEHT

€D

COMPONENT OR BREAUSOARD TESTEU W RELETTTT

ENVIRONMENT \
¢ MODEL TEST
7. MODEL TEST

5.

fy R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEME

ARACTERISTIC DEMONSTRATED

g <
g2z°
E2E USE OF THIS TECHNOLOGY _
&3
XY -
Te%
giZ
o5
% ’é H §§ 5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED T0
S%z8% ACCOMPLISH NEED
‘éig <3 . Establish an electronic team H_tfhography ﬁaciTity
% EE iz o Establish minimum lateral size 1imitations of the order of one micron
e _Establish MIMIBREE e ""f/——/. . ;
2 8 2 Z I3 for sugerconductin_ microcigggj_s_yﬂ,gj) con devices
&~ %0
s » M iques. e;;mn,bﬂm,li;hngnanhx_,.,___.._. -
= ////////
2eE ///_.,-.,_,/,_/
D
200 J— i S e e
— - — ————
’___.___——-,_,_._4__,_/,_,_,_,_,,—»—/- ——
— eo——
e EE—




~ )

SPACE TECHNOLOGY NEED FORM NO. |
PAGE20QF _2
T'ntElectronjg Materials Technology Based on NO.__10 M-1 03

THEME /W.G./ TASK
—Electron Beam Lithography

DATE 4 8 ;76 (Rev.]
- ——— W}

6. RECOMMENDED APPROACH/PROGRAM PLAN TC ACCOMPLISH NEED
An electron beam facility will be established for processing microc ircuits

_ﬁm—deﬂseuuhjaxem_ﬁmgmmﬂm_mjsmm"&hﬂumu_

MOS—devi FHbe—fabricated— bi+sh—size-Hmitations associated
—with—materéelH%amtemﬁesr--—NeMM%WFes—a#anged—es—

—ﬂleamLSMMnng_ammmmmxs_nﬂLbe evaluated for reliability.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM J7677]78[79|80] 81]82| 83|84 |85]|8c|878s]as]s0] 91 921 93] 94]95

TASK ITEM

MANPOWER (M-Y)

INHOUSE 10 ko bo I 2d 20
CONTRACT

FUNDING (106 §) .
INHOUSE 1hili]

\__CONTRACT

~—




rSPACE TECHNOLOGY NEED FORM NO. | W

) PAGE 1 OF
1. TITLE | ONGLIFE CRYOGENIC SYSTEMS No. 10 M-1 04
FOR MASERS THEME / W.G. / TASK

DATE__4 /.:/_18

2. OBJECTIVE o
en year lifetime, 2 Kand 1 W for deep space communications

3. NEED ANALYSIS
a) LEVEL NOw [8], wiLL BE LEVEL [g] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL (7] FOR OPERATIONAL SYSTEM USE BY

¢} RISK IN ACHIEVING ADVANCEMENT:

HIGH []  mebium [x]  tow (]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[] wmeowum [J  tow [

e) TASKS NEEDED: STUDY ]  ANALYsIS [[] RESEARCH []
GRDTEST [j] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [y]

OTHER (Specify) [_—_] (Check one or more)
f) R&T BASE CANDIDATE _FY 78, $300K

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _Communications

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREAOBOARD TESTED (N RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

Lifetime extension of refrigerators (seals and hearings), Brayton
power cycles (for refrigerators), high isalation for Dewars
(MLI, supports, vacuum sealing, and Joule-Thomson valve),
and radiators and developmental candidates required for above,

MATHEMATICAL MOOEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TQ DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENY OR

LEVEL
OF STATE
OF ARY




r
SPACE TECHNOLOGY NEED FORM NO. | W

PAGE 2 OF
TITLE Long-Life Cryogenic Systems for NO. 10/ M-1/ 04

THEME /W.G./ TASK
Masers

DATE 4 /27/ 75

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

e Current developments on refrigerators, power sources,
dewars and J-T valve should be evaluated for long-life

potential improvements
o Additional early funding to encourage rapid development
__ & Selection of most promising system end FY 78
__a  Develop for long=life readiness by-BEY 80

7. ALTERNATIVE APPROACHES/OPTIONS  yjait and see by end FY 78,

redundant units/refill dewar (remote), or paramp passive

___radiator (1800K) + 3X antenna diameter.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) )
ADL, Hughes, Ball Bros, Garrett, Phillips & GE - GSFC, MSFC

& DOD

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76{77|78|79|80]81]82]83}84|85]86}87]88 89190] 91192} 93§94]95

TASK ITEM

Evaluation A
Added Funding VAN
Selection | A

Readiness Vi

MANPOWER (M-Y) '
INHOUSE 1]2]4) 4
CONTRACT

FUNDING (106 §)
INHGUSE 04.11}.3

.2
\__CONTRACT ,2,1.01.0
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SPACE TECHNOLQGY NEE FORM HO. |
PAGF 10F, 2.

1. 1I7LEE Materials for High-Temperature Power Conver-N(l 19__ _;Q_ﬁ—l 05
sion THENME /W.G. [ TASK

s DATE. 4 21 176 .

: oo e . — e e e St o T
{f', 2, 0BEICTIVE
R Deyelop and evaluate materials for high-temperature, high-strength, long-

ek {ife components for _power conversion.

v ke ——

2 MEEU ANALYSLS
a) LEVEL NOW 3], witt 5z LeveL (8] UrpER EXISTING PLAKS,
b EEQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL [ 7] FOR 0PERATIONAL SYSTEN USE By [0n17:1987 ]

¢) RISKIN ACHIEVING ADVANCEENT:

e HIGH []  meowsa [7)° Low [X]

oo dYCRITICALITY 10 THE ACCOMPLISHEIENTS:  ERABLING [ ] oR
ERANCING: w6 [ mepium [ Low []

) TASKSHEEDED:  S1uoy [ ANALYSIS [ peseare (]
Gheiest Xl A cenarrEsT L} seace pLighT TEST [X]

o OVHER (apwiry) [[] (Chetlz cne or mos )
i e A ENE O IO
B - [}
2; 0 141 BAGE CANDILATE FY 78 53?05 e
< ] e e e e VTR T T T ST I LT
SR f & COMPLATINTALY 1 e i ‘o"v ALV ARIGEL LT 4::-(.»uzw D FOR
SR N U3;1u_rr4n“ ‘j;“.L)LU(“’ Turb1ne and compressor deslgn
f:,,‘;: I . e e R - - -
R L
i 2; : ‘.\ :..- e et s v e .. e v AT e i amara G i e i en s e e —— oo
Coi Oy BUSPUCHT Y TS OGS BEQULTED T
A g, .-
Cn e ACCOLPLIGH MED

:‘ff f Development and evaluation of high- -temperature, high-strength materials
St such as ceram1cs, cermets, superalloys, and refractory meta]s for turb1ne,

S compressor, and gas_containment components will “be needed. N
s v.; _ - -
;IJ . _
e - . S ) -
ah - o .
fa b
1 ¢ e e - o - — e
- e — . o -
\ —_— - et




~ )
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF
TITLE  Materials for High-Temperature Power No. 10 M-1
Conversion THEME /W.G./ TASK
— DATE 4 /287 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Candidate ceramics, cermets, superalloys and refractorxrmetals will be

evaluated in appropriate environments for high- temperature

7 rat perfcrmance
“in turbine. compressor and gas containment app]ications
7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM ]76{77f78{79]80] 81]82]83]84]8sTss]87] 88 8] a0 a1 92193} 941395
TASK ITEM
Se]ert Candidaues -
Ana1'sis
—————e Y B SR e SO SR - - §— — . NN GRS —
MANPOWER {M.Y)
INHOUSE B 11242142
CONTRACT
FUNDING (108 §)
INHOUSE Jd1.2].21.2
\__ CONTRACT




—
SPACE TECHNOLOGY NEED FORM NO. | w
! PAGE 1 OF

1 TITLE Materials for Advanced Energy Storage No. 10 M-1 06
THEME / W.G./ TASK

DATE 4 EZ; 76

2':U%U§qsbvﬁaterials for more reliable, high-energy density primary and
secondary nickel-cadmium batteries with 1ifetime up to 10 years.

3. NEED ANALYSIS

a) LEVEL Now [&], wiLL BE LEV'.L [5] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [DATE: 1987

c) RISK IN ACHIEVING ADVANCEMENT:
miGH [] meoium [ ow [X]

$) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLINS [ or
ENHANCING:  HIGH mepium [ row (]

o) TASKS NEEDED: STUDY [} ANALYSIS [[]  RESEARCH
GRD TEST AIR CRAFT TEST []  SPACE FLIGHT TEST X
OTHER (Specify) D _ {Check one or more)

ENVIRONMENT IN THE LABORATORY
6 WMODEL TESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED 1N RELEVANT
} WODEL TESTED iN SPACE ENVIRONMENT

f) R&T BASE CANDIDATE FY '78, $300K

4 COMPLEMENTARY TECHNGLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED T0
ACCOMPLISH NEED
_Goals for this effort will be achieved by developing lightweight
materials for nickel-cadmium battery components such as cell cases,

ggﬁi?é@b?S;HETéEf;daegf5dd sealants which will increase efficiency

MATHEMATICAL MODEL
& PEATINENT FUNCTION OR CHARACTERISTIC OEMONSTRATED

I BASIC PHENOMENA OBSERVED AND REPORTED
7 THEQRY FORMULATED TO DESCRIBE PHENOMENA
3 THEQRY TESTED BY PHYSICAL EXPERIMENT OR

‘and lifetime.

LEVEL
OF STATE
OF ART

i

1

i




é A

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _@) _
A
TITLE Materials for Advanced Energy Storage No. 10 M-1 06

THEME /W.G./ TASK

DATE_4 /28, 76
——— &)
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Candidate materials for cell cases, separators, electredes, and sealants

will be selected and evaluated for performance in Tightweight batteries
for advanced missions, including probes.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM }176{77]7879]80] 81]82|83|84}85]86|87|88]83]90] 91|92] 93] s4]ss

TASKITEM
Select materials| -

Test o
Analyze Data

MANPOWER (M-Y)
INHOUSE {21211
CONTRACT 131212

FUNDING {108 §)
INHOUSE
\__CONTRACT
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SPAGE TECH . JLOGY MEED FORM 0. 1 W
PACF‘IO!___Z!.._ ...... -

e A PPN ey e m, LAGAARMA R S L I e St QO

1 Tm E Radiation Resistant Solar Cells . NO. 10 M-1 07

IHtMC /w. G./ TAS! K

e DATE AV

o ST e A e i T P

b s e s 1 A P e o s e <ot e e e 9 s

2.03 \,TI‘./ &
—_ Develnp‘hJ,gi#efﬁmeacy,_hghtwmght, long-life Gallium. Arsemide Solar
Ce]ls

e e i = A s 1O i BSOS NPT e e ———— A R R AR SRS RS | v o ———— 7 A

3. HESD ANALYSES
&) LEVEL Now [&), wiLL i LEVEL (5] UNDER EXISTING PLANS
b) REQUIRED ADVANCEMENT - SHOULD BE TECIINOLOGY READY
AT LEVEL [7] FORO2E :.\ruwm-svs1r;r.-; sk oy [nareo1987 )
¢) RISK IN ACHIEVING ADVANCEMENT:
wich [ mEDIUM [ wow [
S ) CRITICALITY 70 THE ACCOMPLISHIMENTS: asLiNG ] oR
ENHANGING:  nien X MEDIUN 1 row U
o) TASKS NEEDED:  STUDY [} ANALYSIS | J neszarch (X
GrbiEsT (X AR CRAFTTEST [ ] SPACE FLIGHT TiST R
OTHER (Snzcify) r.\ B (Chuck one o mnt ‘)

f) Rer b \"'(N\'mnm~ _ __NoA FY‘78 $500K o

oo praantog e e e v o el AR 8 3 850 T8 e S SR T

4, GO ;." ff ..*m/?‘."a TR .-u DGV ADVATE ,f:m-?‘\'“ NEQUE
Uss O TING TECHHO 1oy Development of energy storage systems and

automated modu]e fabn cat1on methods

P Lt d e RE S
TEoTEd (s

KIS
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e
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R I h e o D i
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6. PO ] CICEMENT REQUIRED D

ACCON .’l LH r)

Advancementsm solar _enargy- conversion and storage systems are required _
to sat1sfy future_ needs for. large _amounts of on—board power, 1ncreased o
., array lifetime, _reliap, ity and Tow cost. Deve1opment of Gallium Arsemde.
Solar CeHs offer potent1a1 to sat1sfy these needs,r )
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SPACE TECHNOLOGY NEED

FORM NO. |
PAGE 20F _2¢

TITLE Radiation-Resistant Solar Cells no._ 10 M-1 07

THEME /W.G./ TASK

DATE_4 /28/176
e —
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Gallium arsenide solar cells will be exposed at radiation levels
encountered on advanced missions and evaluated for effects on solar

conversion efficiency, filters and other cell modifications will be
developed and evaluated.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM 76 (77]78}79180] 81

TASK ITEM

Rad. Expos. H,

Test

82|83|8485]|86])87]88]83|90]91192f93{94]95

MANPOWER (M-Y)
INHOUSE 1121211711
CONTRACT

FUNDING (106 §)
INHOUSE SN KIRIA
\_ CONTRACT




rSPACE TECHNOLOGY NEED FORM NG. | W
PAGEI1OF__2

1. TITLE _NUCLEAR SHIELDING MATERIALS FOR SPACE = NO..__10 _/ M-1/ 08
EXPLORATION FACILITY THEME / W.G./ TASK

DATE_4_ /29,76

2. OBJECTIVE

Develop and evaluate 1ightweight nuclear shielding materials for NEP.

3. NEED ANALYSIS

a) LEVEL Now [T], wiLL BE LEVEL [T] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH ] ™Mebium [ tow [X]

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING ] OR
ENHANCING: HIGHK]  wmecium [ Low [J

e) TASKS NEEDED: STUDY [X]  ANALYSIS RESEARCH [X)
GRDTEST [X] AIRCRAFTTEST [[]  SPACE FLIGHT TEST (X]
OTHER (Specify) [_] {Check one or more)

f) R&T BASE CANDIDATE _FY 78 - $400K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

NEP development

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED iN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
o Lightweight, Tightweight high-temperature materials for nuclear

shielding on NEP space exploration facility.

MATHEMATICAL MODEL
4. PTATINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

|

|
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r
SPACE TECHNOLOGY NEED FORM NO. | }

PAGE 20F _2 _
TITLE  NUCLEAR SHIELDING MATERIALS FOR SPACE NO. 10 / M-1/ 08
EXPLORATION FACILITY THEME / W.G. / TASK

— DATE 4 /29,76
F o ———

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Selection of lightweight, high temperature materials will be made

based on a literature search. As required, new materials and designs
will be developed. These will be evaluated for shielding capability

at radiation levels predicted for nuclear electric propulsion sources.

Lithium mydride will be used as a baseline material.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9, TECHNOLOGY SCHREDULES
FY
SCHEDULE ITEM |76{77|78|79|80} 81]82]83}84|85]|86{87]88]83|90f91}92]93 94195

TASK ITEM

Select Materialg

Ground Test #H

Develop Material
Flight Test

v

MANPOWER (M-Y)

INHOUSE 2lalalalalals
CONTRACT
FUNDING (106 §)
iINHOUSE 1 416].6.6L6}15}5
\. CONTRACT 17171715
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE10F S — i

1. TITLE MATERJALS FOR PLANETARY PROBE [HERMAL. ._QlQ.__—M.-J__.QL_
THEME /W.G./ TASK

PROTECTION

paTe 4 __128:76

2. OBJECTIVE
W]LMEM

mmm_mmuaxmﬁiﬂ—ﬂlM”_
R

e

3. NEED ANALYSIS
») LEVEL NOW [a] . wiLL BE LEVEL (] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL E:] FOR OPERATIONAL SYSTEM USE BY ‘DATE: 1982 I

<) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  MEDIUM g row(

) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING ] OR
ENHANCING: HIGH [X]  MEDIUM 0O ww(

¢) TASKS NEEDED:  STUDY [} ANALYSIS (] RESEARCH O
oo TeST (X]  AIR CRAFTTEST [)  SPACE FLIGHT TEST d

OTHE? (Specify) D {Check one of more)

f) R&T BASE CANDIDATE FY 78, $400K

DEL TESTED IN AIRCRAFT ENVIRONMENT

6. MO
7. MODEL TESTED IN SPACE ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENT IN THE LABORATORY

e

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY .

/———____’,_____——-——«

e

-

€0 TO DESCRIBE PHENOMENA
PHYSICAL EXPERIMENT OR

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

Develop reﬂective[non-reﬂeg;ivg head shield materials to minimize

MATHEMATICAL MODEL
CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA 0BSERVED AND REPORTED
4. PERTINENT FUNCTION OR

2. THEORY FORMULAT
3. THEQRY TESTED BY

e

LEVEL
OF STATE
OF ART

|
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SPACE TECHNOLOGY NEED FORMNO. |

PAGE20F_3

TITLE Materials for Planetary Probe Thermal Protection yo. 10 M-1 09
THEME /W.G./ TASK

DATE_4 /28/ 176
e

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Continue to evaluate new DOD/ICBM materials

. Develop new reflective materials

2
3. Develop new carbon materials as necessary
4. Determine effect of ablation on boundary layer transition using 110 MW

facility
5. Confirm material performance in 165 MW facility

7. ALTERNATIVE APPROACHES/OPTIONS For mission requirements beyond limits
of 165 Megawatt facility, utilize Laser facilities.

8. (ﬁl‘}&JRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
506-16-41

DOD - Ballistic Missile Heat Shield Developments

9, TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |78 77]78]|79|80| 81| 82| 83]|84]85]|86]|87|88]89)30] 91}92] 93§ 94|95

TASK ITEM
Evaluate Materiall
Reflective Matls
Carbon Matls
Transition

Matl Confirm
Shuttle Payload

MANPOWER (M-Y)
INHOUSE 9 111]12{14}14] 14114

CONTRACT 51s8]6f7 7] 7f7

FUNDING (106 §)
NOING & .71.8].9].9] .9}.9

e

\__CONTRACT .21.21.35.31.31.3].

L




rspAce TECHNOLOGY NEED FORM NO. 1
PAGE3 OF

1. TITLE Materials for Planetary Probe Heat Shields yg. 10 M-1 09
THEME / W.G./ TASK

4 76

DATE /E? /

t & ) CONTIMUATION (if Needed)
Block No.

6. Perform flight test using Shuttle launched payload with velocity
package to achieve radiative/convective heating rates to confirm
material performance/heat shield design




- )
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 1 OF
1. TITLE Materials for Abort, Entry/impact of NO. 10 M-1_10

S ith Radi THEME /W.G./ TASK

DATE___4/29/16

2. OBJECTIVE
nuclear waste pa ant

3. NEED ANALYSIS
2) LEVEL Now (2], wiLL BE LEVEL [ UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL B FOR OPERATIONAL SYSTEM USE BY [DATE:

c) RISK IN ACHIEVING ADVANCEMENT:

WGH [f]  meowwm [J  ow (]

4) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING x] or
EnHANCING:  HIGH[]  meoium (O wow [

¢) TASKS NEEDED:  sTUDY (] anALYsis [f] RESEARCH [i]
. GRDTEST (X} AIRCRAFTTEST ]  SPACE FLIGHT TEST O

OTHER {Specify) [j (Check one or more)
f) R&T BASE CANDIDATE FY 78, § 50K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE C7 THIS TECHNOLOGY

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

&. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
rotect each

tiQiQAsIiMﬁ_nackage_accnrdin9_Ln_the_abnrt_traiectony_ior_each_______,____

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3. THEGRY TESTED BY PHYSICAL EXPERIMENT OR

mission _and_different from those of s.—The
w matenials_uiJJ_luL1maluated_i1Lihe,Ames.arc,Jet_and.lase:.
2%k
La< facilities as-required.
Lwes S _




r'
SPACE TECHNOLOGY NEED FORM NO. | w
: PAGE20F _2

e ———

TITLE Materials for Abort. Entry/Impact of Systems No._ 10 M-1 10
With Radioactive Materials THEME /W.G./ TASK

DATE 4 ,28/ 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Continue to evaluate new DOD/ICBM materials

Develop new carbon materials as necessary
Develop new reflective materials for Earth environment

Evaluate impact resistance of materials

Evaluate ablation performance in ARC jets
Pﬁrf%{m TTIght verification test of nucTear waste disposal package using
Shuttle

[ TS I 7S o It
ele te Ve o |

7. ALTERNATIVE APPROACHES/OPTIONS For mission requirements beyond limits
of ARC jets, utilize Ames Laser Facilities to determine material performanc%

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
RTOP 506-16-41

DOD - Ballistic Missile Heat Shield Developments

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76]77]|78|79|80] 81| 82|83]84]85|86]87]88 89]90] 91192} 93]94}95

TASK ITEM
Evaluation

Carbon Materials
Reflective Matl's
Impact Evaluation
Ablation Perf.
Flight Test

MANPOWER (M-Y)

INHOUSE 111]2 3]3{3]z|1

CONTRACT olof2]3]5]20f10] 4] 2
FUNDING (108 §)

INHOUSE a1.11.21.2].20.2 1.2 1.2).2

(=]
bl
o
w
—

\. CONTRACT 0jol.1].2].5k.




rSPACE TECHNOLOGY NEED FORM NO. I

! PAGE 1 OF
1. TITLE Long Life Cryogenic Systems NO. 10/M-1 7/ N
for Science THEME /WG / TASK

DATE_4_/29,76

LEVANT

2 ?OBJ;&Ie"I\(’);E: advanced cryogenic systems for sensors or optics in the range
109K - 1009 (X and gamma rays, alpha and beta particles, microwaves)

ONMENT

MOOEL TESTED IN SPACE ENVIRONMENT

3. NEED ANALYSIS
al LEVEL Now [3], wiLw B LeveL (7] unper EXISTING PLANS.
b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY (oave: 1985 7]
¢} RISK IN ACHIEVING ADVANCEMENT:
HIGH[]  meowm [ Low []
d)CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING:  HIGH[]  meowum []  Low O
e) TASKS NEEDED: STUDY [[]  ANALYSIS (J ResearcH [
GRDTEST []  AIR CRAFT TEST (]  SPACE FLIGHT TEST xJ

UNVIRONMENT IN THE LABORATORY

i COMPONENT OH BREADBOARD TESTED IN RE
7.

& MODEL TESTED IN AJRCRAFY ENVIR

= OTHER (Specify) [] (Check one or more)
«
Z f} R&T BASE CANDIDATE FY 78, %300k
P =)
= ; z § 4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
SEE 2 USE OF THIS TECHNOLOGY
= E 2 = | DOD activities in rotary and V - M cryo engines,
252.5 [ s5.sPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
<3388 ACCOMPLISH NEED
; £:z7% 0 Cryogenic fluid management
g £ .:; é 0 Large cooling capacity
22552 o Long life, durable containment
czz«F e
FooEe 0 Cryogenic fluid transport
N 0 Refrigerators, cryostats, radiators
- } - o
Yo < . -
568 — S -
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( )
SPACE TECHNOLOGY NEED FORM NO. |

- PAGE 20F _2 _
TITLE . for Soi NO.__10/ M-1/ 11
THEME / W.G. / TASK

DATE 4 ;29,76
6. RECOMMENDED APPROACH/PRCGRAM PLAN TO ACCOMPLISH NEED

——=_Current developments on refrigerators, power sources,

eryostats, and cryo heat pipes for radiators should be

evaluated for long 1ife
-—o Selectlon of most promisi ng system{s)

— Develap for lang 1ife peadiness by FY 80

7. ALTERNATIVE APPROACHES/OPTIONS _ Walt and see by end FY-78, passqve

—Zradiators at  1009K, or large dewars

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
ADL, Hughes, Phillips & GE - GSFC & DOD

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM 76 |77]78(79|80181]|82]83)84]85]86]87]88]83 90| 91192]93]94195
TASK ITEM
Evaluation BA
Selection | 4 ) .
Readlness 43

MANPOWER (M-Y)

INHOUSE -3 i G
CONTRACT

FUNDING (106 §) ]
INHOUSE -11.32

\__CONTRACT 210




SPACE TECHNOLOGY NEED FORM NO. | W
PAGE 1 OF

1. TITLE Sun Oriented Radiators no. 10/M-1/12
THEME / W.G./ TASK

DATE 4 /gg K 76 (Rev.])

z'qﬁgﬁﬁgsffggjators which can reject heat when oriented toward sun
and other sources

3. NEED ANALYSIS

a) LEVEL Now (3], wiLL 8€ LEVEL [ UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [T] FOR OPERATIONAL SYSTEM USE BY [pATE: 1988 |

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH (] mepium [X]  Low [

) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: HIGH[]  meoium (] row [

e) TASKSNEEDED: STUDY [} ANALYSiS [X]  ReseARcH [
GRD TEST AIR CRAFT TEST [[]  SPACE FLIGHT TEST [X]

{NVIRONMENT IN THE LABORATORY
h MODEL TESTED IN AIRCRAFT ENVIRONMCNT

‘o CHMPUNENT DR BREAGBUOARD TESTED IN RELEVANT
7 MOOEL TESTED IN SPACE ENVIRONMENT

2 OTHER (Specify) [ (Check one or more}
<
5 f) R&T BASE CANDIDATE _ FY 78 NOA $75K
= ; z 2 4 COMPLEMENTARY TECHNCLOGY ADVANCEMENTS REQUIRED FOR
=2z 2 USE OF THIS TECHNOLOGY Materials.
=3 2
ER < e PO, —_ e
325 3
*xS3 =
Zz z e 5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
s<33: ACCOMPLISH NEED
53 Z H Various radiator configurations need to be analyzed utilizing such
: g z features as frontal shields, lateral heat rejection, and reduced heat
£ 52 ' bt ' S e S e
i iz input from planets. _Promising desiyns should be tested and then flown.
= 3

U1t1mate1y, a system‘could be designed as a Mercury lander which could

~ -

surv1ve both the hwgh so1ar and hot Mercury suvface -- 800°F

LEVEL
OF STATE
OF ARY




7 ™
SPACE TECHNOLOGY NEED FORM NO. 1
PAGE 20F &
L

T”LESun Oriented Raldiatars NO._10/ M-1/ 12
THEME / W.G. / TASK
— DATEH4  R7 / 76
. = Y

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
¢ Study rad_i_ai;_or/shield configurations

___® Fabricate several promising types
¢ Test, make improvements and retest
®

Design for specific missions (Mercury orbiter, lander,

sample return)

® Readiness by FY 82 for orbiter & lander

7. ALTERNATIVE APPROACHES/OPTIONS High temperature systems,

short Jifetime +—or-dicde heat-pipes—b-large- deployabie- —

—.radlator develcpment
8. CURRENT/PLANNED Ri.LATED ACTIVITIES (RTOP, OTHER)
—— Passive radlators, heat pipes e

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM }76]77]78]79180] 81] 82| 83] 84|85 |86 87]8s]as]s0] 91]92] 93] 54 o5
TASK ITEM
Study | O Y O b N O I O O O
Fab. .k Test 1111 ] EEEEE
Deslegn orb.Rad. L | | & O O
Test Orb.Kad. | PN L] N -
Design Ldr.Rad A 11
Test Ldr.Rad. | | } [ P 0 AL | | ] 1 1]
MANPOWER (M-Y) 4
INHOUSE ___ Ljapapay s
CONTRACT Jslo
FUNDING (106 §)
INHOUSE al o l.2la]. o qrap §o8)
\_CONTRACT 2lile




rSI’AC:E TECHNOLOGY NEED FORM NO. i

. PAGE 1 OF Z_.-_

LTITLE _INSULATIONS FOR SCLAR EXPLORATION NO. 10 /M-1/713
VEHICLES THEME /W.G./ TASK

DATE_4 /29;76

2. OBJECTIVE :
e Dev high performance lightwej i i for use in planetary

atmospheres for long life times

e Develop high temperature, lightweight insulations for NEP

3. NEED ANALYSIS

a) LEVEL Now [2], wiLL BE LeVEL [3] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY (DaTe: 1988
¢) RISK IN ACHIEVING ADVANCEMENT:

HIGH [} MEDIUM tow []
diCRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [J or

ENHANCING:  HIGH meoium ] Low []
e TASKS NEEDED: STUDY [[] ANALYSIS RESEARCH ]

GRDTEST [X] AIRCRAFT TEST [0 sPACE FLIGHT TEST [§]

OTHER (Specify) D {Check one or more)

ENVIRORMENT IN THE LABOR ATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

f) R&T BASE CANDIDATE FY 78, $200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

Structural isolation, materials

SCRIBE PHENOMENA
L EXPERIMENT OR

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
¢ Various materials such as fine fibers, powders, and foams would be

designed and tested for low conduction and convection heat transfer.

Other important factors to be considered are: compatibility in vacuum,

1. BASIC PHENOMENA Q08SERVED AND REPORTED
2. THEORY FORMULATED TO OE
4. PERTINENT FUNCTION OR CHARACTERISTIC OEMONSTRATED

3. THEORY TESTED BY PHYSICA
MATHEMATICAL MODE L

'long Tifetime, handling,moistu_r; and othgr_- contaminants, and applicability

over wide ranges of temperature and pressure,

W
w e
z;‘ ; E . Cutmnimmmmsuluions_ fm;ﬂuclear_remutueux‘_ﬂeu
uEs Tighter weight materials such as the u_sg_;qf,"g_erqmjcs,cqnfigg[gg to take

advantage of Tow conductivity as well as_geometric fea.ures,




T )
(SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF
TITLE  INSULATIONS FOR SOLAR EXPLORATION VEHICLES NO.__ 10/ M-1 /13

THEME /W.G. / TASK

DATE_ 4 /29 /76
. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Study heat transfer mechanisms through various materials

6

0

o Test various materials in different atmospheres
o

0

]

Design these for different missions (mars sample return, ete, )
Test and develop various porous materials at high temperatures
Lesign these for NEP application

7. ALTERNATIVE APPROACHES/OPTIONS

Heavier Dewars, Leavier refractory metals

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM }76|77|78]79]80] 81]82] 83 84185{86]87]88]83]90] 9192 93] 94[s5

TASK ITEM
Study Y

Test Atm. Ins. —\
Design -
Test Hi. Ti. Ins.
Design for NEP x/\\

T

MANPOWER (M-Y)
INHOUSE ___ it iyafidagatelzlol?
CONTRACT syspopophofiohofio

5
PO 1078) .0d. 0. 0d. . 0.

\__CONTRACT .24,

QMo
ot
o

v o
Y
=
=
=
-




rSPACE TECHNOLOGY NEED FORM NO. |
PAGE 1 0F

1. TITLE Sample Return Container Thermal Control NO. _10/M-1/14
THEME / W.G. / TASK

4,21 .16

DATE

2. OBJECTIVE )
evelop thermal control for biological and physical samples containers

3. NEED ANALYSIS
a) LEVEL NOW [8], wiLL BE LEVEL [5] UNDER EXISTING PLANS.
b} REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [patt, 1988 ]
¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH ]  MEeDIUM Low ]
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING K] OR
ENHANCING:  HIGH[]  mepium (] Low []
&) TASKS NEEDED:  STUDY [[]  ANALYSIS [} RESEARCH X
- . GRDTEST[X]  AIRCRAFTTEST []  SPACE FLIGHT TEST O
OTHER (Specify) D {Check one or more}

(NVIRUNMENT IN THE LABORATORY
f MOUEL TESTED IN AIRCRAFT ENVIRONMENT

“t COMPUNENT OB BREAGBUARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

f) R&T BASE CANDIDATE NOA, $150K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY __Biological Science

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

The return of physical samples cannot be subjected to temperatures higher
than their ambient. Biological samples also cannot be reduced in temperatuge,

and may require pressure control. Provision should be made for back-

¢ THEUHY TESTEN BY PHYSICAL EXPERIMENT OR

MATHEMATICAL MODEL
4 PERTINENT FUNCTION QAR CHARACTERISTIC GEMONSTRATED

¢ THLORY LURMULATEU 1O DESCRIBE PHENOMENA

T BASIC PHI NOMENA GBST RVED AND REPORTED

contamination protection.

LEVEL
OF STATE
OF ART

]

I

i

i

|




g )

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F @ _
TITLE o no. 20 /w1 /14

"THEME / W.G. / TASK

DATE 4 /zg/ 18

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

Thermal Caontrol

® Determine requirements for various missions/type samples

® Design container thermal/environmental control systems for variouns
applications _

o Test containers with representative samples and in similated environ—
ments

7. ALTERNATIVE APPROACHES/OPTIONS Sealed Dewars, Passiv .
Larger variation in envirommental control

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
NONE

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM |76 77]178[79180|81]|82]83]84]|85]86]87|88]83]90]91]|92]93]94]195
TASK ITEM
Detem. Reqts.,
Design -4
Test

MANPOWER (M-Y)

:
§
3
i

INHOUSE 31313]3lsls

CONTRACT 15[15
FUNDING (106 §)

INHOUSE L1501, 19 15} 25} 25

CONTRACT 75l 75




(o A
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 1 0OF

1. TITLE Thermal Control Materials/Devices NO. 10 M-1 15
THEME /W.G./ TASK

DATE_ /2976 ___

2 ?oBJ &E \(l)% materials and system technologies for thermal control of

high efficiency, long 1ife spacecraft.

TESTED IN RELEVANT

TORY
ENVIRONMENT

7. MODEL TESTED IN SPACE ENVIRONMENT

A

3. NEED ANALYSIS
a) LEVEL Now [4], wiLL BE LEVEL [E] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY REAI
AT LEVEL FOR OPERATIONAL SYSTEM USE BY -

¢) RISK IN ACHIEVING ADVANCEMENT:
woH ] mepium [ LOW

4) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [ ] OR
ENHANCING: HIGH[] ~ MEDIUM tow (]

o) TASKS NEEDED:  STUDY [[]  ANALYSIS [] Research k'
GRD TEST []  AIR CRAFT TEST []  SPACE FLIGHT TEST O

OTHER (Specify) [:] (Check one or more)
f) R&T BASE CANDIDATE FY 78, $300K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY e.

% COMPONENY OR BREADBOARD
{NVIRONMENT IN THE LABOR
5 MODEL TESTEDIN AIRCRAFT

TEAISTIC DEMONSTRATED

PEAIMENY OR

EPORTED
CRIBE PHENOMENA

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED T0

ACCOMPLISH NEED
o Heat Pipe Materials and Technology - High Conductance and

B High Flux Density
o High Efficiency Insulation Systems -

MATHEMATICAL MODEL
& PERTINENT FUNCTION OR CHARAC

) AASIC PHENOMENA 0BSERVID AND R
7 THLORY YORMULATED 70 DESCR
4 THEONRY TESTLU BY PHYSICAL £x

LEVEL
OF STATE
OF ART




—
SPACE TECHNOLOGY NEED FORM NO. |

PAGE20F _2¢
r'rme

_Themmal Control Materials/evices  NO..10 / M-l /13
: THEME / W.G. / TASK

DATE 4 /29 /76
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
e _Develop new materials compatible with heat pipe fluids which enable
___ packaging of large radiators

sion of existing insulations, dewars

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Related work at GSFC and JFC

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM 7617717817980 81]82]83]84|85]86]87|88)89]90]91]92] 93}94}95
TASK ITEM
New materials —3
New wicks "4
New insulations —*
Testing :
MANPOWER (M- 5
INHOUSE 11212
CONTRACT 3]616
FUNDING (108 §) !
INHOUSE X g,ll.l
\. CONTRACT ,25.3 .3
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£ )
SPACE TECHNOLOGY NEED . FORM NQ. |
PAGE 1 OF

1. TITLE  Operational Contamination No. 10/ M-1/16 {
THEME / W.G. / TASK %

4, 21,76

—d

DATE

2. OBJECTIVE . .

3. NEED ANALYSIS

a) LEVEL Now [], wiLL 8€ LEVEL [5] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [pate: 19

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  meotum K] Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ or
envancing:  wieH[]  meowm X ow [J

e) TASKS NEEDED: STUDY (] ANALYSIS RESEARCH []
GRDTEST [] AIRCRAFTTEST [[]  SPACE FLIGHT TEST X

{NVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFY ENVIRONMENT

4. CIMPONENT QR BREADBOARD TESTED IN ARELEVANT
7. MODEL YESTED iN SPACE ENVIRONMENT

: OTHER (Specify) D (Check one or more)
; f) R&T BASE CANDIDATE NOA, ‘78 $200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR

; USE OF THIS TECHNOLOGY None. .

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
o Outgassing, A/C gases deposited on optics, mirrors, radiators

Dust on rovers

0
° Biological contamination of samples, back contam. of Earth

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC OEMONSTAATED

1 BASIC P NOMEMA BUSTAVED AND REPORTED
7 THLORY | ORMULATED TO QESCRIBE PHENOMENA
4 THEUHY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

i
|




)

f . .
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF

F

TITLE
—Operational Contamination NO._J0 /M1 /16 |
THEME /W.G. / TASK

DATE 4 /28/ 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

materials migrating to opt.us, mirrors and radmtors

° Desiggwtemtom_x_umzedustmo_blenmm

Detemmine methods to reduce sample contamination

tian

7. ALTERNATIVE APPROACHES/OPTIONS
Higher level contamination

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
MSFC activities

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM 176}77]78{79]80] 81}82] 83|84 |85|s6]87]|88]89f90]91]|s2] 93] 94[s5

TASK ITEM
~Review contam.
Des. Systs,
_Deter. methods —®

Book contam,

MANPOWER (M-Y)

INHOUSE 2]2]2

CONTRACT 248
FUNDING (106 §)

INHOUSE 14111

\___CONTRACT .14214




EPACE TECHNOLOGY NEED FORM NO. 1
! PAGE 1 OF

| S
1.TITLE __Long-Term Space Environmental NO._10/ M-1/ 17
Control THEME / W.G./ TASK

DATE 4 /. 29_16

2. OBJECTIVE
Deuelnp_tanhniques_and_prnnednnes_£nn_high.qnali:y,.lnng=liih;
environmental control

3. NEED ANALYSIS
a) LEVEL Now (5], wiLL BE LEVEL E] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7) FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH ] Mebium ]  tow [

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[]  MEDIUM vow [

e) TASKS NEEDED: STUDY ]  ANALYsis [X]  ReseArcH [X]
GRDTEST [x] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [

OTHER (Specify) D {Check one or more)
f) R&T BASE CANDIDATE FY 78, $100K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY None

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTEOD IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED '

¢o__Thermal control and cryogenlcs

o__Contamination - particulate and biqlogical
® Nuclear radiation- natural and induced

@& Electrostatic/EMI
9. Acoustics
o_ Micrometeoroids

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

OF STATE
OF ART

g

- e o e




(" A
SPACE TECHNOLOGY NEED FOR! NO. | :

PAGE 2 OF
r H
TITLE NO._10 /M1 /17

THEME / W.G. / TASK

DATE 4 /28/76
| 6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
| ® See 5, page 1

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM  176]77{78]79]80] 81} 82] 83] 84]85 V8687 a8 es] 0l a1 92} 93{94]95
TASK ITEM
Evaluation

MANPOWER (M.Y)
INHOUSE 212 12 1212 12
CONTRACT

FUNDING (106 §)
INHOUSE J1.1161).11.1 1.1
\__CONTRACT




[ epAcE TEGHNOLOGY NEED FORM NO. 1
PAGE10F_Be ]

1. TITLE Rover Thermal Control NO.___10 / M-1 / 18

THEME / W.G. / TASK

- DATE_4 /.27/ 16

2. OBJECTIVE

thermal control capability for applicationto— .

—planets

3. NEED ANALYSIS ,
a) LEVEL NOw [2], wiLL BE LEVEL (4] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:

HIGH ] meoium [ wow [

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: HIGH[] meoium [J  wow [J

e) TASKSNEEDED: STUDY [J ANALYsis [{]  ReSEARCH ]
GRDTEST [X] AIRCRAFTTEST [J  SPACE FLIGHT TEST [X]

OTHER (Specify) [] {Check cne or more)
f) R&T BASE CANDIDATE NOA, F.Y. 1978 $50K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Structures, materials, power

ENVIRONMENT IN THE LABORATORY

6. MODEL TESTED IM AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADSOARD TESTED N RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

i
i

g 5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

[ ACCOMPLISH NEED

3 ® Radiator (and solar panel) dyst removal

g ® High temperature application -- inner planets

5 —°_Low temperature application -- outer planets/satellites

4. PERTINENT FURCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENRA OSSERVED AND REPORTED
2. THEORY FORMULATED YO DESCRIBE PHENOMENA

3. THEORY TESTED 8Y PHYSICAL EXPERIMENT OR

® High pressure -- Venus

LEVEL
OF STATE
OF ART




7~

A ;
SPACE TECHNOLOGY NEED FORM NO. | f
PAGE 2OF :
|
TITLE s Themal coptrol NO._10 / M1 / 18

THEME / W.G. / TASK

DATE 4 /28/ 15
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

—® Seel, page ]

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
NONE

9. TECHNOLOGY SCHEDULES
FY

i SCHEDULE ITEM 76(77]78]79180] 81| 82|83]84]85]86187188]89}90191]92]93]94]95
TASK ITEM
Dust remonal

der planets

Venus

Outer planets

; MANPOWER (M-Y)
INHOUSE 1ijah 24211 ]2]2
CONTRACT 4 I8

FUNDING (1
|~H085‘E°fs) L03.09.09.04 1 L1}ododafafalafrfrfa

p—

srron -t

T
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-
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£-N
e
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE 1 OF

NO.__10/ M-1/ 19
THEME /w.G. / TASK

; DATE L _/ 27 75

2, OBJECTIVE ;
dance and/or less cost with-wmw_

Shuttle on payloads

3. NEED ANALYSIS
a) LEVEL Now (5], wiLL B LeveL (5] unDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL (7] FOR OPERATIONAL SYSTEM USE BY

©) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  meDium Low ]

dICRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING (] or
ENHANCING:  HIGH[]  mEeDIUM A ww]

¢/ TASKS NEEDED:  STUDY []  ANALYSIS xX] Researcw O
GRD TEST [}  AIR CRAFT TesT (0  sPace FLIGHT TEST x]

OTHER (Specify) D {Check one or more)

fi R&T BASE CANDIDATE NOA, FY 78, $50k

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

1. TITLE Reusable Insulations

RO TESTED IN AELEVANT
AFT ENVIRONMENT

1. MOOEL TESTED 1w SPACE ENVIRONMENT

LABORATORY

5. COMPONENT OR BREADSOA
ENVIRONMENT 10 THE
6. MODEL TESTED 1w AINCA

EPOATED
T0 OESCRISE PHENOMENA

YSt

CAL EXPERMENT QR

OSSEAVED AND A

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED :
® Improvement of purged multilayer systems

%W
€ _Attachment and penetration heat logges

® _Cryo and high~temperature applications

‘—-B-E—trans\na.nenh_jwmion&_
’Mmm%tm;esti%wm iy
‘—-Compauhm_w_tn_hath zera and onek.afamosphere.-_-_____*

@_Moisture and other contalnments

MATHEMATICAL M0DEL
4. PERTINENT FUNCTION OR CHARACTERISTIC OEMONSTRATED

2. THEORY FORMULATED
1. THEQRY TESTED BY Py

1. SASIC PHENOMERA

LEVEL
OF STATE
OF ART

—_—— - e —————————




SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF
F— M R
TITLE

REUSABLE INSULATIONS NO.__10/M-1/19

THEME / W.G./ TASK

DATE 4 / 28/ 76$Rev.l)
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
See 5, Page |

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM 176 77]78]|79]80] 81]82] 8318485 as]s? 88189)90] 91]92] 93] 94]95
TASK ITEM

MANPOWER (M.Y)

INHOUSE __ 1]2]2 i
CONTRACT a8

FUNDING (108 §)
INHOUSE o]

\___CONTRACT .2 1.4




5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENTY IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEGRY TESTED BY PHYSICAL EXPERIMENT 08

OF ART

LEVEL
OF STATE

7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

GACE TECHNOLOGY NEED FORM NO. |
PAGE 1 OF

1.TITLE gontrollable/Mul tiwatt Radiosctive NO.__10/ M-1/ 20
Heater Units (RHUS) THEME / W.G./ TASK

pate_4 ;27 _T16

2. OBJECTIVE
— Bvaluate-approaches—to modulate RHUS—and-assess-the—mulbi-
—watt RHU-requlremsnts—forLfutune—missions

3. NEED ANALYSIS
a) LEVEL Now [3], wiLL BE LEVEL [3] UNDER EXISTING PLANS.

b) REQUIREC ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [pate: 1985 |

c) RISK IN ACHIEVING ADVANCEMENT:
HiIGH []  ™meowum ] row [§

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [_] OR
ENHANCING: HIGH[] meotum (B tow (J

e) TASKS NEEDED: STUDY ] ANALYSIS RESEARCH (]
GRD TEST AIRCRAFTTEST []  SPACE FLIGHT TEST []

OTHER {Specify) [_] {Check one or more)

f) R&T BASE CANDIDATE NOA, FY 78, $u40k

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _ yochanisms, materials

5. SPECIFY TECHNOLOGY ADVANCEMENT RCQUIRED TO
ACCOMPLISH NEED
@ Thermostatic actuator ~ bimetallic or phase-change element

& Quality multiwatt RHU




o 3 Tkt Y

~ )
SPACE TECHNOLOGY NEED FORM NO. {
= PAGE 2 OF
R
TITLE . NO.

A0/ =1/ 20
THEME / W.G./ TASK

DATE 4 /28 /76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Design controllers

Test

__W_MMM
___Estimate benefit/cost of multiwatt RHIS -

7. ALTERNATIVE APPROACHES/OPTIONS

Elect. Heaters, 1 watt PHUS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM 7617712879180 81)82]83]84]85]86 87| 88} 89]|90] 91} 92] 93{ 94]95
TASK ITEM
Des. Control.
Test Control
MW Reqts.
B/C est.

MANPOWER (M-Y)

INHOUSE ,8411]2
CONTRACT

FUNDING (108 §)
INHOUSE 04.04.1

\__CONTRACT

e e s ) \ -

RS

et wa R R

P

. AR
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SPACE TECHNOLOGY NEED FORMNO. 1
' PAGE 1 OF

1. TITLE Solar Probe Thermal Shield NO. 10/ M-1/ 21
THEME / W.G./ TASK

DATE_4 /2716

Y
ONMENT

2. OBJECTIVE -
Develop a shield system capability for protecting a

spacecraft from 2500 suns (0.02 AU)

s ot 1 Bt mn
ENVIRONMENT IN THE LABORATOR
7. MODEL TESTED IX SPACE ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
6. MODEL TESTED IN AIRCRAFT ENVIR

RATED

3. NEED ANALYSIS
a) LEVEL NOW (3], WiLL BE LEVEL (5] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL U FOR OPERATIONAL SYSTEM USE BY ‘DATE: 1§85 I

¢) RISK IN ACHIEVING ADVANCEMENT:
HigH [y}  meowwm ] Low O

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING &3 or
EnvancinG:  HieH (] meowm (O wow [

¢) TASKS NEEDED: STUDY (]  ANALYSIS RESEARCH ]
GRDTEST [X] AIRCRAFTTEST [[]  SPACE FLIGHT TEST &)

OTHER (Specify) D {Check one or more)

f) R&T BASE CANDIDATE NOA FY 78 $200k

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Structures, materials. communications,

high solar test facility

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONST

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THFORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
e Shield materials - refractory metals, ceramics

@ Subshields = graphite, Moly

A _Special instrument protection




r

SPACE TECHNOLOGY NEED. " FORM NO. 1
' PAGE 2 OF
TITLE ) NO._10 7

L/ M-1 /2]
THEME / W.G. / TASK

DATE& /§§/ 15

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Investigate Materials

Test Shield System
Design Special Instr. Protection

7. ALTERNATIVE APPROACHES/OPTIONS

3. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM 176177]78{79]80]81]82|83]}8485]86]87|88]89]90] 91]92] 93] ea]s5
TASK ITEM
Invest, Mts,
Test 3

_Special Insts.

MANPOWER (M-Y)

INHOUSE 212 1ala s
CONTRACT > 14 l16]o0
FUNDING (106 )
INHOUSE .11.1].2].2].4

\__CONTRACT L1218, 0020




- )
SPACE TECHNOLOGY NEED FORM NO. |
: PAGE10F 2 —

1. TITLE __ Min %K Cryo 0. _T.lHQZEMMIEZZIZWG R

RS

2. OBJECTIVE

-

provide Detector Cooling to < 1 K
- ——

e

ENVIRONMENT IN THE LABORATORY
6. MOOEL TESTEDIN AIRCAAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

3. NEED ANALYSIS
o) LEVEL Now [&], wiLL BE LeveL [5] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY
AT LEVEL [} FOR OPERATIONAL SYSTEM USE BY [oate. 1984 |

c) RISK IN ACHIEVING ADVANCEMENT:
HigH []  MEDIUM ] Low

4) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING ] or
ENHANCING:  HIGH [X] MEDIUM 0O ww(

¢) TASKS NEEDED:  STUDY (] ANALYSIS [x] RESEARCH ]
GRDTEST (]  AIR CRAFTTEST []  SPACE FLIGHT TEST

OTHER (Specify) D {Check one or more)

) R&T BASE CANDIDATE RTOP 506-25-22 $200K

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THiS TECHNOLOGY
IR Detector jmprovement for wavelengths above 30u.

IR Detector improvensit % T ——=
e

e

TO DESCRIBE PHENOMENA
OR CHARACTERISTIC DEMONSTRATED

PHYSICAL EXPERIMENT OR

€D
DEL

1. BASIC PHENOMENA QBSERVED #ND REPOATED
2. THEORY FORMULAT
3. THEQRY TESTED BY
MATHEMATICAL MO
4. PERTINENT FUNCTION

LEVEL
OF STATE
OF ARY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

- Liquid-vapor ceparation device for use in zero gravity for 0.3°K.

- Fluid mechanism re uired to separate He 3 from He 4 using current

refrigerators for separation.

e e SN Ao 0



S

o AR

8 : N

_SPACE TECHNOLOGY NEED FOR! NO. |
L PAGE 2 OF
TITLE  wink Cryo NO._10/M1/22

THEME / W.G. / TASK

DATE 4/ 28/ 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
- Investigate phase separation techniques used in 1liquid propulsion systemg]

for zero gravity and adopt most promising for detailed investigation.

Space lab or equivalent zero gravity test required.
- He 4 exhibits superfluid behavior at low temperature and He 3 does not,
therefore the thermo mechanical effect may be used to accomplish the

separation.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

RTOP (506-25-22) has plans to initiate act.vity iﬁrFY 77.

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM 176177178]79]80} 81 82]83}84|85)86|87)|88]89]90]91]92| 93} 34]9s

TASK ITEM

Investigate
possible

solutions A

Build & test on AlA

ground

Test in Zero
_G;ecavify A A

MANPOWER (N -Y) annen:
INHOUSE ___ | |
CONTRAC | 1]3]4]4]5(5

FUNDING (106 §)
INHOUSE
\__ CONTRACT 51 I ) I I




BOARD TESTED i RELEVANY

LABORATORY
{RCRAFT ENVINONMENT

7. MODEL YESTED 1N SPACE ENVIRONMENT

4. COMPONENT 06 BREAD
UNVIRONMENT In THE
6 MODEL TESTED 1¥ A

ERVEU AND REPOATED

PERTINENT FunCTION OR CHARACTERISTIC DEMONSTRATED

I BASIC PHI NOMENA 04s|
7 THLORY tOHMULATED
MATHEMATICAL MODEL

LEVEL
OF STATE
OF ART

)
rSPACE TECHNOLOGY NEED FORM NO. 1
PAGE 1 OF
—
1. TITLE Stable Thermal Control Coatings for NO. N M-1 01 R}
——_ "1 0] R-1
Geos::nchronous Enyi I THEME/W.G./TASK
DATE_4_/28; 76
2. OBJECTIVE

To develop stabje coatings for use in geosynchronous enyi ronment
for Global Sepyi ce Systems

3. NEED ANALYSIS
3) LEVEL Now [4], wiLL e LeveL {8 unber ExisTiIng PLANS.
b) REQUIRED ADVANCEMENT - SHoULp BE TECHNOLOGY READY

AT LEVEL m FOR OPERATIONAL SYSTEM USE BY DATE: 1983

¢ RISK IN ACHIEVING ADVANCEMENT:
HIGH ] meDium K ow[]

9 CRITICALITY TO THE ACCOMPLISHMENTS. ENABLING [X] oR
ENHANCING:  HIGH[]  mepium O ww(]

® TASKS NEEDED: STUDY []  AnALvsis C) Research [3]
GROTEST k]  AIR CRAFT TEST 0O  SPACE FLIGHT TeST 0O
OTHER (Specity) [ ] (Check one or more)

f) R&T BASE CANDIDATE _'77 ~ $50K; 78 - $150K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY  NONE

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Stable electrically conductive coatings h i plied
and relatively ;.)expensive are needed to redyce effects of space radiation
on thermai contro] coatings.

————
—————— — e ————
\.*___“_;_..—-\—___*_—--...h — ————
T ———— e <\\\“_\ _ ————




Geosynchronous Environment

DATE 4 /28 / 76

r~ A
SPACE TECHNOLOGY NEED FORM NO. }
PAGE 2 OF
— A IR ae—
TITLE 5table Thermal Control Coatings for N1 M-1 01

THEME / W.G. / TASK|

Advanced SSM and paint coatings completed

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1.

Evaluate conductive coatings for these SSM's

Efficient, reliable techniques for application

Long-life lab. tes

ts

(SN P-SEE7UN LN
« fo |e e

Space flight tests

7. ALTERNATIVE APPROACHES/OPTIONS  none

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
506-16-32 SSM coatings

FY

9. TECHNOLOGY SCHEDULES

SCHEDULE ITEM ]76777]178}179

81

82

84

87

89

90

91

2

93

94

TASK ITEM
Adv. SSM & Paints

Cond. Coatings C

Appl. Tech.

|Lab. Test

Flight Test

MANPOWER (M-Y)
INHOUSE 111
CONTRACT 1 ]2

FUNDING (108 §)
INHOUSE _ .04 .
\_CONTRACT .

J

J

- r—— e PR LI+
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rSPACE TECHNOLOGY MEED FORM NO, |

PAGE 1 OF
e ’ > Mb&b\-’ﬂ'mw 2 L I B 4 3
LTITLE _ Techniques for In-Sity Manufacturing of No._ I M1 02
THEME /W.G. / TASK

Lage Space Structures
- DATE_4 /26176

5 2. OBJECTIVE

e Mm&gmmmwms tructuras in space.
= Er

Prou '

11 g— —= =

2252 | 3 NEED ANALYSIS

SEER A LEVEL now [T], wiLe sz Lever (3 unpER EXISTING PLANS,
pEEZ B REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
EIEE AT LEVEL [7] Fon OPERATIONAL SYSTEM USE gy [pare: 1985 ]
$250 ©) RISK IN ACHIEVING ADVANCEMENT-

3288 HIGH []  Mepium 1] Low

A CRITICALITY TO THE ACCOMPLISHMENTS. ENABLING [X] on
ENHANCING:  HIGH[]  mepium [J wow([]
e) TASKS NEEDED:  sTUpY ANALYSIS RESEARCH [X]
GRDTEST X} AlR cAFT TEST (] spact FLiGHT TEST )
2 OTHER (Specify) [] ) —.Check onz or mors)

78 + $300K

Q f) D&T BASE CANDIDATE

T et S

o ot s g,

sovms
el

ae W oo COMPLERMENTARY TECHNOLOGY ADVANCEMENTS REQUILED FoR
HEE B USE OF THIS TECHNOLOGY Qeulqpmsn:c__qt.smial._s;ryctur@l_design____ —_
ango# — e — - —
iiE g
gz 3 T e
it oy o
Hefas | b sPEciFy TECHNOLOGY ADVANCEMENT REQUIRED {0
KERER [ ACCOMPLISH NEED
dofag QMQL@@setim_tgkiaamusnsm backaged materials and developing|
BEEky structural members,
o B EMM'-"'—“_—“'"_*‘—Q_-'—" S e — N
HESLE 0 Develop mea_ng._igr_rgpjg_a.uzgm_aﬁ@;oims._9f,_@Eeﬂ.ili_unéitﬂfziieL-__._
i conditions, o

1w 0 Development of special purpose adhesives,

= —.-=Yeiopment c I
diE O Development of NDE techniques. e
0w
100 ——— — T e e e e

T T e e e T e e e ———— e ———

e T e R e e —————

e ..—..._._.,,—w.___u»‘_—.._-._-_..._.._,.___..—._.._..__“.._.__-.-_“-—..._.._,—_M_m-_ J

G ————— o
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SPACE TECHNGLOGY NEED FOR!‘ NO. 1
- PAGE 2 0F
TITLE Techniques for IN-SITU Manufacturing of NO.__ 1 M-1 Q2
Large Space Structures THEME /W.G. / TASK

DATE 4 /27/176
6. RECOMMENDED APPROACH/PROGRAM PLAN YO ACCOMPLISH NEED
1. Study available techniques which may be applicable to large space
structures,
Develop manufacturing concepts,
Evaluate concepts by testing in large space vacuum facilities.
4. Evaluate more promising concept(s) in orbital experiments.

segment and transport to orbital altitude for final assembly.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
506-17-11 Large space structures only currently funded activity.

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM_ [76177]78]73, 0] 81) 82] 83] 84] 85 [ a6 [ a7 [es ] es] oo 91] 2l 5] e To:
TASK ITEM <™
Concepts SPHEPULEFOR—HARBE-brabe Eraberbret(dss) shes-Ja 1
Joining Tech.
hahesive Develop. N[-TR3 TNDINTH V3P RECC|SAFTSEY REEDs Foriarbeat
NDE Techniques SERVECE| sy§e
MANPOWER (M-Y)
INHOUSE L§s {oAPIN
CONTRACT
FUNDING (106
INHOSS(EO 5 L3S OA‘IN
\__CONTRACT | y




ENVIARONMENT IN THE LABORATORY
6. MOOEL TESTED IN AIRCRAFT ENVISONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIROAMENT

THEQRY FURMULATED TO DESCRIBE PHENOMENA

MATHEMATICAL MODEL
4 PEATINENT FUNCTION OR CHARACTERISTIC GEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED

2.
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

SPACE TECHNOLOGY NEED FORM NO. | W

PAGE 1 OF
R S
1. TITLE Long Life Cryogenic Systems No. 1 M-1 03 R-}

THEME / W.G./ TASK

DATE_4 _ /28 ;_16

2. OBJECTIV
To geveleop advanced cryogenic systems for sensors

3. NEED ANALYSIS

a) LEVEL Now [3), wiLL 8 LEVEL [4] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7) FOR OPERATIONAL SYSTEM USE BY

¢) RISK IN ACHIEVING ADVANCEMENT:
High [J  meoium [X]  Low [

d)CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: HIGH[] wmeowwm (] wow [J

¢) TASkS NEEDED: sTuDY ] ANALYsis ]  RESEARCH [X]
GRDTEST [] AIRCRAFTTEST []  SPACE FLIGHT TEST [X]

OTHER (Specify) D (Check one or more)

f) R&T BASE CANDIDATE 178 - $200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR )
USE OF THIS TECHNOLOGY DOD Activities in Rotary and V-M Cryo Engines

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
G Cryogenic fluid management

0 Large cooling capacity
0 Losg life, durable containment
0 Cryogenic fluid transport




e 1 e, o S, W

4 - Y
SPACE TECHNOLOGY NEED FORM NO. |
PAE_E 20F z
TITLE | ong Life Cryogenic Systems NO.__11 M-1 _ 03

THEME / W.G. / TASK

DATE 127/

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
(1) Examine current State-of-Art

(2) Recommend areas not presently covered

(3) Develop new systems to meet needs

(4) Flight testing

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES {RTOP, OTHER)
JPL Science, ARC Basic Research, GSFC Cryo Heat Pipes (506-16-31), DCD

FY

9. TECHNOLOGY SCHFDULES

SCHEDULE ITEM

76

17178

79

81

82

83

84

85

86

87

89190} 91}92] 93] 94

TASK ITEM
Study & REC

Develop Hdwe

Flight Test

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (106 §)
INHOUSE

\__CONTRACT




ENVIRONMENT IN THE LABORATORY
6. MODEL TESTID iN AIRCRAFT ENVIAONMENT

S. COMPONENT OR BREADBOARL TESTED IN RELEVANT
1. MODEL TESTED 1M SPACE ENVIRONMENT

2. THEQRY FORMULATED TO DESCRISE PHENOMENA
3. THEORY TESTED 8Y PHYSICAL EXPERIMENT OR

MATHEMATICAL MOUEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSEAVED AND REPORTED

LEVEL
OF STATE
OF ART

rSPACE TECHNOLOGY NEED FORM NO. {
PAGE 1 OF

1
1. TITLE Contamination Control for Large Space No._ 1N M-1 04 R-1
Structures THEME / W.G./ TASK

DATE_4 /28 ;_76

2 %‘\'f%?o.révngethods for controlling contamination associated with the manu-
facturing or assembly of contamination sensitive large space structure.

3. NEED ANALYSIS
a) LEVEL Now 473, wiLL BE LEVEL [3] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [DaTE: 1981 ]
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH ]  Mmepwum [J  Low [
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING:  HIGH meowwm (J wow (J
e) TASKS NEEDED: STUDY ] ANALYSIS [[]J RESEARCH [
GRDTEST [X] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [X
OTHER (Specify) D {Check one or more)}

f) R&T BASE CANDIDATE '77 none; '78 - $200K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _ Data development on contamination generation

characteristics of sources (materials, overboard dumps, vents, etc.).

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
0 Develop analytical models for specific space systems involved.

0_From analytical results develop means for elimination/avoidance/
definition of contamination_effects. N
0 Develop techniques for cleaning optical surfaces in space,




r )

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F
=
TITLE  contamination Control for Large Space no. 11 M-1 04
Structures THEME / W.G./ TASK

DATE 3 /28 / Z§

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Develop analytical models for specific space systems involved;
_analytically examine induced environment and produce generalized

approach to vehicle protection and/or cleaning requirements; flight
testing.

7. ALTERNATIVE APPROACHES/OPTIONS  NoNE

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) _
None specifically related to large space structures or advanced vehicles;

_modeling tech. have been developed for shuttle under in line tasks and

will be correlated using QAST package.

9. TECHNOLOGY SCHEDULES
FY

SCHEDULEITEM Y76]77]78|79]8c) 81]82]83]84]85]8c]87]8.489]90)s1{92]93)94}95

TASK ITEM

Model Development | |

System Evaluatfon)

Avoidance Protectibn
or Cleaning Tech.

Flight Testing

MANPOWER (M-Y) ]
INHOUSE 2] 3] 21212 1
CONTRACT

FUNCING (106 §)
INHOUSE 409150 .41.4.19.15
\__CONTRACT |l 1

oy
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SPACE TECHNOLOGY NEED i FORM NO. |
PAGE 1 OF

1. TITLE _ Ultra-High Conductance Heat Pipe no. 1 M-1_ 05
THEME / W.G. / TASK

4 2,76

R,

_ DATE

2. OBJECTIVE
nmzlmmmmme.m%mﬂw&mwmmi

|
F:4
1w
=

3. NEED ANALYSIS
a) LEVEL Now [3], witL BE LEVEL [3] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [paTe: 1980 ]
¢} RISK IN ACHIEVING ADVANCEMENT:
migH []  mebwm [X]° wow []
68 d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [[] OR
eNHANGING:  HiGH (K] meoium [ wow []
e) TASKS NEEDED:  sTUDY [X]  AnaLysis [K)  nesearcH K]
GRD TEST [Y) AIRCRAFTTEST []  SPACE FLIGHT TEST [X]

!‘-
i
o>
[37]
=)
Ay
b
-
o
V]
He
i
[th
Ve
[#)
c:
-3
3
<
[+
i

>
or
o
=
<
o
()
3
oL
-t
w
x
y=

-

€
[h]

D INSAASE Tl

A

"
4
o

Sl r

L TESY

-
<

AL ]

{’, OTHER {Spacily) [:] {Check ong or more)
‘ £) KT BASE CANDIDATE  $200K, '78 New Start
b S - e
alig U1 4 COMPLEMENTANY TECHIOLOGY ADYVARCENENTS HEQUIRED FOR
RS H : USE 02 (i3 TCHROLoSY _Structural materials of low coefficient of )
DEE G expansion,
et k] f:: ~~~~~
i B e — e et e
ey "f, & - e
e @ § B SPECIHTY TECHMOLOGY ADVANCEMENT REQUIREL TO
TERER L ACCOMPLISH MEED N
DR High heat transport using rew artery, fluid or other technigues.
[&R18) -
e E e e i+ e —_
« = ‘
aein
§ i‘- ’: “; RSP SREEEEESE S S ittt
us
b U — —_-
gt e e e e e o s o
sl
RIS
V¢ - e e e e e e e e S e e ot e
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SPACE TECHNOLOGY NEED s FORM NO. 1
. PAGE 2 OF
|
TITLE

I11tra-High Conductance Heat Pipe NO.__11

DATE__¢ / 27/ 8
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED |

(1) Develop concepts
—{2) Fabricate candidates-
{3) Test, Ground and Flight

. 1. ES WAy, S—
THEME / W.G./ TASK

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

=16~ c
9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM ]76]77]78]79]80] 81]82]83]84]85] 86 87}88189)90]91}92]93194]95
TASK ITEM
Dexelap concept X 1
Fabricate X
Test X
MANPOWER (M-Y)
INHOUSE J a1 .21.2
CONTRACT 2l al of o
FUNDING (108 §)
INHOUSE -1~
\__ CONTRACT 2] .21.51.5




s B i S T -

P . - - J— -

-} spacET ECHNOLOGY MERD : . FORM RO. 1 W
PAGE 1 OF Rt

o L P VN

M WY A R ‘»M‘i’vx’-\‘viﬁ?‘rwmli PO R i

'.:r&'Mﬂu.t‘:m-u.‘um'.‘-Mv.a Ay S e T EPERC Lt

| 1. avrLe _Geometric, bow Solar pbsorptance Coating. — NO. IR .
THEME / W.G. { TASK

s £ 00 43 V2T o s g s o S ST S

) ‘2. OBJECTIVE
1 In_denelnp-a,genmetrjg_lom.solar,mnmnnce ﬁ_a.m_s.¢1mmmlmnml_

surface.
Sur i — e T [
v ¢
ex ' e e T e e ST T e i R T
wes e s SR —. -.._...,...M__..‘-.,....,‘.._.a._...... e e e e T T
; e & 3. MEED LRALYSIS

g

o) LeveL now B, wiL 6t LeviL [3] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT ~ S1IOULD BE TECHNOLOGY READY

e o e A

THI L
wRCS

At LEVEL [ FOR OPERATIONAL SYSTER USE BY [ﬁg\lg_;_lg_&)____\
s ¢) RISK IN ACHIEVING ADVANCEMENT:
G wiGH [} MEDIUM @ oW
o d) CRITICALITY TO THE ACCOMPLISHMENTS: enapLING [ OR

ENHANCING:  HIGH [X]  MEDIUM O ow ]
¢} TASKS MEEDED: grupy [K]  ANALYSIS [} RESEARCH 7
GRDTEST L] AIRCRAFT vesT [] SPACE ELIGHT TEST
f oneR (epecityd [ o I _ (Chesis one or mor)

b ) K2l BAST CANDIDATE ___$150K, 78 New start oo

IS + o et g ety S e o e A A e e i &N s e e e -t

4. CO.\fo’LE{!‘ﬁ.EIxiTA‘.‘%‘/ TROHNGLDGEY .’-.f.)‘!.'fd‘!(‘.EM‘-:”NTS pEQUIRED FOR

usSE OF THIS TRCUNOLGEY e e I —

e s e e o T e et i ._.,._._._-._-,.._.._-,_.—._.._ NS oen St
- m.._.-_4.-...».....-....,...,..._.u—.“.-..........___. s o $I—

.+ - e 47 £ SR S ae s —"

S ; o1 B SPECITY TRCHNOLOGY ADVATICEMERT HEQUIRED O
ACC MPLISH WMELED
E.Qgslgﬂ..ﬁ@flégtgﬁ..,5,1!!!.1_‘ér-‘t_.Q-.t.‘-.Qm@L_“_e_ﬁl%QtQ

‘-‘_9_.1}_‘7,”39@.'?9..!‘.?9:_J’!E?E'.‘PJ?SB“.Q.‘.EQ&LJ 2., coatin

rs J,r.\__l_as,er_s_._29.124995_--“
gs, is limited to

absorptances of A T T T I




R,

rs';mcs TECHNOLOGY NEED FORM NO. | )
, — PAGE 20F &

TITLE  GEOMETRIC, LOW SOLAR ABSORPTANCE NO._11 M-1 o6

; THEME / W.G. / TASK

DATE 4/ 27/ 76 |

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
(1)_Study and analysis of geometric configurations
(2)_Build breadhoard items and test

(3)_Assemhle into array
(4) Test

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
RINP 806-16-31

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |7677178|79|80]81]82)|83|84|85]86]87]8a]89f90] 91}92f93)9e] s

TASK ITEM
Study & Analysis Xl X
Breadboard X|X
Array Assy X X 1X
Test X

MANPOWER (M-Y)
INHOUSE 5l.51.51.50.58}.6]1.5L.5
CONTRACT

FUNDING (106 §)
INHOUSE

\__CONTRACT 2l.21.21.31.31. 3] 51 5] y,

ke R A
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SPACE TEGHNOLOGY MEED FORM NO. | W
PAGE 10F

e
A W SRRV PR 1 S i

Thermal Systems ___ no. ! W1 o
THEME /W.G./ TASK

Lt M'hmww:\wwu' ak

T TILE Standardization of

— —_— ~ oate_4 /21116

-

2. ORIECTIVE
o jmprove thermal analysis, thermal design, thermal hardware, and testing

techniques, : —

e e o e A B SRS ST e e e i e iy

rmamEn E ATLEYALT
2 TIIVED DERILEVANT

3. NEED ANALYSIS
o) LeveL now [3], wiLl pE LEVEL (&) UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [B] FOR OPERATIONAL SYSTEM usE BY [pats. 1980 ]
¢) RISK IN ACHIEVING ADVANCEMENT:
: weH [] mepu [X]° LOW !
$ oo d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING ] OR
ENHARCING:  HIGH[X]  MEDIUM 0 wow (] _
o) TASKS HEEDED:  STUDY [X]  ANALYSIS [¥ nesearci [
GRLTEST L] AIRCRAFTTEST [}  SPACE FLIGHT TEST O
omen peaty) [ __,,____,,_,,,._M__,,__.‘_,__,_._.,,.___..(_C.')_v_%_e_?s.':mo_ff)

f) o7 BASE CANDITATE

ASBIAT
ePASE CLVE

LYIsTED

T
2gt

v e et mahim £ e SO~ S ST o v

fhtuuanetaiE SRR o Sl il e [ORORRIE

e -

4, COUPLEMFRTARY TEOWIGLOGY LOVARGERENTS REQUIED FOI
: UsE OF THHS TECHROLOGY

e e o s T e P e = P 0 T e e oo e o B T TS

5, SPUCHTY TECHHNOLOGY ARVAHSIMENT REC WTED 10
ACCOMPLIS HTED
0 To standardize and improve analytical capabilities. ... ---om-o
0 To do trade-off studies analyzing varfous passive and active systems for
cost effectiveness. . .. S
0 To_improve efficien ¢y and lower cost of themal control dey ices such as_
heat pipes, louvers:

0 Study test t_qsi_\.n!qn_tss.fé_,imrpyg._efqutggq_9fé£'fei;i.ﬁ—i.'ii?feﬁ;‘Q.f_ES.S.E‘!‘!@Z

oo e e o e T e e e o e T TR e e em e e
et e e T SRSt et e FUNNIY
- o ot S P - e o Y T Bas am’ T -,J‘J




r A

SPACE TECHNOLOGY NEED FORM NO. |
PAGE 2 OF ii
A

TT"'-E Standardization of Thermal Systems NO.__ 11 M-1_07 R-1
THEME / W.G. / TASK

DATE 4 /28 / 76
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
(1) To examine current analytical design hardware mfg. and test
techniques
(2) Recommend areas which need {mprovement
(3) Implement required changes

7. ALTERNATIVE APPROACHES/OPTIONS continue o1d way

8. CURRENT/PLANNED RELATED ACTIVITIES {RTOP, OTHER)
New start NI-11)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM 176|77{78]79]80]81]82]83]84]85]as]87]388]s9 90]91)92] 93194195
TASK ITEM
Analysis X
Recommend Chg. X
Implement X

1

MANPOWER (M-Y)
INHOUSE . 1.
CON1 RACT -U5.06.06.0

FUNDING (106 §)
INHOUSE __ -1-1-]-
\__CONTRACT"




B e

DBOARD TESTED 1N RELEVANT

THELABORATORY
AIRCRAFT ENVIRONMENT

1. MODEL TESTED 1N SPACE ENVIROMMENT

5. COMPONENT R BREA
ENVIRONMENT IN T
§. MODEL TESTED iN

§
2fs
§iE §
SHE £
H
HE
°f§°
:§§8§
I
Exz88
28E¢
§EE§§
o
g5g
Gy

__PAGE 10F
———

‘ 1. TITLE Dimensionally Stable Structurgl Materials no. 11 M1 08 R

—_—1 U8 R}
THEME / W.G./ TASK

© 2.0BJECTIVE
Systenms,

DATEL_ /27, 76

3. NEED ANALYS!S
a) LEVEL Now (3], wi

AT LEVEL [7] FoR

HIGH ] meps

GRDTEST[] a

dICRITICALITY TO THE ACCOMPL|
ENHANCING:  HIGH []

e) TASKS NEEDED: STUDY

OTHER (Specify) [ ]
f) R&T BASE CANDIDATE

LLBE LEVEL [Q uN

b) REQUIRED ADVANCEMENT - SHOULD BE

OPERATIONAL SYSTEM USE gy

¢) RISK IN ACHIEVING ADVANCEMENT.

wmixl wow(]

IR CRAFT TEST []

SHMENTS:  ENABLING ] oR
MEDIUM []  Low [
O AnaLvsis (3] Reseanc 3]

DER EXISTING PLANS,
TECHNOLOGY READY

SPACE FLIGHT TEST ]
{Check one or more)

‘77 none; new start $200K

4. COMPLEMENTARY TECH
USE OF THIS TECHNOLO

NOLOGY ADVANCEM
qY NONE

ENTS REQUIRED FOR

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

um therma) expansion, high stiffness

and minimum weight. Use laboratogz and flight testing to prove accept-
ability and long~term envi ronmental degradation.

T A vt v s



_PAGE 2 OF

TILE Dimensionally Stable Structural Materials ” - wno._ 11 M1 g8 |

e R mem/wm/msx e

k3

, DATE" (e gz Zﬁ
6. RECOMMENDED AWRMCHPROGﬂM PLAN TO ACCOMPLISH NEED.
). _Investigation of techniques to minimize them‘l distortion in .
- ___composites, ; -

© 2. Construct and test in labovatory. - - . .. ... |
3. Scale-up and retest in laboratory. o '
4,

Investigate technigues for sgace joining and tes; in lab. _ R b
5. Flight test for long-1ife and thermal expansion. ‘ ' ;

7. ALTERNATIVE APPROACHES/OPTIONS  NoNE

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
On going activities in NASA and DOD related but needs advancement.

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM }76]77178]79]80] 81}82]83]84|85]86]}87188)83]90]91]s2]93]94]0s5
TASK ITEM

Tech, for Min, = =]
Thermal Dist.

Const. & Lab, Test =
Scale-up _ = =)

Lab, Test =]
Space Joining =2

Lab, Test q
Flight Test [

MANPOWER (M-Y)
INHOUSE 1
CONTRACT

FUNDING (105 )
INHOUSE __ (SRIRRR
\__ CONTRACT 1 .1

i




ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
% THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

rSPACE TECHNOLOGY NEED FORM NO. | 1
PAGE 1 OF
1. TITLE _Integral Light Weight Heat Pipes for NOo._ 11 M-1 09

Antennaes and Radiators THEME /W.G./ TASK

DATE__4 /28 [/ 16

2. OBJECTIV
B‘e‘velopﬁight weight heat pipe system for antennaes and radiators

which can be packaged in shuttle.

3. NEED ANALYSIS
a) LEVEL NOW (4, wiLL BE LEVEL [5] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  ™mepium [x]  Low ]
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [_] OR
ENHANCING: HIGH [  mepium (] row [
e) TASKS NEEDED: STUDY [] ANALYSIS [x] RESEARCH []
GRD TEST [X] AIRCRAFTTEST []  SPACE FLIGHT TEST [X]
OTHER (Specify) [_] (Check one or more)

f) R&T BASE CANDIDATE _'78 New Start - $150K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _Structures, materials

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

Polymeric and composite type heat pipe materials
Flexible wicks and intergal coatings




b

ENVIRONMENT 10 THE LABDSATORY
€. MODEL TESTED IN AINCRAFT ENVIRONMENT

5. COMPONENT OR SREADBSOARD TESTED IN RELEVANT .
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PEATINENT FUNCTION OR CHARACTERISTIC OEMONSTRAYED

V. SASIC PHENONENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRISE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERNSENTY OA

OF STATE
OF ART

LEVEL

. rm.e _u.t_g_qm Light Weight Heat Pip

PAGE"1 OF .

TN M1 09

,‘

Antennaes md hdiators WS

" “THEME / W.G./ TASK

DATE_..L et ; _Zﬁ_.__-

-

de\ can begpacka}d in shuttle.

I 4

*

&

3.NEED ANAI.YS!S

2) LEVEL NOW B WILL BE LEVEL m UNDER EXCST ING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7) FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT

HiGH []- wmeowwm [x] ow ]
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [] OR
ENHANCING: HIGH[J] wmeowwm [0 wow [J

¢) TASKS NEEDED:

stuoy [J ANALYsIS [x] REsearcH []

GRD TEST K]  AIR CRAFT TEST [
OTHER {Specify) [ ]

SPACE FLIGHT TEST [X)
{Check one or more)

f) R&T BASE CANDIDATE ‘78 New Start - $150K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _Structures, materials

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

Polymeric and composite type heat pipe materials

Flexible wicks and intergal coatings




~
PAGE 2 OF

SPACE TECHNOLOGY NEED FORM NO. |

TITLE Integral Light Weight Heat Pipes for No.__11 M-1

09

Antennaes and Radiators

THEME /W.G. / TASK

DATE 4 /28 / 76
A

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
(1) Develop new materials compatible with heat pipe fluids

(2) Develop new wicking systems

7. ALTERNATIVE APPROACHES/OPTIONS  Fyuid 1oops

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
506-16-31; JSC Activities

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM 76 (77| 78|79 80| 81|82]83|84|85|86|87]|38]83]s0]91]32 93

94195

TASK ITEM
Develop Materials X Ix |x | |

Develop Wicks | | |x [x[x

Integrate w/rad. &|ant. X |x 1
Test (FLT) X |x [x

PDperational X

— B 4 — 4

MANPOWER (M-Y)
INHOUSE ___ _

CONTRACT

FUNDING (108 §)
INHOUSE

\__CONTRACT 2k21.2.5.5 -




ELEVANT

DBOARD TESTED IN R
CRAFT CNVIRONMENT
CE ENVIRONMENT

E LABORATORY

ENVIRONMENT IN TH
6 MODEL TESTED Iy Al
MODEL TESTED IN SPA

5 COMPONENT R BREA
7

PHENOMENA

CAL EXPERIMENT OR

i

N OR CHARACTERISTIC DEMONSTRATED

OBSERVED AND REPORTED
EL

TED TO DESCRIBE

1. BASIC PHENOMENA

2. THEORY FORMULA

1 THEORY TESTED BY PHY:
MATHEMATICAL MOD
PERTINENT Func To

OF STATE
‘

LEVEL
OF ART

rSPACE TECHNOLOGY NEED FORM NO. |

PAGE1OF__3
1. TITLE _ ADVANCED TPS/MATERIALS FOR NO.

EHICLE, HI{ VEHICIE THEME / W.G./ TAsK

—_— DATE_4 ;27,76
2. OBJECTIVE
Pro 3 —Eﬂwired_seuice_life\\ —
— —

e ———— —_—

3. NEED ANALYSIS
a) LEVEL NOW m WILL BE LEVEL [B UNDER EXISTING PLANS.

b)REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY READY
AT LEVEL 7] FOR OPERATIONAL SYSTEM USE BY [0ATE: 1ogs ]

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH ]  mEeDIum J Low ]
dI CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING (J or
ENHANCING:  HigH VEDium (1 Low [J
¢ TASKS NEEDED:  STUDY (0 anaLysis (0 RESEaRrcH
GRDTEST [x]  AIR CRAFT TEST (] SPACE FLIGHT Tesy ]
OTHER (Specify) O (Check one or more)

f) R&T BASE CANDIDATE FY 78 - ¢8§50k

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNCLOGY

\_A_‘_\*—_\‘—“.h_,_- ————
e ———— o ———— —————
. S ———— e e ————— ————

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED To
ACCOMPLISH NEED

to;m-ﬁﬂ-\dmumem__muhxihe aerodynamic configuration and
vahid%m.lha%exequimw be
reuseabie res of 16000 , Some applications —
higher temperatures with Timited reyse, Fthtr tests under 0EX Program
aﬁre required to vZfivf y nga_ne\of-ffiei deverl—opu;er;ts ._, T
T L %€ 07 the develo —r —

— T ————— e e —————————

-\.N—-\ — T ———————— = __\J




- )
SPACE TECHNOLOGY NEED FO NO. |
PAGE 20F _°
= o
TITLE Advanced TPS/Materials for Advanced Vehicles  ng. 12 M-1 01
0T Vehicle, HLL Vehicle THEME /W.G./ TASK
_ DATE 4 /28,76
e —mmam.
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Develop high-temperature rigid RSI materials 7
z. Deve1op h1gh temperatur_e’f1ex1_b1g_»R§_X materia]_s.____ o ~
3. Improve creep res_1s;gyg_f_s_u_p_er_a_1]g__nle_t_§_1§_7 S
4. Determine potential of non-catalytic surfaces -
5. Determine effects of TPS design on boundary layel trans1tion
7. ALTERNATIVE APPROACHES/OPTIONS Heat-pipe leading edges
8.C E T/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
H%ﬁ %6 16-42,
0EX - _N_ey_1i1t1atwe #131: Fwe proposed t..sks for fhght tests L
“These are enumerated on page 3
9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM 761771787980 |81|82|B3]|84]|85)86|87|88)]89]90|31|92]93{94]95
TASK ITEM
HI Temp HRSI
- = ——t 1 4+ 1+ —+— 1+ r—l—«—— -
HI Temp FRSI
Low Creep Metals
Low Catalytic 7 - 3 _
Transitwn ) | ﬂ__ }
0TV Direct i |
0TV Braked
M es MY L7 18 |9 [11f10]10] 9
CONTRACT 717181891919
FUNDING (106 §) 7
INHOUSE .6].6].6].6].7].7].’
\. CONTRACT .4]1.4].5].5].6].6].6




rSPACE TECHNOLOGY NEED FORM NO. | W
PAGE 30F__3

1. TITLE Advanced TPS/Materials for Advanced NO.__ 12 M-1 01
Vehicle, OT Vehicle, HLL Vehicle THEME / W.G./ TASK

paTe 4 /28, 76

( 6 ) CONTINUATION (If Needed)
Block No.

6. Develop materials for direct reentry of orbital transfer vehicle
7. Develop materials for aero-braked orbital transfer vehicle

OEX PROPOSED TASKS:

1. Effects of catalytic surface on convective heating of TPS surfaces.
2. RSI repair methods evaluation.
3. Tile-to-tile gap effects on TPS performance.

High temperature/high density RSI applications.
5. High temperature flexible RSI (FRSI) applications.

=




r SPACE TECHNOLOGY NEED FORM NO. |
PAGE 1 OF _2

1.TITLE _ OPTIMIZATION OF HIGH STRENGTH STRUCTURAL no. _12/M-1/02
ALLOY AND COMPOSITE SYSTEMS THEME / W.G. / TASK

DATE __4 /28 ;16

SR Develop medium to high strength structural metal matrix

composites having improved fracture toughness and failure resistance.

3. NEED ANALYSIS

a) LEVEL Now [3], wiLL BE LEVEL [4) UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY [DATE: |

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [x]  mebium [J  wow ]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [[] OR
ENHANCING:  HIGH[x]  meoium [J  row [

e) TASKS NEEDED: STUDY [] ANALYSIS [] RESEARCH [x]
GRD TEST AIR CRAFT TEST [[]  SPACE FLIGHT TEST [

MOUEL TESTED IN AIRCRAFT ENVIRONMENT

7. MODEL TESTED IN SPACE ENVIRONMENT

Y CUMPONENT OH BHEADBCARD TESTED IN RELEVANT
(NVIRONMENT IN THE LABORATORY

h

2 OTHER (Specify) D (Check one or more)
<
2 f) R&T BASE CANDIDATE FY 78
< =}
s ; = 2 4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
S8z 2|  USEOF THIS TECHNOLOGY -
=2 - <« r—— —
525 3
3t £25 | 5.SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
<3252 | ACCOMPLISH NEED
§§5§§ Develop improved fracture control through improved fracture
=3z
§§§§§ toughness of medium to high strength alloy materials obtained
PR
=T "_‘ through a better understanding of the micromechanical , bhysical
,“_J'_ and chemical processes associated with crack instability
..45 =
El: through optimization techniques such as mechanical and thermal
-00

means and alloy modification. Optimization of the failure

resistance of metal matrix composites.




4 R
SPACE TECHNOLOGY NEED FORM NO. |
PAGE20OF __2 _

TITLE OPTIMIZATION OF HIGH STRENGTH STRUCTURAL NO.__12/M-1/02
ALLOY AND COMPOSITE SYSTEMS THEME / W.G. / TASK
DATE 4 /28
—— —

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1) Improved fracture toughness of existing alloys through optimization of
_thermal and mechanical treatments.

2) Improved ed understanding of the»mjcromecnamca] processes governmg crack

1nstab1hty to opt1m1ze fracture toughness.

3) Alloy development.

4) Improved failure resistance of metal matrix composites.

7. ALTERNATIVE APPROACHES/OPT'ONS Use existing medium arld_uh]gh !treng th

alloys with less than optimum toughness -- weight and size penalty.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

506-16-21

9. TECHNOLOGY SCHEDULES
FY
SCHEDULE ITEM 176(77]|78(79|80|81]82|83|84]85|86]87]ss]s9 90]91]92] 93194195

TASK ITEM

—— e S— T— ———a b —4— 4 s 4 — -

()
@ bt EEEEEEEEEEEEN

- (3)
(4)

—— )} a4 & 4 1

—— 41 1 =

MANPOWER (M-Y)
INHOUSE __ |5 |55 |5]|5]151|5]|6]6 |6

CONTRACT 4 1414 15151516 |6]5]5

FUNDING (106
|NH085(EO $) .29.29 .5} .5) .5] .5].5] .6} .6] .6

\__CONTRACT .29.29 .5] .5] .5] .5].5] .6] .¢] .6




ENVIRONMENT IN THE LABORATORY
6 MODEL TESTED IN AIRCRAFT ENVIRONMENT

5 COMPONENT OR BREAUBOARD TESTED IN RELEVANT
1. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

rspAcE TECHNOLOGY NEED FORM NO. |j
PAGE1OF__2

1. TITLE More Efficient, Reliable Thermal Nno. 12 M-1 03 R1
Corcrol Systems/Materials THEME / W.G./ TASK

pate_4_ /28, 76

2 o%’e%(é‘nxslong-life capability for in-orbit thermal control of advanced
space transportation system

3. NEED ANALYSIS
a) LEVEL Now (3], wiLL BE LEVEL [B) UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [paTe: 1985 ]
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  mepwum K] tow []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ ] OR
ENHANCING:  HIGH[X]  mepium [J  Low [
e) TASKSNEEDED: STUDY []  ANALYSIS (]  RESEARCH [X]
GRDTEST [X]  AIRCRAFTTEST [[]  SPACE FLIGHT TEST []
OTHER (Specify) [_] (Check one or more)
FY 78, New Start, $200K

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Long-Tife stable second-surface mirror coatings

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED -
Long-Tife pumps for radiator systems, low solar absorptance/high

emittance coatings for radiators and TPS materials; high efficiency
heat pipes




a )
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _2 _
TITLE  More Efficient, Reliable Thermal Control] NOo.__ 12 M-1 03
Systems/Materials THEME /W.G. / TASK
DATE 4 28 /76
—_—

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Development and long-life test of pumps for high efficiency, light-

weight radiators

Low a/e SSM coatings for radiators

Increase efficiency of structural heat pipes

Integrate into design of vehicle and test

2

3. Conductive coatings for prevention of charge-build-up
4

5

7. ALTERNATIVE APPROACHES/OPTIONS

8. %HRRE T/PLANNED RELATE
6-16-32 SSM Coatings T

D ACTIVITIES (RTOP, OTHER)
echnology

Heat Pipe Technology

FY

9. TECHNOLOGY SCHEDULES

SCHEDULE ITEM

76

77

78

79

80

82

83

84

85

86

88

89190]91]92] 93| 94

TASK ITEM
Long-1ife Pumps

Low o/e SSM

Conductive Coatin

STR. HT. Pipes

Design Int.

Testing

i

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (106 §)
INHOUSE

.
-—

\_CONTRACT

()




MOUEL TESTED IN AIRCRAFT ENVIRONMENT

7. MODEL YESTED IN SPACE ENVIRONMENT

Y COMPONENT OH BREADBOARD TESTED IN RELEVANT
(NVIRONMENT IN THE LABORATORY

MATHEMATICAL MODEL
4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1 HASIC PHENOMENA OHSEHRVED AND REPORTED
O THLORY FORMULATED TO DESCRIBE PHENOMENA

f THEOURY TESTED BY PHYSICAT EXPERIMENT OR

LEVEL
OF STATE
OF ART

G’ACE TECHNOLOGY NEED FORM NO. | }

PAGE1OF_2
1. TITLE  IMPROVED AND/OR PREDICTED COMPATIBILITY no.  12/M-1/04
OF METALLIC STRUCTURES EXPOSED TO THEME / W.G./ TASK
CHEMICAL ENVIRONMENTS DATE__4 /.28 76

2. OBJECTIVE Develop an adequate understanding of the compatibility of

metallic structures and chemical enviromments to predict and extend

structural life.

3. NEED ANALYSIS
a) LEVEL Now [3], wiLL BE LEVEL [4] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL E] FOR OPERATIONAL SYSTEM USE BY [pATe: 1980

¢) RISK IN ACHIEVING ADVANCEMENT:

HIGH []  MEDIUM tow []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING: HIGH[Y]  Meoium (] row [

e) TASKS NEEDED: STUDY [] ANALYSIS [[] RESEARCH
GRDTEST [x] AIRCRAFTTEST []  SPACE FLIGHT TEST [

OTHER (Specify) D {Check one or more)

f) R&T BASE CANDIDATE FY 78 400K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Develop an improved understanding of the chemical compatibility between

space related metallic structures and chemical enviroments (i.e.,
tankage, nuclear containment vessels, etc. ) in order to attain adequate

quantitative models of life pred1ct1on to penn1t optimum selection of

alloys, mlcrostructures. etc. for space structures partlcularly related

to reusability.




- N
SPACE TECHNOLOGY NEED FORM,NO. |
E
TITLE  1MpPROVED AND/OR PREDICTED COMPATIBILITY OF 12/M-1/04
METALLIC STRUCTURES EXPOSED TO CHEMICAL THEME / W.G. / TASK
ENVIRONMENTS DATE ™

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
i) _Establish the kinetic and mechanistic aspects of degradation processes

___associated with chemical compatibility.

2) Establish the compatibility between structures and potentially

___degrading enviromments associated with ASTS.

3)_Develop accurate and reliable, quantitative life prediction techniques

for materials associated with the ASTS.

7. ALTERNATIVE APPROACHES/OPTIONS ~ Use current technology for life

prediction and chemical compatibility - weight increase and lack of

reliability,

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

506-16-31

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76 (77]|78|79]80

921 93] 94|95

TASK ITEM

MANPOWER (M-Y)

INHOUSE 3[3]4]4

CONTRACT 1] 2] 2
FUNDING (106 §)

INHOUSE 2).2].31.3].3].3].3.3
\__ CONTRACT a2l 2]. 2] 2] 21 2.




ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

SPACE TECHNOLOGY NEED FORM NO. | W
PAGE1OF____ 2 _

1. TITLE —NDT/NDF TECHNIQUES PARTICULARLY —  NO. 12/M-1/05
RELATED TO STRUCTURAL REUSARTIITY THEME /W.G./ TASK

DATE_4 /27,76

2. OBJECTIVE
; EEEEEIE" E' lla“s i“ I“et°||ic StIUCtUIEa

3. NEED ANALYSIS
a) LEVEL NOW [3], wiLL BE LEVEL B UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY

AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH ]  Mepwum [§]  Low []
d) CRITICALITY TO THE ACCGMPLISHMENTS:  ENABLING [} OR
ENHANCING:  HIGH[]  meoium [J  row [J
e) TASKS NEEDED:  STUDY [] ANALYsIS [J RESEARCH [X]
GRDTEST [x] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [
OTHER (Specify) [_] (Check one or more)

f) R&T BASE CANDIDATE FY 78 300K

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
In order to ensure structural integrity and reusability we must

adequately develop accurate and reliable nondestructive testing
and evaluation techniques to be more accurately applied to life
prediction techniques. _




- a
SPACE TECHNOLOGY NEED FORM NO. |
PAGE20OF____ 2
TITLE  NDT/NDE TECHNIQUES PARTICULARLY RELATED NO.__12/M-1/05
TO STRUCTURAL REUSABILITY THEME /W.G./ TASK

DATE 4,28 /,76
e,

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1) Develop accurate and reliable rondestructive evaluation and testi

ng

techniques,

2) Apply technigqg§_;9_i§g_repsapiiity ofA;E;aétyres of ASTS.

7. ALTERNATIVE APPROACHES/OPTIONS  Loss of reliability

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76 (77]78|79|80|81|82]|83]|84|85|86|87]|88)89]90]91]92| 93|94

95

TASK ITEM

—m_ |

_ (@)

— 1 —

MANPOWER (M-Y)
INHOUSE __ [ i A

|—
|—
—
Ino | W
Ny | W

CONTRACT

FUNDING (106 §)

w
w

- W Ino | W2

INHOUSE .2].2¢.2].3].
\__CONTRACT 1
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7. MODEL TESTED IN SPACE ENV IRONMENT

MENT OR
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C DEMONSTRATED
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SPACE TECHNOLOGY NEED FORM NO. |

PAGE 10F 2

1. TITLE MATERIALS/PROCESSES FOR ADVANCED
PROPULSION SYSTEMS

NO. 12/M-1/06
THEME / W.G./ TASK

DATE_ 428,16

2. OBJECTIVE Develop materials and manufacturing processes for higher
performance, longer 1ife, reusable, cost-effective propulsion systems.

3. NEED ANALYSIS
a) LEVEL NOW [4], wiLL BE LEVEL [2] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5) FOR OPERATIONAL SYSTEM USE BY |DATE:

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  MEDIUM Low [

4) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [X] OR
ENHANCING: HIGH[] ~ MEDIUM 0O ww(

o) TASKS NEEDED:  STUDY [J  ANALYSIS (] reseARcH [x]
GRD TEST AIR CRAFT TEST (]  SPACE FLIGHT TEST d

OTHER (Specify) D Yes FY 78 $300K (Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

e e

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
. Develop alloys resistant to hydrogen embrittlement -
_ Determine reactivity of alloys to high-pressure oxygen

e

. Develop composite propellant tanks

nozzles




a A
SPACE TECHNOLOGY NEED FORM NO. |
PAGE 20F _2

TITLE  MATERIALS/PROCESSES FOR ADVANCED PROPULSION  NO._ 12/M-1/06

SYSTEMS THEME /W.G./ TASK

DATE__ 4/ 2876
—_——

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1) Laboratory development of materials/processes

2)_ Rig-testing under simulated operating conditions
_3) Commercial scale-up e
4) lacorporation in applicable propulsion systems

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM |76(77|78|79|80|81]|82)83]|84]|85]|86|87|88|89|90|91]92| 93| 9495
TASK ITEM

H, embrittle

0 effects  f———t L]
Composite tanks

o

Ceramic bearing
Nozzle alloys |

SN — —

MANPOWER (M-Y)
INHOUSE 10 1213
CONTRACT -1-111>

FUNDING (108 §)
INHOUSE JLT LY. .
\_ CONTRACT - =1.21.31.3].5[.3] -

o W
o)
M
—

—_
=
—
1




TASK
#

01

02

03

04
05

06

THEME 07 - MULTIPURPOSE SPACE POWER PLATFORM

SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT
(List in numerical order, 1 — Highest Priority)

WORKING GROUP.

M-1

FORM 1l
FORM 11}

DATeE_ 4 /29,176

10

1

12

NASA R&T

SUMMARY PRIORITY

THEME NO. |  gspace SPACE SETI SOLAR SYS. gL03|Aclé ges\.r.mms AS‘E?':Z:T T
INDUST. EXPL. ER . r }

TECh ‘LOGY NEED NO. '?‘ff" Corvent R8T 8| wg | TT sk Yo
POWER GE.'=RATION X X 3 800 1200
MAT'LS/PROCESSES 1 (RP) -

POWER STORAGE AND TRANSH X X 4 275 400

ISSION MAT'LS/PROC. 2 (RP)
THERMAL CONTROL

INSULATION SYSTEMS 5 OSF D 204 200 200
|COMPOSITES FOR LARGE

SPACE _STRUCTURES 6 X X 17 300 500
IN-SITU SPACE MFG. OF
ELARGE STRUCTURES 3 X pa2o - 300
LONG-TERM SPACE EFFECTS 4

N MAT'LS X 15 -—- 200

| CONCURRED WITH BY WG-TT

*PRIORIT




TASK

01

02

03

02

Vo)

06

07

THEME #08 - SPACE INDUST.

f SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT FORM lw
{List in numerical order, 1 — Highest Priority) WORKING GROUP__M-1 e
* oate_4 /29 /76
7 8 9 10 n 12 SUMMARY PRIORITY
THEMENO. | space 'S;Ang SETI SOLARSYS. | GLOBAL |aDv.TRans| NASA R&T ASSESSMENT
TECHNOLOGY NEED NO—~—08 POWER DUST. EXPL. SERVICE |[SYS. coment JuaTom] wa | T+ u;“‘i;en 'Rx'l—mm
SPACE HABITAT
MANUFACTURE & REPAIR 5 > 20
DEVELOP LUNAR HABITAT
CONSTRUCTION METHODS 6 >20
DEVISE THERMAL CONTROL X
FOR SPACE HABITAT 4 OSF >20 250
MANUFACTURE COMPOSITES
IN SPACE 8 >20
EXTRACTION OF STR.
MAT'LS FROM LUNAR SURF 7 X |>20 100
MAT'T
SPACE PROCESSING FOR USH X
ON EARTH 1 04 220 2000
DEV. OF FAB. TECH. FOR
SPACE ERECTABLE STR. 2 X 5 500
EFFECT OF SPACE ENvV.
ON MATERIALS 3 X 16 300
_ o0 2
. y

* PRIORITY CONCURRED WITH BY WG-TT



TASK

01

02

03

THEME #9 - SETI

SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT
(List in numerical order, 1 — Highest Priority)

WORKING GRoue__M-1

pate_4 /29,16

FORM .‘.?

9 *

10

"

12

SUMMARY PRIORITY

THEME NO. | SPACE suﬁg'r SETI SOLAR SYS. (:.Lom\lE ADV.TRANS HASA BT ASSESSMENT
NDUST. RVICE |SYS.
TECHNOLOGY NEED NO- PORER NI XL o comm | ot 80| wg | TT [CUETEN 'Tf\fL
- N-F

LORGEFORES FOAMTT"
RFP_PROTECTION 3.1 X 1220 250
LARGE ANTENNA
STRUCTURES - STABLE 2 X 6 200
ADV. LUB. FOR ANTENNA
STRUCT. 4r* X >20 100 100
LONG-LIFE CRYOGENIC X
SYSTEMS FOR MASERS,ETC 1 (RR)| X 7 300 500

* PRIORITY CONCURRED WITH BY WG-TT
%+ TT QUESTIONS THE NEED FOR THIS TASK



TASK

01

02

03

04

05

06

07

08

09

10

11

12
13

Ui Fiv =

VLA

N DToTU LAT L.

rage i vl

S

SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT
(List in numerical order, 1 — Highest Priority)

M-1

WORKING GROUP.

FORM I
FORM Il

oaTe_4 /29 /76

7 8 9 10 * 1 12 NASA R&T SUMMARY PRIORITY
THEMENO. | space WALE SETI SOLARSYS. [ GLOBAL |ADV.TRANS ASSESSMENT
TECHNOLOGY NEED NO. R ousT: EXPL SERVICE Y comm [raramnf we | 77 |V L gk
KAD. STABLE COMP. 9 X 1 300
SOLAR SAIL MTL. 7 X |>20 250
ELECT. MTLS. FAB. 4 X 19 1000
CRY0O. FOR MASERS 8 X X 8 300 500
(RR)
MTLS. PWR. CONV. 12 X X |>20 100 200
— (RP)
MTLS. ENERG. STOR. 6 >20
HI. TEMP. SOL. CELLS 10 X |>20 500
NUCL. SHIELD 1 X 14 400
- S
PLAN. PROBE TPS 13 X 12 400 400
— —_—
ABORT RTG TPS REJECT X >20 50 50
CRYO. FOR SCI. 5 X X 9 300 500
S (RR)
| SUN RADIATOR S R I N 220
PLAN. ATM. INSUL. 1 220
= J

* PRIORITY CONCURRED WITH BY WG-TT




THEME #10 - SOLAR SYSTEM EXPL. (CONTINUED) Page 2 of 2

( SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT FORM .'.'?
{List in numerical order, 1 — Highest Priority) WORKING GRoup___M-1
paTe_4 /29 /76
7 8 9 10 1 12 SUMMARY PRIORITY
T;‘-SK THEME NO. SPACE lspACET SETI SOLARSYS. | GLOBAL ADV.TRANSI NASA R&T ASSESSMENT
£ TECHNOLOGY NEED NO. POWER NDUST. EXPL. SERVICE |SYS. Corrent |R&TBem| wg | TT CI;ER TS?T
14 | SAMPLE RET. E/C 3 >20
15 | T/C MTLS. DEV. 2 X 220 300 300
16 | CONTAMINATION 14 X |>20 200
17 | ENVIR. CONTROL 15 X >20 100 100
18
ROVER T/C 16 220
19 | REUS. INSULAT. REJECT >20
20 | RADIOACT. HEATERS 18 >20
21 | SOLAR PRCBE TPS REJECT >20
2» | MIn %k crvo. ] | Regect »
(RR) 10 200 200
— J

* PRIORITY CONCURRED WITH BY WG-TT



THIME #11 - GLOBAL SERVICE

r SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT FORM II)
(List in numerical order, 1 — Highest Priority) WORKING GROUP M-1  FORMIN
DATE_4 /29 /76
7 8 9 10 " 12 NASA R&T SUMMARY PRIORITY
TAS THEMENO. | gpace SPACE SETI SOLARSYS. | GLOBAL [ADV.TRANS. ASSESSMENT
#  |recinoLocy NeeD NG POWER INDUST. EXPL. RERMICE N [Bx. current |R&T 8w wg | 7 | CUrT. | R&T

$K TOTAL $K

CONDUCTIVE THERMAL

01 | CONTROL COATINGS 4 oss| x |13 50 200
02 | MANUFACTURING IN N R
SPACE N 2 X | 20 -- 300
CRYO SYSTEMS FOR
03 | cemeppe ) N 1 X |>20 -- 200
04 | CONTAMINATION 6 X [>20 = 200
05 | ULTRA-HIGH COND. o T
HEAT PIPES 3 x | 18 -- 200
—t
06 | LOW o COATING 7 X 2o -- 150
07 | STANDARD THERMAL
DESIGN B i 8 X 320 . .
DIMENSIONAL STABLE B - =
08 | STRUCTURES 5 X [|>20 — 200
09 | INTEGRAL HEAT PIPES - e T x [>20 = 150
. _ — o (SN | S—— S S " )
I B I R R
— — — — — 4 e SE— S (RN
- y

* PRIORITY CONCURRED WITH BY WG-TT



TASK

01

02

03
04

05

06

THEME #12 - ADVANCED SPACE TRANSPORTATION

( SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT ;(O):: I'lnl
{List in numerical order, 1 — Highest Priority) WORKING GRoup__M-1
paTe___4/_29/76
7 8 9 10 1 12 NASA R&T SUMMAR" PRIORITY
THEME NO. | gpacE SPACE SETI SOLAR SYS. | GLOBAL |ADV.TRANS, ASSESSMENT
i . ]

TECHNOLOGY NEED NO. ik NOUST EXPL SERVICE [SYS. Coment R8T Bae| wG | TT [T ngl $K
TPS/MATERIALS 2 X 2 550 550
HI. STRENGTH ALLOYS i T
AND COMPOSITES 4 X 220 400 400
THERMAL CONTROL '

SYS. AND MAT'LS 6 OSF| X [>20 200 400

METALLICS AND CHEM.

ENV. 3 X 220 400 400
NDT/NDE FOR
STRUCTURES 5 X %20 300
MATL'S FOR ADVANCED - SN —

PROPULSION 1 X 1 300

. - IR A
— — = = —rr— —— - S e
o S I s | . o I N
N J

* PRiORITY CONCURRED WITH BY WG-TT
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