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FOREWORD

The Lockheed Missiles & Space Company, Inc. (TMSC) is
submitting this final report in partial fulfillment
of the requirements of Contract NAS 3-14342, Effect
of Environments on Insulation Materials. Mr. R. T.
Parmley was the IMSC Program Manager and Mr. James

R. Barber was the NASA-Lewis Research Center Project
Manager. The work is presented in two volumes. The
first volume (NASA CR 120978) covers the total scope
of the program, a summary £nd discussion of the re-
sults plus significant conclusions developed from
the results. Volume II (NASA CR 120975; 1s basically
& materials property handbook providing the detajled
test results in tabular and graphicel form.
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INTRODUCTION

Due to the extensive amnunt of test data obtained in this program, it was
deemed necessary to present the results in a separate materials handbook
volume for ease of reference. The data are presented bv material type,

material property and environmental exposure in ‘.at order.

The daia are given in tabular form on the left hand page with the corres-
ponding graphs on the right hand pege, where sppropriate. Engineering units
sre used with secondary scales in the International System of Units. The
data are plotted against exposure time and in some cases, where appropriate,
exposure temperature. The ordinate {vertical) scale on the graphs for a
particular material and property are kept constant for all eight environ-
mental exposwre conditions so rapid visual comparisons can be made on the

effects of different environments on taat property for that material.

The raw test data were computer reduced, “abulatzd and plotted to insure
uniformity of presentation and accuracy. All the data cards were checked
twice to insure the raw input values are correct. The computer program was
carefully checked out to insure the data reduction, tabular listing and

plotting routines were correct.

For some of the tabular listings, a notation DESTROYED IF ENVIRONMENT apvoears.

This notation indicates the sample deteriorated in the environment to the ex-
tent the post exposure tests could not be performed. For example, the T2-
hour salt air environment removed the aluminized coatings so emittance values
could not be measured: therefore, the above notation appears in the tabular
listings. However, the tensile strength value could still be measured on the
surviving substrate for the same salt air environment and strength values are
provided in the appropriate tables and graphs.

Tensile strengths for the shields, films and spacers are reported in force/
unit width instead of force/unit aree. It was found to be very difficult to

1
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measure the thickness of, for example, 1/L mil (6.4 x 1073 mm) Mylar cr Kap-
ton without "indenting” the film and thus altering its tensile properties.
For this reason, the above listed force/unit width values are used. Nominal
thicknesses for the different test materials are provided in Table 5, Volume
I.

The emittance values were measured for both sides of double aluminum and gold
coated Mylar films. The sides were arbitrarily designated "I" and "O" and are

reported as such in this volime.

The data are presented within the same major groupings used in Volume I.
° Radiation Shields (6 each)

Spacers (4 each)

° Ground-Hold Materials (U each)
° Miscellaneous Materials (6 each)
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MATERTAL. =SINGLF ALUMINTZED MYLAR, /4 MIL

PROPERTY «uE]JGHT

ELVIRONMENT
CONTHGU TG DEG F (2) DEG ()

F DAYS GRAMS
| o) 24800400
10,0 «24750+00
I o U « 2770000
100 « 27700400
| o0 « 2695000
15040 « 26900400
} ot «24T7G0+N0
15140 24030400

EMVIRONMENT 2 (RCDE)
VAQ!IMe | ,E=06 TOHRe EXPOSULRE
TIME 240 HR

£ DEG W DEG K GHAMS
b - - « 25700400
660, 367, «25550+00
| - - 2720000
h6D, 367, e2T120e00
) - - 226950400
930, 294, 026900000
| - - 24900400
%30, 294, 02“650000
| - - e 26450400
180, 8, « 26520400
| - - «24700400
Lo, 78, 02“7“c000
| - - «26600+00
37. 2l 026500400
| - - 2505000
37. 2l «25000+00

NOTE +SFE TABLE S FOR IDENTIFICATION OF TEST NATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS 1€ ESTIMATED TO RE ¢= 2 PERCENT

EMVIRONMENT 2 (AR)

VAClitIMe | .E=06 TORRe 200 NEG F

{93 DFG Q)
F HOUIRS GRAM -
| o o2 0400
24,0 e 2490040
| «0 24500400
24,0 s 2HUBOaNN
| o0 e 29700+ )
2L0.0 « 25550400
) o e 27200400
2u0.0 27120400

ENVIRONMENT 3
HIGH TFEMPERATURF, 200 DFG F
{93 NEG €) 4 PFRCENT R,H,

F HAURS GRAMS
! «0 27200400
ey.l « 26950400
) o0 « 23900400
24,0 « 23450400
| o0 «24000+00
T72.0 «23950+00C
| o0 «2%160400
72.0 «25100+00
) o0 «24600+00
2u0.0 «24700400
| o0 2655000
evwo.0 + 26600400

oTHE DEPENUENT VARIABLES ARE IN SCIENTIFIC NOTLTION
THE £¢0l EYC, IS THE EXPONENY OF 10

+THE PHE=FXPOSURE DATA ARE MARKED WITH | 1IN THE F COLUMN
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METERTAL =SINGLE ALUMINIZED MYLAR, /4 MIL

PRAPFRTY =wEIGHT

ENVIRONMENT §
98 PERCENY R.H, 9% DEG F
(35 VEG ()

F HOUIRS GRAMS
{ .C «2H3ISN+NN
2,0 24400« 00
[ o0 26150400
12,0 026'90’00
| 0 «2HTN0SQ0
24,0 2HB5040C
| «0 « 26700400
24,0 .2694N«00
| o0 « 27450400
12,0 27450400
| .0 « 25500400
72.0 2555000

ENVIRONMENT 7
WATFR JMMERSTION AT 70 DEG F
(el vEG C)

F HOURS GRAMS
| «0 2« 24050400
9 «24 100400
) o0 026250400
5 e 26260+00
| o0 0 25450+00
2.0 «25530400
| o0 « 27550400
2.0 27620400
I o0 2259575000
24,0 025720400
| «0 + 26750000
24,0 +26750400

NOTE . +SFE TABLE S FOR IDERTIFICATIAN OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMCNTS IS ESTIMATED TO RE ¢~ 2 PERCENTY

ENMVIRONMELT &
95 PFRCENT R,H,/SALT AIR
95 DEG F (35 NHE6 ()

F HOURS GRAIHS
| .0 « 26800400
12,0 «28350+00
| «0 25400400
12.0 .2B8800+00
) .0 o?b“UO’OO
24,0 « 27200400
| o0 «2B8050+00
24,0 « 29650400
| «0 « 26750400
72,0 « 31000400
| 0 oE??ED’DO
72.0 e 32400+N0

EMVIRANMENT 8 (CD)
GASEOUS OXYGENe 70 DEG F
(2) DEG C) |.E=NI TORR

F DAYS GRAMS
) o0 « 25350400
b,2 «25550+00
| o0 «25400+00
Y,2 +255%50+00
| o0 « 24850400
150,0 25000400
| o0 «27300+00
150.0 2735000

JTHE DEPENDENT VARIARLES AR:: IN SCIENTIFJC NOTATION
THE E*O0l ETC, IS ThE EXPOHNEKT OF 10
+«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN
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OATEFTAL =STNGLF ALULMINIZFD MYLAR, /4 MIL
PROPFRTY =wEIGRT

ENVIHONMENT R (EF) EMVIRONMENT 8  (GH)
GASEOUS RLUOKINE. TC OFG F 95 PFRCENT P,H, AIR/FLUORINF
(21 VEG C) !t ,E=«03 TOKW MIXTURE AT 95 DEG F (35 DEG C)e4 HR
F DAYS GRAMS F F P,P., TORR GRAMS
| .0 « 25350400 | .00n . 26200400
4,2 «25850+00 . INQ=02 .26150+00
| o0 «26600+00 | 000 « 26750400
4.7 27100400 . 100=N2 «26820+00
p | .0 «25200+00 1 «NOC . 26550400
- 150.,0 « 25800400 . 760403 SAMPLE DESTROYED
i o U «26850+00 I . 000 «25350+00
150.0 e 2THUNSQU .760+03 SAMPLE DESTROYED

o R

NOTF o J,SEE TARLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
JACCURACY OF MEASUREMENTS IS ESTIMATED TO RE +¢= 2 PERCENT
JTHE DEPENDENT VARIABLES ARE IN SCIENTIF:!C NOTATION
THE E+01 ETC, IS THE EXPONENT OF 10 .
.THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN ‘ '
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MATERTAL «SINGLE ALUMINIZED MYLAR, 1/4 MIL
PROPFRTY «TENSILE

FEMVIKHONMENT | ENVIRONMENT 2 {AR)
CONTROLy 70 DEG F (2} DEG () VACUIIMy | E=U6 TORR, 200 DFG F
{93 DEG ()
F VAYS LB/IN N/M
F HOURS LB/IN N/M
« U «HSC+01 R L
.0 LH14+01 ,9014017 2y4.0 «392401 .6BT7403
10.0 476401 « 834403 24,0 «H10«0 | «T1R403
10.0 «SBO+0) L1 02+04 240.0 «S48+01  ,9604073
1S0.0 472401 L827+03 240.0 «SHC401 L94A+DT
‘SU.O .490+0| 0859§01
FENVIRONMENT 2 (BCDE) ENVIRONMENT 3
VACIIUM, 1 ,E=06 TORR, ZxPOSURE HIGH TEMPERATURE, 200 DEG F
TIME 240 HR (93 NEG €) 44U PFRCENT R,.H,
F DEG R NEG K LR/IN N/M F HOUIRS LB/IN N/M
! 660, 367, «DH8+LI 9604073 24.0 Hlbe0l  ,T29403
660, 367, .5”0#0' .9“6001 4.0 ¢+ 380¢01} .666*03
53N, 294, e 566401 4992403 72.0 e I%H+01 6904013
%30. 294, «6UH001 S 1240M 72.0 410401 ,718+03
f40. 78. +SUBe0!l 4960403 240.0 «H4A0e0l B8CH+01
. 140, 78, eB34¢01 936403 240.0 «H40+01  LTT1403

' 37. 2l MTO00I 0823901
37. 2l H56+0 1 «199¢+013

NOTE .« «SEE TABLE S FOR [DENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS 1S ESTIMATED YO BE #= 4 PERCENT
.THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+01 ETC, IS THE EXPONENT OF 10 .
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN ’
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MATERTAL =SINGLE ALUMINIZED MYLAR, /4 MIL
PROPERTY «TENSILE

ENVIRONMENT § ENVIRONMENT 6
95 PERCENT R,H, 95 CEG F 95 PERCENT R, H./SALT AIR
(3§ DEG C) 95 DEG F (35 DEG C)
F HOUKS LB/IN N/M F HOURS LB/IN N/M
12.0 JU56401 . 799+4073 12.0 CU46401 o TBI403
fe oG 4Su+01 ,795+013 12,0 460401 ,806+073
24.0 JUL2401 L TTH403 P40 «536401 .939403
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, 2.0 «536401  .9394+03 72.0 JUTH401  LB8314+03
. 72.0 478401  .838403 72.0 «U96401  .869403
ENVIRONMENT 7 ENVIRONMENT 8 (CD)
WATER IMMERSION AT 70 DEG F GASEOUS OXYGENe 70 DEG F
(21 DEG C) (21 DEG C) 1.E=03 TORR
| F HOURS LB/IN N/M F  DAYS LB/IN . N/M
f .5 504401 ,883+03 We2 446401 L TBI403 ’
g 5 J450401 788403 “e2 «490401 oB59403
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24,0 «520401 911403

NOTE , .SEE TABLE S FOR IDENTIFICATION OF TEST MATERYALS(VOL I) e
+ACCURACY OF MEASUREMENTS 1S ESTIMATED TO BE ¢= 4 PERCENT AN
.THE DEPENDENT VARIABLES APE IN SCUIENTIFIC NOTATION
THE E+0) ETC. IS THE EXPONENT OF 10 3 :
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN LA
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7 200710°02

30 w0 %0 60
TIME, WRS

ENVIRONMENT 6
95 PERCENT R ® /SALT AR
95 DEG F 135 DEG C»

70

03

t120x-9°

o LOuUnO‘DS

9 soox10*%2

@ 800x10°%

- @.000x10°%

7.200x10°%2

SSRINE L
TIME, DAvS

ENYIRONENT §1CD)
GASEOUS OxvOEN, T0 OLO F
(21 OEO C) 1.E-03 TORR

LOCKHEED MISSILES & SPACE COMPANY
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MATERIAL =SINGLE ALUMINIZEDR MYLAR, /4 MIL
PROPERTY =TEANSILE

ENVIRONMENT B (EF) FNVIRONMENT 8 (GH)
GASEOUS FLUORINE, 70 DEG F 95 PERCENT R,H, AIR/FLUORINF
(P71 DEG C) 1,E=-03 TORR MIXTURE AT 95 DFG F (35 DEG C)el4 HR
F VDAYS LR/IN N/M F F P,P, TORR LRB/IN N/M
4.2 «508+401 .830+03 +100=02 SSU0+01  ,94A 03
Y.2 0520*0| .9"*0? 0'00-02 0520+0‘ nq|'§03
150.,0 500401 8764013 + 760403 SAMPLE DESTROYED
150.0 466401  ,816403 « 760403 SAMPLE DFSTROYED

NOTE. +SEE TABLE § FOR IDENTIFICATION OF TEST MATERIALS(VOL I®
+ACCURACY OF MFASUREMENTS IS ESTIMATED TO BE += 4 PERCENT
+THE NEPENDENT VARIARLES ARE IN SCIENTIFIC NOTATION

THE E+01 ETC, IS THE EXPONENT OF 10
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

L}
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.‘N

M —nNZm-=

Z—~or

-X ~C=-X -

MATERIAL - SINGLE ALUMINIZED MYLAR, /4 MIL PROPERTY- TENSILE

1 120x0°03

L 1 owoxi0*93

2

9.600x10*0

2

02

=2 1 8.800x10°

02

8 000x10"

2

7.200x10*0

“0 (] 80 100 120 10
TIME, DaAYS

ENVIRONMENT BIEF)
GASEQUS FLUORINE . 70 OEG F
t2) DEG C) 1.E-03 TORR

15

LOCKHEED MISSILES & SPACE COMPANY -




GATERTAL =SINGLE ALUMINIZED MYLAR, 1/4 ML
PROPERTY «FMITTANCE

FOVIRNNOEST | FNVIRONMEMT 2 (AR)
CONTROL s TU DEG F (P21 DFG () VACIntMe k=0 TOKRs 200 DFG F
(93 DEG Q)
F DAYS EMITTANCE
F HOURS FMITTAMCE
| U «31C=01
(NSINY «3J00G=01 | U e P90=01
' 00 o?l(““' 2L‘QU .300-(1!
P, 3 «290=01 i o 2RN=()
| ol ¢ 320=01 4.0 «290=01
150,0 cHUG=01 | o0 e 310=01
| U «J10G=-01 240,.0 «2R0=N1
1800 HIG-01 | .0 .300=01
240.0 280011 .
EANVIRNANMEMT 2 (RCDE) EMVIRONMEMT 3
VACHIUMy 1 ,e=0G6 TOUHK, EXPOSURE HIGH TEMPERATURE, 200 NEG F
TIME 240 Hu (93 DEG C€) 4wU PFRCENT R H,
F NDEG R DEG K EMITTANCE F HOURS EMITTANCE
| - - «310=01 | 0 «310=0!
660, 367, 280=01| 24y.0 29001 '
, | - - «30G=01 [ .0 . IN0=01
‘ 660, 3IA7, «28G=01 4.0 «280=01
| - - +310=01 i «0 ¢« 310=01|
930, 294. e270=0) 72.0 +280=01 ‘
i - - 0300-0. | o0 0290-0. !
| 530, 29y, «30G=01 7240 «260=01 |
s | - - 29001 [ .0 .300-01 g
’“00 780 03'0.0‘ 2“0.0 .270-0.
: | - - .290-0l | o0 .3!0*00
! '“0. THe OZ“O'OI 2“000 .300'0'
| - - «310=01}
37. 21l 0300'0'
| - - +300=01
37. 2l «260=01
NOTF, oSEE TABLE S FOR IDENTIFICATION OF TEST NATERTALS(VOL 1)
+ACCURACY OF MEASUREMEMTS 1S ESTIMATEO 70 BE ¢+=,03 UNTITS

+THE NDEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+O0l ETC., IS THE EXPONENT OF |0
«THE PRE=EXPOSURE DATA ARE MARKED WiTh | IN THE F COLUMN




Po—

b Las T Y ol T d ]

A Ze e

MOZE = XM > el MO

03

.03

MATERTAL- SINGLE ALUMINIZLD My AR (/v ML PROPERTY - DEL TA EMITTANE

D b 444 T 4 +—
E b4 +— -+ b4
L + N
T .Om L 1
N T
J € b
" -
! .03 ~
T ]
[}
i
¢ ]
£ .
02 Bl
)
8 .0l
]
0 4
I . - ™
TIME, DATS TIME, WRS
ENVIRONMENT | ENVIRONMENT  2148)
CONTROL, 70 DEG F 121 DEG C) vACUUM, | £-06 TORR, 200 DEG F
193 DEG €}
0 194
h 1
Iy
v .0n
A
L
L]
)
1 .03
1
A
N
i
.o
.0
K
22 118 288 se: *t eat T1
IER R
%, 0I6
O IROWENT 210CDE) COWIROWENT 3
vACUM, 1.C-00 TORR, CxPOSURE Hi0n TOOURATURE. 200 050 F
TIE 20 0 193 050 C) % PERCENT A.M.

17

LOCKHEED MISSILES & SPACE COMPANY
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R s s v a

ENVIRONMENT §
95 PEPCENT R,H, 95 DEG F

MATERIAL =SINGLE ALUMINIZED MYLAR, /4 MIL
PROPERTY «=EMITTANCE

ENVIRONMENT 6
95 PERCFNT R,H,/SALT AIR

(35 OEG Q) 95 DEG F (35 DEG ()

F HOURS EMITTANCE F HOURS EMITTANCE

| .0 «300-01 | «0 «300~01
12,0 0270=01 12,0 »300=~01

| «0 «290=01 | .0 2290=01
'200 «260=01 2.0 «280=01

| .0 .ZQO-OI | 00 o’OO'O'
°4,0 0260.0‘ 2“00 c!'O'O'

| .0 «300-~01 | o0 «300<01
24,0 02603=01| 24%.0 «530=01

[ oo 0290’0. | o0 «300-01
72,0 «280=0} 72.0 SAMPLE DESTROYED

| 0 290«01 | o0 +»300=01
72.0 e T760=01 72.0 SAMPLE DESTROYED

ENVIRONMENT 7
WATER TMMFRSION AT 70 DFG F

ENVIRONMENT 8 (CD)
GASEOUS OXYGENs 70 DEG F

(21 VE6 Q) (2! DEG C) |1.E=N3 TORR
F HOURS EMITTANCE 2 DAYS EMITTANCE
} 0 0290=01{ i o0 e290=01
05 02’0-0' b.2 0270.0|
| .0 0300'0. | 0 .280-0?
) «310=01} Y.2 29001
| o0 .290-0l | .0 0250'0'
200 0200‘0' |§00° .160-0!
[ .0 «290=01 | +0 « 2800}
2.0 01'0-0. IS0.0 .,70-0'
[ o0 «280=01
ev,.0 «330=014
| 00 01.0.0'
ev,.0 «300=01i
NOTE « oSEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL I)

+ACCURACY OF MEASUREMENTS 1S ESTIMATED TO RE ¢=,03 UNITS
+THE DEPENDENT VARIABLES ARE IN SCIENTIFJC NOTAYION

THE E«O01 ETC, 1S THE EXPONENT OF 10

«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

18

~~~~~~
o



. a v

P AIEY e T A~ i o

MOZE 4™ B MO

MOZE e XM B ™0

MATERTAL- SIMGLE A iMiNIZED ™MTLAR /4w ML

$ 4 4
1 1 [V
t i
.On
4444
I\
}
R4
03
2888
.02
[]]
i A I\
- . 2 M 4
' 18
11, WS
ENCIRONMENT 8
9 PERCENT R n 9, DEG F
13% oG C»
gy
-0
R
.08
N ]
-0

1 1eaneEEt \e
T, a3
oWITSON 9

WATER [EASION 4T 70 OCS ¥
2 0s O

PRIOFERTy  DF A $M;"Tar §

e SR e Y B SRR 'yt
2 t»« + 4 + 44 b—l—
§ oo *
A 4
€
L 4
!
T 03
1
A
N
€
.02
.01
0 ,
s ]
TiME, WS
ENVIROMRNT &
% FINCENT R+ /SALT AIR
93 0LG F 139 OCG O
b
? [
Y.
A
€
L]
1
7 03
Y
A
i
|
.0 1
L
! ad
, aalll [ ]
AANSSNEpaRNN|
-0 [ 11BAR0RAER0AY!
AL BB #0° BE.

19

OwINGIENT §:CD)
CME0US Ouveln, 70 B8 7
2 880 C) ).C-03

LOCKNEED MISSILES & SPACE COMPANY
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MATERIAL =SINGLE ALUMINIZED MYLAR, (/4% MIL
PROPERTY «tEMITTANCE

ENVIRONMENT 8 (EF) ENVIRONMENT 8 {GH)
GASEOUS FLUNDRINF, 70 DEG F 95 PERCEMT R,H, AIR/FLUORINE
(21 DEG C) 1.,£=03 TORR MIXTIHIRE AT 95 DEG F{38 DFG C)e4 HR
F bayYsS EMITTANCE F F P,P, TORR FEMITTAMCE
| .0 e290=01 } 000 «290=01
4.2 «330=01 «100=02 350 01
| +«0 «300=01 | . 000 «280=01
an -320'0. 0'00-02 .330-0|
| +0 «300=01 i .000 e 29N=01
1%0,0 «310=01 » 760403 SAMPLE DESTROYED
' 00 0280'0' l 0000 .280-0'
150,0 «310=01 » 760403 SAMPLE DESTROYED -

{
]
f
i
{
f

NOTE, .SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL I)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE ¢=,03 UNITS
.THE DEPENDENT VARIARLES ARE IN SCIENTIFIC NOTATION
THE E+O0l ETC, IS THE EXPONENY OF 10
.THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

20




-

e

k.

» 4m Mo

MOZP aa— T

.03

MATERIA - SINGLE ALU™INIZED MYLAR, 1/ MIL PROPERTY -

- -

-4
TRTIRTIT

TIME, DAYS

ENVIRONMENT  BLEF)
GASEOUS FLUORINE, 70 DEG F
(21 DEG €1 1.E-03 TORR

21

LOCKHEED M!SSILES & SPACKE COMPANY
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VACUIUM,

MATERTAL =SINGLE ALUMINIZED MYLAR,

PROPERTY «REF| ECTANCE

ENVIRONMENT
CONTROL, 70 DEG F

DAYS

.0
10,0
o0
10,0
.0
150.0
«0
150,0

(
(21 DEG C)

REFLECTANCE

«896+00
875400
«887+00
«876+400
e 912400
« 87700
»900+00
.889+00

ENVIRONMENT 2 (BCDE)

Tite 240 HR

F DEG R DEG K

660, 367,
' esa. e,
' 530, 2o,
' s30. 2o
'k, Ts.
R
! ;7. ;l.
'S e
NOTE.

1 ,£=06 TOYRy EXPOSURE

HEFLECTANCE

«901+00
«823+00
«933+00
«883+00
«905+00
«892400
« 844400
«894+00
«896+00
«882400
« 914400
«862+00
+905+00
«883+00
0906400
+888+00

VACULIM,

/4 MIL

ENMVIRONMENT 2 (AR)

(93 DEG C)

F

H1GH TEMPERATURE,

HOURS

0
24.0
.0
24.0
.0
240.0
.0
240,0

|.E=U6 TORR, 200 DEG F

REFLECTANCE

.902400
«B10+00
19|3+00
+B61+00
«901400
.823+00
«933¢00
.883+400

ENVIRONMENT 3

200 DEG F

(93 DEG C) 4U PERCENT R,H,

F

HOURS

REFLECTANCE

«868+00
«899+400
«875¢00
«901400
« 906400
«854400
«906+400
« 791400
« 906400
«872400
«905+00
«880+00

.SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)

+ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE ¢=.02 UNITS
THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E+O01! ETC,

. S - &L " PR % A n ST .
AT A Ve®EE ok @A LRI GBS MR
. L e AN B E

22

IS THE EXPONENT OF 10
+«THE PRE=EXPOSURE DATA ARE MARKED WITH |

IN THE F COLUMN




~

S I AR e

Mg

MATERIAL- SINGLE ALUMINIZED MYLAR,

0 LI
E
L
1
A
Q"
£
3
L
E
[«
1
A
N
C
E
-1
I
TIME, DAYS
ENVIRONMENT |
CONTROL, 70 DEG F (2} OEG C)
o]
E
L
1
A
R '.’.1 a a a s B
g E—{ ,‘#u | =
E
L
]
A
N
C
€
.1

1re MiL

. 0EG W

ENVIRONMENT  Z(BC0E!
VACUUN, 1.E-08 TORR, EXPOSURE
TINE 240 WR

23

PROPERTY- DELYA RELECTANCE

MOZPOMrMMEO »«rmO

MOZTP A0 MG > —+rmo

1

TIME, WRS

ENVIRONMENT 214B)
vaCUUM, | €-06 TORR, 200 DEG F
193 DEG C»

|
11

VIR, WS

ENVIRONENT 3
“ion TEMPEMATURE, 200 DEO ¢
193 DL €1 “0 PERCENT R.M.

LOCKHEED MISSILES & SPACE COMPANY
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MATERTAL =SINGLE ALUMINIZED MYLAR, /4 MIL
PROPERTY eREFLECTANCE

ENVIRONMENT S ENVIRONMENT 6
95 PERCENT R,H, 95 NEG F 95 PERCENT R.H./SALT AIR
{35 DEG Q) 95 DEG F (3% DEN Q)
F HOURS REFLECTANCE F HOURS REFLECTANCE
| o0 «908+00 ( o0 «930+00
12.0 «883+00 i2.0 «887+00
| 0 «906+400 | o0 « 917400
12,0 871400 1240 +876400
. | o0 +308+00 { «0 .902+00
- 24,0 «890+00 24.0 .887+00
| «0 907400 | o0 «899+00
24,0 «887+00 24.0 o T19+00 -
| .0 «901+00 | «0 «925+00 ‘
72.0 .888+00 72.0 SAMPLE DESTROYED
| 0 0900400 | .0 .927‘00
72.0 «8US+00 72.0 SAMPLE DESTROYED
ENVIRONMENT 7 ENVIRONMENT 8 (CD) _
WATER IMMERSION AT 70 DEG F GASEOUS OXYGENe 70 DEG F
(el DEG C) (21 DEG C) 1.E=03 TORR
: F HOURS REFLECTANCE F NAYS REFLECTANCE
? | .0 +933+00 | .0 +927+00 s
: 9 «881+00 L XY - 2897400 E
; { «0 « 924400 | o0 «928400
{ 5 «879¢00 v,2 898400
% | .0 «926+00 ' 0 «929+00
; 2.0 «886+00 150.0 +84B+00
; | o0 « 929400 | o0 «930+400
2.0 «886+00 180.0 « 781400
| oC «927+00
24,0 «+884900
| .0 0925400
4,0 «881+00

NOTE . +SEE TARLE S FOR IDENTIFICATION OF TEST NATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS 1S ESTIMATED TO BE +=.02 UNITS
THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION ‘
THE €E«0! ETC, IS THE EXPONENT OF 10 L
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN ‘ .

24
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e B b = v b e s

MOZP 4OME MO »«4r™mO

s
-

MOZP 4OMC AMD B Mo

MATERIAL- SINGLE ALUMINIZED MYLAR,

179 MIL

- bt - g .
‘ 4 - -4: 44
:
|
o
TIKD . HRS
ENVIRONMENT 5
95 PERCENT R.H 95 DEG F
(35 NEG C)
1
e o am
ENVIROMOENY 7

WATER [MERSION AT 70 DCO F
(21 DEO C)

PROPERT Y- DELTA REF _ECTANCE

E It
C |
T
A
R .0,
4
3 N
L
£
<
T
A
N 4
C 1
E — b
-_l
TIHE, e ~
ENVIRONMENT 6
95 PERCENT R.M /SALT AIR
9% DEG F (35 DEG C!
o —
E
L
7
A
'{ .’lllilll{lIlZIIlZIILIIIIIIII-b
F
L
[4
4
¥
"‘ N
c
€

CNvIROIENT  8ICD)
GASEOUS OxYOEN, 70 OEO F
(21 0K6 C) 1.6-03 TOWM

25

LOCKHEZD MISSILES & SPACE COMPANY
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MATERIAL =SINGLE ALUMINIZED MYLAR, /4 MIL
PROPERTY =REF| ECTANCE

ENVIRONMENT 8 (EF) ENVIRONMENT 8 (GH)
GASEOUS FLUNRINE, 70 DEG F 95 PERCENT R,H, AIR/FLUORINE
(21 DEG C) 1.E=03 TORR MIXTURE AT 95 DEG F(35 DEG C)e4 HR
F DAYS REFLLECTANCE F F P,P, TORR REFLECTANCE
! o0 «920400 | ,000 896400
4,2 .862+00 . 100=02 870400
| .0 934400 | .000 +932400
4.2 «854+00 . 100=02 «86T+00
| .0 866400 | .000 .873+400
150,06 «849+00 . 760403 SAMPLE DESTROYED
i o0 « 901400 ] .000 .873400
19040 860400 . 760403 SAMPLE DESTROYED

NOTE o

+SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED T/ RE ¢=,02 UNITS
.THE DEPENDENT VARIABLES ARE IN SCIENTIF.C NOTATION

THE E¢0! ETC, IS THE EXPONENT OF 10

+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

26
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v mEmas

S e

MAOZ® 4OMCAMD »«4FMO

MATERIAL- SINGLE ALUMINIZED MYLAR,

.0, 4
=4t L3 J;J
nee
'3
s
1
1
TIME, DAYS

ENVIRONMENT Q(EF)
GASEOUS FLUORINE, 70 DEG F
21 DEG C) 1.E-03 TORR

1/4 ML

PROPERTY- DELTA REFLECTANCE

-t




ADHESION TEST RESULTS

*sumsmmmtmmmum

#* Tvo specimens.

28

MaterialX: Single Aluminized Mylar, S-A-M
| | conTIN:
ENVIRORMENT EXPOSURE PARAMETERS (ADHISTION
PERCENT
0, or F, REMOVED,
Partial | TEMP TIME VISUAL
No.| DESCRIPTION Press., | °R(°K)| R * | T TTON)
Torx e
%6) 24 0
660
2 Vacuum, 2o 0
<1076 Torr 1 | au0 0
£ |
(18) | 2% 0
37
(22) ’-:: 0
3 200°F (93°C) = g
R.H.
wos 2hko 0
12
95% R.H, at = g
S 95°F (35°C) = o
12 0
¢ 95% R.H./Salt - of e
o o I [y it
hy t.
0.5 0
7 Water Immersion > o
at 70°F (21°C) = 0
8e,| Gasecus Oxygen 103 00 | 0
a | at 70°P (22°C) [ 30-3 3600 0
8e,| Gasecus Fiuorine 103 100 0
r at 70°F (21°C) m#; 3600 0
8:. 95% R.H./P 10" 3 )
os*r ( 3945 -—m——-‘ 3 Destrayed
aaterial ! I),.




e asaaaeh g tamen e < W

FLEXIBILITY TEST RESULTS

Material*:; ©Single Aluminized Mylar, S-A-M
ENVIRONMENT oA it FLEXIBILITY
Oz or Fp Yy
Partial NO SUBSTRATE | COATING
Nod4 DESCRIPTICN P&g;; EFFECT CRACKED | CRACKED
Ve
v
Vacuum, Ve
2 510'6 Torr
~
v
200°F (93°C)
3 wog r.u G 4
® [ ] 2"0 ,
12 v
5 95? R.H.‘at = _
95°F (35°C) T2 -
12 v
95% R.H./Salt = /
6 Wr at 95°F(35°C) ™ Coating ved by
0.5 v
Water Immersion 2 =
7 { ] [ J
at TO°F (21°C) ™ .
8c, | Gaseous Oxygen 10°3 100 v
4 | at TO°F (21°C) 10-3 2600 v
8e, | Gasecus Fluorine, 103 100 v
£ | st 70°P (22°C) [ 1073 | 3600 v
&' 95’ Ronc/’Z at 10-3 b
n | 95°P (35°C) Té0 b my

Q.‘
"

e

See Table 5 for complets identification of test material(Volume I)

As compared to ccatrol samples




Al

PROPERTY = NITGASSING BEHAVIOR

MATERIAL = SINGLE ALUMINIZED MYLAR

ENVIRONMENT 2B

VACHUMy | gE=06 TORRy660 DEG,R (365 DEG,.K)

TEST DATE 04197

TEST CHAMBER NO, |

SAMPLE WEIGHT = ,1840 GMS, SAMPLF AREA = 387, SG.cM.,

EXPOSURY, OUTGASSING GAS COMPONENT FRACTIONS
TINE RATE

HRS, GM./SQCM,~SEC, H20 Ne co2
ol qo“b'.. .55 .‘s 10
« 58 1.80-" .57 .2' 02'
1e35 ‘01'." .67 ..7 16
2.42 2.79-.| o7| .22 + 06
3.59 2¢33=1i1 82 L ‘L]
‘h92 2.26..' .86 ..' «03
6.14 2.09‘.' «86 .IO 03
6092 2.'6"' QBS .'. 00“
30.17 FPA LT N 79 o 16 Ou
99.50 ..88.” .03 .IZ oos
18,59 2.00=1) 88 U8 04




OUTGASSING RATE - GM./SQCM. - SEC.

PROPERTY- OUTGASSING
MATERIAL- SINGLE ALUMINIZED MYLAR

1.x10709

4444
~
+-4-41

1.x10710

1.qe M

1.x10°13
1.0 1.10 1.x10°07 1.%10 1.x10°03

EXPOSURE TIME - HOURS

ENVIRONMENT 28 VACUUM. ,0-6 TORR. 660 DEG. R. (365 DEG. K.)

31

LOCKHEED MISSILES & SPACE COMPANY
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PROPERTY = OUTGASSING BEHAVIOR

MATERIAL = SINGLE ALUMINIZED MYLAR

ENVIRONMENT 2C

VACUUMe tUE=06 TORReSIC CFG.R (295 DEG.K)

TEST DATE (C1267I

TFEST CHAMBRER NO, 2

SAMPLE WEIGHT = L1778 GMS, SAMPLE AREA = 373, SQ.CM.
EXPOSURE OLTGASSING GAS COMPONENT FRACTIONS
TIME RATE
HRS. GH./SGCM.-SECO F?O NZ (02
.50 6029.|. .73 .22 .05
'oUU 30.6... .57 .” .lO
2.00 'oS."' .55 .’5 ..'
3'00 '.."'. .“6 .“2 .'2
U.US 9..7.'2 .‘2 .’q olo
S.U0 T.38=12 50 39 ol
6008 6.7“.'? .“9 .“0 .'.
7.08 6..“"2 .50 .” o'.
8.08 S.03=12 1) o 46 10
11,08 W,65=12 Jué .“3 10
15.86 ko?“"z o” .55 .l2
11,08 | sSUei? o“’ .“’ .05
167,89 8.8%(3 o“’ 05' 006

W




ey

CEC.

QUTGASSING RATE - GM, /STCi. -

PROPERTY- OUTGASSING
MATERTIAL- SINGLE ALUMINIZED MYLAR

1.x10°09 _
& 3
- 1 1&1‘ 4
b— r— — <F++EL«>-
ﬁh"+%
1.x10740 ;
1.x0” !
r
] ‘
f .~
N lo
10”18 \
1.x10713
|Jk‘r 1,000 1.%10°07 KT had 1.10°03
EXPOSURE TIME - HOURS

ENVIRONMENT 2C VACUUM. 10-6 TORR. 530 DEG. R. (295 DeS5. %.)

33

LOCKHEED MISSILES & SPACE COMPANY




FROPERTY « ONUTGASSING BEHAVIGP

MATERTAL = SINGLF ALUMINIZED MyLA"

ENVIRONMENT uaA
VECiliMe j0E=6 TORR660 DEG,R, (365 DEG.K) FOR HHRSIFOLLNWFD RY
GASEOUS NTTROGEN PURGE AT 760 TORR,530 DEG,R, (294 DFG K ) FNR
UMRSIFQLLOVED RY QUTGASSING TEGT: AT 530 NEGLR, (294 NDFEG.K)
TEST DATE 052372

TEST CHAMRER NO, 2

SAMPLE WEIGHT = L8420 GMS, SAMPLE AREA =763, SO.CM.

EXPOSHRE OLTHASSING 6GAS COMPONFENT FRACTIONS
TIME RATE
~ 1,00 l«30=10 22 U1 T8
1.67 2.87=11 .20 «00 79
2.67 L LN o" .00 069
Yol? RelT=(2 39 00 N1
SQUU 60'2-.2 .62 .00 o,’
6.17 T.23=12 23 o V0 77
22.00 2.55=12 N7 o 00 53
R Thet? 2.59=12 SV «00 46
N?.‘OZ .o““..e 07’ .0' .27




PROPERTY- OUTGASSE ING
MATERIAL  SINGLE ALUMINIZED MYLAR

1.x17708
L; - 1t
(W]
U) —
b pxe™t0 4&
2> Y
Q \
Q AN
% AN
s
D e §\
|
L
<
o e~d bi [T T
(D ~~H-~v
Z ol
—
§p)
wn
<
D
r—-
=2
©
1.x107!13 |
1.x10°00 1.x10°00 1.x10°01 1.X10 1.x10°03

EXPOSURE TIME - HOURS

ENVIRONMENT 4A VACUUM. 10-6 TORR. 660 DEG. R. (366 DEG, K.
J FOR 6 HRS. FOLLOWED BY GASEQUS HELIUM PURGE AT 760 TORR.
930 DEG. R. (294 DEG. K.) FOR 4 HRS. FOLLOWED BY OUTGASSI
NG TESTS AT 530 DEG. R. (294 DEG. K.)

35
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FPAPERTY « OUTGASSING BEHAVIOR

MATERTAL = STNGLE ALUMINIZED MYLAR

EMVIRONMENT uB
VACI'JMe | 0F =036 TORRe660 NEG,R. (366 DEG.K) FOR 6HRSFOLLOWED BRY

GASENUS HFL.TUM PURGE AT 760 TORR,530 DEG.R,(294 DEG.K)sFOR
UHRS FOLLOWED BY QUTGASSIMNG TESTS AT 530 DEG.R. (294 DEG,.K)

TEST DATE 092071

TEST CHAMRER MO, |

SAMPLE WEIGHT = ,3500 GMS. SAMPLE AREA = T736. SB,CM,

EXPOSYHIRE NUTGASKING GAS COMPONENT FRACTIONS
TINE RATE
HRS, 6M./SQCM=SEC, H20 N2 coe
2.08 3.65-" 003 0.3 08"‘
3.75 3.22=~11 08 45 47
'4.83 2.97=1{ 108 ."09 o“a
8,973 2.46=1! 08 o3 JuQ
T.48 2.07=11 .09 .“3 0“8
22.79 S.81=12 ol «38 JUBR
47.58 YHu=12 L 036 «50
71.3% Y. 46=12 009 0“0 o§|

141,50 I.li=12 .08 ¢ 38 oS54

1
\
)
|
1
!
{
i
{
i



OUTGASSING RATE - GM./5QCM.- SEC.

PROPERTY- OUTGASSING
MATERIAL- SINGLE ALUMINIZED MYL AR

1.x10799

1.x10710

1.xio7 M \

L
I - -
I i
1.x10712
1.x10713 e
1.x10°07 1.X10° 0 1.x10°07 1.X10°02 1.x10%03

EXPOSURE TIME - HOURS

ENVIRONMENT 48 VACUUM. 10-6 TORR. 660 DEG. R. (366 DEG. K.
) FOR 6 HRS. FOLLOWED BY GASEOUS NITROGEN PURGE AT 760 TOR
R. 530 DEG. R. (294 DEG. K.) FOR 4 HRS. FOLLOWED BY OUTGAS
SING TESTS AT 530 DEG. R. (294 DEG. K.)

37
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MATERIAL =DOUBLE ALUMINIZED MYLAP, /4 MIL
PROPFRTY =WEIGHT

ENMVIRONMENT | ENVIRONMEMT 2 (AR)
CONTROL s 70 DEG F (21 DEG () VACHUMs J.E=l6 TOFRy 200 DEG F
{93 NDEG ()
F DAYS GRAMS
F HOURS GRAMS
| U e25370+00
10,0 25330400 l o0 25650400
| o0 «24510+00 240.0 «25530+00
lUeU e 24800400 ( 0 «25320+00
| o0 «25530+00 240.0 « 25140400
150,0 «25550+00
| o0 « 25640400
150.0 «25650+00
ENVIRONMENT 2 (BCDE) ENVIRONMENT 3
vVaCuLuM, | ,E=06 TORR, EXPOSURE HIGH TEMPERATURE, 200 DEG F
TIME 240 HR (93 DEG C) 40U PERCENT R,H,
F DEG R DEG K GRAMS F HOURS GRAMS
| - - « 25650400 | +0 25180400
660, 367, 25530400 240,0 +25020+00
| - - 25320400 | +0 25000400
660, 367, «25140400 240.0 «24750+00
| - - «25340400
530. 294, 25340400
| - - «25350+400
930, 294, «2%300+00
| - - «25260+00
tuo, 78, «25320400
| - - «25430400
140, 78, « 2550000
| - - «25300+400
37. 2le «25250+00
i - - +26050400
37. 21, «26000+400

NOTE « .SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE ¢~ 2 PERCENT
+THE DEPENDENT VARIABLES ARE [N SCIENTIFIC NOTATION

THE E+0f ETC, IS THE EXPONENT OF 10
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

38
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03

.03

MATERIAL- DOUBLE ALUMINIZED MYLAR,

1T

-

jan i

TIME, DAYS

ENVIRONMENT |
CONTROL, 70 DEG F 2! DEG C)

TEMP, DEG N

ENVIRONMENY  2(BCDE)
vACUUM, | .E-08 TORR, EXPOSURE
TIME 240 W0

174 Mo

39

» MO

“IO~MI

wnI»oo

NI DO

—“IO=ME »«rmoO

PROPERTY- DELTA WEIGHT

o
.03 3
.02 31
.01
1
0 1 s
=

TIME, HRS

ENV IRONMENT 21AB)
VACLAM, 1 £-06 TORR, 200 DEG F

(93 DEG C)

;

3

4

- ]
03
.02
.01
.

VEERER A =R RS SE, .

TIME, RS
ENVIRONENT 3

WHIOM TEMPERATURE, 200 DEC F
193 DEG C) 40 PERCENT R.W,

LOCKHEED MISSILES & SPACE COMPANY
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i
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MATERIAL =DOUBLE ALUMINIZED MYLAR, /4 MIL
PROPERTY «nwEIGHT

ENVIRONMENT § ENVIRONMENT 6
95 PERCENT R,H, 95 DEG F 95 PERCENT R H,/SALT AIR
(35 DEG Q) 95 DFG F (35 DEG Q)
F HOURS GRAMS F HOURS GRAMS
| «0 «25820+C0 ! 0 «25850+00
12,0 25820400 12.0 .27750400
I ] «25150+00 | .0 « 24290400
1240 «25150+01 12.C « 25900400
| .0 «25070+400 | o0 24290400
24,0 «25040+00 24.0 « 26650400
| .0 «25320+00 ! «0 25220400
24,0 25250400 24,0 «29850+400
| .0 02“350*00 | «0 .256H0+00
72.0 02“250*00 72.0 +30000<¢00
| 0 «29950+00 | o0 «243%0+00
72,0 «25900+00 72.0 « 27550400
EMVIRONMENT 7 ENVIRONMENT 8 (CD)
: WATER IMMERSION AT 70 DEG F GASEOUS OXYGENe 70 DEG F
i (21 LEG C) (2! DEG C) | ,.,E=0N3 TORR
H
: F HOURS GRAMS F  DAYS GRAMS
¢ | «C 25000400 | «0 « 24650400
S «25000+00 150.0 + 24600400
i o0 «24500+00 i «0 «24260+00
4 5 24470400 150.,0 « 24350400
§ | .0 25920400
; 2.0 «25940+400
, | .0 .25200400
2.0 «25210400
| o0 «24350400
24.0 24580400
| o0 «25200¢+0C0
24,0 e26180+0V

NOTE « «SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL T)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE ¢= 2 PERCENT
«THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+01 ETC, IS THE EXPONENT OF 10
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

ko




L

T ST TSI WP hst Wew bt e SF et 4 U 1 ST st v < o -

-

» Mo

—“XO—mMI

VI P DO

—“~TO~ME P «rmo

"> 3 3 [}

MATERIAL- DOUBLE ALUMINIZED MYLAR, /% MIL PROPERTY - DE. TA WE[GHT

0
£
[ Yoou
A
4 u
[3
.03 !0
L]
T
.02 .02
HH
.01 G -0
R
A
M
S
.0 H 0
- -
= . v R
TIME, HRS TIME, HRS
ENVIRONMENT 5 ENVIRONMENT 6
9% PERCENT R.M. 9% DEG F 95 PERCENT R W /SALT AIR
135 DEG C) 3% DEG F (35 DEG C)
g ) 4
0% Lov
A am
-
: F
.03 ¢ .08
[}
T
.02 N
0 8 .0
A
"
$
@ P g === .0 . : =:
R . ==3 H
TINE, g TINE, DAYS
ENVINONENT 7 ENYIRONENT  81CD)
WATER JMMERSION AT 70 DEO F OASEOUS OXYOEN, 70 0EG F
(21 0K C) t21 OLO C! 1.€-03 T0M

b1
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MATERTAL =DOUBLE ALUMINIZED MYLAR, I1/4 MIL
PROPFRTY =WEIGHT

ENVIRONMENT 8 (EF' ENVIRONMENT 8 (GH)
GASFOUS FLUOKINE, 70 DEG F 95 PERCENT R,H, AIR/FLUORINE
(21 DEG C) 1 ,E=03 TORR MIXTURE AT 95 DEG F (35 DEG C)el HP
F VAYS GRAMS F F P.,P, TORR GRAMS
| 0 025760#0“ | +000 24180400
150.0 «25680+00 «100=02 .24200+00
| 0 e 25780400 | «NOO «25310400
150.0 25836400 . 100=02 « 25300400
| 000 «25320+00
’ « 7604073 « 267 ,0+00
i . 000 « 25420400
« 760403 «26700400

NOTE . oSEE TABLE § FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE ¢= 2 PERCENT
+THE DEPENDENT VARIARLES ARE IN SCIENTIFIC NCTATION
THE E+O! ETC, IS THE EXPONENT OF 10
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

ke
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[ 3 T

MATERIAL- DOUBLE ALUMINIZED MYLAR, 1/4 MIL PROPER v -

TIME, DAYS

ENVIRONMENT 8(EF)
GASEOUS FLUORINE, 70 DEG F
(21 DE5> Cr 1 £E-03 TORR

43
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MATERIAL ~0OUBLE ALUMINTIZED MYLAP, 1/4 MIL
PROPFRTY =TENSILE

ENVIRONMENT | EMNVIRONMENT 2 (AR)
CONTROL. 70 DEG + (21 DEG C) VACUUMy | E~U6 TORR, 200 DFG ©
(93 DEG C)
F DAYS LB/IN N/M
F HOURS LB/IN N/M
.0 « 366401 641403
] «364¢01  ,638+403 2u40.0 456401 ,7994013
10,0 ¢392401 L68T+03 24C.0 426401 L,TUAS03
1040 384401 673403
150.0 .392401  .687403
150,0 12401 ,T722403
ENVIRONMENT 2  (BCDE) ENVIRONMENT 3
VACUUM, |.E=06 TORR, EXPOSURE HIGH TEMPERATURF, 200 DEG F
TiMF 240 HR (93 DEG C) NU PFRCENT R,H,
F DEG R DEG K LRB/IN N/M F  HOURS LB/IN N/M
: 660, 67, JH56401 L T799403 240.0 426401  L,TH6403
! 660, 367, JU26401  LTUAK+0I 240.0 «44B+0I ,TRS5+03
i 530, 294, J408¢01 ,T7165+03
% 530. 294, .HOH#OI 0708'03

140, 78, Hi12401 722403
140, 78, ¢8440 .673+03
\ - 37. 21, «352+01 «61T7403
37. 2l e 366401 54103

NOTE «SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY CF MEASUREMENTS 1S ESTIMATED 70 BE ¢= 4 PERCENT
+THE DEPENCENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E+0) ETC, IS THE EXPONENT OF 10
«THE PRE=E)POSURE DATA ARE MARKED WITH | IN THE F COLUMN

uh



MATER[AL- DOUBLE ALUMINIZED MYLAR,

17w ™ML

T o1
E
*
?«.u
L
3
4 r4
l
“.2 et
iy
X
T
e
“.0 L1+ T
—a ™1
1.9
N -
8
’
i
N38
[
W
1 0 20 40 60 90 100 120 1n0
l') TIME, DaYS
"
) ENYV IRONMENT |
CONTROL, 70 DEG F 121 DEG O
]
[
N
?U.H
L
€
L ] g
',' -
3.0
[
[ ]
’
|
LB ¥
[
v SRR -
é e, DIO N
L]
'

ENVIRONENT 218CDE)
vacuums, 1.0-08 TORR, ExPOSURE

TG 80 W

800x, " ¥¢

~

 soox10*02

-~

woox10*92

«02

~

200x10

ooox10°%

~

800x10°%2

m

60011092

o

6 uoox10°*02

6 200x10°%¢

7 9oox10*%?
7 so0x10°%
7.%00110°92

200x10°%2

~b

7. 0n0x10°92

.000x10°%

»|
s.s00010°%

8.%00110°92

o
s.200010°%

N
/
L]

N
/
L]

L5

PROPERT ENSILE

T
(3 e
N 7 800x10 °¢
Sun
L 7 600x10"
: |
.2 L 7 woox10” V¢
7 200x:0°02
“.0 7 oooxi0*0¢
b 6 800x10°0%
3.0
. 6 600x10°02
8
f 6 wo0x10°%2
NS T
! T 6 200x10"%2
W el
N 200 300
0 1M, @5
L]
) LNV IRONMENT  21A8)
YACUM. | i-08 TORR. 200 OCG F
193 DEG C
E 1
N 7.w00x10°%2
$un
£ 7 soox10°%?
.e L 7 woox10°%®
L 7 200x10°%2
“.o 7.000x10°02
- & eo0x10°0?
[ 1
k"' - 6.000710°%?
{ PRI oad
LR X |
: s.200010°%
6 T, s
"
) Cwinegnt 3

HiM TOPCAATURE, 200 KOG F
(93 DEG C) w0 PEACENT R.N.

LOCKHEED MISSILES & SPACE COMPANY
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MATERIAL =DOUBLE ALUMINIZED MYLAR, /4 MIt
FROPERTY =TENSILE

ENVIRONMEMNT § EMVIRONMENT 6
95 PERCENT k,H, 95 DOLG F 95 PERCENT R,H,/SALT AlR
(35 VEG () 95 DEG F (135 NEG ()
F HOUKS LB/IN N/ M F HOURS LB/IM N/M
2.0 «410+01 L 71B40R 12.0 «376+01 .6594+403
12.0 «400+01 101403 12.0 e 366401 JH4 1403
24,0 036000| cb"ifl)a 2“.() c"\uQ()l 063“0”3
24.0 e 3686401 eb45+013 FLXRY) « 350401 «613+403
72.0 «JELH 4D «6284013 72.0 e 360¢0) «6531403
72.0 «38CeN | sbb6+07 72.0 e 36640 «HU 14073
ENVIRONMENT 7 ENVIPONMENT 8 (CD)
WATFH IMMFRSION AT 70 DFG F GASENUS OXYGENs 70 DEG F
21 DEG Q) (2l DEG C) |1.E=03 TORR
F HOURS LB/ IN N/M F NAYS LB/IN N/M
o5 «368+0| «645+03 150.0 e3T44+0) «655+073
5 «%60+01 6531407 180.0 HileOl «7125+03
2.0 e 3940 «690+019
2.C «H04+01 ,708+03
24,0 037000| 6484019
24,0 « 3182401 «H69+07

NOTE. JSEE TABLE S FOR ID:NTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED YO RE ¢= 4 PERCENT
.THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+0l ETC. 1S THE EXPONENT OF 10
.THE PRE=EXPOSURE DATA APE MARKED WITH | IN THE F COLUMN
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RPN S e g a

MATERIAL- DOUBLE ALUMINIZED MYLAR, 1/4 MIL PROPERT - TENS, €

T | T T r Tj»—w
£ € 4 t b4
N 7 8oox10°%2 N
? v - ?"-"
T .02 N
ol 7 600x10 L
R 02
.2 T 00x10 v.2
- 7 200x10"02N -
"
. 7 ooox10'%2 “.o
- & eoox10°%? -
+
3. . 3e
. - & 600x10°02 . -
8 H ¢
’ 3 . ’
4 c== & wooxi0°% 1
Ny, N3s
g4
! 'F 6.200110°%2 ‘ 8
n 0 30 w0 8% 80 0 H M7 3 < % 8
9 TIME, WA ? TIME, HRS
b ENVIRONENT & Y ENVIRONENT 6
98 PERCENT R M 9% DEG F 9% PERCENT R M /SALT AIR
(3% DEG C) 98 DEG F (38 DEG C
; H ‘
N 7 s0ox10°%2 N
HOG ? X
L +02 L
i 7.600x10 H
02
.2 L 7.v00x10 . !
7.200x10°92%
T "
“.0 1 7.000x10°% ..
- &.000110"% -
° X
3.0 s 800110°%? s
, ;
1 &.v00119° %2 ]
LE R . ] 3.
' s.200x10° '
M | { : Tooxio o el b STNSS Lﬁ"
6 Teg, v 6 T, pavs
M "
[} Cw IROIENT 7 ) OW RGN §1CO)
WATER IOERSION 2° TS OE6 7 SMEOUS Oxvetn, 7 008 7
81 e O 21 08 C) 1.C-03 TOAR

W7

LOCKHEED MISSILES & SPACE COMPANY

- 8GO0 I
7 600010°
7 wggrio”
7 200x10°
7 oooni10”
e 800r10°
& 600riL”
6 woox;: "

6 200»1In

7 s00x10°°

7 sa0x10°°

7.%00x16°

L

02
ne
0l
’
L}
02
0e
02

02

Ge

2

2

bH

7 20011092 %

L]

7.000x10°%2

$.000x32°%2

o.%00x19° ¥

s.aoen0°®
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MATERTAL =ULOUBLE aLULMINIZFD MYLAR, 1/4 MIL
PHOPFRTY «TENSILE

ENVIRONMENT & (EF) ENVIRONMENT 8  (GH)
GASEOUS FLUCTINT, 70 DEG F 95 PERCENT R,x, YIR/FLUOPINF
(2t DEG () =33 TORR MIXTURE AT 85 DEG F(35 DE6G €C)el HR
F UAaYS LB/IN /M F F P.P, TORR LR/IN N/M
1S0.0 430401 757403 «100=02 + 37640 ,659+01
1I50,0 HI6+01 L 1294073 . 100=02 » 360401 5314073
« 760403 226401  L,39A:03
« 7604073 «2R2+401 494403

NOTE +SFE TARLE S FOR JDENTIFICATION OF TEST MATERIALS(VOL )
+ACCURACY OF MEASUREMENTS IS ESTIMATED 7O RE += &4 PERCENT
«THE DEPENDENT VARIAQBLES ARE IN SCIENYIFIC NOTATION
THE E+O1 ETC, IS THE EXPONENT OF 10
+«THE PRE=EXPOSURE DATA ARE MARKED WilHW | IN THE F COLUMN
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MATERIAL - TUUBLE ALUMINIZTD MYLAR,

)

<4

Tt 1& T | 1
! I
Yo !
| i
T T
2 -
“.0
L
3.8
‘L or
[ ‘ T
ss}
.
60 100 120 iv0 (60 180 200 220
TIME. DAYS
ENVIRONMENT 8IEF)

CASEQUS FLUORINE, 70 DG F
1@. DET C1 1 £-03 TOARR

<

-

~

an

o

]

MIL PROPERT ¢

8ocx10*0?

s00x10" 02

woox10* %

200x10°%

~Z

ooox10*02

goox10° 02

600x10"02

w00x10*%2

200x10"02

k9
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MATERIAL =0DCUBLE ALIMINIZED MYLAR, (/4 MIL
PHOPERTY «EMITTANCE (SIDE L)

FOVIRONMENT EMVIRONMENT 2 (AB)
CONTROLe 70 DEG F (21 DECG () VACHUIMy | ,E=U6o TORR, 200 DEG F
{93 DEG Q)
F DAYS EMITTANCE
F HOURS EMITTANCE
| .0 e290=01I
16,0 «280=01 | .C «2R0O=01
| oG «300=~01 240.0 « 30NN
10,0 «300=-01 | .0 o2 =01
| ] e 240=01 2u0, U «310=-01
1 150.0 «370=01
' | . G 27001
1I50,0 «380=01
ENVIRONMENT 2 (BCDE) ENVIRONMENT 3
VAaCUUM, | ,E=06 TORR, EXPOSURE HIGH TEMPERATURE, 200 DEG F
TIME 240 HR (93 DEG C) 4U PERCENT R,H,
F DEG R NEG K EMITTANCE F HOURS EMITTANCE
| - - «280=01 | o0 »300=01
660, 367. «3G0=01 240.,0 .320=C1
| - - «29G=01 | o0 e290-01
660. 367, «310=01 2u0,0 ¢ 34001
| - - «280=-01
530, 294, «31C=01
| - - «280=01
530. 29“0 0290'0‘
| - hd -270‘0'
140, 78. 0290'0|
| - - 28C=01|
140, 78. 0290-0'
| - - «270=01
37. 21, «300=01
1 - - «260=01
37. 21l QZQO'Ol

NOTE +SFE TABLE S FOR INENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE +=,03 UNITS
+THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E+0l ETC., IS THE EXPONENT OF {0
«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

)
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MATERIAL - DOUBLE ALUMINIZED MYLAR,

174 MIL PROPERTY- DELTA EMITTANCE

111 !
oo T 111 g wefIr 4
; I ¢ H |
A 010 A 010 1
£ £
o] M
i 008 1 .008
T T
1 1
A A
N 006 N oosHt
C c
£ £
.00% .00M
.002 .002
)
=
.0 -0 [ 1]
4 s t - - - 1 <+
-.002 -.002
TIME, DAYS TIME, HRS
ENVIRONMENT | ENVIRONMENT 21AB)
CONTROL. 70 DEG F (21 DEG C) vACUM, | €-06 TORR, 200 DEG F
193 DEG C)
I
2 .012 £ .02 1
; ;
A 010 A.010
: : ;
I .
i 008 { 008
T T
A A
N .008 N . 008
C [
3 €
.00 .00
Sap--a
.002 11 002 h
) 1 —
1 1 |
1 .l # 1 -4 (Lllj L1
-0 . . . e s L et R AR RRAR AN
a . e [ UANSNSEN(T  Seenseen - 1T
TEMP, DEG N TIME, WRS
ENVIRONMENT  2(9C0E) ENVIRONENT 3
vaCuum, §.E-08 TOMR, EXPOSURE HioM TENPERATURE, 200 OEO F
TIME M0 MR (93 DEG C) 4O PERCENT R.M.
LOCKHEED MISSILES & SPACE COMPANY
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MATERTAL =nOURLE aLUMINIZED MYLAP, 1/4 MIL
PROPFRTY =EMITTANCE (STDE L)

ENVIRONMENT § ENVIRONMENT 6
95 PERCENT R,H, 95 DEG F 95 PERCENT R.H«/SALT AIR
{35 VEG Q) 9% DEG F (35 DEG C)
£ HOURS EMITTANCE F HOURS EMITTANCE
| 00 o270’0' | 00 .270’0'
'2.0 02q0’0| 12.0 n?'O'O'
I .0 «28C~01 ! «0 «290=0
12,0 0260'0‘ '2-0 .320-0'
| »0 «280=01 | .0 «290=01
24,0 «280=01 °4,0 «320=01
| .0 0270‘0‘ | «0 0280‘U|
2”.0 0250‘0' 4.0 aa?O’Ul
I o0 +300=C1 | .0 .280=01
72,0 «320=01 72:0 SAMPLE DESTKOYED
‘ 00 5270’0' ' .0 0290-0|
72,0 «270-01 72.0 SAMPLE DESTHROYED
ENVIRONMENT 7 ENVIRONMENT 8 (CD)
WATER TMMERSION AT 70 DEG F GASEOQUS CXYOGEN,y T0 DEG F
(21 DEG Q) (21 DEG C) |,E=N3 TORR
F HOURS EMITTANCE F NDAYS EMITTANCE
| «0 0270=01 | o0 «270«01
o5 +30G=01 150.0 «370=01
{ 0 «290=01 i 0 «280~-01
o5 «300=01 180.0 «300=01
| o0 «280=01
2.0 0280-0’
| «0 0270=01
2.0 0300’0'
| o0 «290-01
24,0 +370=01
| o0 0270'0'

2“00 u’OO'O'

NOTF 4 +SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO PE +~.,03 UNITS
+THE DEPENDENT VARILABLES ARE IN SCIENTIFIC NOTATION

THE €401 ETC. IS THE EXPONENT OF 10
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

):.L
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MATERIAL- DOUBLE

ALUMINIZED MYLAR,

14 ML

PROPERTY- [ELTA EMITTANCE

o T TT1T 1
o121t i
E 4
N SEES :
A 010 _’
c 13
T .08 sSusSunss
T .
T —
A -
N .006
C
3
.00%
.00
.0
-.002
TIME, HRS
ENVIRONMENT 6
95 PERCENT R M /SALT AIR
9% DEG F (35 DEG C)
)
2 .02
L
i
A 010
1
T
! .008
T
A
N 008
c
€
00
'.
002 »
H
N Ll .
ML TTAR LA LRAS LI T | Afe
ME, DAYS

ENVIRONENT 81C0!
OASEQUS OXYOEN, 70 OEO F
(21 DEO C) 1.€-03 TOMR

53

LOCKHEED MISSILES & SPACE COMPANY

o2l +
T 44
L .010
£
™
I .008
T
1
A H
N .006
C
3
.00
.002
-o . & h
44 - - - - -
-0t
T TIME, WRS
ENVIRONMENT &
Q5 PERCENT R 95 DEG F
(35 DEG C
) 1
£ .12
L
}
A Jo10
3
T 008
1.
1
[}
N . 008!
[
£
.00
i
.002
N )
C
TINE, WRS
ENVIRONENT 7
WATER MPERSION AT 70 OEG F
(21 0E6 ©)
___'_ ;4 ) )

- ———————
)

Ty
N
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MATERIAL =DOULLE ALUMINIZED MYLAR, /4 M

FROPERTY =EMITTANCE (SIDE L)

ENMVIRONMENT 8 (EF)

GASEINS FLUORINE, 70 DEG F
(21 DEG C) | .,E=-03 TORR

F DAYS EMITTANCE
| .0 270=01
150,0 «280=01
| «0 «2706=01
'SUIO o?.O'O.
NOTE .,

MIXTIIRE AT 95 DFG F (35 DEG

F

I

ENVIRONMENT B (GH)
95 PERCENT R,H, AIR/FLUNRINF

FooPLP,

.200
. 100=02
000
0'00-0?
000
« 7604073
« 000
. 760403

TORR EMITTANCE

.300-0'
«350=01
0270-0'
HT70=N1
0?80-()|
«560=01
0280-0'
«650=01

Clel4 HFR

«SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE ¢=,03 UNITS
+THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E+O! ETC, 1S THE EXPONENT OF 10
«THE PRE=EXPOSURE NATA ARE MARKED WITH | IN THE F COLUMN
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MATERIAL - DOUBLE ALUMINIZED MYLAR, 1/4 MIL PROPERTY DEL TA EMITTANCE

or2fH ]
010
008
.008
.00
.002
- g 4 -
-.002
TIME, DAYS
ENV IRONMENT  B(EF)
GASEQUS FLUORINE, 70 DEG ~
t21 DEG C) 1 C£-G3 TORR
LOCKHEED MISSILES & SPACE COMPANY
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-
H
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é
H
H
i
;.
- o



Ty

enn v

P e L — > S

MATERTAl =DOUBLE ALUMINIZFD MyLAR, t/4 MIL
PROPFRTY =EMITTANCE (SIDE O)

ENVIRONMENT | ENy [RONMENT 2 (ABR)
CONTHROLs 70 DEG F (21 DFG () vaCilliM,e | E=N& TORR, 200 NDFG F
(93 DEG Q)
F LAYS EMITTANCE
F HOURS EMITTANCE
| o0 «390=01
0,0 +390<=01 | .0 L400=01
| oG 420=01 240.0 JU420=01
10.0 U 10=01 | 0 JHH0=01
| .0 «360=01 240.0 HT70=01
150,0 «530~01
| o0 +390=01
150.,0 «510=01
ENVIRONMEMT 2 (BCDE) ENVIRONMENT 3
VACLIUM, | ,E=06 TOHR, EXPOSURE HIGH TEMPERATURFE, 200 DEG F
TIME 2ul) HR (93 NEG C) 4O PERCENT R,H,
F DEG R DEG K EMITTANCE F HOURS EMITTANCF
| - - s400=01 ! +0 «400=01
660, 367, «420=01 240.0 «480=01
! - - 410=01 | 0 s400=01
660, 367. .H70'0| 2u0.0 0“50-0'
1 - - «400=01
530. 294, «H10=01
| - - e420-01
530. 29%. «420-01
| - - «390=01i
14g, 78. e410=01
| - - «H00=01
4o, 78, «420=01
I - - «400=01
37, el «430=01
{ - - «380=01
37, 2l +430-01
NOTE . «SEE TABLE S FOR IDENTIFICATION OF TEST MNATERIALS(VOL 1)

+ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE +=,03 UNITS
+THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E+0I1 ETC, IS THE EXPONENT OF 10

«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

’
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MATFRIAL- DOUBLE ALUMINIZED MYLAR, 1/4 MIL PRCSERTY DELTA €MITTANCE

.05 .05
D } D
2 £
%.m %_m
A A
2 g
] .03 1 .03
7 T
A :
N N ns
' N .oe ¢ -02
£ £
.01 114 .01 -

-.01 -.0l
TIME, DAYS TIME, HRS
ENV IRONMENT | ENVIRONMENT 2(AB)
CONTROL, 70 DEG F (21 DEG C) VACUM, |.E-06 TORR, 200 OEG ¢
(93 DEG C)
.05 .08
D o) 1
3 E
Y }
A .0 A N
: :
| .03 ] .03
1 4
T 7
N N
c -® c -0
£ [ 4
.01 .0}
' ¢
-0 1T H .0 T il 1l
(1] . | ERBaSEEET -
-.0l -.01
TEMP, DEG R TIME, HRS
ENVIRONENT 2(BCDE) ENVIRONENT 3
VACUM, 1.C-08 TORR, EXPOBURE HiGn TOPERATURE. 200 OEO F
TIME 240 R (93 DEO C) 4O PYRCENT A.M.
» 57 1
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MATERIAl =DOUHLE ALUMINIZED MYLAR, /4 ML
PROPERTY «kMITTANCE (SIDE O)

EMVIRONMENT g FNVIRONMENT 4
95 FERCENT P,H, 95 DEG F 95 PERCENT R, H./SALT AIR
(3% DFG Q) 95 DEG F (35 DEG ()
F HOHRS EMITTANCE F HOURS EMITTANCF
| .0 «390«01 | .0 ¢ 390-~0!
12.0 «340=01 12.0 L450=01
| oO -'*]90-0' | 00 .“()0‘()'
2.0 +360=01 12.0 J430-01
| .0 o420=01 .0 JU00=01
2“00 420=01 2“.0 .?NO-UI
{ .0 «380=01i i «0 « 37001 -
2“.0 0370-0‘ 24.0 .U|0-U|
| » 0 «390=01 | .0 «390~01
72.0 «890=01 72.0 SAMPLE. DESTRNOYED
{ .0 «390<01 | o0 «380«01
72.0 «470=-01 72.0 SAMPLE DESTROYED
ENVIRONMENT 7 ENVIRONMENT 8 (CD)
WATEK IMMFRSION AT 700 DEG F GASEOH)S CXYGFNe 70 DEG F
(el UEG C) (21 DFG C) 1,E=03 TORR
F HOURS EMITTANCF F DAYS EMITTANCE
i .0 a380-0| [} 00 .390-01
o5 440=01 150.0 JH60-01
| .0 «390=01| | «0 »380«01
«5 +430-01 150.0 «400=01
l .0 «390=01
2.0 oHU0=01
| o0 «390=01
2.0 H429=01
| 00 o“'O'O'
?“.0 -560‘0'
| 00 0390-0‘
4.0 «460=01

NOTE . JSFE TABLE & FOUR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE +=,03 UNITS
+YHE NEPENRENT VARIABLES ARE IN SCIENTIFIC NOTATION

) THE E+0I ETC, IS THE EXPONENT OF 10
' +THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN \\
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DELTA EMITTANCE

FROPERT Y

174 ML

MATCH 1AL- DOUBLE ALUMINIZ-D MYLAR,

TIME, HRS

TIME, MRS

"
.9 o 8 ) o
OWr-< WE—--<ZOW !
t "
-y
11
1 _
—d
) 1B
11
.
) 8
15
"
& 8 ] o

g

QW ir- <€ WI—r+a<ZOw

95 PERCENT R.H./SALT AIR
95 DEG F (35 DEG C)

ENVIRONMENT 6

o5 DEG F

95 PERCENT R.M.
i35 0EG CO)

ENVIRONENT S

e e e . = n o — ———————— Wb 8 4o =

"™

r

r

LL R
.
oee
o=

ey
.
L)

v~

-
el

, OAYS

sEd uEte

L]

3 ] 8 s

Ot Wt T O

-l |7|7|1

T, WS

HATER 10ERSI0N AT 70 OEO F
(21 00 ©)

EWIRONENT 7

« g 22l PLILLLLELLI

TSR EARNENS 'EOaNEBS NS

& 8 8 H

O It WXt ST O
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MATERIALL =DOUBLE ALUMINIZED MYLAR, 1/4 MJL
PROPERTY =EMITTANCE (SIDE O)

ENVIRONMENT B8  (EF) ENVIRONMENT B8  (GH)
GASEOQUS FLUORINE, 70 DEG F 95 PERCENT R,H, AIR/FLUORINF
{2l DEG C) 1.,E~D03 TONR MIXTIIRE AT 95 DEG F(35 DEG C)e4 HP
F LAYS EMITTANCE F F P,P, TNRKR EMITTANCE
| .0 «390=0| ! .000 L400-0
150,0 420=01 . 100=02 48001
| .0 « 39001 | 000 «370=01
150.0 s410=01 «100=02 « 35001
| 0000 0380-0'
760403 «360=01
| .000 «380-01 -
¢« 760403 42001
i
NOTE, .SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
«ACCURACY OF MEASUREMENTS 1S ESTIMATED TO RE ¢=,03 UNITS
«THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION :

THE E+01 ETC., IS THE EXPONEKTY OF 10 !
«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN ‘

60
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MATEMIA L BE A M e e b FERTL T T B TTancg
.03
3
L jan
K .0
S
| .03
1
1
N
N .02
, E
.0l
.0 AR AR RN r
”!_!'lll'lll'_lll’;ll_"ll}_‘_- 0f 8
-.01
TIME, DAYS
ENVIRONMENT B(EF)
GASEOUS FLUORINE, 70 DEG F
(21 &G C) 1.E-03 TORR
2
4
i
‘
+
}

|
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ADHESION TEST RESULTS

Miterinl*:  Double Aluminized Mylar, D-A-M

t DATINC:
FNVIRONMENT EXPOSURE PARAMETERS . DHESTION
o { PERCFNT
or F, REMCVED,
. DESCRIPTION Partinl | TEMP TIME, VISUAL
°- Press., |°R(°X)| HR ESTIMATION)
Torr -
660 ol
(3R
660 2ko 0
2 Vacuum, (366)
<10 Torr 3% 2ko 0
1ko
(18) | 2% ©
‘37“) 240 0
2L
3 200°F (93°C) =
40% R.H., % 0
12 0
95% R.H. at ™ o
*? (35°C
5 95°F (35°C) - o
95% R.H./Salt :: o/ 00/1*
6 Air at 95°F(35C) T2 CoatiL d by
0.5 o}
Water Dmmersion
T *? (21°C) 2 0
at 70 24 o
8¢c,| Gasecus Oxygen 107 100
é at TO°F (21.0) m:f 3600 0
8e,| Gasecus Fluorine 10'3 100 0
-3 | s 0
8g,| 958 R.A./P, ot 10
n | wrin'd [T® . 0

#8ee Table 5 for complete identification of test material (Volume I),
*#vo specimens, one measuremsnt each side.




FLEXIBILITY TEST RESULTS

Material*: Double Alumirized Mylar, D-A-M
ENVIRONMENT v FLEXIBILITY
03 or F> e
Partial | TEMP TIME, NO SUBSTRATE | COATING
No{ DESCRIPTION Press |°R(°K) | HR EFFECT | CRACKED | CRACKED
ng) 2l
660 2ko v
Vacuum, (366)
2 <10"6 Torr 2 ) 240 v
i g) | 240 v
(31) | 2ko 4
-1
200°F (93°C) =
3
hO% RoHo 2)"0 /
% 12 v
; 95° R.H.oat oL v
95°F (35°C) T2 <
12 v~
p 95% R.H./Salt ™ /
Air at 95°F(35°C) > v
0.5 v
Water Immersion v
7 . . 2
at TO°F (21°C) ” ,
8c, | Gaseous Oxygen 103 | 100
d | at TO°F ‘21°C) 10~3 3600 7
8e, | Caseocus Fluorine 10-3 100
£ | at 70°F (21°C) 10-3 3600 /
88, | 95% R.H./Fp at | 10°3 b 7z
h | 95°F (35°C) i 760 b v’

See Table S for complete identification of test material(Volume I)

: As compared to control samples
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PROPERTY =« DUTGASSING BEHAVIOR

MATERIAL = DOURLE ALUMINTZED MYLAR

ENVIRONMENT 2B

VACUUM,s 1 Q=06 TORRs660 DEG.R (365 DEG.X)

TEST DATE n3227i

TEST CHAMBER NO, |

SAMPILE WEIGHT = ,83%0 GMS, SAMPLE AREA =197, SQ,CM.
EXPOSURE OUTGASSING GAS COMPONENT FPACTINNS
TINE RATE
HRS, GM, /SQCM, =SEC, H20 N2 coe
135 2.60=11 «56 :26 o I8
2.75 e 3b=t | » 84 .10 «06
behU te26=11 7 o9 o 10
5.76 Lol 7=t .89 .07 « 0N
6-58 '-IS"' .89 .07 .08
?5.00 l.|2-|| CQ| 008 00'
'02.2' '.'3"’ .82 .'0 008
'650“' 'c.a-l. 082 .08 .09

§




QUTGASSING RATE - GM./SQCM.- SEC.

PROPERTY- OUTGASSING

MATERIAL- ODOCUBLE ALUMINIZED MYLAR

1.x10709
T
1.x10710
-
\\
N

R N
1.xig™ 1 o[ ~Te1e a o
1.x10718
1.x10713 [ |

1.x10°07 1.x10-00 1.x10°01 1.X10°02 1.x10°03

EXPOSURE TIME - HOURS

ENVIRONMENT 2B VACUUM. 10-6 iCRR. 660 DEG. R. (365 DEG. K.)

65

LOCKHEED MISSILES & SPACE COMPANY




¢~ -

.

PROPERTY = OUTGASSING BEHAVIOR

MATERIAL = DOUBLE ALUMINIZED MYLAR

ENVIRONMENT 2C

VACUUMs I 0E=0€6 TOPRy530 DEG.R (295 DEG,.K)

TEST DATE 012771

TEST CHAMRER NO. 13

SAMPLE #“EIGHT = .8900 GMS., SAMPLE AREA =2055. SO.CM.
EXPOSURE OUTGASSING GAS COMPONENT FRACTIONS
TIME RATE
HRS, GM,/SGCM,=SEC, H20 N2 oz
67 9.08=~12 94 .06 .0l
| e20 H,04=12 .92 07 0l
2.10 le36=12 « 95 o QU L0l
3,10 5.72=113 .83 oI5 e
'4.2“ 3.03=13 oa| '|7 002
5.22 2.07=113 .78 ol9 2
(‘..2‘ |o77-|3 077 .?n .()3
7.7 le35=113 077 o; .’J?
34,37 le39=13 «68 ot .03
95.¢5 ta0l=}3 AT 29 L
166,80 9.68=i4 065 .3' «0M
66
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OUTGASSING RATE - GM./SQCM.- SEC.

PROPERTY- QGUTGASSING
MATERIAL- DGuBLE ALUMINIZED MYLAR

1.x10708

1.x10710

1.0

AN

1.x10712 R\
H
|

0
1.x10713 ey ‘ u
1.%10°07 1.x10™ " 1.0 0! 1.XI 1.x10*03

EXPOSURE TIME - HOURS

ENVIRONMENT 2C VACUUM. 10-6 TORR. 530 DEG. R. (295 DEG. K.)

67
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PROPERTY « OUTGASSING BEHAVIOR

MATERTAL = DOUBLE ALUMINIZED MYLAR

ENVIRONMENT uA

VACUUMs | )E~G6 TORRe660 DEG,R, (366 DEG.K) FOR 6HRSFOLLOWED RY
GASEONUS NITROGEN PURGE AT 760 TORR,530 DEG,R, (294 DEG K 4 FOR
YHRS+FOLLOWED BY QUTGASSING TESTS AT 530 DEG.R. (294 DEG.K)

TEST CHAMBRER NO, |

SAMPLE weiunT = .B295 GMS. SAMPLE AREA =1913. SQ.CM.

EXPOSUPE OUTGASSING GAS COMPONENT FRACTIONS
TINE RATE
HRS, GM, /SQCM,=SEC, H20 N2 co2
25 B.61=11 «30 00 «70
leH2 le24=tl 32 »00 68
259 6.9%=|2 <85 «00 e IS
3.92 2,23=12 «60 +00 40
“08[’ 20;%"2 .77 .00 .23
S.75 3.25=12 « 04 «00 96
6.75 |026'|2 .0“ .00 006
72.34 lelUmi .89 »00 bl
T1.25 0.00 « 84 000 o 16
146,67 0.00 79 «00 21
68
-
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OUTGASSING RATE - GM./SQCM. - SEC.

PROPERTY- OUTGASSING
MATERIAL- OOUBLE ALUMINIZED MYLAR

.x10709
xi071¢
™
Y
W
.)(lO.ll \0
‘\
— N
\\
L I
.x10712 g \\if)
xi0713
1.x10°07 1.X10-90 1.x10°00 1.X10°08 1.x10%%3

EXPOSURE TIME - HOURS

ENVIRONMENT 4A VACUUM. 10-6 TORR. 660 DEG. R. (366 DEG. K.
) FOR 6 HRS. FOLLOWED BY GASEOUS HEL IUM PURGE AT 760 TORR.
930 DEG. R. (294 DEG. K.) FOR 4 HRS. FOLLOWED BY OUTGASSI
NG TESTS AT 530 DEG. R. (294 DEG. K.)
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PROPERTY = OUTGASSING BEHAVIOR

MATERIAL = DOUBLFE ALUMINIZED MYLAR

EMVIRONMENT 4B
VACUUM, | gE=(j6 TORRe6AKD NDEG.R. (366 NEG.K) FOR 6HRSFOLLOWED RY

GASEOUS HELIUM PURGE AT 760 TORR,530 DEG,R,{294 DEG,K),FOR
UHRS e FALLOWED BY QUTGASSING TESTS AT 530 DEG,R. (294 DEG.K)

TEST DATE 0S5187!

TEST CHAMBER NO, ¢

SAMPLE WEIGHT = ,8385 GMS, SAMPLE AREA =19135, SQ.CM.
EXPOSURE, OUTGASSING GAS COMPONENT FRACTIONS
TIME RATE
HRS., GM, /SQCM.=SEC, Hao N2 c02
3.'6 2.'5": .““ .39 0?'
3.50 'o]q-'| oqo .35 .IS
3.5 | ¢385=1} 1 5l ¢ 36 o 13
4,00 9.,53=12 Y. ) o U0 ol H
4,66 T.37=12 oua .“0 .|2
5.25 SeSi=l2 28 56 )
20.66 7.7"'1 036 .6. 003
T4.0R Y.32=13 29 066 «06
.“0058 |¢90"3 .38 .‘53 L)
y
o To
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PROPERTY- QUTGASSING
MATERIAL- DOUBLE ALUMINIZED MYLAR

1.x107%8
O
Y
w
I 1.x10710
=
()
o
0p)]
N
>
O e
i
Ll
oy
< N
14 N
&)
Z et
w
wn
<
&)
= ~ |
O {
1.xi0”13 I :
1.X10 1.X10-00 1.x10°01 1.X10°0¢ 1.x10°93 i

EXPOSURE TIME - HOURS

ENVIRONMENT 48 VACUUM., 10-6 TORR. 660 DEG. R, (366 DEG. K,
) FOR 6 HRS. FOLLOWED BY GASEOUS NITROGEN PURGE AT 760 TOR
R. 530 DEG. R. (294 DEG. K.) FOR 4 HRS. FOLLOWED BY GUTGAS
SING TESTS AT 530 DEG. R. (294 DEG. K.)

‘et
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MATERTAL ~STNGLE ALUMINIZED KAPTON,

PROPFRTY =wEIGHT

ENVIRONITENT

COoNTROLe 76 DEG F (2, DEG Q)

F LAYS GRAMS
I .G 28660400
10,0 28620400
| .0 « 28250400
0.0 28170400
| 0 « 28760400
150,0C « 28750400
| .0 «323R0+00
150,0 ¢« 32350400
FNVIRONMERT 2  (BCDE)

VaCiiuUM, | ,E=06 TORR,e cXPOSURE
TIME 240 KR

F DG R DEG K GRAMS
i - - «28600+C0U
660, 367, «28470+00
| - - 28150400
660, 367, »27820+0U
| - - 28290400
530. 294, «28150+00
| - - «2B68L+00
530, 294, «28L 30400
| - - «32150400
wn, 78. «32060+00
| - - +28200+00
140, 78, «28140+00
| - - 31270400
37, 2. ¢« 30550400
| - - «28900+00
37. 2l «28650+00
NOTE,

/4 M1
ENVIRONMENT 2 (ap)
VACLIIMy | JE=U6 TORRs 200 DEG
(93 DEG C)
F HOIIRS GRAMS
| «C . 27850400
4.0 «278I1C+00
| « 0 «315650+00
24,0 31460400
| .0 28600400
?L‘OQO 028"‘70#00
| .0 « 28150400
2u0.0 « 27820400

FEMVIRONMENT 3
HIGH TEMPERATURFs 200 DEG F
(93 NDEG C) wU PERCENT R,H,

F HOURS GRAMS

! o0 .27880U+00
240.,0 « 27850400

| o0 28460400
240.0 « 28450400

£

«SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(\VOL 1)

«ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE += 2 PERCENT
+THE NEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+0) ETC. IS THE EXPONENT OF 10

+THE PRE=EXPOSURE DATA ARE MARKED WITH |

AL g gy = ———

Py - -x"

T2

IN THE F COLUMN
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MATERIAL- GINGLE ALUMINIZED WAPTON,

1w MIL

PROPERT 7 - DELTA wE IGHT

0 o s 0 I : Sahape
E 3 g
£ .08 5 .08 +
A i " 4 A 44 j
v + { W 4
€ .on + 1 E oM -
1 - 1 4
G ! :3‘
HH
T 1 T
.03 1 .03 -
)
.02 .02
+-++ ++41 444+
¢ 01 G 01
R R
A A
M [
S S
* S ’ s
- - H -
isasassnansainnnsnnis; Sasssasvyas; TH
TIME . DAYS TIME, MRS
ENVIRONMENT | ENYIRONMENT  2(4A8)
CONTROL., 70 DEG F (2i DEG C) vACUUM, | E-06 TORP, 200 DEG F
(93 DEG C)
[« 0 T
E ¢ B
.08 L o8l
A A
o W
? oM tl N )
[ G
Y t
.03 .03
.02 .02 ;
6 -0 -0
n L]
A .
" "
S.e . S.0 - 1
" aew - eno ewe - aw 01
O .covtcetatoffitnssnnea. snaany
: H +++ -
TP, Oto R TINE, MRS
ENVIROMENT 210C0C) INVIRDENY 3
vaCum, 1.£-08 TORR, TxPOSURE MI0M TDNPERATURE, 200 OIG F
UL & N 193 00 C) w0 PEACINT A.4.
73 N
.
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TATERTAL =SINGLE 4LLMIMIZED KAPTON, 1/4 MIL
PROPFRTY =wEIGHT

ENVIRONMENT § ENVIRONMENT 6
96 PERCENT R,H, 995 DEG F 95 PERCENT R,H./SALT AIR
{35 VEG Q) 95 DEG F (35 DEG ()
F HOURS GRAMS F HOURS GRAMS
| .0 ¢« 32240400 | o0 « 30650400
(-SR] « 32000400 1240 «32200400
| .0 e 28940400 | o0 « 32580400
12.0 «c8T780+00 12.0 s 34320400
! o0 «28090+90 i o0 28910400
AU, «27850+00 24,0 . 30000400
| 0 «28000+N0U | «0 « 29580400
24.0 « 27700400 24.0 « 31150400
| o «2800N+00 | o0 «2B8510+00
T2.0 0276%0*0“ 72.0 .3H350400
| 0 «28300+00 | o0 28330400
72,0 « 28100400 72.0 «28000+00
ENVIRONMENT 7 ENVIRONMENT 8 (CD)
WATER TMMFRSION AT 70 DEG F GASEOUS OXYGENs TO DFG F
(271 VEG Q) (21 DEG C) |.,E=03 TORR
F HOURS GRAMS F DAYS GRAMS
i o0 « 28610400 | o0 « 30940400
5 «28300+00 I50.0 «31750+00
| o0 28250400 | o0 «3i430+00
5 « 28140400 150.,0 32200400
| o0 ¢« 31750400
2.0 «31650¢00
{ o0 31900400
2.0 «31830+00
( «0 +29000+00
2u,0 «288580+00
| +0 «27510+00
24,0 «28150+00

NOTE «3EE TARLE S FOR JDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS 1S ESTIMATED TO RE ¢+~ 2 PERCENTY
«THE DFPENDENT VARIABLES ARE [N SCIENTIFIC NOTATION
THE £+401 ETC, IS THE EXPONENT OF |10
«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN
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MATER A -
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|
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)0 01
-0 -m- = . t - b
-4 b4 - - -
11l 1880080 [Iqull 10800400
 aaassasnasaznaannnnsantle s s asnssssy
TIME, RS
ENVIRONMENT &
8 PEACENT R M /SALT ALR
95 DEG F 139 OEG C)
.08
.
.03
N _J
.0

TIg. OavS

CvIROMENT §1CD)
SASEOUS OxveEn, 70 X8 F
21 OK8 € 1.C~83 YO




MATERTAL =SINGLE ALUMINIZEDR KAPTONM, /8 MTL
PRGFERTY =wWEIGHT

FLYIRONMENT 8 (EF) ENVIRONMENT B (GH)
GASFLS FLUOKRIME, 70 DEG F Y5 PFRCENT R, k., AIR/FLUOKINE
(21 LVEG C) | ,E=3 TOER MIXTIHRE AT S5 OFG F(3S DFG () ed4 Hk
F DAYS GRAMS F F ©o,P, TORR GRAMS
| .C 27630400 | ,c0n 27650400

150,0 .28300400 .1 00=N2 ,2R840N+0N
i .0 31880 ] 000 L2THR0U+ D0

15060 32980400 o 10N=02 27320400

| 00N « 27500400

! . 7160403 «29150400
| 00n < J0B0ONeN0

« 760403 . 327450400

3
i
&
£
H
*
4
;

!
NOTE .SEE TZBLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
LACCUPAZY OF MEASUREMENTS 1S ESTIMATED TO RE ¢= 2 PERCENT i
J,THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+01 ETC, IS THE EYPONENT OF 10
.THE PRE-EXPUSURE DATA ARE MARKED WITH | 1M THE v COLUMN 5
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MATERIAL - SINGLE ALUMINT LD WAPTON  frw M PROPERTY  DEL. A wE , OmT
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€ 1 T 1
L ons -+
A 1
. L
E o
[
L]
" 03
.02
+
6 01
R
A
L -
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PATERIAL
PROPFRTY «~TENST(E

=SINGLE ALIMINIZED KAPTON,

L/4 MIL

ENVIKONMENT | EMVIRONMENT 2 (AR)

CONTROLs 70 DEG F (21 DEG Q) VACIItIMy | .E=Ub TORRe 200 DFG F

(93 NDEG ()
F DAYS LB/IN N/M
F HOURS LB/IN N M
. 0 304401 «5334073
. C « 340401 «596+C3 24.0 22401 « 7394073
0.0 « 38401 669403 24.0 «H0D«01 » 7014073
lu.C « 394401 «690+03 240,0 «HiC+GCI e TI18B4(03
iS50.C «350+0! 613407 240.0 « 310401 L ERIE]
15G,0 WHHE6E40 « 781403
ENVIRONMENT 2 (BCDR) ENVIRONMENT S

VACUUM, | ,E=06 TORRe EXPOSURE 9% PERCENT R,H, 95 DEG F

TIMF 240 HR (35 DEG ()

F DEG R DEG K LB/IN N/M F HOURS LB/IN N/M
660, 3I6T7. «MI0+01  ,718403 2.0 +370+401 ,64B403
660. 1367, e310+01 4543403 1240 HO6+01  LT11403
530, 294, « 388401 «68B0+03 24.0 «H400«0 | « 101403
930. 294, e312401  JS547+01 24.0 « 386401 L6T6+03
140, 78, « 380401 666403 T2.0 398401 697403
140, 78, «400+0! 701463

37, et «388+401 L,680+073
370 2le |u20+0| 0736*03
NOTE. +SEE TABLE S FQR IDENTIFICATION oF TESY MATERIALS(VoL I) {

+ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE += 4 PERCENT
+THE NEPENDENT VARIABLES , «E IN SCIENTIFIC NOTATION
THE E+01 ETC. IS THE EXPONENT OF 10

«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN
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MATERTAL- SINGLE ALUMINIZED KAPYON,

i id s
T3
bl +
J
e
1
0 20 w0 6 8 100 120 1w
TIME, DAYS
ENVIRONMENT 1
CONTRQL, 70 DEG F (21 DEG C)
Ll
H
j =
al
‘ -
s
H
- -
!
1
2
1
.

TENP, DEO R

ENVIRONMENT 2(BCO0E!
VACUUM, 1.€-08 TORR, EXPOSURE
TIME 890 R

179 MIL

8 ooox10°%2

7 200x10°02

& woox1¢ 02

s s00x10*02

+02
« 800x10°7°

7
4.000x10°%2 "

3.200x10°%8

2 woox16°02

1 600x10°02

8.000x10""

0.000x10*C!

8.000x10*%2

7.2n0x10°%2

6 woox10°92
%.600x10*%2

4.000x10*02

I~

«.000x10*02

3.200%10°02
2.400x10°02
1.800x10°%2

*01
s.000x10°°

&
0.000x10*0!

79

PROPERTY- TENSILE

e - 8 000x10"07
!
€ 5090 ¢ T
g o 7 200x10
i -
L L 6 wrox10"%¢
5 g00x10°0¢
3
.02
-« B800X10 N
/
« ooox10°%2™
a -
3 2oox10°0¢
2 woox10*92
L
8 ! 1 soox10"%8
1 ..
N 8 oooxig®Y!
! “zi
L] . } 4
N 80 120 ie0 B0 awp 0 00010
e TIME, HRS
“
) ENVIRONFENT 2(AB)
VACUUM, 1.E-06 TORR, 200 DEG F
(93 DEG C)
A . . - 8.000x10°02
T T > o
€ F 3 +02
g ) ¢ ’ 7.200%10
1
£ 6.400x10°%2
s.600x10°0¢
k
4.800v10°02,
/
« oooxi0*%2"
e +02
3.200%10
2.400x10%02
] +02
8 1.800110
1
N 8.000x10*0"
1
“e = 0.620x10*9!
? TINE, WS
L]
) ENVIRONENT &
95 PERCENT R.M. 98 DEG F
(35 pEo C»

LOCKHEED MISSILES & SPACE COMPANY
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MATERTAL =SINGLE ALLMINIZED KAPTON, /4 MIL
PROPEHTY =TENSILE

F'UVIRONMEMT 6 ENVIRONMENT 7
95 PERCENT R, H,/SALT AIR WATER IMMERSION AT 70 DEG F
95 LEG F (35 DEG Q) {2l DFG ()
F HOURS LB/ IN N/M F HOUIRS LB/IN N/™
12,0 -370‘0' s64B+U3 5 0328“’01 .g.,Q“'U‘i
12,0 36440 +638+03 5 e394+01 ,690+073
24.0 e 274401 «HB80+03 2.0 «458+01 .802+403
24.0 « 268401 470403 2.0 «H400¢+01  LT701403
72.0 «396+01 e694 403 24.0 «450+01 L,T7BR+03
72.0 «304401 ,533+403 24.0 « 374401 655403

ENVIROANMENT 8  (CD) ENVIRONMENT 8 (EF)

GASFOUS OXYGEN, 70 DEG F GASEOUS FLUORINE, 70 DEG F

(21 VEG C) 1,.,E=03 TORR (2t DEG C) |.,E=(03 TORR

F DAYS LB/IN N/M F DAYS LB/IN N/M
150,0 « 346401  L,606+03 150.0 448401  L,T7854+403
150.0 «430¢401  L753+403 1500 436401 LT6H+N3

NOTE . LSEE TABLE & FOR IDENTIFICATION OF TEST MATERIALS(vVOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE += 4 PERCENT
.THE DEPENDENT VARIABLES ARE IN SCIENT:TIC NOTATION
THE E+01 ETC. IS THE EXPONENT OF 10
.THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN
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MATER AL -

SINGLE ALUMINIZED ¥ APTON,

~ 8 000x10°*

M —N2ZM—
£

Z—~mr
-

X AD~=X ~

T
£

30 “0
TIME, HRS

ENVIRONMENT 6

95 PERCENT R H./SALT AlR

95 DEG F (33 DEG C)

- 8.000x10°

Z—®r

B 20~ 200 £

TIME. OAYS

ENVIRONMENT 0(CD)

OGASEOUS OxYOEN, 70 DEG F
(21 0€0 C) 1.€-03 TOMR

LOCKHEED MISSILES & SPACE COMPANY

ST

17w ML

02

7 200x10°%¢

& “00x10*02

- s soox10°02

0
800x10"%2,,

£

7
« ogox10*92"

200x10°%2

w

2.400x10*%2
1 e00x10°%

8 ooox10*"!

L 0 oooxio*?!

02

7.200x10°%

6.400x16°*%2
s so0x10*%2

«.800x10°%2

I~z

«.000x10°%2

3 noxio*®?

2. 00x10°02

+02
1.600x10

*|
e.000x10°*9!

-'--w O.MXIO‘M

81

FAOPERYY- TENSILE

. 4 n 8 000x10'0¢
: t
N 02
3 B 7 @o0xi0
L 6 woox10*"?
£
5 scox10'
3
w 800x10°02,
« 0oox10°02"
e -
3 200x10°%?
2 woox10*%?
L
8! 1 600x10°02
1
N 8 000x10*0!
v +01
L X
- L 5 % 0 000x10
? TIME, MRS
L]
) ENVIRONMENT 7
WATER |MMERSION AT 70 DEG F
(21 DEG C)
- 8.000x:0°%
£
N 02
e 7.200x10
i
L 6.400x10° %2
5.600410*%
3
w.800x10%0%
!
.00GA10*%2 "
2
3.200x10°92
240011092
L
§! ;.600x10°%2
1
N 0.000x10"9!
(
He ——-- ettt “- hd - o.ooollo'o‘
é TIME, DAYS
M
)

ENVIRONENT 8LEF)

GASEOUS FLUORIME, 70 DEG F

(21 OE0 C) 1.€-03 TOMR

.




"ATERTIAL =SINGLE ALUMINIZER KAPTON, /4 MIL
PROPFRTY =TENSILE

ENVIRONMENT 8 (GH)
GR PERCENT R_+H, AIR/FLUORIME
MIXTURE AT 685 NEG F(3%5 DEG ()e4 HR

F F P.,?, TORR LB/IN N/M
I N0=02 2372+¢01 «652+073
o 100=02 H20+01  T736+03
e TE4NT « 304401 eD334+017
« 760+03 2292+01 H12+073

NOTE . +SEE TARIE S FOR IDENTIFICATION OF TEST MATERIALS(VOL T)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE ¢= 4 PERCENT
«THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+O0l ETC, IS THE EXPONENT OF 10
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

. N
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R R T .

CAnTHQL »

F

MATERTAL

=SINGLE ALUMINIZED KAPTON, I/4 MIL
PROPFRTY ~EMITTANCE

ENVIROMMFNT

DAYS

.0
t0,.0
«C
10,0
.0
15040
.0
150,0

ENVIRONMENT 2
VACLIUM,

TIMF 240 HR

F DEG R DPEG k
I - -

660, 367,
" 0. 7.
| 5;0. 2;H.
Y
. T
TS
| ;7. ;l.
G a.
NOTE.

70 DEG

F (2] DEG Q)

EMITTANCE

«290=01
«280«01
+250=0
«c80=01
0280’0'
0380-0.
0270“0!
0370-O|

EMITTANCE

«290=01
«220=01
0300'0|
0260'0‘
«300=01
«280=01
«290=~01
0290'0'
¢« 300=«01
«300=01
«270=01
e2T7CG=01|
+280-01
270=01
+280=01
«270=01|

(BCDE)
| ,E=06 TOKR, EXPOSURE

F

ENVIRONMENT 2 (AB)
VACUUMs | .E=U6
(93 DEG Q)

HOURS

o0
24,0
o0
24,0
0
240.,0
.0
2u0.0

ENVIRONM

TOKRe 200 DFG F

EMITTANCF

266G=01
0290"0|
270=01
.280-ﬂ|
.ZQU-UI
e220=0)1
«300=01
«260=01

ENT 3

HIGH TEMPERATURF, 200 DEG F
(93 DEG C) 4O

E

HOURS

o0
2y0,0
.0
2u0.0

PERCENT R,H,
EMITTANCE

.280-0I
.250=01
0290‘0'
»250=01

oSFE TABLE & FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)

+ACCURACY OF MEASUREMENTS IS ESTIMATEL TO BE +=,03 UNITS
+THt DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E£+01 ETC, IS THE EXPONENT OF 10
«THE PRE=EXPOSURE DATA ARE MARKED WITH |

84

IM THE F COLUMH



MATERIAL- SINGLE ALUMINIZED XAPTON, /4 MIL PROPERTY- DELTA EMITTANCE

[ :
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7 004 00
A A
: :
)
€ 4
.0 . .0 1]
4 — — - - - p-—1—1
-.00M ~.00%
IME, DAYS TIME, HRS
ENVIRONMENT | ENVIRONMENT 2(AB)
CONTROL, 70 DEG £ (21 DEG C) vACUUM, |.€-06 TORR, 200 DEG F
(93 DEG C)
: :
. L.
§ -008 . 008
A A
€ £
: ;
T T
y <004 y -0
A A
N N
[ 4
€ €
N J »e N ] aa
g - - -
T
- 1
Py
i :
-. 004 A& | B -, 00
ALAEEELLAALE SR
e, OEC R TINE, RS
ENVIROMMENT  218COL! CwIn0eENT 3
viCumM, 1.E-08 TORR, CxPOBURE IO TEMPERATURE, 200 OEO F
TINE 0 MR (93 OCO C) 0 PERCENT R.M,
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é
v

DATERTAL =SINGLF ALUMINIZEN KAPTOM, /4 MII
PRNPFRTY =EMITTANCE

EMVIFOMMENT § FEMVIRONMENT 6
QR FERCEMNT R, 95 NDFC F 95 PERCENT R,H,/SALT al®
(35 DFG Q) 95 DEG F (35 DEG ()
£ HOURS EMITTANCE F HOURS FMITTANCE
| .0 «300=01 | o U 029001
1240 .270=C1 12.0 « 300=01
( 0 260=01 | o0 2»290=01
12,0 ec5U=01 leeU «2B0=01I
I 0 «290=01 | .0 .260=01
24.0 «220=01 24,0 270=01
| .0 .280=-01 | .0 «290=01
29,0 +230=01 2u.0 .280=01
I «C .280=01 ] «0 «300=01
7¢.0 «280=01 72.0 SAMPLE DESTKROYFD
! G «300=01 | o0 e 270=01
72,0 .280=01 72.0 SAMPLE DESTROYED
EMVIRONMENY 7 EMVIRONMENT 8 (CD)
WATER IMMFRSION AT 70 DEG F GASEOIIS OXYGENe 70 DEG 7
(21 DEG Q) (21 DEG C) |.F=03 TORR
F HOURS EMITTANCE F NAYS EMITTANCE
| oo 0280-0' | 00 .280-0.
) «280=01 150.0 «380=01
| 0 «280=01 | o0 +280=01
os 0280“0‘ '50.0 0330'0'
| 0 e270=01
6.0 0290‘0‘
| .0 0280-0.
2.0 v280=01
| o0 «280=01
24,0 «270=01
| o0 0270=01
24.0 +260=01

NOTF o JSEE TABLE 5 FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
LACCURACY OF MEASUREMENTS IS ESTIMATED TO HE ¢=-.03 UNITS
.THE DFPENDENT VARIABLES ARE IN SCIENTIFIC NOTAT]ION
THE E+01 ETC. IS THE EXPONENT OF 10
JTHE PRE=EXPOSURE D.TA ARE MARKED WITH 1 IN THE F COLUMN
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MOZ® A<—XM ®» ™MD

MOZP =X > MO

MATERIAL- SINGLE ALUMINIZED KAPTON, 1/% MIL PROPERTY- DELTA EM[TTANCE

£
008 L .00
A
€
L]
- 1
.00M 1 -00v
A
N
c
[ -
-0 aar e d 44 5 a b4 o
- - - k-ﬁ - - -
11
00T -.00%
g
R ;e
1
TIME, WRS 1iME, MRS
ENVIRONMENT S ENVIRONENT 6
95 PERCENT R W 9% DEG F 95 PERCENT R M /SALT AR
(3% DEG C) 95 OEG F (3% 0EG C)
1 D i
H L
.000 L 008
’
¢ .
[
1
.00% T .o0v
A
N
c s
- ‘ *:: 1
.8 o H, US|
pa= pues wstr-wer sa: sar O
R - 00
1InE, oy G, DAYS
CWIRPOENT 7 Do IROENT 8(CD)
WATER [WERSION AT 70 OFC F CASEOUS OX7OEN, 0 DO F
121 DEG ) 121 008 ©) :.C-03 TOWN
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MATERTAL =SINGLE ALUMINIZFD KAPTON, /4 MII
PRNAPPERTY «tMITTANCE

ENVIRONMEMT B (EF) FNVIRONMENT B  (GH)
GASECUS FLUDRINE,y 70 DEG F 95 PERCENT R, H, AIR/FLUORINF
(21 DEG C) 1.,E=03 TORR MIXTURE AT 95 DEG F(35 DFG C)e4 HR
F JAYS tMITTANCE F F P,P, TNDRR FEMITTANCE
I o0 e 270=01 | ., 000 «280=01

150.0 «320-01 + 100=02 «J40=0 1
| o0 «300-01 ! 000 W 2RN=( |

150.0 «320-0" . 100=02 «330=01

' 0000 0260'03
+ 7604073 «330=01
! . 000 «290=01
« 760403 «35N=01I

NOTE . «SFE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE +~,03 UNITS
+THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E+0l ETC, IS THE EXPONENY OF 10
«THE PHE=EXPOSURE DATA ARE MLRKED WITH | IN THE F COL' %
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CATERTIAL ~STNGLE aLUMINIZFD KAPTON, /4 MII

PROPERTY «kEFECTAMCE

FAVIRONMENT
COMTROL G DEG F (21 DFG C)

F DAYS REFL.LECTAMCE
| .0 «T736+00
10,0 .719400
| U «725+00
10,0 fTOReN
| .0 e 725400
150,0 «730+00
| o U « 725400
150,0 «T08+00

ENVIROMMENT 2 (BCOER)
VACLIUMy | ,E=06 TORRs EXPOSURE
TIME 2un mK

F NEG R NPEG K REFLECTANCE

| - - «T36400
660, 3&7. e TiSeU
[ - - «634060
69, 367, o T 1+00
| - - e 736400
“3I0, 294, « 719400
j - - « 72500
230, 29V, «T723+00
i - - « 731400
8o, 78, «TI4+00
| ~ - 0629400
140, 78, o TI2400
[ - - «620+00
37. 2l «T1H1900
| - - + 73000
37, el « 714400

NOTE +SEE TABLE §

F* VIROMMENT 2 (AR)
VACIHILM | E-U6 TOP? 200 DEG F

(93 DFG C)
F HOUPS REFLFCTANCF
| 0 S T40N
2“.0 .7094’(;0
| 0 1274000
24,0 s T10400
| o0 e 136+10
240.0 e T19400
| «0 NCELEA
240.0 «T0 1400

FMVIPONMENT 3
HIGK TEMPERATUREs 2006 PClu F
(93 DEG ¢ LD PERCEN: R H,

F HOURS RFFLFCTANCE

l .0 .7?670"
2n0,0 oS5 +10

. .0 .7%“000
2ui,.N «6534+00

FOR IDENTIFICATION OF TEST MATERIALS(VOL 1) ‘
«AC "URACY OF MEASUREMENTS 1S ESTIMATED TP BE ¢=,02 UNITS
+THE DEPENDENT VARIBLES ARE IN SCIENTIFIC NOTATION !
THE E+01 ETC, IS THE EXPONENT OF 10

+THE PREEXPOSIRE DATA ARE MARKED W)TH | IN THE § COI UMN
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MATERIAL- SINGLE A’ UMINIZED WAPTON,

o 4 44
2 I
L
1
A
R + e
e L1 LHERRS
I : B
L i
sl '
IS VS RARN
A - &
AL
¢t :
.0, |
4 | ] Laeq L 3
H 1
i
1 )
-ad1
TIME, DAYS
ENVIRONMENT |
CONTROL, 70 DEG F (21 DEG C)
D 4
E
L
T
A
R
€
F
L q
€
C
T
'A‘ -
1
; 0 lHil'
. {14
TR -Illlll"lll‘f'lh" A1
-1
TEw, DEG N

ENVIRONENT 2(BCOE)
vACULM, |.€-08 TORR, EXPOSURE
TIME 240 wR

174 MiL

PROPERTY - DELTA REFLECTANCE

o) )
£ 11
% 1
i
A 1 f“
R i
e 1
F
L
E
C
T
A
N -
C
[
-
. ]
|
-1 r
TIME, HRS
ENVIRONMENT 21AB)
VACUUM, 1.£-06 TORR, 200 DEG F
(93 DEG C)
0
[
L
1
Al
R
[4
F
L
€
4
T
A
N
[+
3
. —d
as
-1
TIME, WRS *
ENVIRONENT 3

HIOW TEMPERATURE, 200 OEG F
(93 D€ C) 40 PERCENT A M.

LOCKHEED MISSILES & SPACE COMPANY
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DATERTIAL =SINGLE ALUMINIZED KAPTON, (/4 MI|
PROPERTY =REF|ECTANCE

FNYIRONMENT § FNVIRO MENT &
99 PERCENT R.,H, 95 DEG F 95 PERCENT R,H,/SALT AIR
(35 VEG () 95 DEG F (385 DEG C(C)
F HOURS REFLECTANCE F HOURS REFLECTANCE
i ot « 735+00 | o0 e 724400
12,0 « 719400 1240 <701 400
| « 0 0739¢00 | «0 06?5400
12.0 s TQ44N0 2.0 e 106+00
| o 0 «64U+00 \ «0 . T24400
24,0 « 726400 2u,0 e 713400
{ 0 «636400 ! oG e 126400
24,0 e 724400 4.0 « 708400
| .0 ¢ 716400 ! 0 724400 "
T2.0 «669+00 T72.0 SAMPLE DFSTROYED
I .0 « 648400 | o0 618400
72.0 e 719400 72.0 SAMPLE DESTROYED
ENVIRONMNENT 7 EWVIRONMENT 8 (CD)
WATFR 1MNMFRSTION AT 70 DFG F GASEOQUS OXYGEMs 70 DEG F -
(¢t DEG () (21 DEG C) |1,E=03 TOFR
F HOLIRS REFLECTANCE F DAYS REFLECTANCE
| 00 o6'§’00 | 1] 06'q¢00 g
5 «TI 1400 IS0,.0 « 7160400
} o0 «626+00 | 0 « 720400
; 9 e T19+00 190.0 « 702400
: [ .0 «643400
. 2.0 « 721400
i l .0 «634400
i 2.0 . T12+00
| .0 «598+00
24,0 « 710400
{ o0 «694400
24,0 «T1T¢00

NOTE . +SEE TARLE S FOR IDENTIFICATION OF TESY MATERIALS(VOL I)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE ¢=,02 UNITS
+THE DEPEMDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E+0! ETC, IS THE EXPONENT OF 10
«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN
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MATER[AL  SINGLE ALUMINIZED xAPTON, 1/4 MiL PROPERTY- DELTa REFLECTANCE

4 Il M i i
¢ HRRT A ¢ I i
L QL L : B
N T T
4 T LI
R R
£ €
’ 2 N F
L N N L
- E » £ .
i ¥ 1
A N 4
N N L
: :
. L4 L 443144 L] 1 LTt
. §0ETRBAZTREN: 0 o | 1NN ENEST 100 NEENENF -
4
1 ; 1
-. } -.
TIME. @S TiHE, WS
ENVIRONMENT 5 ENVIRONMENT 6
9% PERCEM R . 9% DEG F 95 PERCENT R.H./SALT AIR
(3% DEG 9% DEG £ (35 DEG C)
: o 1l o .
i € 14 € , ~
’ ‘i # ¥ -
LI L ;
£ 8 | ‘
F - F
} ¢ E . .
¢ ¢
¥ i
N A .
4 ¢ ‘}
H £ l
¢ * . . 8 =g
1SNAENENES INARARNEE! T DA LA X
-9 -1
TIE, RS ring, Oavs
CWIRONENT 7 CWvIRONENT 9(CD)
HATER [MMERSION AT 70 OEO F GASEQUS OxvOEN, 70 OEO F . *
121 0FG 121 OFO C) 1.E-03 TOMM ‘ S
A

93
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MATFRIAL =SINGLE ALUMINIZED KAPTON, [/4 MIL
PROPFRTY .REFLECTANCE

ENVIRONMENT 8 (EF) ENVIRONMENT 8 (GH)
GASFOUS FLUNRINE, 70 LCEG F 95 PERCENT R,H, AIR/FLUORINE
(21 VEG () | ,E=03 TORR MIXTURE AT 95 DFG F(35 DEG C)el HR
F VAYS REFLECTANCE F F P,P. TORR REFLECTAMCE
( o0 . T02+00C | .000 604400
IS0.0 e698+00 1 00=02 «£99N0
I ] 641400 | .000 602400
150,0 «695+400 10002 699400
. | .000 e 125400
L .760403 L677400
< I .000 L604+00
« 160403 «6T1400

NOTE , .SEE TABLE S FOR JDENTIFICATION OF TEST MATERIALS(VOL T)
«ACCURACY OF MEASUREMENTS 1S ESTIMATED TO RE +=,02 UNITS
.THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E¢01 ETC, IS THE EXPONENT OF 10
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN
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R

MATERIAL- SINGLE ALUMINIZED «APTON, (/4 MIL PROPERTY- DELTA REFLECTANCE

MOZ»4OME MY MO

o

. TiME, OAYS .

. ENVIRONMENT 8(EF)
. GASEOUS FLUORINE. 70 DEG F
21 DEG C) 1.E-03 TORR

B eI R

3

h

3

'

¥

l \
| \

-
-,
A X
kS
A '
\ - A
. g L
. . .o R . o= an e -,
- £ T
“ ;\-‘ . . N
. %, [ .
' ¢ LR
! R L e daew s e
b - - ST Y e T ,y"' e
R s el - CEA e W ks

95 ' T Z;*»aaaﬁa&.";c;f& FuoFE - 1

Ve e 3
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ADHESION TEST RESULTS

Material*: Single Aluminized Kapton, S-A-K

COATINC
ENVIRONMENT EXPOSURE FARAMETERS ADHESTION
( PERCENT
b : 0 or F, REMOVED,
- Partial | TEMP TIME VISUAL
No.|  DESCRIPTION Press., |°R(°k)| HR | ESTIMATTON)
o TO" -
660 2l 0 ‘
'660
2 Vacm.ug, (366) 2ko 0
< 530
| 210  Torr {2%) 2ko 0
1
(78) | 2% 0
37
| (21) 2Lo 0
i . 2k 0
* . 200°F (93°C) = 0
RQH.
w3 2bo 0 :
! 12 0 L
s 95°F (35°C) T o P
12 0
95% R.H./Salt
2k 0/2%%
\ 6 1 atr at 95°M(3%0) 72 |Coating rcmoled by
0.5 0
7 Water Immersion 2 0
at 70°F (21°C) 2% 0
8¢,] Gaseous Oxygen 107 100
4 at T0°F (21°C) 103 3600 0
8e,| Gasecus Fluorine 1073 100 -
£ | stTO°F (21%) [T)5°T 3600 | .01/.01%# -
b, spnm/me | 205 | b | .00/.con Py
ooy (5 [Ro—— n 0 sy
* s«.mhs for complete 1mmm«mmn(vmx)p
##Tywo specimens. : ‘

- R R A P D . .
.. co R C PR D T T
Y EUMO AUARE 0. BRRIHMDCy ‘




FLEXIBILITY TEST RESULTS

¥gm o,
K

LS TP

G b o« e

Material¥*: Sincle Aluninized Kapton, S-A-X
EXPOSURE
ENVIRONMENT PARAMETERS FLEXIBILITY .
02 or ?2 ' Y -
Partial TIME, NO SUBSTRATE | COATING
NoJ  DESCRIPTION P"mﬁif. °R(°K) HR EFFECT CRACKED | CRACKED
(30) | ok v ;
Vacuum, {350) v '
2 < 10'6 Torr _(‘12[5?;) 2ko v |
) ( ga) 240 v |
) 240 v J
24 v |
200°F (93°C) = P i
3
Lo% R.H. ™ P |
% R t 12 v i
5 9‘5»F .H..’:) ™ _ _
95°F (35 — g
12 r
¢ 95% R.H:/su:; " P
Air at 95°F(35°C) - v
0.5 e
. Water Immersion > e
at TO°F (21°C) v ,
8e, | Gaseous Oxygen 103 | 100
a4 | at 70°F (21°C) 10-3 3600 e
8e, | Gasecus Fluorine 10-3 100
f at TO°F (21°C) 10-2 3600 v
88’ 95‘ R.H./Pg at 10.3 b ra
h | 95°F (35°C) 760 b v
w See Table 5 for camplete identification of test material(Volume I)
e As compared to control samples
97
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S T T

PROPERTY ~ OUTGASSING BEHAVIOR

MATERTAL = SINGLE ALUMINIZED KAPTON

ENVIRCNMENT 28

VACUUM, | 0E=06 TORR«660 DEG,R (3685 DEG.K)

TEST DATE 032371
TEST CHAMBER NO, 2

SAMPLE WEIGHT = ,9680 GMS, SAMPLE AREA =193S, S0.cM.

EXPOSURE OUTGASSING GAS COMPONENT FRACTIOMS
TIME RATE
HRS, GM./SQCM,=SFC, H20 N2 cn2
2.70 lelBei | +86 o 10 « 04
3.67 1e26=11 «86 o l0 « 04
9067 '02“..' .87 .08 lﬂs
702“ 'o‘“"' 086 .09 .05
35,70 |o|§"i 089 ,07 «0Y

i2u,84 106} 93 oOu «03

166,04 lelSel | 92 008 «03

8



PROPERTY- iifes - -
MATERIAL- SINGLI ALUMINITTD <aRTON

-

~ 1.x15709 . I S .
! Tt > 1= fAig R SR e SR A
; [ TS ww S S S U0 S SIS -
. S50 I S 1 1 L DA SAT) S R AR “
LL‘ ) 1 . ' i P i |
L . yu | . - -
w L : + it i WRE i “ oy
! |
| 1.x10710 ) ! o
> 3 S S - e
5 : T T 1 obe
N t ol T
. i ] | L)
= i Lo b . ! i l
{ | e Sl Rl Pl
; O l.XlO-“ l L 1 E" - ﬁ“ Fou! N _*A_: -
§ ' B o 1 e St e S e e s e
H E — ) 1 # i_;, i 44“‘ -
< . L i
(04 | J_U )
! i ' |
&) i i .
Z 1ot L i
A n Sl : R s SR TR
%) - it o S e Sy ntagen
<
D
-
= - - b R
' [
T T t
1.£ i { L4 i L '
‘_‘",L—m 1.x10- 0 1.X10 1.X10°02 1.%10°93
EXPOSURE TIME - HOURS
ENVIRONMENT 28 VACUUM. 10-6 TORR. 660 DEG. R. (365 DEG. K.)
v
99

LOCKHEED MISSILES & SPACE COMPANY




e

E -
g g ™
" .

TIME
HRS,

By
1.78
2.75
3.75
4,92
6,22
Tell
8.'4
25.09
108,75
167,92

PROPERTY = OUTGASSING BEHAVIOR

MATERIAL = SINGLE ALUMINIZED KAPTON

ENVIRONMENT 2C

VACUUMy I UE~U6 TORR+S3I0 NEG.R (295 DEG.K)

TEST DATE 012871

TEST CHAMBER NO, 4

SAMPLE WEIGHT = 11,0840 GMS. SAMPLE AREA =2082.
EXPOSURE OUTGASSING 6AS COMPONFNT FRAC
RATE

6M,/SQCM,=SEC, H20 N2

tellel2 73 020

3029.|1 .73 .2“

'065"1 072 .26

1e2617 o 73 027

“085"3 .82 ..8

EILELIR ) 77 23

3.57=13 59 1

3.46=13 «60 «40

2.58«113 .20 o7

3., 77=11% 02“ 076

2.,13%113 22 o178

100

Ptk D ADASR B BRIrEM WRRDO ¢
_ b BRdrgzan e,
. e et 27 LB

oy 3

SQAC".

TIONS
coe

.07
o OM
02
.00
.00
« 00
«00
« 00
« 09
«00
«00




g PO

prm————

OUTGASSING RATE - GM./SQCM. - SEC.

PROPERTY- OUTGASSING
MATERTAL- SINGLE ALUMINIZED KAPTON

1.x10709

1.x107'0

1.0 M

1.x10°12

) .xw'“l__“ g
1.010 1.%10 1.010°00 1.XI0° 1.x10°%%

ENVIRONMENT 2C VACUUM. 10-6 TORR. 330 DEG. R. (295 DEG. K.)

101
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PROPERTY =« OUTGASSING BEHAVIOR

MATERTIAL = SINGLE ALUMINIZED KAPTON

ENVIRONMENT UA
VACUUMy [NE=p6 TORRe66" NEGLR, (366 DFG,K) FOR HHRSIFOLLOWFD RY
GASENUS NTTROGEN PI'«GE AT 760 TORR,530 DEG,R (294 DEG K),FOP
HHRS s FOLLAVED BY QUTGASSING TESTS AT 530 DEC,R. (294 DEG.K)
TEST DATE 0Slig72

TEST CHAMBFR NG, 2

SAMPLL WEIGHT = «9770 GMS, SANPLE AREA =19582, SA.CM,

EXPOSURE; 0NTGASSING GAS COMPONENT FRACTINNS
TIHE RATF
HRSO G"./SQCH..SECQ HZO NZ COZ
.58 3149711 26 .00 Ty
1e32 le35=1) 66 00 o3
‘Os“ 6023.'2 .“6 .00 .5“
UK | S.66=12 059 .00 Mi
w,83 SeT8=(2 62 «00 38
6058 1.“2"2 48 .00 osa
21,13 2.46-12 58 «00 NS
T4 2.09=12 29 000 T
142,58 le4b6=i2 oTh P H) 26




Wecen o

OUTGASSING RATE - GM./SQACM.- SEC.

PROPERTY- OUTGASSING
MATERIAL- SINGLE ALUMINIZED KAPTON

x1g709
b— L — 4 IEAND GRS Gh S »
FH = :{?
» — i
T - brt
MJN{'THF
L.',]Lla
xi7'0 L I
%
HH
i .
>—r—0<>
WL
xio™H! ! 1
¥
-y~
[l _
T
~
o712
—
o3| |
1.X18 1.%10 1.X10 1.X10°0% 1.x10°03

EXPOSURE TIME - HOURS

ENVIRONMENT 4A VACUUM. 10-6 TORR 0 DE

) FOR 6 HRS. FOLLOWED BY GASEOUS HEL IUM PURGE AT 760 TORR.
330 DEG. R. (294 MG. K.) FOR o F

NG TESTS AT 330 DEG. R. (294 OC )
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§
¢
%

PROPERTY = OUTGASSING BFHAVIQOR

MATERTAL « SINGLE ALUMIMNIZED KAPTNN

ENVIRONMENT 4B
VACUUMs | OE=Q6 TORRe660 DEG.R. (366 DEG.K) FOR 6HRS«FOLLOWED RY

GASENUS HELIIM PURGE AT 760 TORR,S30) DEG,R,(2QU NEG,K)FOR
HHRS+FOLLOWED BY QUTGASSING TESTS AT 530 DEG.R, (294 DEG.K)

TEST DATE 05197!

TEST CHAMBRER NO, 13

SAMPLE WEIGHT = ,9685 GMS, SAMPLE AREA =1936, SQ,.CM,
EXPOSURF OUTGASSING GAS COMPONENT FRACTIONS

TIME RATE

HRS, 6M,/SQCM,=SEC, H20 N2 cn2
«n7 5.25=11 38 037 25
98 Ueb3~11 +30 M7 23

.82 3.94=] | 26 50 23

2,40 Y,64=1 20 SU 26 .
I uB 46w 2 43 uS §
4,65 2.98=11 o3 53 « 35

9.07 2.69"' o|7 050 03"‘

20082 2.09={1 olq .5“ 03?

Ty, 32 leu40=113 .'g .S“ -32

104
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1

PROPERT Y- OUTGASSING
MATERTAL- SINGLE ALUMINIZED KAPTON

1.x10708
1 -4
—F T
Y f&.
b—t b
. dopdan,
) X
w 1
wn :
| |
! 1.x10710 .
2
Q) :
O me IL
m B T
~N S
&
1.x10” !
I
Ll
— i
<
x
(€D)]
Z il
L |
(§))
(03]
<
&)
—
8
1.x10713 i
1.x107Y! 1.x10°W 1.x10°00 1.x10°02 1.x10°03

EXPOSURE TIME - HOURS

ENVIRONMENT 4B VACUUM. 10-6 TORR. 660 DEG. R. (366 DEG. K.
) FOR 6 HRS. FOLLOWED BY GASEQUS NITROGEN PURGE AT 760 TOR
R. 530 DEG. R. (294 DEG. K,) FOR 4 HRS. FOLLOWED BY OUTGAS
SING TESTS AT 530 DEG. R. (294 DEG. K.)
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MATERIAL ~SINGLE GOLNIZED MYLAR, /4% mMIL
PROPFRTY «WEIGHT

ENVIROMNMENT ENVIRONMENT 2 (AR)
CONTROLs 70 DEG F (21 DEG Q) VACUHIMe | 4E=U6 TORRe 200 DEG F
(93 DEG ()
F DAYS GRAMS
F HOURS GRAMS
| Y 27750400
1v,0 «27730+C0 I .0 27160400
| «0 .27Q§0+00 240.0 « 26951400
10.0 27860400 { o0 « 27250409
| 0 w2 T640+00 240.0 « 27150400
150.0 27650400
| «0 « 27350400
i50.0 e 27450400
. ENVIRONMENT 2 (BCDE) ENVIRONMENT 3
4 VACIHUM, | ,E=06 TORRe EXPOSURE HIGH TEMPERATURE, 200 DEG F
; TIME 240 HR (93 DEG C) 40U PERCENT R,.H,
¢
: F DEG R DEG K GRAMS F HOURS GRAMS
: | - - 27160400 | .0 27150400 ’
660, 367, e 26950+00 2y0,0 «27350+00
| - - 27250400 | o0 27620400
660, 3AT. 27150400 2u40,0 e 27650400
| - - «268C0+00
930. 294, « 26700400
| - - e 2664000 '
530, 294, «26550+00 i

NCTE. «SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE ¢= 2 PERCENT
+THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+0l ETC, IS THE EXPONENT OF (0
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN
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e

-

.03

» o

“ro-mr

MATER[AL- SINGLE GOLDIZED MYLAR, 1/4 MIL

a8

V> DO

S2S mes wey W TTERT Cew
TIME, DAYS

ENVIRONMENT |
CONTROL. 70 DEG F (21 DEG C)

AZD=ME P 4rmO

>3 3 1-3

TEW», DEC R
ENVIRONENT 2(8C0E)

YACUUM, 1.€-08 TORR, £XPOSURE
TIME u0 MR

107

~“~ZITO—=ML > MO

V> TO

~“ZO=MmE P»rmo

NXPDO

PROPERTY- DELTA WEIGHT

4d
11
.03 4
—tnd
.02
0
.0 -
TIME, HRS
ENVIRONMENT 2(A8)
VACUUM, |.E-06 TORR, 200 DEG F
(93 DEG C)
.03
.02
.0
TINE, MRS
EnvIRONENTY 3

HI0N TENPERATURE, 200 DEG F
(93 DEO C) WO PERCENT R.N.

LOCKHEED MISSILES & SPACK COMPANY




MATERIAL =SINGLE GOLDIZED MYLAR, /4 MIL

PROPERTY =wEIGHT

FNVIRONMENT §
9% PERCENT R,H, 95 DEG F
(35 VEG Q)

ENVIRONMEMNT 6
95 PERCENT R, H./SAI T AIR
95 DEG F (35 DEG ()

F HOURS GRAMS F HOURS GRAMS

| .0 e 26400+00 ! .0 o 2.250400
712.0 «26360400 T2.0 « 30750400

| o0 « 27550400 | o0 28150400
72,0 2748000 T72.0 « 31150400

ENVIRONMENT 7
WATER IMMERSION AT 70 DEG F
(21 DEG Q)

ENVIRONMENT B8 (CD)
GASEOUS OXYGENe 70 DEG F
(21 DEG C) 1,E=03 TORR

F HOURS GRAMS F DAYS GRAMS
| «0 «2T470+400 i «0 25670400
5 «27550400 b.2 «26T750+00
i o0 « 26650400 1 «0 « 25650400
5 026700400 Heo « 25700400
i o0 «26260+00 i o0 026620400
2.0 « 26260400 150.0 « 26450400
| «0 e 26630400 | «0 « 26400400
2.0 «26600+00 180.0 026500400
| o0 «26600+00
2t.l «26700+00
{ .0 e 26920400
24,0 27000400

NOTE . +SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE ¢= 2 PERCENT
«THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E«O0l ETC, IS THE EXPONENT OF 10
«THE PRE=EXPOSURE DATA ARE MARKE(D WITH | IH THE F COLUMN




» MmO

“~IOQ—Mmx

WwI» D0

> MmO

~“IO—MX

NI BO

MATER AL - SINGLE JOLDIZED My AR /% MiL PROPERT- DE_TA wE._ '

HHHHE 0 H oons)
1 g g
03 7 .03 15
A
W
: :
t .
.02 T.02
.
o1 .01 + —
' G ii
R ++
A —
“ il
g s
-0 o - - - -0 4 4 4 o . ~!
N TR
TIME, HRS TIME, HWRS
ENVIRONMENT S ENVIRONMENT 6
95 FERCENT R.H 9% DEG F 95 PERCENT R.H /SALT AIR
(35 DEG O 95 DEG F (39 DEG ()
(
0
: E
.03 .03
A
W
€
i
41 G
L]
.02 T.02
.01 .0
Py T
A
g b .
o E . $ s )
. LA L L L 1L L L L LT Ll oLl o .
R
TIME, WRS TINE, DAYS
ENVIRONENT 7 ENvIRONENT 01CO!
HATCR 1MERSION AT 70 OEG F GASEOUS OXYQEN, 70 DEO F

(&1 0EG C) 121 00 C! 1.€-03 TOMR
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MATERIAL =SINGLE GOLDIZED MYLAR, I/4 MIL
PROPERTY =WEIGHT

ENVIRONMENT 8 (EF) EMVIRONMENT 8 (GH)
GASEOUS FLUORINE, 70 DEG F 95 PERCENT R,H, AIR/FLUORINE
(21 DEG C) 1,E=03 TORR MIXTURE AT 95 DEG F (35 DEG C)e4 HR
F DAYS GRAMS F F P,P, TORR GRAMS
| .0 027390400 | 000 ,27800+00
4,2 27750400 .100=02 «28400+00
| o0 227300400 | «000 026000400
4,2 « 27850400 « [00=02 026050400
| .0 +27000+00 1 000 «26700+00
’ 150.0 « 27540400 « 760403 SAMPLE DESTROYED
- | +0 027530400 | «000 «27150400
150.0 «28010+00 « 760403 SAMPLE DESTROYED

NOTE o .SEE TABLE § FOR IDENTIFICATION OF TEST MATERIALS(VOL I) S
<ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE ¢= 2 PERCENT Sl
.THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION AT
THE €401 ETC, IS TWE EXPONENT OF 10 Co
.THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN I
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v ome

-y

“Lo-

R I

02

MATERIAL - SINGLE GOLDIZET MYLAR, /4 M[L

H 4+ S

arcuw

Il
1

TIME, DAYS
ENVIRONMENT BLEF)

GASEQUS FLUORINE, 70 DEG F
121 DEG C) | E-03 TORR
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MATERTAL =SINGLE GOLDIZED MYLAR, (/4 MIL
FROPERTY =TENSILE

FNVIRONMENT | ENVIRONMENT 2 (AB)
CONTROLe 70 DEG F (21 DEG Q) vaCiume |,E«06 TORRse 200 DEG F
(93 DEG ()
F DAYS LB/IN N/M
£ HOURS LB/IN N/M
.0 e364401 ,638+017
o0 0372’0| 0652’03 2“0.0 H10+01 .7'8‘”3
10,0 Mie0r L,725403 240.,0 HI0+01  L,718403
Ivu.0 Wi6e01 e 729+03
150,0 430401 75340
IS0.0 ¢ 384401 « 673403
ENVIRONMENT 2 (BCDE) ENVIRONMENT 3
VACUIUM. | ,E=06 TORRy EXFOSURE HIGH TEMPERATIURE, 200 DEG F
TIME 240 HR (93 DEG C) 4U PERCENT R,H,
F DEG R DG K LB/IN N/M F HOURS LB/IN N/M
660, 367, N10401  LTI8403 240.0 400401  LT701403
660. 367. 44,0401 «T718403 240.0 «394¢01 «6904+03

930, 294, 400401 L701403
936, 294, 400401 L7010

NOTE, +SEE TABLE & FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE ¢= 4 PERCENT
3 «THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATJON
THE €01 ETC, IS THE EXPONENY OF 10 .
+ THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN -
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MATERTAL- SINGLE GOLDIZED MYLAR, 174 MIL PHOPERTY- TENSILE
w.u .
1 T
£ 7.600x10°*02 £
? 4.3 ?“-3
2. +02
e “aono e
»
w1 ! - 7.200010°% .l
-
N
“.8 7.000x10°% / .0 2
3.oqh 6.000010°%2 3.9
30 .0
6.600x10°02
L L
63.7 83.9F
f 6.400x10"% 1
N3s N3s
] *02 t
Ssoiaszaascoaaisas H &.200x18 :
7o o - Y
Q TIME, DAYS ? 1M, WRS
]
) ENV IRONMENT | Y ENVIRONENT 21AB)
CUNTROL, 70 DEG F (21 DEG C} VACUUM. 1.E-08 TORR, 200 DEG F
(93 DEG C1
[ ]
' LA 1 L)
£ 2.800x30°02 €
Yus Yes3
1 {
", *02
t w2 “w0ox10 t s
w.! 7.200"0.“ .1
-
- N
.. 'LMIIO’“,’, .w.e
E
3.9f o.800710°% 3.0f
s.of 3.0
s.s00x19°02
§ 3. - ;:.e
1 §.00x10 i
“3e “g3,
1
! s.200m10" % VI 5
OEE W W W W e ¥
é O®, 056 R 6 1N, s
L] "
) N IRONMENT  2¢BCDE) ) D iheENT 3
vaCUN, 1.0-08 TORR, DPORURE iGN TOUTRATUN., 200 OLS ¥
TINE 0 193 (K8 =) wh FENCENT R. M.
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MATERIAL =SINGLE GOLDIZED MYLAR, /4 MIL
PROPERTY =TENSILF

ENVIRONMENT § EMVIRONMEMNT 6
98 PERCENT R, H, 9% DEG F 95 PFRCENT R, H./SALT AIR
(35 DEG Q) 95 DEG F (35 DEG ()
F HOUIRS LB/ N N/M F HOUIRS t.B/71IN N/M
72.0 J402+01 « 7044073 72.0 ¢« 356401 H2We03
72.0 oq08¢0' 07'%’0? 7200 017“¢0| 065§003
ENVIRONMENT 7 FNVIRONMENT 8 (CD)
WATER IMMFRSION AT 70 DEG F GASFOUS OXYGEN, 70 DEG F -
(21 DEG () {21 DEG C) |.,E=03 TORR
i F HOUPRS LB/IN N/M F DAYS LB/IN N/M
5 «388+401 ,680+403 Y.l «HNE+01 711403
: 5 ¢ 396401 694403 W.2 «400+01 o 7101603
i 2.0 «382¢01 669401 150.0 +400401 701403
2.0 e 364901 J638+0) 180.,0 HUO040! 771403
24,0 H22¢01 « 739403
i éY.0 JUU0G0!) TT103
f
!
|
p NOTE, .SFE TABLE S FOR JDENTIFICATION OF TESY MATERIALS(VOL I)

«ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE ¢= 4 PERCENT

+THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E+0) ETC, IS THE EXPONENT OF 10

«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN Pt
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MATERIAL- SINGLE GOLOIZED MyLad, 1/u MIL

r HET
£ } 7 soux10°%2
g%-3 :
> 01 w0z
L 7 %00X10
.2
w1 7 200x10°%
+ N
.0 e 7 0o0x10°%2 /
Y “l
3.0 t & o00x19°%?
&
3.
lssssssese €.800x10°%
L ssee
83.7
> 6.%00x10°%2
N3s
£ " .oz
[
T E—w - ge pe 1 - Aded = hd "m'lo
0 TivE. WS
7 ENVIRONENT 3
95 PERCENT A W 95 OO F
135 DEG C:
' .. ¢
4 7.600x10°%2
1
'Y “.3
] -
7.00x10°%2
t ..2
7.200x10°%
..t + 200
N
.o 7.000x10°%8/,
¥
3 s.000x10°%2
- gL -
".5! o e . @, 0001008
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FRE:=-
R (X 1 Jaad
%3
M $ s.200m10°%
é TiNg, WS
L]
) DwiegNt 7
MATER 1ERSION 4" 76 OLO F
12 0K0 G
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PROPERTY- TENSILE

t .\ }
€ ) 7 enuain’ 09
g»c 3
¢ - 7 woor10"0?
gu.2
b 4o
“l L 7 200410°"
, N
“.0 B r)og.m'o' ‘
-
3.9 6 900x:3"02
e
o L & 609110°02
L * L)
837
1 BR 6 w00x10°%¢
N3s
. .02
~ . vesesudensusunas 111 € 200xI0
i
9 TIME, vAS
Y ENVIRONAENT 6
9% PERCENT R M /SALT AIR
95 0EC F 13% DEG C)
..
Y 02
[ 4 ? 60010 -
tes
; 7.40¢10°02 ,
foar
*02
w.l - 7.200x10 :
“ N H .
.. 7.ooono’°‘,’.
30 .000210°%
e s soonio*¥
TR
4 ¢.%00x10°%2
e +08
'
[} hnd -'n- - . -' 6.200110
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"
[} OWIROENT §iCD)

GASEOVS Onveln, 70 DE6 ¥
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MATERIAL =SINGLE GOLDIZED MYLAR, 1/4 MIL
PROPERTY =TENSILE

ENVIRONMENT 8  (EF) ENVIRONMENT 8  (GH)
GASEOUS FLUORINE, 70 DEG F 95 PERCENT R,H, AIR/FLUORINF
{2l DEG C) 1,E=03 TORR MIXT!IRE AT 95 DFG F(35 DEG Clel4 HR
F DAYS LB/IN N/M F F P,P, TORR LB/IN N/M
Y.2 « 386401 ,676+03 . 100=02 e 362401  L,6344013
4,2 e 3582401 6174053 . 100=02 «3604+401 .631403
180.0 e 386401 676407 « 760403 SAMPLE DESTROYED
150.0 400401 T01403 e 7604073 SAMPLE DESTROYED

NOTE. oSEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL I)
«ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE ¢= 4 PERCENT
+THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E¢J! ETC, iS THE EXPONENT OF 10
«THE PHE=EXPOSURE DATA ARE MARKED WITH 1 IN THE F COLUMN
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MATERIAL - SINGLE GOLDIZED ML AR, 1/ ML PROPERTY -

ww
- 7 s00xi0°0¢
“3
s 7 woox10°%2
“ 2 -
.l 7 200x10°%
N
-0 7 0a0x10°%2
39 6 000x10°%2
$
58
v 6 600x10°%2
3.8
& woox10°%
3
.02
] 6 200110
IR, DavS
ENVIRONENT 3(EF)
GASEOUS FLUORINE, 70 DEG F
121 DEG €1 1 €-03 Tomw
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o e e opmn e

MATERIAL =SINGL! GOLDIZED MYLARs /4 MIL
FROPERTY ~EMITTANCE

ENMVIRONMERT | ENVIRONMENT 2  (AB)
CONTROL e TG DEG F (21 DEG Q) VACUUMy 1.E=U6 TORRy 200 DEG F
(93 DEG ()
F DAYS EMITTANCE
F HOURS EMITTANCE
| «0 o 180=01|
U] «210=01 | 0 . 180=01
{ «0 « [90=01 2u0.0 o 150=01
10,0 «200=-01 ! «0 «200-01
| o e 180=01 240.0 N0
15,0 «300=01
| «0 «200=01
I50.0 ec9C=01}
ENVIRONMENT 2 (BCOE) ENVIRONMENT 13
vVacuuM, | ,E=06 TORRy EXPOSURE HIGH TEMPERATURE. 200 DEG F
TIME 240 HR (93 DEG C) 4U PERCENT R,.H,
F DEG R DEG K EMITTAMCE F HOURS EMITTANCE
| - - -'80'0' | 0 « 1 T0=01
660, 367, o 15C=31| 240,0 ,210=01
| - - «200-01 | .0 «180=01 v
660, 367, « j40=01 240.0 +190=01
I - - «180=01
530, 294. «210=0}
| - - « 190=01]
53n, 294, «220=01

NOTE » oSEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
«ACCURACY OF MEASUREMENTS 1S ESTIMATED TO RE +=,03 UNITS
« THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+0l1 ETC, IS THE EXPONENT OF !0
«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

18
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MATERIAL- SINGLE GOLDIZED MYLAR, 1/4 MIL PROPER v~ DELTA £M]TTANCE
.012 .012
o D H-+
3 £ + |
; :
A A »y
'E‘ 008 € .008
]
! } 1 H
H 8
] T 1
A A
N, N
¢ 00 ¢ .00%
14 of E
0 . - 0
=t - -4 + s
)
sa=y
-. 00T =. 00T 3+
TIME, DAYS TIME, WRS
ENVIRONMENT ) ENVIRONMENT 2(AB)
CONTROL, 70 DEG F (21 DEG C) VACUUM, 1.E-06 TORR, 200 OES F
(93 DEG C)
.012 012
0
: :
¥ §
A A
€ .000 ad £ .000
7 i ‘
. } 1
T T
A A
:;‘ 00w N .o0w 1
c
£ £ amy
s HH
Hfassnnan:
.0 8 - At
--------l;" L Ll X1 1] - - - N
Y 1] 3
-.00% H -.00M i
§
s ;
; TEWP, 06 A TINE. WS
: ENVIRONMENT  2(BCOE ) ENVIRONMENT 3
VACUUN, |.E-08 TORR, ExPOSURE HIOW TEMPERATURE, 200 DEO F
! iHE 240 W (93 0EG C) N0 PERCENT R .M.
j
i
'
r
i
119
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MATERIAL «SINGLE GOLDIZED MYLAR, I/4 MIL
PROPERTY ~-MITTANCE

EMVIRONMENT § ENVIRONMENT 6
95 PERCENT R ,H, 95 DEG F 95 PERCENT R,H./SALT AIR
(35 VEG C) 95 DEG F (35 DEG ()
F HOURS EMITTANCE F HOURS EMITTANCE
I .0 e 190=01 | 0 « 180=01
72,0 «190-01 72,0 «260=01
l o0 «180=01 | .0 «190=01
72.0 « 190=-01 72.0 e 260=01
ENVIRONMENT 7 ENVIRONMENT 8 (CD)
WATER IMMERSION AT 70 DEG F GASEOUS OXYGENe 70 DEG F
(21 OEG Q) {21 DEG C) 1.E=0N3 TORR
F HOURS EMITTANCE F DAYS EMITTANCE
| 00 0'80.0' J .0 o'80-0|
os o|70'0| “02 .2'0-0’
| «C « 180=01 1 0 « 180=01
05 0200‘0| H.E 0250'0'
| o0 «200-01 | .0 e 190=01
2.0 ¢ 200=0! 150.0 «220=01
| 00 c|90'0' | +0 0‘70.0'
2.0 «+200=-01 180.0 «230=01
| +0 o|80'0'
24,0 o 1 70=01
| .0 «180=01
4.0 « 180=01|

NOTE . +SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO RE +=,03 UNITS
«THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+01 ETC. IS THE EXPONENT OF (0
o THE PRE=EXPOSURE DATA ARE MARKED WITH ! IN THE F COLUMN
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PR

HATERIAL- SINGLE GOLDIZEG MYLAR, 1/4 MIL

PROPERTY- DELTA E€MITTANCE

012 012
) D
£ €
L L
T T
A A
¢ 008 g 008
] [}
i 1
T 1
T T
: ;
N H .
N .o0u N .00
€ €
.0 R . seasne
mar-un e IR Sr AR “sms. EEET EER CERE 80
-. 004 -.004
1 104
TIME, WRS TIME, WRS
ENVIRONMENT 8 ENVIRONENT 6
9% PERCENT R.H. 98 DEG F 95 PERCENT R.H./SALT AIR
(33 DEG C) 95 O0EG F (3% OEG C)
.02 .0
D 0
s :
T T
A &
¢ 008 ¢ -0
“ "
1 1
T T
i , H
N N,
N .o0v .o
€ €
Ll .
X IRARARLEAAE 0 BHHHHHHTH
"-.---.l.l-l. "-------—- _ - "':" - -
117
(
-. 00 -+ -. 00
$
) & g e e =
TIRg, ‘08 . DAvS
ENVINCNENT 7 OWIRROENT 0:CD)
WATER 1IOERSION AT 70 OFO F OASEOUS OXYGEN, 7% OEO F
21 0£0 C) (21 OEO C} 1.0-03 TORR

LOCKHEED MISSILES & SPACE COMPANY
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MATERIAL ~SINGLE GOLDIZED MYLAR, /4 MIL
FROPERTY =EMITTANCE

ENVIRONMENT 8 (EF)
GASEUUS FIl UORINE, 70 DEG F
(21 DEG C) 1.,E=03 TORR

ENVIRONMENT 8 (GH)
95 PERCENT R,H, AIR/FLUORINE
MIXTURE AT 95 DEG F (35 DEG C)e4 HR

F DAYS EMITTANCE F F P,P. TORR EMITTANCE

| o0 «170=01 1 .000 «180=0|

Ye2 «200=01 « 100=02 «250=01

| .0 «170=01 | «000 «190=01

4,2 e 160=01 «100=02 e270=01

) .0 0 190=01 | .00N «190=01
150,0 0 260=0) « 760403 SAMPLE DESTROYEL

| o0 « [80=01 | «000 «180=01
15040 «210=n1I s 760403 SAMPLE OFSTROYED

NOTE , .SEE TABLE & FOR IDENTIFICATION OF TEST MATERIALS(VOL I)
+ACCURACY OF MEASUREMENTS IS ESTIMATED 7O BE +=,03 UNITS
+THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION
THE E+O0! ETC, IS THE EXPONENT OF 10
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

—
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MATERIAL- SINGLE GOLDIZED MYLAR,

174 MiL

MOZTP 4= XM »4r-rmMmO

TIME. DAYS

ENVIRONMENT B(EF)
GASEOUS FLUORINE, 70 DEG F
(21 DEG C) 1.E-03 TORR

PROPERTY- DELTA EMITYANCE




MATERIAL =SINGLE GOLDIZED MYLAR, 1/4 MIL
PROPFRTY «REFLECTANCE

ENVIRONMENT | EMVIRONMENT 2 (AR)
CONTROLs 70 DEG F (21 DEG C) VACUUM, | E=U6 TORR, 200 DEG F
(93 DEG ()
F DAYS REFLECTANCE
F HOURS REFLECTANCE
i .0 « 771400
10,0 « 794400 | o0 « 778400
i «0 « 782400 2un,0n « 785400
10.0 « T80+00 i «0 «782+00
i oC « 798400 2u0.0 « 789400
150,0 « 782400
i «0 « 772400
150,C «TT7+00
ENVIRONMENT 2 (BCDE) ENVIRONMENT 3
VACUUM, 1| E«06 TORRy EXPOSURE HIGH TEMPERATURE, 200 DEG F
TIME 240 HR (93 DEG C) 4U PERCENT R,H.
F DEG R DEG K REFLECTANCE F HOURS REFLECTANCE
' - - 1778’00 | .0 .778+00
660, 3670 «T785+00 240,0 «7159+00
| - - « 782400 | 0 «7155+00
660, 367. e T89400 240.0 « 782400
| - - « 778400
530, 294, «T21400
| - - « 797400
530, 29u. ¢ T72+00

NOTE « oSEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)

+ACCURACY OF MEASUREMENTS 1S ESTIMATED 7O BE +=,02 UNITS
«THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E+O! ETC. IS THE EXPONSNT OF 10

+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN
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MATERIAL- SINGLE GOLDIZED MYLAR, 1/4 MIL

PROPERTY- DELTA REFLECTANCE

p .03 .03
: :
M ] ¥ .02
A A
R R
g .0 .01
F F
L
£.0 € .0 ! =
€7 [ E A= o n T =1
Y - ' | OGS SseSwii. SooaDwWeERS
U] )]
¢ ¢
-.02 €0
-.03 -.03
- -0 =
-.08 -.08
TIME, DAYS TINE, MRS
ENVIRONMENT 1 ENVIRONENT 2(AB)
CONTROL, 70 DEG F (21 DEG C! VACUM, 1|.E-08 TORR, 200 DEG F
193 DEG C}
p .03 0 .03 i
E € | « 1
T o2 %
A’ A .08
[.]
g o g .0
L ] E =
E .0 @ &I ==
P i ¢ Y=zzz=z2: +H
N =+ rn
N ¥
£ ¢
-.00 -.00
-y |
. -.03
: E
-.08 - g
- } =
- 08 -
v 100, 050 R i g,
W IRONENT 2iBC0E) DWIRGeENT 3
VACUUM, 1.C-08 TORRM, CXPOSUNE M0 TOPEAATURE, 200 OO F
TIME 290 WA (93 OC9 C) =0 PERCENT .M.

125

LOCKHEED MISSILES & SPACE COMPANY




MATERIAL =SINGLE GOLDIZED MYLAR, 1/4 MIL
PROPERTY «REFLECTANCE

ENVIRONMENT § ENVIRONMENT 6
95 PERCENT R,H, 95 DEG F 95 PERCENT R,H./SALT AIR
(35 DEG () 95 DEG F (35 DEG C)
F HOURS REFLECTANCE F HOURS REFLECTANCE
| o0 «T795+00 | o0 . 788400
72.0 + 789400 72.0 « 796400
| o0 « 778400 | o0 « 779400
72.0 «T64400 72.0 . 788400
ENVIRONMENT 7 ENVIRONMENT 8 (CD)
WATER TMMERSION AT 70 DEG F GASEOUS OXYGENs 70 DEG F -
(2! DEG Q) (21 DEG C) |1,E=N3 TORR
F HOURS REFLECTANCE F DAYS REFLECTANCE
§ o0 « 773400 | «0 « 179400
5 + 784400 LY -« TH9400
| o0 +783+00 I o0 « 777400
5 o TTUS00 Yol « 781400
| o0 « 768400 i «0 «TT1400
2,0 «769400 10,0 + 740400 ;
| .0 .17"00 | o0 « 783200 |
2,0 « 787400 i150.0 e T73400
| o0 «T74400 |
24,0 + 784400 !
| o0 762400
24,0 « 779400

NOTE « +SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS(VOL 1)
+ACCURACY OF MEASUREMENTS IS ESTIMATED TO BE ¢=,02 UNITS
+THE DEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E+0) ETC, 1S THE EXPONENT OF (0
+THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN

s
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PROPERTY- DELTA REFLEC TANCE
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MATERIAL- SINGLE GOLOIZED MYLAR,
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MATERIAL =SINGLE GOLDIZED MYLAR, 1/4 MIL
PROPFRTY <REF| ECTANCE

ENVIRONMENT 8 (EF) ENVIRONMEMNT 8 (GH)
GASEOUS FLUORINE, 70 DEG F 95 PERCENY R,H, AIR/FLUORINE
(21 DEG C) 1.E=03 TORR MIXTURE AT 95 DFG F(35 DEG C)e4 HR
F 0AYS REFLECTANCE F F P,P, TORR REFLECTANCE
| U ¢« 772400 | .000 782400

4.2 « 741400 « 100=02 «T7 100
| «0 »690+00 | + 000 « 773400
Y,2 +689+00 «100=02 «TT34CO
| .0 « 1766400 ! « 000 « 776400

1503,0 «T759+00 + 760403 SAMPLE DESTROYFD
J .0 « 772400 | 000 « 778400

150,0 « 772400 « 760403 SAMPLE DESTROYED

NOTE. +SEE TABLE S FOR IDENTIFICATION OF TEST MATERIALS‘VOL 1)
+ACCURACY OF MEASUREMENTS 1S ESTIMATED TO BE ¢=,02 UNITS
+THE OEPENDENT VARIABLES ARE IN SCIENTIFIC NOTATION

THE E¢401 ETC. IS THE EXPONENT OF 10
«THE PRE=EXPOSURE DATA ARE MARKED WITH | IN THE F COLUMN
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MATERIAL- SINGLE GOLDIZED MYLAR, i/t MIL

113

11X
11
11

ﬂﬂ:’ Elalaiathl b B B taf ]l
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L ees

TINE, Oavs

ENVIRONMENT B(EF)
GASEOUS FLUORINE, 70 OEG 7
121 0£0 C) 1.C-03 TORM
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ADHESION TEST RESULTS

MaterinlX: Single Gold-Coated Mylar, S-G-M

= ) COATIN':
ENVIRONMENT FXPOSURE PARAMETERS ADHESTION
{ PERCENT
o, or ¥, ' REMOVED,
Partial |[TOP | TDME, | VISUAL
No.| DESCRIPTION Press., |°R(°x)| ER | ESTIMATTON)
Torx
660
£) ek
2 Vle\n-, ig) 2w °
$107 rorr 33 | 2w 0
1
, 2k
; 200°P (93°C) Te
95% R.H, at :
¢ 95% R.H./8alt : |
Alr at 95°(39C) T2 20/33%* :
0.5 0 |
T Water Dmmersion 2 0
at 70°P (21°C) 24 0
8e,| Onsecss Oxygen | 20° 100 0
a | st70°P (22%) [ 303 3600 0
8e,] Gesecus Fluorine| 1075 100 0
t | et 7 (22°C) [3o°F | 3600 0
8g,| 958 R.M./7 0t 20°3 | l__"_n |°=|m|
v | 952 (w5 &0 [ % lrteomment |
* See Table 5 for camplete identifiostion of test material (Volume I),
#* Tvo sp