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FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 7118

iller Lot for NASA Lot# 1

1. Carbon Content, % SAMPLE
QAI-S5560 #1-1 #1-2 #1-3

99.17 99. 10 99.12
NASA LOT# 1 AVERAGE 99.13

2. Ash Content, X . 905 . 000 . 200
PTH-71B + 009 014 + 005
AVG. .007 . 007 . 003
NASA LOT# 1 AVERAGE .006
3. Atowic Absorption, ppwm #1-1 #1-2 #1-3 LOT#1
CTM-33B AVG.
(Values are average of Na 3.0 2.0 1.5 2,2
2 determinations) K 1.5 2.9 2.0 .5
Ca 0.0 0.0 2.0 2.0
Ng ©.5 0.0 2.0 2.2
Li 0.0 2.0 0.0 2.0
TOTAL 3.0 2.0 1.5 2.8
3a. Moisture Content, % . @05 .010 . 005
CTN-53B < @19 + 905 . 205
AVG. .010 . 208 . @05
NASA LOT# 1 AVERAGE .008
3b. Ash Content, %X Q. 000 2. 000 2. 000
CTH-53B Q. 000 Q. 202 2. 005
AVG. ©.000 0. 000 2. 203
NASA LOT# 1 AVERAGE 0.001
4. pH, Units 4.85 4.85 4.95
ASTM D1312 4.90 4.90 S5.085
AVG. 4.88 4.88 S. 00
NASA LOT# 1 AVERAGE 4.92
S. Particle Size, wicrons AVG. « 45 « 36 - 38
S.E. M. procedure Maximum -85 .62 .85
(Average values are Ninimum .22 «17 .22
of 10 determinations) Std. Dev .08 .08 .08
NASA LOT# 1 AVERAGE SIZE .40
6a. TGA, °C at 50X Loses 750 751 749
CTN-S1 NASA LOT# 1 AVERAGE 750

HITCO MATERIALS DIVISION
%&ﬂ/ 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 » (714) 549-1101 » TWX (810) 595-1130 © FAX # (714) 549-2858-5-2437



Page 2 of 2

iller Lot for NASA lLot#

6b. TGA See Charts 6A-6C
CTn-51
7. Particle Size Distribution See Charts 7A-7C
CTN-72
7a. Perticle Size, wmicrons #1-1 $1-2 #1-3
CTM-72 .87 . 88 .92
: 86 . 95 : 95
AVG. . 86 .92 .94

NASA LOT# 1 AVERAGE .91
U.S. Polyweric

Hamid M. Quraishi, Menager
Quality Assurance Department
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/ RESIN TESTING
U S Polymeric NAS8-36298
U.S. Polymeric O.E. 71108

USP-39A Resin Lot for NASA Lot# 1

1. Resin Solids, % #1-1 #1-2
PTH-7C 79. 4 80. 2
80.2 80.5
81.2 81.7
AVG. 80.3 80. 8
LOT# 1 AVERAGE 80.6
2. Specific Gravity @ 25°C 1.186 1.193
PTM-29C LOT# 1 AVERAGE 1.190
3. Visecoeity, Brookfield, cps. @ 22.8°C 16, 750 18, 750
PTM-14C LOT# 1 AVERAGE 17,750
4. Gel Time, min:sec 3:30 3:47
PTM-47B LOT# 1 AVERAGE 3:39
5. Atomic Absorption, ppm #1-1 #1-2 LOT1 AVG
CTM-53B Na 22.5 31.3 26.9
(Values are averages of K 0.3 0.5 0.4
four determinations) Ca 5.3 S.8 5.5
Mg 2.0 2.0 2.0
Li 0.0 0.0 0.0
AVG. 30.0 39.5 34.8
6. Volatiles, Gas Chromatography See Charts 6A-6B
CTM-55
7. TGA, % Weight Loss at 500°C 39.1 37.9
CTM-51 (AIR) LOT# 1 AVERAGE 38.5
See Chart 7A-7B
8. DSC, temperature °C 187 187
CTM-50A LOT# 1 AVERAGE 187
See Chart 8A-8B
9. HPLC See Chart 9A-9B
CTM~-45A
10. GPC, Average molecular wt. 1231 1291
CTM-49A LOT# 1 AVERAGE 1261

See Chart 10A-10B

M HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ¢ (714) 548-1101 ® TWX (810) 595-1130 » FAX # (714) 549-2858-5-2407



11.

12.

13.

14.

15.

Page 2 of 2

USP-39A Resin Lot for NASA Lot# 1

pH, units
CTM-1B

Phenol Content, %
CTM-55 Appendix 1

Chang’e Index, ml.
CTM-5B

RDS, Minimum Viecosity, cps.
CTM-57A

NMR
Vendor procedure

#1-1 #1-2
8.3 8.4
LOT# 1 AVERAGE 8.4
13.89 13.96
13.77 14.03
AVG. 13.83 14.00
LOT# 1 AVERAGE 13.91
23. 4 23.8
LOT# 1 AVERAGE 23.6
Min. Visc. °C
#1-1 229 115
#1-2 290 119
AVG. 259 117

See Charts 14A-14B

See Charte 15A-15B

U. S. Polymeric

Ao MO«

Haemid M. Quraishi, Manager
Quelity Assurance Department
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TYPICAL GAS CHROMATOGRAPH SET-UP

Dpemor_g.‘ﬂ.%:_ Uata_%%:
Column Detector

Length . Voltage
Dia. y FSansit.._____'_
Liguid Phase fow Rates, ml/min

" s A Nydrogen £ Ai FfZ}Z
Support Scavengt
Nesh l’Snlit =

Carrier Gas emperaturs, °C
Rotameter Det. 2T |n), RO
mm@ Column Initial

Rate al/min Final

CHART SPEED Rats

SAMPLE E Solvent

Size Concn. ,,12,

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH

ETHANOL
MECL2
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES,

RETENTION TIME (MINS.)

0 W U 00 OO

E 5 WWE -
OOMNOOWENEKO®

oo W

15.03
17.98
19.6

22.08
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PART NO. 990088
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CHART 3B

PART NO. 990088
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sthod recorded in file: A:PHENOLIC.MET

CHART 9A
ATA FILE A:FPHENDZ2&.HDR TAKEN 09-05-1986 11:06:32
- M- OREA FERCERNT REFORT 65 3% 9 39 5

22T ITIIILLILILIZILILIIILIISLIZILILLI LI SLZILIILLI SIS IS IS LS LSS 22222222222 IL T L LR

Sample Name: USF39A,1-1,C=6.54 Operator Initials: JG2Z *
Date: 09-05-1986 11:06:32 Method:PHENOLIC DATA FILE: A:PHEND26.FTS *
Interface: 4 Cycle#: 26 Channel#: O Vial#: N.A. *
Starting Peak Width: 10 Threshold: .01 *
EEEEREREREREREEEEEEERFEERREERAENERFEEREREEE AR EEERKERE KRR EREREREREREREEE LR RH R
Instrument Type: BECKMAN HFLC Column Type: MICROBDNDAFAK C-18 *
Solvent Description: THF/WATER, 2:1 BY WEIGHT *

Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector 0: 2Z0NM/.SAU Detector 1: *

*

Misc. Information: LENGTH=25
396 96 3 I 3 33 9 36 I 96 3 96 36 I 3 I 36 36 I 36 36 3 I 9 36 36 B I I 36 36 3 I I I W I IE NI NI I NI I I U I I I WM I W N PN X KR

tarting Delay: 0.00 Ending Retention Time: 10.00
k Ret Fealk Area R Feak Normalized Area/
o. Time Area 7% L Ht. Z Height

1 0.70 2030 1.1563 1 S10 2.103 4.0

2 1.80 76982 43.8499 2 4940 79.736 15.6

3 2.05 96545 54.9937 2 5248 100,000 18.4

otal Arex: 175557 Area Reject: 1000 One sample per 1.000 sec.
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FILE A:FHEND1?.HDR TAKEN 0%9-01-198B6 13:18B:26
M-I M-wM AREAA FEROCENT FREFORT %3656 5 5

REE AL T2 2L LTI IT I LI IS LILIL LRI LTI IL I IS IS IL IS L st d sl il sttty l s

‘mple Name: USF329A,1-2,C=5.07 Operator Initials: JGZ *
‘te: 09-01-198B6 13:18:246 Method:FHENDLIC DATA FILE: A:PHENO19.FTS *
‘terface: 4 Cycle#: 19 Channel#: O Vial#: N.A. *
.arting Fexk Width: 10 Threshold: .01 *
B2 R TR T Ry S Yy T YRy Ry e eI S I R I A R Ry Y
‘nstrument Type: EBECKMAN HFLC Column Type: MICROBONDAFAK C-18 *
Solvent Description: THF/WATER, 2:1 BY WEIGHT *
Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector 0: 220NM/.5AU Detector 1: *
Misc. Information: LENGTH=2S *
B T X X R L X T R E R T T Ry T X = T Y
“ting Delay: 0.00 Ending Retention Time: 10.00
Ret Feak Area B FPeak Normalized Area/
Time Area A L Ht. % Height
0.70 4065 2.2807 1 1019 5.202 4.0
1.78 78141 43.8419 2 5072 100, 000 15.4
1.93 34258 19.2209 2 5165 47.841 b.6
2.03 61769 34.6565 2 o379 79.049 11.5
al Area: 178233 Area Reject: 1000 One sample per 1.000 sec.
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*¥* Calibration Data ***
Calibration Name:
Misc Information:

Fit Type: 3
Log Mol Wt =
A= 2.533977

Ret Time

3.50
4.33
4.83
5.09
6.00
7.17
7.50

A+ Bx + Cx™2 + Dx"3

B= 2.115815 C= -,5646524
Coefficient of Determination:

GPC CALIBRATION PLOT

D= 3.€06432E-02

0.9302
Molecular Weight Log Mol Wt
35000 4,544
15000 4.176
3600 3.556
2350 3.371
S70 2.756
92 1.964
72 1.857
Log Mol Wt 6PC CALIBRATION PLOT
g —
—
I .
— —
4 — —]
1 [ _]
3 —
1w [ _
2 = e
LI _
| ] | | |
i
18 2.8 3.8 4.0 5.8 6.8 7.8 8.8

Retention Time or Volume
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CHART 10A

4 FILE A:GFCZ1.HDR TAEEN 08-05-19846 17:39:57
V- (GFC REFORT 56 3 5 36 6 6 -

FREEAEEEEREREEERREEEFHREEREREEE SRR EREEFEXEEER XXX REEERRRLERE LR XXX L ERPE

ample Name: USF3I9A 1-1=2.68 Operator Initials: GEBF *
ate: 08-05-1986 15:00:24 Method: DATA FILE: A:GFC31.FTS *
nterface: S Cycle#: 21 Channel#: O Vial#: N.A. *
tarting FPeak Width: 60 Threshold: O© *
R T R L T X I T Ry R R T T e S R Ly T
Instrument Type: HFLC/BECKMAN Column Type: ULTRASTYRAGEL S0O0A *
Solvent Description: THF »

Operating Conditions: T=3Z5C FLOWRATE=Z.OML/MIN *
Detector ©O: 254NM/.1AU Detector 1: *

Misc. Information: CALIBRATION/GFC *

FF e 23 B I U TN I I I I I NI I KT TN K I H I I I H RN
rting Delay: 0. 00 Ending Retention Time: 10.00
ibration file: GFCFHEN

ecular Weight Distribution Averages

eline TIMES: 3.85 to 10,00 MW 22295 to 2
cess TIMES: 3.85 to 10.00 MW 22295 to 2
al Area: 211188
: 1231
312
Mri= 3.9362
' 3069
1076
% frea Log Mol Wt vs. Area/-Cumy Cuxs 7
2.9 mITT 11 ]n11|r1*1* ‘Tn7111 T 1155 2w V!lrrrT T 188
-
-~ 75
58
b
|
- 1 25
=
Hidibt 1 11t hHLJLJ L,ALUJJ [ 1 hU!lJl | 8
Mol Wt § 4 3 2 1 8

18 18 18 18 18 18



- F1LE A:GFCEZ.HDR TAKEN 0B-05-1986 17:44:23
M- w MMM GFC REFORT 9656 3 36 9 6 %

TEEKEEEFEEEEEEREEEEEEEEEREEEEFELEREEEREEEEEEREEEEEEREET R AR EEEE XXX E R LXK

wmple Name: USF3I9A 1-2=2.68 Operator Initials: GEF %
te:  08-05-1986 15:15:18B Method: DATA FILE: A:GFC3Z.FTS *
wterface: S Cycle#: 32 Channel#: O Vial#: N.A. *
carting Fexl Width: 60 Threshold: © *
I Y YT R R Y R eI R R Y Y Y Ry Y
‘nstrument Type: HFLC/BECEMAN Column Type: ULTRASTYRAGEL S00A *
Solvent Description: THF *

Operating Conditions: T=35C FLOWRATE=Z.O0ML/MIN *
Detector 0: 2254NM/.1RAYU Detector 1: *

*

Misc. Information: CALIEBRATION/GFC
EL X R R R R AR R R B RV R TR RS AR BRI AR RV RS TR TE R VRV R T SR g el

“ting Delay: 0.00 Ending Retention Time: 10,00
ibration file: GFPCFHEN
2cul ar Weight Distribution Averages

zline TIMES: 3.85 to 10.00 MW 22295 to 2
ess TIMES: 3.85 to 10.00 M 22295 to 2
al Area: 211824
: 1291
324
Ma= 2.9783
3246
1126
# firea Log Mol Wt vs. Areaz-Cumz Cum 7
3 AR 1nn1111 wnlll1 T T IEREE 188
— "
—
- —
58
i %
IS L it g M 8
Mol Wt & 4 3 Z i 8
18 18 18 18 e 18
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NASA FINGERPRINT VISCOSITY PROFILE USP 38A RESIN NASA LOT1-1

CHART 147
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FABRIC TESTING

U 8 Polymeri
e NAS8-36298
POLYMERIC 0O.E. 711
PWB-6 Fabric for NASA Lot
la., Breaking Strength, 1lbs/in, WARP
ASTM D1682 PICK
CENTER
PLAIN
AVG.
1b. Bresking Strength, 1lbs/in, FILL
ASTM D1682 PICK
CENTER
PLAIN
AVG.
2a. Carbon Assay, %
MDQAI 5560 PICK
CENTER
PLAIN
AVG,
2b. Hydrogen Assay, %
MDQAI 5560 PICK
CENTER
PLAIN
AVG. EST
2c. Nitrogen Assay, %
MDQAI 5560 PICK
CENTER
PLAIN
AVG.
3. Visual Inspection See Chart
QCi-102
4. Specific Gravity, Units
PTM-84
AVG,
S. pH, Unite
CTM-24B
AVG.
6. TGA, *C at 50X Weight Loss SET UP #1
CTM-51 (AIR) #1-1 873

%Q\ HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101  TWX (910) 595-1130 » FAX # (714) 549-2858-5-2407

See Chart 6A

Page 1 of 3

0]-]

# 1

a8.7

44
46
49
46.3

99.9
99.7
938.9
99. 83

<.01
.01

<. 01
. 004

1.8176
1.8407

1.8374
1.832

9.2
2‘4
9.3



7a.

7b.

7c.

8a.

8b.

Sa.

gbh

10a.

10b.

PWB-6 Fabric for NASA Lot# 1

Atomic Absorption, ppm #1-1
CTM-53B Na 8
K 3
Ca 95
Mg 2
Li _0
AVG. 108
Moigture Content, % . 005
CTM~-53B
Ash Content, X% . 087
CTM-53B
Filament diameter, microns, WARP
S.E.NM. procedure AVERAGE
(diameters are an average Minimum
10 wmeasurements) Maximum
Std. Dev
Filament diaweter, wmiarana, FILL
S.E. M. procedure AVERAGE
(diameters are an average Minimum
of 10 weasurements) Maximum
Std. Dev
Thread Count, per inch, WARP #1-1
PTM-5A 30
29
28
28
28
AVG. 28.6
Thread Count, per inch, FILL
PTM-5A 25
23
25
25
25
AVG. 25.0
Areal weight as received, gm/4x4
PTM-3A LEFT 2.342
CENTER 2. 289
RIGHT 2, 298
AVG. 2.310
Volatiles as received, %
LEFT - 26
CENTER .31
RIGHT £ 35
AVG. . 30

Page 2 of 3

#1-1
9.25
8.25

10. 80
0.82

#1-1

9.91
8.75
12.20
1.03



Page 3 of 3

PWB-6 Fabric for NASA Lot# 1

10c. Weight Change on Acetone Wash, X #1-1
PTM-3A LEFT -.04
CENTER .04

RIGHT _.04

AVG. .01

U.S. Polymeric

Aed o O_u

Hamid M. Quraishi, Manager
Quality Assurance Department
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U 8 Polymeric

NAS8-36298

PREPREG TESTING

U.S. POLYMERIC O.E.71108

FM_ 5839

la. Resin Content, Soxhlet, %
CTM-6D

1b. Filler Content, Soxhlet,
CTM-6D

l1c. Cloth Content, Soxhlet, %
CTM-6D

2. Volatile Content, %
PTHM-17B

3. Flov, 1000 pei, %
PTM-19G

4. Resin Content, Dry basis,
PTM-16F, Type 11

S. Tack, 1lbs
PTM-80

6. Gel Time, seconds

PTM-20E
@u\

HITCO MATERIALS DIVISION

NASA LOT# 1

U.s.P.

X

%

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

NASA LOT#

NASA LOT#

Page 1 of 4

LOT# CO2136

ROLL#1-S
35.1

34.7

33.8

34.5

1 AVERAGE

14.2
1 AVERAGE

S50.5
Si.1
852.3
51.3
1 AVERAGE

AVERAGE

14.6
13.6
16.3
14.8
1 AVERAGE

34.6
35.1
34.9
34.9
1 AVERAGE

38
1 AVERAGE

44
1 AVERAGE

ROLL#2-S
32. 4
33.0
32.0
32.5
33.5

34. 4

35
37

43
44

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ¢ (714) 549-1101 » TWX (810) 595-1130  FAX # (714) 549-2858-5-2407



Page 2 of 4

FM 5839 NASA LOT# 1 U.s.P., LOT# CO02136
7a. Atomic Absorption, ppm ROLL#1-S ROLL#2-S LOT#1 AVG.
CTM-53B Na ) 8 7
K 1 3 2
Ca 13 S 9
Mg 2 2 2
Li (0] o o
TOTAL 21 18 20
7b. Moisture Content, X ROLL#1-S ROLL#2-S
CTM-53B 1.82 1.85
NASA LOT# 1 AVERAGE 1.84
7c. Ash Content, % .16 . 23
CTM-53B NASA LOT# 1 AVERAGE .20
8. TGA, % Weight Loss at 500°C 8.0 8.8
CTM-51 (Nitrogen) NASA LOT# 1 AVERAGE 8.4
See chart 8A-8B
9. bsC, -C ROLL#1-S ROLL#2-S LOT#1 AVG.
CTM-50A First Temp 184 183 184
See Chart 9A-9B
10. Infrared (IRZB) Baseline . 85 .85 .85
CTHM-21C
See Chart 10A-10B
11. Environmental History Date manufactured: 1 May 1986
Packaged in: MIL-B-131
class I bag
Date shipped: Test lot - not
shipped
12. Specific Gravity, Cured, Units ROLL#1-S ROLL#2-S
ASTM D792 1.564 1.565
1.564 1. 566
1.565 1.568
AVG. 1.564 1.566
NASA LOT# 1 AVERAGE 1.565
13a. Tensile Strength, ksi, WARP 22,88 21. 44
FTMS 406-1011 23.60 21.47
23.60 20. 80
24. 86 20. 53
24.11 21.72
AVG. 23.81 21.19
NASA LOT# 1 AVERAGE 22.50




13b.

13c.

1l14a.

14b.

15a.

15b.

Uu.sS.P.

Page 3 of 4

LOT# CO2136

FM_S5839 NASA LOT# 1

Tensile Modulus, msi, WARP
FTMS 406-1011

Tensile Elongation, %, WARP
FTMS 406-1011

Flexurel Strength, ksi, WARP
FTMS 406-1031

Flexural Modulus, msi, WARP
FTMS 406-1031

Compressive Strength, ksi,
FTMS 406-1021

Compressive Modulue, wmsi,

FTHS 406-1021

WARP

WARP

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

ROLL#1-S
4.87

4,59
S.10
4.98
4. 86
4. 88

1

AVERAGE

. 86

1.10
1.06
1.00
1.01
1.01

1

AVERAGE

37.10
37.21
37.10
37.39
39. 28
37.62

1

AVERAGE

3. 64
4.17
4.13
3.65
4. 28
3.97

1

AVERAGE

22.43
23.10
22.15
21.06
21.52
22.05

1

AVERAGE

6. 63
S5.68
S. 66
5. 55
6. 37
5.98

1

AVERAGE

ROLL#2-S
4. 47
4.77
4.65
4. 56
4. 64
4.62
4.75

.82
.95
1.00
.82
. 84
.89
. 95

34. 88
36.95
35. 46
34. 00
34.45
35. 15
36. 38

4.55
4.16
3.96
3.39
4.26
4.06
4.02

19.67
19.84
19.51
20.02
19. 11
19.63
20. 84

5. 50
6.70
5.57
5.72
9. 27
5.75
5. 87



Page 4 of 4

FM 5839 NASA 1OT# 1
16. Double Shear Strength, ksi
FTMS 406-1041A
17. Barcol Hardness, Units
ASTM D-2583
(Average of 10 determinations)
18. Residual Volatiles, X
PTHM-98
19. Resin Content, Pyrolysis, X%
CTM-14B
20. Acetone Extraction, %
CTM-18A
2la. CTE, in/in °*F with PLY
PTM-61B
21b. CTE, in/in *F Cross PLY
PTM-61B

U.s.P. LOT# CO2136

ROLL#1-S ROLL#2-S
3.57 4. 16
3.78 4.10
3. 57 4.03
3.48 4.16
3. 68 3.98

AVG. 3.62 4.09

NASA LOT# 1 AVERAGE 3.85

68.2
NASA LOT# 1

68.0
AVERAGE 68.1

1.82 1.55
1.73 1.44
1.77 1.61
AVG. 1.77 1.353

NASA LOT# 1 AVERAGE 1.635

31.95 31.07
31.70 30. 26
31.28 29. 56
AVG. 31.64 30. 30

NASA LOT# 1 AVERAGE 30.97

4. 37 3.91
4.67 3. 80
S.09 4.48
AVG. 4.71 4.07

NASA LOT# 1 AVERAGE 4. 39

1.22 -1.89

-2. 06 -1.73

AVG. -. 42 -1.81

NASA LOT# 1 AVERAGE -1.12

13. 57 17.51

12.38 15. 37

AVG. 12.98 16. 44

NASA LOT# 1 AVERAGE 14.71
See Chart 21A-21B

U.S. Polymeric
Hamid M. Quraishi, Manager

Quality Assurance Department
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U 8 Polymeric

FILLER TESTING

Page 1 of 2

NAS8-36298
U.S. POLYMERIC 0O.E. 71108
iller Lo or NASA Lot#
1. Carbon Content, % SAMPLE
QAI-5560 #2A-1 #2A-2 #2A-3
99, 31 99. 18 99. 40
NASA LOT# 2 AVERAGE 99. 30
2. Ash Content, % 0.0 2.0 2.0
PTH-71B 2.0 2.0 0.0
AVG. 0.0 2.0 2.0
NASA LOT# 2 AVERAGE 0.0
3. Atomic Absorption, ppm #2A-1 #2A-2 #2A-3
CTM-53B
(Values are average of Na 7.0 7.5 9.0
2 determinations) K 1.5 1.0 2.5
Ca 2.5 1.5 2.0
Mg ©0.0 2.0 2.0
L1 9.0 2.0 2.0
TOTAL 11.0 10.0 13.5
3a. Moisture Content, % . 041 . 034 .939
CTM-53B : @031 . 020 . 045
AVG. .0@36 . 027 . 042
NASA LOT# 2 AVERAGE .033
3b. Ash Content, X 2. 005 0. 000 ®.015
CTH-53B Q. 000 Q. 025 Q. 200
AVG. 0.003 2.013 2. 008
NASA LOT# 2 AVERAGE ©.008
4. pH, Units 4.60 4. 40 4.50
ASTHM D13512 4. 60 4.60 4.70
AVG. 4.60 4.50 4.60
NASA LOT# 2 AVERAGE 4.57
S. Particle Size, microns AVG. . 56 « 37 .32
S.E. M. procedure Maxiwmum .90 1.25 1.17
(Average values are Minimum « 23 « 20 « 25
of 20 determinations) Std. Dev .22 .28 .24
NASA LOT# 2 AVERAGE SIZE .55
6a. TGA, °*C at 50X Loss 842 a85e 857
CTHM-51 NASA LOT# 2 AVERAGE 850

HITCO MATERIALS DIVISION

r
< 0O
Gl =
* =

N

OO N+
OO N®

.
W

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 548-1101 » TWX (910) 595-1130 » FAX # (714) 549-2858-5-2437



Page 2 of 2
iller Lo or NAS ot#

6b. TGA See Charts 6A-6C
CTH-51
7. Particle Size Distribution See Charts 7A-7C
CTH-72
7a. Particle Size, wicrons #2A-1 #2A-2 #2A-3
CTn-72 . 86 .97 .95
. 85 1.08 .92
AVG. . 86 1.02 . 94

NASA LOT# 2 AVERAGE .94
U.S. Polyweric

Hamid M. Quraeishi, Manager
Quality Assurance Department
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USP-39A Resin Lot for NASA Lot#
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Page 1 of 2

U S Rolymeric
RESIN TESTING
NAS8-36298
U.S. Polymeric 0.E. 71108
USP-3SA Resgin Lot for NASA Lot# 2
1. Resin Solids, % #2-1 #2-2
PTM-7C 78.8 78.7
78.7 79.3
79.1 79.6
AVG. 78.9 79.2
Lot# 2 AVERAGE 79.1
2. Specific Gravity @ 25°C 1.189 1.193
PTM-29C Lot# 2 AVERAGE 1.191
3. Viscosity, Brookfield, cps. @ 22.8°C 17, 400 16, 800
PTM-14C Lot# 2 AVERAGE 17,100
4. Gel Time, wmin:sec 4:00 4:20
PTM-47B Lot# 2 AVERAGE 4:10
S. Atomic Absorption, ppm #2-1 #2-2 LOT2 AVG
CTM-53B Na 25.0 20.8 22.9
(Values are averages of K 1.0 0.5 0.8
four determinations) Ca 7.3 7.0 7.3
Mg 2.0 2.0 2.0
Li 0.0 6.0 0.0
AVG. 35.5 30.3 32.9
6. Volatiles, Gas Chromatography See Charts 6A-6B
CTM-55
7. TGA, % Weight Loss at 500°C 39.4 38.2
CTM-51 (AIR) Lot# 2 AVERAGE 38.8
See Chart 7A-7B
8. DSC, temperature °C 190 189
CTM-50A Lot# 2 AVERAGE 190
See Chart 8A-8B
8. HPLC See Chart 9A-9B
CTM~-49A
10. GPC, Average molecular wt. 1800 1631
CTM-49A Lot# 2 AVERAGE 1716

See Chart 10A-10B

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 = (714) 549-1101 » TWX (910) 595-1130 * FAX # (714) 549-2858-5-2407

?




Page 2 of 2

USP-35A Resin Lot for NASA Lot# 2

pH, units £$2~-1 #2-2
CTM-1B 8.4 8.5
Lot# 2 AVERAGE 8.5
Phenol Content, % 13. 29 13.65
CTM-55 Appendix 1 12.94 13. 31
AVG. 13.12 13. 48
Lot# 2 AVERAGE 13.30
Chang’es Index, ml. 23.6 23.8
CTM-5B Lot# 2 AVERAGE 23.7
RDS, Minimum Viscosity, cps. Min. Viec. °C
CTM-S7A #2-1 172 114
#2-2 124 114
AVG. 148 114

See Charts 14A-14B

NMR See Charte 15A-15B
Vendor procedure

U. 8. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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TYPICAL GAS CHROMATOGRAPH SET-UP

Opemovm'__

Column
Length

Dia.

Liquid Phase
m. s
Support

Kesh
Carrier Bas__Hpor
Rutametar____—ﬁa
fnlet Press psig
Rate 22 wi/min
CHART SPEED

SAMPLE
Size

Date \AIH&SL

Detector
Yoltage
FScnsit._..._.__.__..
low Rates, m!/min
Hydrogen £0 AirEE
Scavenge —___________
Split .
Temperature, °C

Oet. R (0], 2P0
Column Initia!

Final
Rate .

Solvent '

Conen. 21 1{F0 W

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH

ETHANOL
MECL2
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

RETENTION TIME (MINS.)

6
1.18
1.28
1.45
1.83
3.08

s s W
O oON

3
.08
15.03
17.98
19.6
22.08
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CHART 8A
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CHART 8B
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CHART 9A

DATA FILE A:PHENDO20.HDR TAKEN 09-01-1986 15:13:56
M- OREA FPFERCERNT REFORT 5 5 -

2T T2 2L LTSI L LIS ST S LIIIL LI LIS L SIS ST LI LTI LIS L I I LSRRttt LT T

* Sample Name: USF39A,2-1,C=5,5535 Operator Initials: JGZ
# Date: 09-01-1986 15:13:56 Method:FHENOLIC DATA FILE: A:FHENDZO.FPTS
# Interface: 4 Cycle#: 20 Channel#: 0 Vial#: N.A.

# Starting FPeak Width: 10 Threshold: .01
P 6 I 36 I I 63 I 96 I I I I I I I I B I I I AEIEIEIEH I I I I I I I I IE I I I I I I I I NI I

# Instrument Type: BECKMAN HPLC Column Type: MICROBONDAFAL C-18
* Solvent Description: THF/WATER, 2:1 BY WEIGHT
* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN
* Detector 0: 220NM/.5SAU Detector 1:
* Misc. Information: LENGTH=25
HERERREREREREEERFEREE KRN RN EIF R R R TR RN R RN X R R R H R R R R RN R K-
Starting Delay: 0. 00 Ending Retention Time: 10.00
P Ret Feak Area B Feak Normalized Area/
No. Time Area A L Ht. 7 Height

1 0.73 2286 1.2208 1 S62 2.392 4.0

2 1.82 94314 S$1.0355 2 5417 100, 000 17.4

3 1.97 29398 16.0160 2 S094 31.382 5.8

4 2.07 58633 31.7278B 2 S278 62.1468 11.1

Total Area: 184801 Area Reject: 1000 One sample per 1.000 sec.
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DATA FILE A:FHENDZ7.HDR TAKEN 09-05-198&6 11:31:38B
MM MW AREA FPERCENT REFORT 565635 X 5

(222222 L 2L ILIIILITILI LTI IR LLTIILILILI TSI AR S 222ttt st L Rt E XY

# Sample Name: USFI9AR,2-2,C=6.97 Operator Initials: JGZ
* Date: 09-05-1986 11:31:38 Method:FHENOLIC DATA FILE: A:PHENDZ7.FTS
* Interface: 4 Cycle#: 27 Channel#: O Vial#: N.A.

¥ Starting Feak Width: 10 Threshold: .01

X R Y I E T T Ry Y e X T R R R Ry R T Y R e e X TN
# Instrument Type: BECKMAN HFLC Column Type: MICROEONDAFAE C-18

* Solvent Description: THF/WATER, 2:1 BY WEIGHT

* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN

* Detector 0O: 220NM/.SAU Detector 1:

*

Misc. Information: LENGTH=2S
363363 3 3 3 36 3 30 3 I I 3336 96 9 I I I I B I I I B KB W I I I I I K I I I I I I I I I IE I NI IS

Starting Delay: Q.00 Ending Retention Time: 10.00
Pk Ret Feak Area BH FPeak Normalized Area/
No. Time Area % L Ht. A Height

2 1.82 26860 53.0012 2 S30S 100,000 18.3

3 1.97 28712 15.7109 2 4380 29.643 S.8

4 2.07 57179 31.2879 2 5119 59.032 11.2

Total Area: 182750 Area Reject: 1000 One sample per 1.000 sec.
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GPC CALIBRATION PLOT

**+* Calibration Data *x*x

Calibration Name:
Misc Information:

Fit Type: 3
Log Mol Wt =

A + Bx + Cx™2 + Dx"3 -
B= 2,115815 C= -.5646224 D= 3.€606432E-02

A= 2.533977
Coefficient of Determination: 0.9302
Ret Time Molecular Weight lLog Mol Wt
3.50 35000 4,544
4.33 15000 4.176
4,83 3600 3.556
S. 09 2350 3.371
6,00 S70 2.756
7.17 92 1.964
7.50 72 1.857
Log Mol Wt GPC CALIBRATION PLOT
S = —
18 [ —
[ o ]
4 — —
19 [ _]
I —
3 - —
.
w [ ]
— —
2 £ N
1 [ —
] | | | I
18 2.8 3.0 4.0 5.8 6.8 7.8 8.8

Retention Time or Uolume



CHART 104

DATA FILE A:GFC3IZ.HDR TAKEN 08-05-1986 17:47:28
P GFOC REFORT 5535 55

3 3 3 3 K36 K 3K I I KK I I I F I K I I I I I I I I I I I I I I I I I K I I I I I I I I I I I IR KA AK

* Sample Name: USP3I9A 2-1=2.68 Operator Initials: GEF *
¥ Date: 0B-05-1986 15:48:25 Method: DATA FILE: A:BFCIZ.FTS *
* Interface: S Cycle#: 33 Channel#: O Vial#: N.A. *
# Starting Feak Width: 60 Threshold: O ) *

I3 3 3 I K- I K I I I I I I I I I I I I I I I I I I I I I I NI K I I I I I I I I I I I I I WA NI NI I I

Instrument Type: HFLC/EBRECEKMAN Column Type: ULTRASTYRAGEL SO0A

*
* Solvent Description: THF

* Operating Conditions: T=35C FLOWRATE=Z.OML/MIN

* Detector 0O: 254NM/.1AU Detector 1:
*

Misc. Information: CALIBRATION/GFC
I3 3 96 33 96 3 I 3636 I6 I I I I I I I K6 I N IR I IE NI I IE I IEIEI I I I I NI I NN R NN N

* Kk Kk k %k

Starting Delay: 0.00 Ending Retention Time: 10.00
Calibration file: GFCFPHEN
Molecular Weight Distribution Averages
Baseline TIMES: 3.85 to 10.00 MW 22295 to 2
Frocess TIMES: 3.85 to 10.00 MW: 22295 to 2
Total  Area: 243177
Mw= 1800
Mn= 334
Mw/Mn= 5.3756
Mz= 4852
Mv= 1551
% Area Log Mol Wt vs. Area’-Cumy Cum 7
2.7 MTTT T 1 TTTrT 1 pnmi T Tl T lmnnrr 188
—~ 75
- —
)
-
" 25
L
gerip o1 gt i1 Ahﬂllli i hHLJlI;L hHILLl i ]

Mol Wt 5 4 3 2 | 8
18 18 18 18 16 18



ORIGINAL pacy 15 CHART 10B
OE POOR QUALITY
A FILE A:GFCEZ4.HDR TAKEN 08-05-1986 17:50:20

HE e IE IE P M- I P GFC REFORT 5632936 9%

3 I I P I I I IE I PRI I K I K I I K I W I I I W I I I I I I I I K P I I I I I I I K K I I W I I I PN KKK K

‘ample Name: USFI9A 2-2=2.68 Operator Initials: GEF *
ate: 0B-05-1986 16:04:45 Method: DATA FILE: A:GFC34.FTS *
nterface: S Cycle#: 34 Channel#: O Vial#: N.A. *
tarting Feak Width: 60 Threshold: © *
R R e A g R B e T s L
Instrument Type: HFLC/BECKMAN Column Type: ULTRASTYRAGEL S0O0A *
Solvent Description: THF *

Operating Conditions: =35C FLOWRATE=2.O0ML/MIN *
Detector O: 234NM/.1AU Detector 1: *

Misc. Information: CALIEBRATION/GFC *

HEEREREREEEREREREEEREERRE R EERNERRE R AR R TR ERE R AR R AR EREERER R XA R R EEFERARR
rting Delay: 0.00 Ending Retention Time: 10.00
ibration file: GFCFHEN

ecular Weight Distribution Averages

eline TIMES: 3.85 to 10.00 Ml = 22293 to 2
cess. -JIMES: Z.85 to 10.00 Me 22295 to ey
al Area: 198243
: 1631
328
Mr= 4.9600
: 349
1407
% frea Log Mol Wt vs. Areaz-Cumx Cum #
2.7 TTTT 11 [umn ] lnmnf T 7 HAREEER 188
— 75
-
58 ~
" 25
B it hu1||1| IHHII ] hHlLLll )
Hol Wt 5 4 3 2 i 8

18 18 18 18 18 18



NASA FINGERPRINT VISCOSITY PROFILE USP 38A RESIN NASA LOT2-1
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Rheoretrice FECAR I7T

eriment Mo, @ z Sample No. @ i
le: 3
4 FINGERFPRINT VISCOSITY PROFILE USF Z9& FEGIH NABA LOTZ2-1

= and Time : Friday, fuguset i35, 1986 — 1Z:350:77

~atimg Mode ¢ DYR4GMIC
=p Type : CURE
netry @00 DISM & BELATE

RADIUS : 25,00
GAF : Q.o

ORIGINAL PAGE 7S
OF POOR QUALITY
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F S.TESe+002 SL782e+002 Z.S58e+00| 7L ZF5e+001 8.000e+000 4,000 e+00]
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3 2.1 T85e+D02 Z2.126e+007  Z.0484e+001 2L EBR&e00] 1.200p+001 G 200D ]
4 1.5FTer00Z 1,6Ble+00R  Z,0S4H4e+001 2, 1.T00e+001 S 100e+0l
T LB Tie+002 1.356e+002 0 2.0 1e+001 i. 11 Lo+ 0l T T L e+00
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M 4.E6042+001 4.S06e+001 Q.4T7a4+000 T.77 Z.00024+001 SO0 a0
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W 1. Z228e+001 1.23%ae+001 Z.741ae+0) 1,687 0+000 D .20 0e+0ld
‘1 NP BRI SO 1. 108e+701 .0 Te+000 1.4 1e+00) D000+ 001 =,
2 L.ODToe)l @91 Te+nh 1. TS le~0D) 1, D&Fa+000 FL 10 S,
DR IRV ISTNTER JR IS TN 1057 T+ 00n) 1. AR TS B =.
G4 7.91 » T L8277 e+000 1.152e+000 9, T.7 2.
T 7L 15le+n0) T.1484000 BELiSSe—00d 7. Tha F.
‘B HLAIEe+000 L. 28Te+0in) L, T as—001 7. RILEIS A EAE SeIWA ] .
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S 401 Z0e+00M) 41 20ewD00 O, OO0 0ew000 5, S2.BDCae+0Dl 1. 000e+002
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5 Z.F8Te+000 T.78Te+000 7.947e-001 T.4871e-001 4 De+001 1.19 ¥
W2 ELDZhc-Dn) D30 Te4+000 1L.1Z38e-000 Z.7F9Fe-001 0 4. 900e+001 1.21Ce+002



Ve FINGERTRIMT VIZCASITY FROFILE USF 274 RESIN MaBa LDTIZE-1
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T Aig€:§-- ., LOISE FLISE GRAME-CM MIN, “EE.
f; :.:_:cf??? 2.90Te+000  3.48le—-001  I.IE0e-001 5. 000e+001 1 ﬁ:nu+03ﬁ
e Sl deBeTuby FLE7FE+000 1L, 038e+000  4,.316e-001  5.100e+001 1.:;$g*33:
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= 1

S 1

35 9.T17e+000  BUFBRe+000  2.454e+000  1.171e+000
1 e :

= a 1 e N - = . .
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Rheometrice RECARF I1I

= and Time : Friday, fAugust 15, 1986 — 13:50:53
-ating Mode :  DYNAMIC ~

xx Type : CURE

netry 3 DIGH & FLATE

rRADIULE : 25,00
GAF H O, 50

25 =
SIM =50%
MIENDY =10 RAD/SEC
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OF POOR QuaLITY
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FABRIC TESTING

U S Polymeric

U.S. POLYMERIC O.E.

NAS8-36298

71108

PWB-& Fabric for NASA Lot# 2

la. Breaking Strength, 1lbsa/in,
ASTM D1682

i1b. Breaking Strength, 1lbe/in,
ASTM D1682
2a. Carbon Assay, %
MDQAI 5560
2b. Hydrogen Assay, %
MDQAI 5560
2c. Nitrogen Assay, %
MDQAI 5560
3. Visual Inspection
QCi-102
4. Specific Gravity, Units
PTM-84
5. pH, Units
CTM-24B
6. TGA, *C at 50% Weight Lose

CTHM-51 (AIR)

HITCO MATERIALS DIVISION

WARP

FILL

#2-14
PICK 21
CENTER 25
PLAIN 29
AVG. 25.0
PICK 48
CENTER 42
PLAIN 31
AVG. 40. 3
PICK 99,9
CENTER 99. 6
PLAIN 99.9
AVG. 939.8
PICK .01
CENTER .02
PLAIN <.01
AVG. EST .010
PICK .1
CENTER .2
PLAIN <.1
AVG. EST .10
See Chart 3A
1.8009
1.8367
1.8147
AVG. 1.817
8.8
a‘7
AVG. 8.75
SET UP #2
#2-14 828

See Chart 6A

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 e (714) 549-1101 » TWX (910) 595-1130 ¢ FAX # (714) 549-2858-5-2407
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PWB-6& Fabric for NASA Lot# 2

#2-14
2
1
104
1
o

108

-. 099

7a. Atomic Absorption, ppm
CTM~-S3B Na
K
Ca
Mg
Li
AVG.
7b. Moisture Content,
CTM~-53B
7c. Ash Content, ¥%
CTM-53B
8a. Filament diameter, microns, WARP
S.E.M. procedure
(diameters are an average of
10 measurements)
8b. Filament diameter, wmicrons, FILL
S.E. M. procedure
(diameters are an average of
10 measurements)
Sa. Thread Count, per inch, WARP
PTM-5SA
AVG.
9b. Thread Count, per inch, FILL
PTM-5A
AVG.
10a. Areal veight as received, gm/4x4
PTM-3A LEFT
CENTER
RIGHT
AVG.
10b. Volatiles as received, %X
PTM-3A LEFT
CENTER
RIGHT

AVG.

. 099

#2-14
9.14
8.00

10.10
0. 66

AVERAGE
Minimum
Maximum
Std. Dev

#2-14
AVERAGE --
Minimum -
Maximum -
Std. Dev --

#2-14
30
28
27

27
28
28.0

29
29
30
29
29
29.2

2. 407
2. 365

2. 440
2.404

.71
.59

.62
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PWB-6 Fabric for NASA Lot#

10c. Weight Chaenge on Acetone Wash, % #2-14
PTHM-3A LEFT .00
CENTER ~-. 04

RIGHT . 00

AVG. -.01

U.S. Polymeric

;[/a—;—'( M. €«

Hamid M. Quraishi, Manager
Quality Assurance Department
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PREPREG TESTING

Page 1 of 4

NAS8-362958
U.S. POLYMERIC 0.E.71108
FM 5839 NASA LOT# 2 U.S.P. LOT# D09S318
l1a. Resin Content, Soxhlet, X ROLL#1-S
CTM-6D 32.8
33.1
33.0
AVG. 33.0
NASA LOT# 2 AVERAGE
1b. Filler Content, Soxhlet, X% 13. 4
CTM-6D 13.5
13.5
AVG., 13.85
NASA LOT# 2 AVERAGE
lc. Cloth Content, Soxhlet, % 33.8
CTM-6D 53. 4
$3.5
AVG. 53.6
NASA LOT# 2 AVERAGE
2. Volatile Content, % 3.1
PTM-17B 3.3
3.1
AVG. 3.2
NASA LOT# 2 AVERAGE
3. Flow, 1000 psBi, % 14.1
PTM-19G 12.5
13.1
AVG. 13.2
NASA LOT# 2 AVERAGE
4. Resin Content, Dry basis, X 36.2
PTM-16F, Type II 34.6
34. 4
AVG. 35.1
NASA LOT# 2 AVERAGE
S. Tack, 1lbs 15
PTM-80 NASA LOT# 2 AVERAGE
6. Gel Time, seconds 79
PTM-20E NASA LOT# 2 AVERAGE

,}ij)\ HITCO MATERIALS DIVISION

ROLL#2-S
33.5
35.1
34.7
34.4
33.7

13.7
14.3
14.2
14.1
13.8

52.8
50.6
S1.1
S51.5
S52.5

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ¢ (714) 549-1101 » TWX (910) 595-1130 » FAX # (714) 549-2858-5-2407



Page 2 of 4

FM 5839 NASA LOT# 2 U.S.P. LOT# D0O9S318

7a. Atomic Absorption, ppm ROLL#1-S ROLL#2~-S LOT#2 AVG.
CTM-53B Na 8 10 9
K 1 2 2
Ca 27 26 27
Mg 1 2 2
Li Q (0] Q
TOTAL 37 40 39
7b. Moisture Content, X% ROLL#1-S ROLL#2-S
CTM-53B 2.14 2.17

NASA LOT# 2 AVERAGE 2.15

7c. Ash Content, ¥% . 06 . 06
CTM-53B NASA LOT# 2 AVERAGE . 06
8. TGA, % Weight Loseg at 500°C 7.5 9.4
CTM-51 (Nitrogen) NASA LOT# 2 AVERAGE 8.5

See chart 8A-8B

9. DsSC, +C ROLL#1-S ROLL#2-S LOT#2 AVG.
CTM-50A First Temp 186 186 186

See Chart 9A-9B

10. Infrared (IRZB) Baseline .81 .81 .81
CTM-21C
See Chart 10A-10B

11. Environmental History Date manufactured: 2 July 1986
Packaged in: MIL-B-131
claseg I bag
Date shipped: Test lot - not

shipped
12. Specific Gravity, Cured, Units ROLL#1-S ROLL#2-S
ASTM D792 1. 569 1.558
1.567 1.557
1. 568 1.555
AVG. 1.568 1.557
NASA LOT# 2 AVERAGE 1.562
13a. Teneile Strength, ksi, WARP 15.98 16.01
FTMS 406-1011 17.01 14.94
17.89 15.98
16.13 14.00
17.40 15.11
AVG. 16. 88 15.21

NASA LOT# 2 AVERAGE 16.05



13b.

13c.

14a.

14b.

15a.

15b.

FM 5839 NASA LOT# 2

Page 3 of 4

U.s.P. LOT# DOS318

Tensile Modulus, msi, WARP
FTMS 406-1011

Tensile Elongation, %, WARP
FTMS 406-1011

Flexural Strength, ksi, WARP
FTMS 406-1031

Flexural Modulus, msi, WARP
FTMS 406-1031

Compressive Strength, ksi, WARP
FTMS 406-1021

Compressive Modulus, msi, WARP
FTMS 406-1021

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

ROLL#1-S
3.99

4.19

4.48

3.82

4.05
4.11

2 AVERAGE

. 97
.63
.64
.59
.61
.61
2 AVERAGE

28. 40
28. 34
33.12
34. 23
28. 90
30. 60
2 AVERAGE

3.23
3.20
3.92
4.01
3.76
3.62
2 AVERAGE

21.74
23. 26
23.13
22.39
23. 23
22.75
2 AVERAGE

3.24
3. 44
3.71
3.62
275
3.55
2 AVERAGE

ROLL#2-S
3.35
3.23
3.33
2.93
3.41
3.25
3.68

1.02
1.11
1.05
1.16

.95
1.06

. 83

26. 60
26. 46
26. 39
30. 58
30. 43
28.09
29. 35

2.91
2.89
2.80
3.47
3. 40
3.09
3. 36

23. 20
23.01
24.75
24.74
21.27
23. 39
23. 07

3.69
3.32
3.41
3.42
3. 36
3. 44
3.50



FM 5839 NASA LOT# 2

Page 4 of 4

16. Double Shear Strength,
FTMS 406-1041A

kei

17. Barcol Hardness, Units
ASTM D-2583
(Average of 10 determinationes)

18. Residual Volatiles, %
PTM-98

19. Resin Content, Pyrolysis, X
CTM-14B

20. Acetone Extraction, X
CTM-18A

21a. CTE, in/in °*F with PLY
PTM-61B

2ib. CTE, in/in *F Cross PLY
PTM-61B

U.S.P. LOT# DOS318

ROLL#1-S ROLL#2-S
3. 36 3.87
2.85 3.82
3.16 3.72
2.87 3.59
3. 50 3. 56

AVG. 3.15 3.71

NASA LOT# 2 AVERAGE 3.43

67.5
NASA LOT# 2 AVERAGE 68.5

1.15 1.44
1.14 1.35
1.29 1.34
AVG., 1.19 1.38

NASA LOT# 2 AVERAGE 1.28

30. 88 34.04
29.39 33.18
31.40 33. 66
AVG. 30.55 33. 63
NASA LOT# 2 AVERAGE 32.09
5.09 S5.25

6. 20 3.82

S.05 S.11

AVG. 5.45 4.73

NASA LOT# 2 AVERAGE 5.09

-2.25 .97

. 00 . 00

AVG. -1.13 .49

NASA LOT# 2 AVERAGE -.32
S5.05 3.01
4.17 = 3.26
AVG. 4.61 3.14

NASA LOT# 2 AVERAGE 3.87

See Chart 21A-21B

U.S. Polymeric
Hamid M. Quraishi, Manager

Quality Assurance Department
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U 8 Polymeric

U. S'

FILLER TESTING

NAS8-36298

POLYMERIC O.E. 71108

iller Lot

1. Carbon Content, X%
QAI-S560

2. Ash Content, %
PTM~71B

3. Atomic Absorption, ppm
CTHM-S3B
(Values are average of
2 determinations)

3a. Moisture Content, %
CTM-53B

3b. Ash Content, %
CTnM-53B

4. pH, Units
ASTM D1512

S. Particle Size, wmicrons
S.E.NM. procedure
(Average values are
of 20 determinations)

6a. TGA, *C at 50% Loss
CTHK-51

HITCO MATERIALS DIVISION

or NASA Lot# 3

864 860

Page 1 of 2

850

NASA LOT# 3 AVERAGE 858

SAMPLE
#3A-1 #3A-2 #3A-3
99. 40 99. 32 99. 44
NASA LOT# 3 AVERAGE 99.39
2. 000 2. 000 2. 000
Q. 000 0. 000 Q. 005
AVG. 0.000 2. 000 Q.002
NASA LOT# 3 AVERAGE 0.001
#3A-1 #3A-2 #3A-3
Na 6.0 6.0 6.0
K 2.5 1.0 2.0
Ca 2.5 2.5 2.0
Mg 0.0 2.0 2.0
Li 0.0 2.0 0.0
TOTAL 11.0 9.5 2.0
.010 . 015 9. 000
1905 . 020 2. 000
AVG. . 008 .0218 9. 000
NASA LOT# 3 AVERAGE .008
. 0295 . 000 . 200
1 925 . 010 . 000
AVG. .25 . 005 . 000
NASA LOT# 3 AVERAGE .0Q10
4.80 4.75 4.85
4.95 4. 80 4. 80
AVG. 4.88 4.78 4.82
NASA LOT# 3 AVERAGE 4.83
AVG. « 91 «51 .42
Maximum .99 .88 .85
Minimum . 20 .18 .15
Std. Dev .23 . 20 <17
NASA LOT# 3 AVERAGE SIZE .48

LOT#3
v

;

sasgop-m
S WDE

®
N

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 o (714) 549-1101 « TWX (810) 585-1130 e FAX # (714) 549-2858-5-2437
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ller .ot for NASA Lot# 3

6b. TGA See Charte 6A-6C
CTH-51
7. Particle Size Distribution See Charte 7A-7C
CTH-72
7a. Particle Size, microns #3A-1 #3A-2 #3A-3
CTH-72 . 89 .94 . 89
. 94 . 83 : 86
AVG. .92 .88 . 88

NASA LOT# 3 AVERAGE .89
U.S. Polymeric

Hamid M. Quraishi, Nanager
Quality Assurance Department
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9.

10.

11.

WL

RESIN TESTING

NAS8-36298

Ul S.

Polymeric O.E.

Page 1 of 2

71108

USP-39A Resin Lot for NASA Lot# 3

Resin Solids, %

PTHM-7C
Specific Gravity e 25°C
PTM-29C
Viscosity, Brookfield, cps.
PTM-14C
Gel Time, wmin:sec
PTM-47B
Atomic Absorption, ppm
CTM-53B
(Values are averages of
four determinations)

Volatiles,
CTM-55

Gas Chromatography

TGA, % Weight Loss at 500°C
CTM-51 (AIR)

DSC, temperature °C
CTM-S0A

HPLC
CTM-49A

GPC, Average molecular wvt.

CTHM-49A

pH, units
CTM-1B

HITCO MATERIALS DIVISION

@ 22.8°C

AVG.

Na

Ca

Li
TOTAL

b
()

-1

9.
8.
7

N NN
N = W

78.2

1.181

15, 000

4:22

[

3

O+ Ur®
OWodmO

N
o
®

See Charts 6A

39.9
See Chart 7A
185
See Chart 8A

See Chart 9SA

1932

Bee Chart 10A

8.2

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ¢ (714) 549-1101 « TWX (910) 595-1130 ¢ FAX # (714) 549-2858-5-2407



12,

13.

14.

15.

USP-39A Resin

Phenol Content, %
CTHM-55 Appendix 1

Chang’e Index, wl.

CTM-5B

RDS, Miniwmum Viscosity, cps.

CTHM-57A

NMR
Vendor procedure

Lot for NASA Lot# 3

#3-1
11.64
12.02

AVG. 11.83

22.2

Min.
#3-1 175
See Charts 14A

See Charts 15A

U. S. Polywmeric

Visc.

Page 2 of 2

Aod M Qi

Hamid M. Quraishi,

Manager

Quality Assurance Department



TYPICAL GAS CHROMATOGRAPH SET-UP

Opemor_g_.ﬁ_%__ Pate

Langth Yoltage

Cotumn Detector

Du Sensit,

Uqu»d Phase Flow Rates, ul/lm

wt. Mydtozen Ai IH;
Suppnrt Scavenge
Mesh Split

Carrier Bas Temperature, 9C
Rutameter Det. QA in]. RO
{nlet Press psig Column Initist

Rate 322 ml/min Final

CHART SPEED Rate St
SANPL% Solvent
Size Conen.

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH
ETHANOL
MECL2
ACETONE
IPA

THF
ACETONITRILE

CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

RETENTION TIME (MINS.)

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.
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#%¥ REAL TIME CHROMRTOGRAN *¥3
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r
r
:
L._ i--
ol z1_ |
L \ |~
. !
FIMAL FULL SCALE MY =1@@0 O
SAMPLE USF28R 3- GAMPLE :© USFIaR I-1
S LT e SAMPLE : USFISR I~
MIsE £=a .4-.-:.uGHS/HL MIZC. - C=3 18232CHS/HL
TIME. 15:&9 -
Ea TIME 1523
OPEEATOR oo DATE - 1Z-11/8€
< OFERATOR: JGZ
FUM TIME®  3@.88 MINUTES - S
LAY . : FUM TIME: 30.@@ MINUTES
EEhﬁT Té”E' & ao DELAY TIME- ©.@@
h: CHRAN- @
P RET  PEAK  AREA B FEAK , : - .
: E FK  RET  PEAK  AREA E  FEAL
Mo. TIME =~ ARER wo Lo AT NO. TIME  AREA oL HT.
~ "5 '.7' = -';;_'~ - - - ~ -~ c
S 1SR ciamn zles & 11151 S 1.7@  7e@s1 Z.117 2 11151
E 1.6 157208 S 164 z 1114 s 1-52 liiepn 344 o 1lidf
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CHART 9A

DATA FILE A:FHENOZ8.HDR TAKEN 09-05-1986 11:46:23
MMM AREA FERCENT REFORT 5636536 5 3

9636 36 3 6 FE I I I J I I3 96 I I I I I I B I WK I I I I NI I I I W H I I B I I I I I I I I I B I I I I I J I I I I I I I I KK

* Sample Name: USP3I9A,3—-1,C=6.93 Operator Initials: JGZ *
* Date: 09-05-1986 11:46:23 Method:FPHENDOLIC DATA FILE: A:FPHENDOZ2B.FTS *
# Interface: 4 Cycle#: 28 Channel#: O Vial#: N.A. *
# Starting Feak Width: 10 Threshold: .01 *
B33 6T I I I I I I I I I 6 I I I I I I I I I I IEIE I IEIE I I T I I I I N I HN R
Instrument Type: BECKMAN HFLC Column Type: MICRODEONDAFAK C-18

*
* Solvent Description: THF/WATER, 2:1 BY WEIGHT
* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN

* Detector 0O: 220NM/.SAU Detector 1{:

*

Misc. Information: LENGTH=2S
TR R R R A g e I T2 T X R R R R e Y R IS Y NSRS ST Y R R

* %k ok ok Xk

Starting Delay: 0. 00 Ending Retention Time: 10.00
Fk Ret Feak Area B Feak Normalized Area/
No. Time Area % i Ht. % Height

2 1.78 B9260 S53.04%94 2 S100 100,000 17.5

3 1.93 25796 15.3310 2 4619 28.899 S.6

4 2.03 53203 31.61%96 2 4863 59.604 10.9

Total Area: 168258 Area Reject: 1000 One sample per 1.000 sec.
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GPC CALIBRATION PLOT

*** Calibration Data **%
Calibration Name:
Misc Infarmation:

Fit Type: 3
Log Mol Wt = A + Bxx + Cx™2 + Dx"3 -
A= 2.538977 B= 2.115815 C= -.5646%24 D= 3.606432E-02

Coefficient of Determination: 0.93902
Ret Taime Molecular Weight Log Mcl Wt
3.50 35000 4.544
4.33 15000 4,176
4.83 3600 3.5%56
5. 09 23S0 3.371
6.00 570 2.756
7.17 9z 1.9¢64
7.50 . 72 1.857
Log Mol Wt 6PC CALIBRATION PLOT
5 =
1B [ _
— —
0
4§ — —
8 [ —
— —
3 = .
w -
fre— o
2 S~
0 [ -
| 1 | I ]
i
18 2.8 3.6 4.8 5.8 6.8 7.8 8.8

Retention Time or Volume



CHART 10A

ORIGINAL FAGE I5
FILE A:GFC3IS.HDR TAKEN 0B-05-1986 17:53:34 OF POOR QUALITY

B bt -M (GFC REFORT -6 96 -6 - - 6 6 -

3 I I I I I I B I I I I I I I I I I I I I I I I I I I WK I I I MK I W I I I I I I H K I I I I K I I I I I I I I I NI K I KN WKWK

mple Name: USF3IFA 3-1=2.68 Operator Initials: GEF *
te: 08-05-1986 16:21:21 Method: DATA FILE: A:GFC3IS.FTS *
terface: S Cycle#: IS Charinel$#: © Vial#: N.A. *
arting Feal Width: 60 Threstiold: O *
R L T R Ry R R O L R R R Y R R I IR AT S ST ST I L R
‘nstrument Type: HFLC/BECEMAN Column Type: ULTRASTYRAGBEL SO00A *
Solvent Description: THF *

Dperating Conditions: T=35C FLOWRATE=2.O0ML/MIN *
Detector 0: 254NM/.1AU Detector 1: *

*

Misc. Information: CALIBRATION/GFC
I T L L I T T T L R R R T R R R TR G R X R E L X LR

“ting Delay: 0.00 Ending Retention Time: 10.00
‘bration file: GPCPHEN
zcular Weight Distribution Averages

2line TIMES: 3.85 to  10.00  Mu: 22295 to 2
tess TIMES: 3.85 to  10.00  MW: 22295 to 2
al Area: 203112
1932
297
n= 6.5017
5426
1642
% Area Log Mol Wt vs. Areaz-Cumz Cum 7
2.7 [UIITId LA UL I B 1137 2 3 A LA R 188
— 75
-
58
3 -1 25
Mitil g e s oo d b )
Hol Wt 5 4 3 2 1 8

18 18 18 18 18 18



CHART 14A
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Rrheometrice RECA® 17

griment WNo. 3 4 Semple No. 3 1

D
r
i
_|
vl
!
[Y

A FINGERFRINT VIZCOSITY FROFILE USF 294 RESTN NAS

rater :CP

e and Time : Friday, August 15, 19B4 — 15:Z26:35
rating Mode 1 DYNAMIC
ep Type ¥ (CURE
metry ¢ DISH & FLATE
RADIUS : 25.00
5aF : 0,50

es t
HIN =50%
CUENCY =10 RAD/SEC

ORIGINAL PAGE IS
OF POOR QUALITY



* ETA ETAY TROUE TIME T
SE FOISE FOISE GRAmMS~CH MIN. DEG

O

o

1. BT A0l 1.BZ462+007  4,904e+.01 D31 6e+002 Zoa0hne—-001 T e
1.830e+002  1.82%e+2303 J.BRLe~001 2.321e+002  1.000e+000 I, 200e+001
1.640e+007  1.640e+003 I .551e+001 2.0B0e+00Z2 2,000e+00G I, 7030s+001

178e+001 1.74Ze+002  Z.000e+:
S14e+001 1.385e+002 4. 090e+00]
120e+001 1.0886e+002 S 000e+000
232e+001 B.311e+001 6.000e4+000
205e+001 6.380e+01 7 . OOCe+000
UOFe+001  4.91852+001 2. 000e+000

I

1

[y
.

TT7Ee+00T
(F6e+007T
S4e+002
5892+0072
GS2e+002
877e+002

O28e+002

1.T3745e+003
1.0%&e+003
8.578e+002
.55 e+002
DETe+002

T ZE+002

RIETN)

AT a4+l
SiDe+0]
Sale+00]1
FO0p+"01
100e+001
IO+
SdeE+00]
TOO0e+001
PICE+001
OO0+ 001
ZoCe+r0l
GO0e+001
SO0E+O0 ]
2O02e+00N1

]

[y
.

@

e

OaAZevD02
S&Ze+nl
877e+0D072
482e+002
200e+002
S9%e+001]
8F0e+001
AZRe+001
S5 0e+301
7272+0C01
102e+001

Olée+001 3.815%e+00l L0 e+ 000
R4+ 002 OOde+00]1 2.7 e+ 00] L OOs+00 |
86Ze+0072 O7e+00]1 2.35J4e+001 1.100e+001
476e+002 1.51T7e+001 1.871e+001 1.2002+001
1852+002 1.818e+001 1.907e+001 1.300e+001
434+001 1.47%=+001 1.206e+001 1.400e+001
TRIe+001 1.2730e+001 Q.F07e+000 1.500e+001
So0e+001 1.0820e+001 8.741e+000 1,400s+7001
S513e+001 Q.24 0e+000 7. 025e+000 1. 700e+001

FITe+n01  7.814e+000 6. 0I1e+000 BOOE+0C 1
5 SO0e+001

SN SUI 6% BN 0 B % I % I O I 0 P O 0

[

MO B idblem S QM@0 U b k)

(R O O A R R S S < 0 0 o7 BT

Bl

[RINERTEE SRTR S
200e+201
430e+001

-a

Dd6e+001 b.76884e+000 TS 151e+000

2 .S 1 0e+001 L AETe+001 S.70Ze+000 4, 40482+000) L O00=+001 ECYRINT-T SRR
L OOGEE0) ] L FEBe+00)l 4,734+ 000 T 774e+000 L 1002+001 s TOO0s+00E

&N08e+D01 57 3e+C01
257e+001 228e+001
G2Fe+ 01 1.9042+001
HTSe+001 1.6T5e+001

2ETe+000 TLZ272e+000
&E22e+0D 2,870 o+000
129e+000  2.4Z4e+000
So7e+000 2,07 7e+000

L 2002e+001
Z00e+0 1
QO0e+00]1
SO0+ 1

SinleE+01
1002+001
Thleinid]

Sl de+0nt

IR W B N O =R

FY R L b 3 U1 O N0 = e e B
t

=
L]

J YRR PRI R i s

i I
NN NN DD s

JEI R B A ] B

A7 Ta+00] 1.453e+001 L 2T7OE+000 1 .55 0e+000 LOCe+001 S ERISI-E AT
1. T2h=+001 1.26Te+001 1E1e+000 1. 607 e+i00 FOde+0L S FO0e+001

SNe+001

S el

176e+000 1,455 e+000
688e+000 1.T740e+000
SOGe+000 1.17%e+000 Z.0000-001

1835e+001 1.135e+001
831e+000 G, 7IZ52+000
TR7e+000 2. 266e+000)

100e+001
2ie+00]
A0 0s+001

4] -
-+ |-

JNIJ[J?

[y
a

Mmoo

2. slele i

8.25%e+200 B.Z21é6e+D000 1.170e+000  1.04Te+ddd T, 100e+00L BT L0
T E.D4T7e+000  7.271e+000 0 1. 10T7:+000  1.010e+000 F, 200e+001 CEDTe+001
1 &£.931e+000  H.93Te+000  8.01%Fe~-001  8.7Tle-001 I.IZ00e+001  F.000e+001
S 6.0FP0e+00n 5. 030e+000 B.276e—-001  7.4648e—-001 TF.400g+001 9. 2002+0201
S D.SEBe+M)0  5,54Fe+0) 605617001 T.020p—001 T.500e+001 0 9.400=2+001
57 S.0T38e+000  S5.020e+000  4,197e-001 4. D33 0e—-001 T, HL0e+00]1 0 RL600s+001
3 4.,5321e+000 4,572+ 000 1.595%6e—001 5.751e—001 3.700e+001 QLRI De+D01
9o TLES1e+0O00 Z.8462+200 1.9460e—001  4.BI7e—001 T.EBCOs+00] 1.000=+0002
) T.1Ble+000 Z.171e+000  2.447e-001 F.9722-001  T.200e-+001 1.020e+002
1 ZLBDOe+000  Z,840e+000 I.798e-001 I.550e—-001 4,000e+001 1. C40e+000
Vo Z.T731e+(n0 2.T716e+000 Z.33C2e-001 T.428e-001 0 4, 1002+001 1.0502+002
12 2.56Ze+000  Z.4564e+000  7.02%9e-001  TI.Z21%e-001 4, 200s+001 1.070e+002
14 2.447=2+000 2,107e+000  1.28Te+000 3, 09Te-001 4, F00e+001 1.0%0e2+002
15 1.7530e+D00  1,8378e+000 7.5480e-001 2.1%Ze-00]  4,.4030e+001  1.11i0e+002
Ve 20108:4+000  1.981e+000  7.87Z%e-001  2.644e-001  J.500e+001 1.130e+002
170 2,450e+~000 2.178e+000  1.14T7e+000  I.08Fe-001 4, 500e+001 1. 1E0e+002
13 Z.&&Ze+0) 2,543e+000 1. 2&8Zew000  ILT4T2-001 T4, 700e+001 1.170e+002
19 2.158e+000  1,.874e+000  1.134e+000 2.75%e-001  4,800e+001} 1.180e+002
P DL 0DE%e+0)) 2.4684e+000  1.7R4e+000 4. 05452e~001 4,F00e+001 1.7 z+002

— ORIGINAL PAGE IS
OF POOR QUALITY




FOIEE
T.A402e+000
I.328+000
4, 1 EIe+ 00
4, 842e+000
6. 7&0e+000
8. 108e+000
1.2786e+001]

FOISE
2.8 T3+
2.Q0%3e+000

I 654e+000
4.8L84Lz+0C00
&.23Fe+0 00
7. S2%e+0000
1.120e+001

FT'I_'L "
FDIGE
s TELoFDG
L 1PEE
O 2e+000

Z18=+000
SETe+000)
fe O 1 D000

4,807e+000

1R s b = b

'_

ORIGINAL PAGE 1S
OF POOR QUALITY

TOROUE
Groma—-CM
4, 297e-001
4. 175001
5.247e-001
H.0Ble—-D01
8.477e~-001
1.018e+00¢
1. 60Te+n)dn

T ibE
MITH,
BINIAT-E I8 18R]
100c+00]
2O0e4+001
T 0E+00 )
400e+001
S00e+001
EDOe+ 0]

»

Aoy

TEH=
L=, O
1.220g+02072

1,.2405+000
1,260 +002
1. 200+ 00z
1.300e+000
1. 200e+000

1.340e+000
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FABRIC TESTING

U S Polymeric NAS8-36298
U.S. POLYMERIC O.E. 71108
PWB-6 Fabric for NASA lot# 3
l1a. Breaking Strength, 1lbs/in, WARP
ASTM D1682
#3-1 #3-2
PICK 29 28
CENTER 30 26
PLAIN 39 25
AVG. 32.7 26.3
lb. Breaking Strength, 1l1bs/inch, FILL
ASTM D1682
PICK 29 25
CENTER 21 29
PLAIN 28 25
- AVG. 25.3 26.3
2a. Carbon Assay, %
MDQAI 5560
PICK 99.9 99.9
CENTER 99.9 99.9
PLAIN 99,7 99,9
AVG. 99, 83 99.9
2b. Hydrogen Assay, X%
MDQAI 5560
PICK .01 <.01
CENTER <,01 .02
PLAIN <.01 <, 01
AVG. EST .004 EST .007
2c. Nitrogen Assay, %
MDQAI SS60
PICK <. 1 .1
CENTER .1 .1
PLAIN e 8 o1
AVG. EST .07 « 1
3. Visual Inspection See Charts 3A-3B
QC1i-102
4, Specific Gravity, Units
PTM-84
PICK 1.7895 1.8435
CENTER 1.7511 1.8725
PLAIN 1.7103 1.8541
AVG. 1.750 1.857

\
»
HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 » TWX (910) 595-1130 » FAX # (714) 549-2858-5-2407

Page 1 of 3

LOT3 AVG
28.5
28.0
32.0
29.5

27.0
25.0

25.5
25.8

EST .006
EST .011

EST .001

EST .006

EST .055
.100
. 100
EST .085

1.8165
1.8118

1.7822
1.804



S. pH, Units
CTH-24B

PWB-6 Fabric for NASA Lot# 3

AVG.

6. TGA, *C st 50% Weight Loss

CTM-51 (AIR)

7a. Atomic Absorption, ppm

CTM-53B

7b. Moisture Content,

CTM-53B

7c. Ash Content,

CTM-53B

8a. Filament diameter,
(Diameters

S.E. M.

Na

Ca
Mg
Li

AvG‘

%

microns,

AVERAGE
Minimum
Maximum
Dev

Std.

8b. Filament diameter, microns,

S.E. M.

9a. Thread Count,

PTM-5SA

(Diameters

per inch,

AVERAGE
Minimum
Maximum
Dev

Std.

WARP

AVG

WARP
are an average of 10 measurements)

FILL
are an average of 10 measurements)

#3-1 #3-2
S.4 8.4
3.3 8.4
9.35 8.4
SET _UP# 1
#3-1 907

See Chart 6A-6B

#3-1 #3-2
6 3
1 1
95 139
1 1
8) 0]
103 144
. 034 .010
. 075 . 097

8.93 9. 48
7.55 8.20
10. 20 10.55
0.74 0.64

9.08

8.25

10.60

0.67
#3-1 #3-2
32 30
30 29
30 29
30 29
32 30
30.8 29.4

Page 2 of 3

LOT3 AVG

8.9

8.85

8. 88

SET

Ups 2

#3-2

809

AVG

LOT3 AVG

4
1
117
1
0

D
Io

00O

124

. 022

. 086

O

9.20
7.5S
10.55
0.73

LOT3 AVG

31.0
29.5
29.5
29.5
31.0
30.1



Page 3 of 3
PWB-& Fabric for NASA lot# 3

8bh. Thread Count, per inch, FILL

PTM-5A

#3-1 #3-2 LOT3_AVG
28 30 29.0
28 30 29.0
29 30 29.5
29 30 29.5
28 31 29.5

AVG. 28.4 30. 2 29.3

10a. Areal Weight as received, gm/4x4

PTMN-3A
LEFT 2. 540 2.954 2.747
CENTER 2,502 3.014 2.758
RIGHT 2.530 3.084 2. 807
AVG. 2.524 3.017 2.771
10b. Volatiles as received, %
PTM-3A
LEFT .47 .51 .49
CENTER . 56 . 56 « 56
RIGHT -1-1 249 292
AVG. .53 .52 .92
10c. VWeight change on Acetone wvash, X%
PTM-3A
LEFT .00 .03 .02
CENTER . 00 .07 .03
RIGHT -.08 -.13 =01
AVG. -.03 -.01 -.02

U.S. Polymeric

Hamid M. Luraishi, Manager

Quality Assurance Department
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u.s.

NAS8-36298

PREPREG TESTING

POLYMERIC 0O.E.71108

Page 1 aof 4

FM 5839 NASA LOT# 3 U.s.P. LOT# €C02139

la. Reein Content, Soxhlet, X%
CTM-6D
ib. Filler Content, Soxhlet,
CTM-6D
l1c. Cloth Content, Soxhlet, X
CTM-6D
2. Volatile Content, X%
PTM-17B
3. Flow, 1000 psi, X
. PTN-19G
4. Resin Content, Dry basis,
PTM-16F, Type 11
5. Tack, 1lbs
PTM-80
6. Gel Time, seconds
PTM-20E

; y’ HITCO MATERIALS DIVISION

%

X

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

AVG.
NASA LOT#

AVG.
LOT#

NASA
NASA LOT#

NASA LOT#

ROLL#1-S
35.4

35.5

34.6

35.2

3 AVERAGE

14.5
14.5
14.1
14.4
3 AVERAGE

o

17. 5
17.4

3 AVERAGE

35.3
35.1
32.9
34.4
3 AVERAGE

30
3 AVERAGE

32
3 AVERAGE

ROLL#2-S
36.6
37.0
36.9
36.8
36.0

14.9
15.1
15.1
15.0
14.7

48.5
47.9
48. 0

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 # (714) 549-1101  TWX (910) 595-1130 ¢ FAX # (714) 549-2858-5-2407



Page 2 of 4

FM 5839 NASA LOT# 3 U.S.P. LOT# C0O2139

7a. Atomic Absorption, ppm ROLL#1-S ROLL#2-S LOT#3 AVG.
CTM-53B Na 7 8 8
K 1 1 § 1
Ca 34 19 27
Mg 2 8 5
Li o o o
TOTAL 44 36 40
7b. Moisture Content, % ROLL#1-S ROLL#2-S
CTM-53B 1.84 2.04
NASA LOT# 3 AVERAGE 1.94
7c. Ash Content, % .24 .27
CTM-53B NASA LOT# 3 AVERAGE .25
8. TGA, % Weight Loss at 500°C 8.9 9.1
CTM-51 (Nitrogen) NASA LOT# 3 AVERAGE 9.0

See chart 8A-8B

9. DSC, *C ROLL#1-S ROLL#2-S LOT#3 AVG.
CTH-50A First Temp 183 184 184

See Chart 9A-9B

10. Infrared (IRZB) Baseline .85 . 85 .85
CTM-21C
See Chart 10A-310B

11. Environmental History Date manufactured: 2 May 1986
Packaged in: MIL-B-131

class I bag
Date shipped: Test lot - not

shipped
12. Specific Gravity, Cured, Units ROLL#1-S ROLL#2-S
ASTM D792 1.578 1.551
1.579 1.554
1.580 1.559
AVG. 1.579 1.555
NASA LOT# 3 AVERAGE 1.567
13a. Tensile Strength, ksi, WARP 12.63 17.07
FTHS 406-1011 13. 56 16.76
’ 12.61 17.34
12. 82 16.04
13. 58 16.61
AVG. 13.04 16.76

NASA LOT# 3 AVERAGE 14.90



13b.

13c.

14a.

14b.

135a.

15b.

FM_ 5839 NASA LOT#

3

U.S.P. LOT#

Page 3 of 4

02139

Tensile Modulus,
FTMS 406-1011%

mei, WARP

Tensile Elongation, X%,
FTHMS 406-1011

WARP

Flexural Strength,
FTMS 406-1031

ksi, WARP

Flexural Modulus,
FTMS 406-1031

msi, WARP

Compregsive Strength,
FTMS 406-1021

kei,

Compressive Modulus,
FTMS 406-1021

msi,

WARP

WARP

AVG.
NASA LOT#

AVG.

NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

ROLL#1-S
2.80

2.78

2.79

3.33

2:77

2.89

3 AVERAGE

.79
. 96
.80
.66
1.02
.85
3 AVERAGE

25.91
22.21
22.29
26.98
26.52
24.78
3 AVERAGE

2.72
2.58
2.23
2.82
3. 06
2.68
3 AVERAGE

20.01
19.84
19.30
22.01
19.10
20.0S
3 AVERAGE

3.48
3. 68
3.13
3.23
3.39
3.38
3 AVERAGE

ROLL#2-S
3.19
3.52
3.69
3.21
3.75
3.47
3.18

1.10
.98
. 86
.93
. 89
.95
.90

29. 31
27.91
31.30
28. 80
27.81
29.02
26.90

2.935
3.12
4. 03
3.61
2.34
3.21
2.95

20.09
20.28
20.97
20.59
20. 56
20. 50
20.28

3.65
3.79
4.04
3.64
4.46
3.92
3.65



Uu.s. P,

Page 4 of 4

FM 5839 NASA LOT# 3
16. Double Shear Strength, kei
FTMS 406-1041A
17. Barcol Hardnessg, Unite
ASTM D-2583
(Average of 10 determinations)
18. Residual Volatiles, %
PTM-98
19. Reein Content, Pyrolyesis, %X
CTM-14B
20. Acetone Extraction, %
CTM-18A
2la. CTE, in/in <°F with PLY
PTHK-61B
21ib. CTE, in/in °F Cross PLY
PTM-61B

LOT# C@2139
ROLL#1-5 ROLL#2~-S5
4.18 3.26
4,29 3.77
3.85 3.49
3.76 3.47
3.72 3.76
AVG. 3.96 3.55
NASA LOT# 3 AVERAGE 3.76
70.5 72.5
NASA LOT# 3 AVERAGE 71.S5
1.79 1.89
1.72 1.89
1.78 1.87
AVG. 1.76 1.88
NASA LOT# 3 AVERAGE 1.82
30. 83 33. 35
30. 45 33. 42
30. 85 33. 53
AVG. 30.71 33.43
NASA LOT# 3 AVERAGE 32.07
3.40 3.47
3.25 3.79
3.29 4,12
AVG. 3.31 3.79
NASA LOT# 3 AVERAGE 3. 55
-1.45S 2.04
-1,92 -1.53
AVG. -1.69 .26
NASA LOT# 3 AVERAGE -.72
5.97 8.29
S.23 12.96
AVG. S.60 12. 63
NASA LOT# 3 AVERAGE &8.11
See Chart 21A-21B
U.s. Polymeric
Hamid M. Quraishi, Manager

Quality Assurance Department
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U 8 Polymeric

FILLER TESTING

NAS8-36298

U.S. POLYMERIC O.E. 71108

iller Lot for SA Lot# S

1. Carbon Content, %
QAI-5560

SAMPLE

#5SA-1 #SA-2

99. 27 99. 36

NASA LOT# S AVERAGE

2. Ash Content, %X
PTH-71B
AVG.

3. Atowmic Absorption, ppm

2. 000 2.011

Q. 000 Q. 005
0. 000 2. 008

NASA LOT# S5 AVERAGE

#5A-1 #5SA-2

Page 1 of 2

#5A-3
99. 28
99. 30

Q. 005

9. 020
0.012

2. 007

#35A-3

CTHM-53B
(Values are average of Na 18.5 18.0 19. 0
2 determinations) K 2.0 2.0 2.5
Ca 2.0 2.0 2.0
Mg .0 2.0 2.0
Li 0.0 2.0 2.0
TOTAL 22.5 22.0 23.5
3a. Moisture Content, % .010 . 000 . 000
CTM-53B + 9021 . 000 . @00
AVG. .016 . 000 . 000
NASA LOT# 5 AVERAGE .00S
3b. Ash Content, % 2. 000 0.010 0. 025
CTM-53B 2.015 @.015 2.010
AVG. 0.008 2.013 0.018
NASA LOT# S5 AVERAGE 0.013
4. pH, Units S5.25 S.55 5.5S
ASTHM D1512 S5.490 5. 50 5.60
AVG. S5.32 S5.52 5.58
NASA LOT# 5 AVERAGE 5.47
S. Particle Size, microns AVG. . 50 . 45 . 50
S.E. M. procedure Maximum .99 .79 .88
(Average values are Minimum .16 .20 .20
of 20 determinations) Std. Dev . 27 .15 .19
NASA LOT# 5 AVERAGE SIZE .48
6a. TGA, *C at S0X Loss 837 870 880
CTN-51 NASA LOT# S AVERAGE 862

M- HITCO MATERIALS DIVISION

LOT#S
AVG.

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 e (714) 549-1101 * TWX (910) 595-1130 » FAX # (714) 5498-2858-5-2437



Page 2 of 2

iller Lot for NAS ot# S

6b. TGA See Charts 6A-6C
CTH-51
7. Particle Size Distribution See Charts 7A-7C
CTH-72
7a. Particle Size, wmicrons #5A-1 #5A-2 #5A-3
CTH-72 .90 .90 1.08
1.00 . 88 .98
AVG. .95 . 89 1.03

NASA LOT# S AVERAGE .96
U.S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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U S Rolymeric

10.

11.

RESIN TESTING

NAS8-36298

u.s.

Polymeric O.E.

Page 1 of 2

71108

USP-39A Resin Lot for NASA Lot# S

Resin Solids, %
PTM-7C

Specific Gravity @ 25°C
PTM-29C
Viecoseity, Brookfield,

PTM-14C

cpse.

Gel Time,
PTM-47B

min:sec

Atomic Absorption,
CTM-~-53B

(Valves are averages of

one determination)

pPpm

Volatiles,
CTM-55

Gas Chromatography

TGA, % Weight Loss at 500°C
CTM-51 (AIR)

DSC, temperature °C
CTM-S5S0A

HPLC
CTM-49A

GPC, Average molecular vwt.

CTM-49A

PH, units
CTM-1B

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707  (714) 549-1101 » TWX (810) 595-1130 « FAX # (714) 549-2858-5-2407

@ 22.8+C

AVG.

Na

Ca

Mg

Li
AVG.

%
un
1
[

N NN
DED(D
= 0N

o

N
®
w»

1.203

- -
WL‘G)N'*N)

See Chart 6A

16.3 (U.S.P.)

See Chart 7A

189

See Chart 8A

See Chart SA

1489

See Chert 10A

8.3



12.

13.

14.

15.

Page 2 of 2

USP-39A Resin Lot for NASA Lot# S

Phenol Content, ¥«
CTM-55 Appendix 1

Chang’e Index, ml.
CTM-5SB

RD8, Miniwum Viacoaity,
CTM-57A

cpa.

NMR
Vendor procedure

AVG.

#5-1

#5-1

14.02
14. 39
14. 20

24.1

Min. Visec. °C
235 105

See Chart 14A

See Chart 15A

U. S. Polymeric

Ao M O

Hamid M.

Quraishi, Manager

Quality Assurance Department
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TYPICAL GAS CHROMATOGRAPH SET-UP

Opemorm;_

Column
Length

Dia. .
Liquid Phase AT=leoO
nws_e
Support

Nesh

Carrier Bas_.H'.i.r_
Rotameter

inlet Press psig
Rate al/min
CHART SPEED

sanpLE U SP.3FALA-]
Size QoS a0

) P
nSZJE%E%g;E___.

Yoltage
Sensit. —
Flow Rates, ml/min
Hydrogen az. AniE
Scavenge
Split
Temperature

o
Det. 22T inj, 2
Column lnitial_é:Q_

Fina!

Rate <

Concn. A A

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH

ETHANOL
MECLZ2
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE:

RETENTION TIME (MINS.)

00 N U1 00 00

O O NOO0O L& N HH=O

S W WEE P e

oo W

15.03
17.98
19.6

22.08

THF WAS USED TO DILUTE THE RESIN SAMPLES.
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Attt FREAL TIME CHROMRARTOGEAM X¥xX%
F'(-——
h:_
b —
E’
L
-
E
i
I}—'——
E .-
2
Ly
FIMAL FULL SCALE mY =1@en oe
SHMPLE - SFI9H S5-1
MIZC =§.11922 GMS ML
TIME- 15-33
ODATE. 1271&-8a
GFERATOR: JGZ
B TIME - 26 .386 MIHUTES
DELAY TIME: @.@@
CHREE - (5]
FE FET FEAK ARER E PERAK
NO  TIME ARER % L HT
I 1. €5 11354 & 3Zas Z QECE
4 2 99 1285188 78.267 3 7T20E9
S 4. .58 4459 .24¢ 4 121
€ 5.a4 2337 138 4 144
7 5.%e 37ES .21 3 237
12 11.65 S414 522 1 5321
1% 16 .95 29€9 165 2 1z
15 17.83 3178 L1772 €6
17 12 a2 2327 122 2 £3
12 15 782 1457 .agl 2 27
13 21 &6 c@aSel1 32.3¢4 2 16574
2@ 21 .33 331z9a 1s5.461 3 1z22ed
TOTAL AREAR= 180427
THRESHOLD= 1
MIM P WIODTH= 1T
HFER FEJECT= 1403

DERTICAL SCALE FACTOR: 1X

Le|

SO &
Y
<

Y T Y
o gk
"

SAMFLE: USF3ESH S-1i
MIZSC. -  C=a 1133z GMS-ML
TIME: 15:39

DRATE: 12-1€/&c

JFEFATOR: JGZ
RUN TIME: 3@.48 MINLTES
DELAY TIME: ©.@@
CHAN: @

PK RET FEAK RAREA
ND. TIME AFER 4

3 1.9 113548 € .412
4 2.9 1265186 T1.455
19 21 &a 68561 2.4Z21
2@ 21.93 331299 13.712
TOTAL ARER= 1776491

THRESHOLD= 1
MIMH.PE WIDTH= 15
HREA REJECT= 190684

GIRNY M

LW
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CHART 8A

DTA-DSC

SCALE, °C/in. 5.0 /-5

{mcal/secl/in

WEIGHT, mg_iL_

REFERENCE

i

e e ]

P
—— ——t— ]
'

4 e gt

- et
1

1

——

i

d—e b e — 4

e —

e o B S—

T
1

At

—d
T
b

I
—t - —

T-AXIS

SCALE, °C/in_30

1S0O

PROG. RATE, °C/min_20°

HEAT_~ COOL

SHIFT, in

7
T
|
:
|
I

O L e T e e A X e e T aauanidl
EES T E T P ﬂ REN Ty.u\;_.uT..l. 4 At e 5 rhH AT T
L+ {-1-t- T U O A 1 - SR O R G W G . QO B A4 4 4-4- 4 - ,_I
T A A HEE A A HEE N R SE A E R
1] A e e e T-..,,l....-/:.,..“up_ﬁ..u, P T Rﬁ
BERARNANSNENREEERER R R=s R 44+ -
sanshuna sy dERRNEERT SERapS! Lﬁ LR T L;_-
B S U 8 4-{-]- - FIN 44141 |.¥.,T P - *._ ﬂ*

T

—t4-14- 4 |- - -4 b - - R N
T T e T (T Jﬁ_ - N
I T - - NENNRES RN NN RN RN
P L REnREN S nun dnn L-:ﬁ%.._u.

!
L
I
Tt
t

PART NO. 990088

-

RUN NO___DATE
OPERATOR
SAMPLE:

{
7

!
<
5~

Usp-374

ATM_Mz

FLOW RATE

e
A

At el
T
P

AR AuAEaREAREn 11 i s e E e L
igansmnnll EERE A R S S A
TP T e S PR L e e b e
T ArH T HH IS R R S s e T e
e e T e PR T T e = 2 A
- = —+— 1 -~ - t—{--1 -t—t -1 o -t ' I —t —4 =t 44— 4-F1--t— ~+-~1 t- E. T.r: -t-r=t-r -+t .—:..J ,< -1~
: F T TR TR AR R R PR AR
R N A Y O O N . -4 4= A (0 Y I I O O 5 O O O ] I U U O A O O 2
- (.L A HAAA A A ;... A A m-m nogpbnanaaninnhi; -
: y -+ BASEEE 0 TS5 O e O T o .m R G O 0 0 O R 6 G L

]

850

.
!y
—+
i
|
i}
-
i
:
i
}
s
T
C
|
T
'
i
L
t
i
-
|
]
|
i
-
|
1
—+—
+
'
i
i
]
2380
2.0

=
]

T
H
}
i
s
i
'

CEEL- L A3V RN HL INERRNRNREREY Nk

1
oz

)
.
Lol ieA S Oy,

Sjusiinijsu| - T 318vIeVA 03unsvan

200 250 300 35
TEMPERATURE, °C (CHRO»

1850

100
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NE I M N e M AREA FERCENT REFORT 655 3 3

33 I I I I I NI W I W I I I W I I I I W I W I IE I W W W W I I I W W I I P AW I WK KK

jample Name: USFP3I9A,5-1,C=6.89 Operator Initials: JGZ B
Jate: (09-05-1986 12:21:10 Method: PFHENGLIC DATA FILE: A:PHENO30.FTS *
‘nterface: 4 Cycle#: 30 Channel#: O Vial#: N.A. *
starting Peak Width: 10 Threshold: .01 *
§ T T Iy Ry T Yy T Ry Y Yy T
Instrument Type: BECKMAN HFLC Column Type: MICROBONDAFAK C-18 *
Solvent Description: THF/WATER, 2:1 BY WEIGHT *

Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector 0: 220NM/.5AU Detector 1: *

*

Misc. Information: LENGTH=2S
T R R X R R T L T 1 T LT R R TR S R TR I S S T X T AT

xrting Delay: 0.00 Ending Retention Time: 10.00
Ret FPeak Area B FPeak Normalized Area/

. Time Area YA L Ht. - % Height

3 1.80 87265 52,6720 2 4839 100,000 18.0

4 2.07 78411 47.3281 2 4724 89.854 16.6

tal Area: 165676 Area Reject: 1000 One sample per 1.000 sec.
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GPC CALIBRATION PLOT

*%*% Calibration Data *¥¥
Calibration Name:
Misc Information:

Fit Type: 3

Log Mol Wt = A + Bx + Cx™2 + Dx"3 -
Az 2.538977 B= 2.115215 C= -,.5646C24 D= 3.606432E-02
Coefficient of Determination: 0.9302
Ret Time Mclecular Weight Log Ma) Wt
3.50 35000 4.544
4,33 15000 4.176
4,83 3600 3.556
5.09 2350 3.371
6.00 570 2.756
7.17 92 1.964
7.50 72 1.857
Log Mol Wt 6PC CALIBRATION PLOT
5 =
I .
o —
4 —
| ]
18 | L
3 p— —
_ —
18 | _
2 = g
9 [ =
: | | I | I
|
16 2.0 3.0 4.0 5.8 6.8 7.8 8.8

Retention Time or Volume
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Ta FILE A:GFC40.HDR TAEEN 08-06~19846 13:33:08
D - - W P PE P M- GFC REFORT B P - e W D eE- D

EXZEIEIIIZS LIS ISIL SIS ISR TSI L SIS LSS SIS S L X 2 St stk ha bl n Ly L

Sample Name: USF3I9A 5-11C Operator Initiale: GHRF *
Date: 0O8-06-1986 13:23:35 Methaod: DATA FILE: A:GFC40.PTS *
Inter face: 5 Cycle#$: 40 Channel#: O Vizl#: N.A. *
Starting Feak Width: 60 Threshold: © *
EREHAEEREREERRRERNEEREERERREERERERERF AR RREE R R LR R XX REEREREERRRE AR AR REAR R
Instrument Type: HFLC/BECEMAN Column Type: ULTRASTYRAGEL S00A *
Solvent Description: THF *

Dperating Conditions: T=3Z5C FLOWRATE=2.O0ML/MIN *
Detector 0O: 284NM/.14AU Detector 1: *

Misc. Information: CALIBRATION/GFC *

U A I B U BB BB TE U T I A I I A6 I I I I I I I I I I I I HRAIIEH I NHER
.arting Delay: 0.0Q0 Ending Retention Time: 10,00
dibration file: GFCFHEN

ilecular Weight Distribution Averages

seline-JIMES: .85 to 10.00 MWz 2229% to b
‘ocess TIMES: 3.85 to 10.00 M 22295 to 2
el Area: 2048360
o= 1489
1= 254
3/ Mn= S5.B8488
= 4377
= 12464
% firea Log Mol Wt vs. Areaz-Cumy Cum %
3 TTTT 71 1 FHHI!T Wnrrrl ]ﬂn T e nmeli 168
-
-
. — 75

T

58

T

I

T

1NN BRI hlUiiJ } lH]LllJ il lH!lllJ 1 ]

Hol Wt § 4 3 2 1 8
18 18 18 18 18 18




CIUART 14A

230 e 3 *93a dW3l 130 ‘€
T T | T T T T T T 1 § T T T L] T T

- | -
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- -

- -
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E E

- v -
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v v

- v -
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v Q“
v
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v -
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speriment Mo, : 1 Sample ho. 1@ 1

itle:
FIMCERFPRINT VISCOSITY FPROFILE USF T2ARESIN NASA LOTS-1 (B-351)

HEf
perator :CF

ate and Time : Friday, PRugust 15, 1983& -
perating Mode : DYNAMIC

weep Type : CURE

ecmetry = LISt & FLATE

RADIUS
GAF

25. 00

0,50

otes i
TRAIN =B0OY%
REGUENCY =19 RAD/SEC
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——— e - - | T -y dotymER A ctEm E W T T T Ve Wk e 8T T e v Sew dar e - v - T

NO, ETA* ETA ETAan TORQUE TIME T M
FZISE FCISE FOIZE GRaMsS-CM MIM. DEZ. C
1 E.7328=+C020 B.%Z6e+002 4,474p+001 1.127e+002  2,000e-001  I,9002+001
2 8.177e+002 8.131e+002 I.5&4e+001 1,028e+002  1.000e+000 I, 150s+001
T 7.178e+002 7.12%e+002  ZL548:+001 8. F90e+001 Z.000e+000 T T 0=+001
4 S.5580e+002 5.94Fe+002 I.56Tle+001  T.504e+001 IT.000e+000 I, S00z+001
S 4.B7L&E+0N2  4.86Se+007T  I.176e+001 &0 1T37e+001 4,000e+000 T, 4A00s+001
6 I.R0Te+Dd02 T,.897e+002 2.876e+001  4,.91Ze+001 5, 000e+000 I, 800=+001
7 F.12Fe+002 5L 115e+002  Z.8646e+001  I.2ITe+001 6. 00024000 4, O00s+00]
8 Z.504e+002 2.430e+002 2.654e+001 I, 144e+001  7.0000+000 4. 200e+001
g 2.004e+002 1.987e+m02 2,.625=+001  2.518e+001 8, 000e+000  4,400s+001
10 1.5608e+002  1.5R1e+002 2Z2,I082+001 2,.022e+001 9, 000e+000 4. 46002+001
11 1.318e+002 1.295e+002 Z.4T75+001  1.6585e+001  1.000e+001 4.7002+001
12 1.07%e+002 1.055e+002 2,290e+001 1.354e+001 1.100e+001 4, S00e+001
13 B.938e+00! B8.671e+001 2,167e+001 1.12Z2e+001  1.200e+001 5. 100e+001
14 7.477e+001  7,.187e+001 2,0837e+001  9.3IRG=e+000  1,3T00e+001 5, TO0m+ 00
12 6.193e+001  5,2072+001 1.86T5e+001  7.7646e+000  1.400e+001  5,5002+001
16 5.310e+001  S,071e+001 1.5675e+001 6£,658e+000  1.500e+001 5, 700a2+001
17 4.&607e+001  4,380e+001  1.570e+00!  5,838e+000 1.600e+001 S.900e+001
18 4.132e+001 Z.880e+001 1.420e+001 5.17%e+000  1.700+001 4. 100s+001
19 Z.710e+001  3,.4F2e+001  1.257e+001 4,.4657e+Q00  1,.8B00s+001 A, Z00a+001
290 FT.2%0e+001 T.10T7e+001 1.020e+001 4, 127e+000 1.900e+001 &.500e+001
2 2.947e+001  2.790e+001 F.456e+000 J.6FTe+000 2. 000e+001 6.600+001
22 2.64%Fe+001  Z.517e+001 B.Z277e+000  I.31%e+000 Z,.100e+001 6.800s+001
23 2.410e+001  2.2%4e+001  7.3648e+000  T.0D0e+4000  Z2.200e+001 7.000e+001
2 2.151e+001 2.047e+001 46H.587e+000 2,6%94e4+000 2.300e+001  7.Z002+001
25 1.94Ze+001 1.84%e+001) 3S.936e+000 2.474e+000 2.400e+001  7.400e+0014
2 1.75852+001 1.678e+001  5.147e+000  2.200e+000 2.500e+001  7.600e+Q01
2 1.577e+001 1.508e+001 4, 586e+000 1.973e+000  2.600e+001  7.800e+001
2 1.470e+001 1.358e+001  4,1F92e+000  1.794e+000  Z.700e+001 8, b=+ 00 1
z 1.372e+001 1.20%e+001  4,125e+000  1.719e+000 Z.800e+001 B.Z200e+Q01
30 1,.25%e+001 1.210e+201  ZT.213e+000  1.S73e+000 2.5 530e+001 9. NIen!
R 1.147&+00] 1.0%7e+001 Z,IZ086e+000  1.472e+000 Z,000=+301 Z.5300=+001
32 1.005e+001  9,7ZFe+000  Z2.024e+000 1,280e+000 T 100e+001 8. 8500e+001
I3 F.1Z2Z2e+000  BLBLTFe+000  Z2.1734e+000  1,142+000  I.200s+001  8.900e+001
4 E.100e+0300  7.214e+000 1.730e+000  1.015e+000 I.300e+00] 2. 100e+001
I5 6.FZTe+000  H.81%e+000  1.1946+000 B,.681e~001 I.400e+001 9.IT00=+001
J& 6 168e+000  6,092e+000  2,600e-001  7.7Z46e—001  F.S00e+001  9.500e+001
37 S.475e+000)  5.4Z0e4+000 7.748e-001 £.EBAde-001 T, 6002+00! G, 700s+001
38 q4.,571e+000 4. 64 0e+000 S.372e—-001 Z.84%9e—001 2.700e+001 Q. P0De+001
I8 J3.4Z55e+000  Z.415e+000 3,67%9e-001 4,704e—001 F.EB0Qe+0O01 1.0 0e+00Z
49 2.8861e+000 2.854e+000 1., J.58%Te-001 3.900e+001 1.0Z70e+002
41 2.349e+000 2,240e+000 7,.0594e-001 2.942e-001 4. 000e+001 1.050e+002
2 2.,42CTe+000  2,177e+000  1.082e+000 I.0Tde-001 4, 1002+001  1.,070e+002
3 Z2.406e+000 Z.I244e+000 B, 63S5e-001 3. 015e-001 4,200e+001 1.0%0e+002
44 2.74Ze+000  2,11%e+000 1.741e+000 I, 437e-001 4. 300e+001 1.110e+002
45 2.64Te+000 2L 1Ble+000 1.4%2T7e+000 3I.310e-001 4.400s+001 1.130e+002
445 Z2.641e+000 2.15Ze+000 1.5T1e+000 3I.310e-001  4,500e+001 1.150e+002
47 ZL.ETZ2e+000 1, &605@+000  1.257e+000 T, 170e-001 4.&600e+001 1. 170e+002
48 2 &ETZe+00D 1.740e+000  1,9452e+000 3I,28S5e—001  4,700e+001  1.190e+0072
49 Z.ESOe+000 2,090e+000 1.9T8e+000 I.5b4&Le-001 4.800e+001 1, 200e+002
SO ZTo1T0e+000  2,50S5e+000 1.877e+000 I.91%e-001 4,900e+001 1.2202+002
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! § - - P - ’ —— - -~ — = —
35R FINGERFFINT VIZCOSITY FROFILE USF T94RESIN MASS |LOTE-1 (F-T51)

. ETq ETAC ET+0 TOROUE TIME TEMF
FOISE FOISE FOIEE ERAE-CM MIN. DEG. T

Sl TL55Ze+000  2.8%3Te+000 Z.24Te+ 700 4,.58Ze—-001 S.0e+dl 1.240e+000
52 BOSe+000 T, 2T04=-+000  2,01le+Q00 4, FéHce—0010 5010084001 1, D85Ge+T00
ST ZL4Z3e+000 2,945+000  1,744e+ 000 4.25Te—-001 S.200e+001 1.280e+022
o4 3. 720e+000 4, FTTe+000  1,870e+000 T,.9045~-001 L 300e+001 1. S00e+000
55 7.517e+000  7,.059e+000 2. 584e+000)  9.413e-001  5.400e+001 1. I3T30e+002
D6 1.248+001 1.1&22-001 4. 601e+200  1.0565e+00N0 5, 3500e+001 1. 2370e+002
57 2.468e+001  2,.2848e+001  2,953e+000 I, 038e+000 5. &00e+001 1.5734Ce~+007
T8 A.417e+001  SL1Z2Te+e0l Z.R&4e+001  B.OTZ8e+000  LoT700e+001 1. TBIe+002
09 T.926e+002  1.400e+002 F.658e4+007  4,91%e+001 S, 1e+001 1.72% 2e+002
&0 Z.702e+007 T.01T7e+000  2.68Te+003 TLIETTe+00I ZL.F00e+001 1.400e+0070
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SOLVENT ONLY
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A

l1a. Breaking Strength
ASTM D1682

1b. Breasking Strength
ASTM Die82

2a. Carbon Assay, %
MDQAI 5560

2b. Hydrogen Assay, %
MDQAI 5560

2c. Nitrogen Assay, %

MDQAI 5560

3. Visuael Inspection
QCi-102

4. Specific Gravity,
PTH-84

FABRIC TESTING
NAS8-36298
71108

U.S. POLYMERIC O.E.

PWB-6 Fabric for NASA lLot# S

+ 1lbs/in, WARP
#5-1 #5-2
PICK 28 32
CENTER 28 30
PLAIN a3 28
AVG. 29.7 30.0
» 1bs/inch, FILL
PICK 29 26
CENTER 35 34
PLAIN 31 36
AVG. 31.7 32.0
PICK 99. 6 99.9
CENTER 99.9 99.9
PLAIN 9.9 99. 9
AVG. 99.8 99.9
PICK <.01 <.01
CENTER <.01 <.01
PLAIN <, 01 .01
AVG. EST .001 EST .004

PICK .2 .1
CENTER .1 . §
PLAIN <1 Y
AVG. EST .10 .1

See Charte 3A-3B

Unite
1.8404 1.8008
1.8343 1.8068
1.8298 i.8081
AVG. 1.835 1.805

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 » TWX (810) 595-1130 » FAX # (714) 549-2858-5-2407

Page 1 of 3

LOTS AVG
30.0
29.0
30.5
29.8

27.5
34.5
33.5
31.8

99.75
99. 90
99. 90
99. 85

EST .001
EST .001
EST_. 006
EST .003

. 150
. 100

EST .05SS
EST .102

1.8206
1.8206

1.8190
1.820
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PWB-6 Fabric for NASA Lot# 5

S. pH, Units
CTM-24B
#5-1 #5-2 LOTS AVG
8.4 7.8 8.1
8.4 80 8.2
AVG. 8.4 7.9 8.15
6. TGA, *C at SOX Weight Loss SET UP# 1 SET UP# 2
CTHM-51 (AIR) #5-1 900 #5-2 852
See Chart 6A-6B
7a. Atomic Absorption, ppm
CTM-S3B #5-1 #5~-2 LOTS _AVG
Na 4 5 4.5
K 3 2 2.5
Ca 38 38 38.0
Mg 1 1 1.0
Li _o e} 0.0
AVG. 46 46 46.0
7b. Moisture Content, ¥% . 005 ~-. 005 . 000
CTM-53B
7c. Ash Content, X . 025 . 025 . 025
CTM-53B
8a. Filament diameter, microns, WARP
S.E.N. (Diameters are an average of 10 measurements)
AVERAGE 8.90 9,42 9. 16
- Minimum 7.35 8.60 7.55
Maximum 10,00 10. 10 10.10
sStd. Dev 0O.84 0. 54 0.74
8b. Filament diameter, microns, FILL
S.E.M. (Diameters are an average of 10 weasurements)
AVERAGE 9,31
Minimum 8.40
Maximum 10.95
Std. Dev 0.81
9a. Thread Count, per inch, WARP
PTM-5SA
#5-1 #5-2 LOTS AVG
29 29 29.0
29 28 28.5
28 28 28.0
28 29 28.5
29 29 29.0
AVG. 28.6 28.6 28. 6
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PWB-6 Fabric for NASA Lot# S

9b. Thread Count, per inch, FILL

PTHM-5A
#5-1 #5-2 LOTS AVG

26 26 26.0

26 27 26.5

26 26 26.0

27 27 27.0

27 27 27.0

AVG. 26.4 26.6 26.5

10a. Areal Weight as received, gm/4x4

PTHM-3A
LEFT 2.329 2.231 2. 280
CENTER 2.287 2.234 2.261
RIGHT 2. 387 2. 276 2. 332
AVG. 2.334 2.247 2.291

10b. Volatiles as received, X

PTH-3A
LEFT .69 .72 .70
CENTER .57 .63 .60
RIGHT 94 62 +58
AVG. .60 .65 .63

10c. VWeight change on Acetone wash, X%

PTM-3A
LEFT -.09 -. 23 -.16
CENTER .04 -.09 -.02
RIGHT . 00 -.13 -. 07
AVG. -.01 -.15 -.08

U.S. Polywmeric

Aoy MO

Hamid M. Quraishi, Manager
Quality Assurance Department
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PREPREG TESTING

Page 1 of 4

NAS8-36298
U.S. POLYMERIC O.E.71108
FM 5839 NASA LOT# S U.S.P. LOT# D0OS338
1a. Resgin Content, Soxhlet, % ROLL#1-S
CTM-6D 33. 4
33.6
34.2
AVG. 33.7
NASA LOT# S AVERAGE
ib. Filler Content, Soxhlet, X 14,7
CTM-6D 14.8
15.1
AVG. 14.9
NASA LOT# S5 AVERAGE
1c. Cloth Content, Soxhlet, % 51.9
CTM-6D 51.6
50.7
AVG. S51.4
NASA LOT# S AVERAGE
2. Volatile Content, % 2.1
PTM-17B 2.2
2.3
AVG., 2.2
NASA LOT# S5 AVERAGE
3. Flow, 1000 psi, X 9.7
. PTM-19G 7.5
9.7
AVG. 6.0
NASA LOT# S AVERAGE
4. Resin Content, Dry basise, X 37.0
PTM—-16F, Type 1II 37.5
37.5
AVG. 37.3
NASA LOT# S5 AVERAGE
5. Tack, 1lbs 11
PTM-80 NASA LOT# S5 AVERAGE
6. Gel Time, smseconds 86
PTM~20E NASA LOT# S5 AVERAGE

HITCO MATERIALS DIVISION

2

ROLL#2-S
33.3
35.1
34.1
34.2
34.0

0
- 3

M o O

WWW oo

U|9||\)
b O O

W w
o e
oo

(1]

10

700 £E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 e (714) 549-1101 » TWX (910) 595-1130 e FAX # (714) 549-2858-5-2407
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FM 5839 NASA LOT# S U.s.P. LOT# D0O9338

7a. Atomic Absorption, ppm ROLL#1-S ROLL#2-S LOT#5 AVG.
CTM-53B Na 20 21 21
K 2 3 3
Ca 10 11 11
Mg 2 2 2
Li 0 0 -0
TOTAL 34 37 36
7b. Moisture Content, % ROLL#1-S ROLL#2-S
CTM-53B 1.99 2.13
NASA LOT# S AVERAGE 2. 06
7c. Ash Content, % . 05 .05
CTM-53B NASA LOT# S5 AVERAGE .05
8. TGA, % Weight Loss at 500°C 8.9 9.5
CTM-51 (Nitrogen) NASA LOT# S AVERAGE 9.2

See chart 8A-8B

9. DSC, <C ROLL#1-S ROLL#2-S LOT#S AVG.
CTM-50A First Temwp 184 183 184

See Chart 9A-9B

10. Infrared (IRZB) Baseline .84 .87 .85
CTHM-21C

See Chart 10A-10B

11. Environmental History Date manufactured: 25 July 1986
Packaged in: MIL-B-131
class I bag
Date shipped: Test lot - not

shipped
12. Specific Gravity, Cured, Units ROLL#1-S ROLL#2-S
ASTM D792 1. 556 1. 548
1.556 1.547
1.555 1.546
AVG. 1.585S5 1.547
NASA LOT# S AVERAGE 1.551
13a. Tensile Strength, ksi, WARP 22.10 21.95
FTMS 406-1011 20. 55 21.23
21.33 21.36
20. 09 25. 05
20.95 = 13.88
AVG. 21.00 21.90

NASA LOT# S AVERAGE 21.45



13b.

13c.

14a.

14b.

15a.

15b.

FM 5839 NASA LOT# S

Page 3 of 4

U.S.P. LOT# DOS338

Tengile Modulus,
FTMS 406-1011

mei, WARP

Tensile Elongation, WARP

FTMS 406-1011

%,

Flexural Strength, WARP

FTMS 406-1031

ksi,

Flexural Modulus,
FTMS 406-1031

maei, WARP

Compressive Strength,
FTMS 406-1021

kesi, WARP

Compresgsive Modulue, WARP

FTHMS 406-1021

mei,

ROLL#1-S
4. 34

3.95
3.97
3.85
4.06
4.03
S AVERAGE

AVG.
NASA LOT#

.80

.82

.95

.85

81

. 85
AVERAGE

AVG.
NASA LOT# S

39.98
35.68
33.85
37.45
35.83
36.56
S5 AVERAGE

AVG.
NASA LOT#

4.81
4.28
4.04
4.06
4.06
4.25
5 AVERAGE

AVG.
NASA LOT#

26.13
23.30
26.00
24.07
25.34
24.97
5 AVERAGE

AVG.
NASA LOT#

S.14

4.29

S. 20

S.11

2. 05

AVG. 4.96
NASA LOT# 5 AVERAGE

ROLL#2-S
3.99
4.05
3.85
4. 56
3.67
4.02
4.03

.80
.75
.77

.74
278
.77
.81

37.73
37.63
37. 38
37.71
36. 32
37.35
36. 96

4.28
4.22
4.01

4.13
4.40
4.21

4.23

23.59
24.12
22.89
23.48
23.15
23.45
24.21

4.73
3.92
4.59
4.73
4.72
4. 54
4.75
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FM_ 5839 NASA LOT# S U.S.P. LOT# D0O9338
16. Double Shear Strength, ksi OLL#1-S ROLL#2-S
FTMS 406-1041A 4.22 4.52
4.08 4.26
3. 80 4. 07
3.99 3.97
3.85 4.47
AVG. 3.99 4. 26
NASA LOT# S AVERAGE 4.12
17. Barcol Hardness, Units €9.0 68. 9
ASTM D-2583 NASA LOT# S5 AVERAGE 69.0
(Average of 10 determinations)
18. Residual Volatiles, % 1.92 1.99
PTM-98 1.94 2.00
1.92 1.96
AVG. 1.93 1.98
NASA LOT# S AVERAGE 1.96
19. Resin Content, Pyrolysis, X 34. 49 33. 85
CTM-14B 34.88 33.96
33. 26 34.35
AVG. 34.21 34.05
NASA LOT# S AVERAGE 34.13
20. Acetone Extraction, X 5.92 5.78
CTM-18A 6.15 6.97
7.56 S. 54
AVG., 6.54 6.10
NASA LOT# 5 AVERAGE 6. 32
21a. CTE, in/in *F with PLY -1.30 .99
PTM-61B _1.82 -1.98
AVG. . 26 -. 90
NASA LOT# S AVERAGE -.12
21b. CTE, in/in °*F Croes PLY 2. 28 5. 03
PTM-61B €.41 10. 37
AVG, 4.35 7.70
NASA LOT# S AVERAGE 6.02
See Chart 21A-21B
U.S. Polymeric
Hamid M. Quraishi, Manager

Quality Assurance Department
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U 8 Polymeric

FILLER TESTING

Page 1 of 2

71108

SAMPLE
#2A-2 #2A-3
99, 18 99. 40
2 AVERAGE 99, 30
0.0 2.0
2.0 2.0
0.0 2.0
2 AVERAGE 0.0
#2A-2 #2A-3 LOT#2
AVG.
7.5 S.0 7.8
1.0 2.5 1.7
1.5 2.0 2.0
.0 2.0 0.0
2.0 2.0 2.0
10.0 13.5 11.5
.034 . 039
. 020 29043
. 027 . 042
2 AVERAGE .035
2.000 2.015
Q. 025 Q. 000
0.013 2. 2008
2 AVERAGE 0.008
4. 40 4.50
4.60 4. 70
4.50 4. 60
2 AVERAGE 4.57
.37 « 92
1.29 1.17
« 20 .25
.28 .24

2 AVERAGE SIZE .55

850 837

NAS8-36298
U.S. POLYMERIC O.E.
iller Lo or NAS ot#
1. Carbon Content, %
QAI-5560 #2A-1
99, 31
NASA LOT#
2. Ash Content, % 0.0
PTM-71B 2.0
AVG. 0.0
NASA LOT#
3. Atomic Absorption, ppm #2A-1
CTM-S3B
(Values are average of Na 7.0
2 deterwminations) K 1.5
Ca 2.5
Mg ©0.0
Li 9.0
TOTAL 11.0
3a. Moisture Content, % . 041
CTH-53B @31
AVG. . 036
NASA LOT#
3b. Ash Content, % 2. 005
CTH-S3B 9.000
AVG. 0.003
NASA LOT#
4. pH, Units 4. 60
ASTM D1512 4.60
AVG. 4.60
NASA LOT#
S. Particle Size, wmicrons AVG. « 56
S.E. M. procedure Maximum .90
(Average values are Minimum .23
of 20 determinations) Std. Dev .22
NASA LOT#
6a. TGA, *C at S50% Loss 842
CTHM-51 NASA LOT#

M HITCO MATERIALS DIVISION

2 AVERAGE 8350

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 ¢ (714) 548-1101 » TWX (910) 595-1130 * FAX # (714) 549-2858-5-2437



Page 2 of 2

iller Lo or S ot#

6b. TGA See Chartas 6A-6C
CTH-51
7. Particle Size Digtribution See Charte 7A-7C
CTH-72
7a. Particle Size, wicrons #2A-1 #2A-2 #2A-3
CTH-72 . 86 .97 .95
. 85 .08 . 92
AVG. .86 1.02 .94

NASA LOT# 2 AVERAGE .94
U.S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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Page 1 of 2

RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108

USP-39A Regin Lot for NASA Lot# 2

1. Resin Solids, % #2-1 #2-2
PTM-7C 78.8 78.7
78.7 79.3
79.1 79. 6
' AVG. 78.9 798.2
Lot# 2 AVERAGE 79.1
2. Specific Gravity @ 25°C 1.189 1.193
PTM-29C Lot# 2 AVERAGE 1.191
3. Viscosity, Brookfield, cps. @ 22.8°C 17, 400 16, 800
PTM-14C Lot# 2 AVERAGE 17,100
4. Gel Time, wmwmin:sec 4:00 4:20
PTM~47B Lot# 2 AVERAGE 4:10
5. Atomic Absorption, ppm #2-1 #2-2 LOT2 AVG
CTM-53B Na 25.0 20.8 22.9
(Values are averages of K 1.0 0.5 0.8
four determinations) Ca 7.5 7.0 7.3
Mg 2.0 2.0 2.0
Li 0.0 0.0 0.0
AVG. 35.5 30.3 32.9
6. Volatiles, Gas Chromatogrephy See Charts 6A-6B
CTM-55
7. TGA, % Weight Loss at 500°C 39.4 38.2
CTM-51 (AIR) Lot# 2 AVERAGE 38.8
See Chart 7A-7B
8. DSC, temperature °C 190 189
CTM-~-5S0A Lot# 2 AVERAGE 190
See Chart 8A-8B
9. HPLC See Chart 9A-9B
CTM~49A
10. GPC, Average molecular wt. 1800 1631
CTM-495A Lot# 2 AVERAGE 1716

See Chart 10A-10B

y\, HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 « TWX (910) 595-1130 » FAX # (714) 549-2858-5-2407
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USP-395A Resin Lot for NASA Lot# 2

pH, units
CTM-1B

Phenol Content, %
CTM-55 Appendix 1

Chang‘es Index, ml.
CTM-5B

RDS, Minimum Viscosity, cps.
CTM-57A

NMR
Vendor procedure

#2-1 $2-2
8‘4 8.5
Lot# 2 AVERAGE 8.5
13.29 13.65
12.94 13. 31
AVG. 13.12 13.48
Lot# 2 AVERAGE 13. 30
23.6 23.8
Lot# 2 AVERAGE 23.7
Min. Visc. °C
#2-1 172 114
#2-2 124 114
AVG. 148 114

See Chartse 14A-14B

See Charte 15A-15B

U. S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Department



TYPICAL GAS CHROMATOGRAPH SET-UP

ODerator_QLﬁ_'.g;_

Column >
Length ﬁ;::
Dia.

Liquid Prase AIHOAD
. s

Support
Mesh

Carrier Gas—_Hpr '

Rotameter o

Intet Press O psig

Rate wi/min
CHART SPEED

SAMPLE
Size

Date J&'llkﬁa

Detector
Voitage
FSensit.______.
{ow Rates, mi/min
Hydrogen €0 Air J
Scavenge
Split -
Temperature, 9C

Bet. @<’ in],2L
Column Initial

Final
Rato._._..._.

Solvent s

Concen. (10 g;&"

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH
ETHANOL
MECL2
ACETONE
IPA

THF
ACETONITRILE

CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

RETENTION TIME (MINS.)

55 WWE
COCONOOERN O

o W 0o W U1 00 OO

15.03
17.98
19.6

22.08
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MIsC. C=0. 19050 GIS/ML i MI=C . C=0 . 109206H87/ HL

TIME. 14:47 i TIME: 14°47

TRATE 1Z2-11-85 ! DRTE: 12711786

OGFEFRATOR . JiGZ I OFERATOR: JGZ

FUMN TIME: 28 62 MINUTES | FUN TIME: Z@&.96 MINUTES

DELAY TIME: @.@@ : DELAY TIME @ @@ )

CHRAN: @ ' CHAW. @

Ft FET FERAL AFER E FERAY Pk FET FERAK AREA E FEHE

MO TINME AEEA < L HT . N0 TIME AFER YL HT
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CHART 9A

DATA FILE A:FHENDO20.HDR TAKEN 09-01-1986 15:13:56
MMM AREA FERCERNT REFORT 36 5

I3 I I 3 I I B I I I K B I F I K I I I IR I I I I I I W I3 I I I I I H I I I I I I I

* Sample Name: USF3I9A,2-1,C0=5.555 Dperator Initials: JGZ
# Date: 09-01-1986 15:13:56 Method:FHENOLIC DATA FILE: A:FHENOZO.PTS
¥ Interface: 4 Cycle#: 220 Channel#: O Vial#: N.A.

* Starting Peak Width: 10 Threshold: .01

F 3636 I I I I I I IEIE I W I I I IE KNI I I I T I I I TE I I T I I I I I I I I I I I I I IE I I I I IR
# Instrument Type: BECKMAN HPLC Column Type: MICROBONDAFAH C-18

* Solvent Description: THF/WATER, 2:1 BY WEIGHT

* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN

* Detector 0O: 220NM/.S5AU Detector 1:

*

Misc. Information: LENGTH=25
T O T Y Yy Y I T I I I Y I e T

Starting Delay: 0.00 Ending Retention Time: 10.00
Fk Ret Feal: Area R Feak Normalized Area/
No. Time Area A L Ht. % Height

1 0.7 2256 1.2208 1 562 2.392 4.0

2 1.82 94314 3S51.0355 2 5417 100,000 17.4

3 1.97 29398 16.0160 2 5094 31.382 S.8

4 2.07 58633 31.7278 2 o278 62.168 11.1

Total Area: 184801 Area Reject: 1000 One sample per 1.000 sec.
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DATA FILE A:FHENO27.HDR TAKEN 09-05-1986 11:31:38B
W w MMM AOREA FERCENT REFORT 563 35 5 5 %

23T XTI LTIITILIILIIIISLISTIZILISSL IS ZTI I I LI AL SIS Z LSS 2222222t n st AL E 2T LT

¥ Sample Name: USFIPA,2-2,C=56.99 Operator Initials: JGZ .
# Date: 09-05-19846 11:31:38B Method:FHENDLIC DATA FILE: A:FHENOZ7.FTS 3
* Interface: 4 Cycle#: 27 Channel#: ©O Vial#: N.A.

# Starting FPeak Width: 10 Threcshold: .01 .
BT BN AU I NI B I A NI T I U6 TN I NI T I IE T I FEFE I IEIEIE I I IE I I I I TN TN IR N W
# Instrument Type: BECKMAN HPLC Column Type: MICROEONDAFAK C-18

* Solvent Description: THF/WATER, 2:1 BY WEIGHT

* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN

* Detector (0: 220NM/.SAU Detector 1:

*

Misc. Information: LENGTH=25
EVR VR R R R R R R I R T R s TR T T TR R R Y Y IR R TR L

Starting Delay: 0. 00 Ending Retention Time: 10. 00
Pk . Ret Feak Area H Peak Normalized Area/
No. Time Area A L Ht. % Height

2 i.82 26860 S3.0012 2 5305 100,000 18.3

3 1.97 28712 15.7109 2 4980 29.643 5.8

4 2.07 87179 31.2879 2 5119 59.032 11,2

Total Area: 182750 Area Reject: 1000 One sample per 1.000 sec.
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***x Calibration Data ***
Calibration Name:
Misc Information:

Fit Type: 3 i
Log Mol Wt = A + Bxx + Cx™2 + Dx"3

GPC CALIBRATION PLOT

D= 3.606432E-02

-

A= 2.538977 B= 2.115815 C= -.56468£24
Coefficient of Determination: 0.9902
Ret Taime Molecular Weight Log Mol Wt
3.50 35000 4.%44
4.33 - 15000 4,176
4,83 3600 3.5%56
S.09 2350 3.371
6.00 570 2.756
7.17 92 1.964
7.50 72 1.857
Log Mol Wt €PC CALIBRATION PLOT
C —
L. I —
o —
4 — —
_— ——
1 [ —
et 4
3 =
1w [ —
- —
2 - e
8 [
—
— —
| | | 1 ]
|
18 2.8 3.8 4.8 0.0 6.8 7.8

Retention Tiwe or Volume



CHART 104

ATA FILE A:GFC3Z.HDR TAEEN 0B-05-19846 17:47:28
- P P - P - - P GFC REFORKRT DE D6 D DE e D P I

XX I TI T LI LI LI IIZIII I LTI Z I IS ST LIS ZIL LIRSS SIS LSt ettt gt a3

Sample Name: USP3I9A 2-1=2.68 Operator Initials: GEF *
Date: 08-05-1986 15:48:25 Method: DATA FILE: A:GPC3Z.FTS *
Interface: S Cycle#: 33 Channel#: O Vial#: N.A. *
Starting Feak Width: 60 Threshold: © ’ *
B B U A NI I I FE I NI I I I NI I IEIEIE N I I U I I I IE I I IEIE KA I I IEIE IR I I KN
Instrument Type: HFLC/BECKMAN Column Type: ULTRASTYRAGEL SO0A *
Solvent Description: THF »*

Operating Conditions: T=35C FLDWRATE=2.O0ML/MIN *
Detector 0: 254NM/.1AU Detector 1: *

Misc. Information: CALIEBRATION/GFC *

N Az T R R Ry I T Ry e T R R Y Y L)
tarting Delay: 0.00 Ending Retention Time: 10.00
:alibration file: GPCPHEN

iolecular Weight Distribution Averages

laseline TIMES: 3.85 to 10.00 MW: 22298 to 2
rocess TIMES: 3.85 to 10.00 MWz 2295 to 2
‘otal Area: 243177
iw= 1800
in= 3z
iw/Mn= S.3756
== 4852
1v= 1551
% fArea Log Mol Wt vs. Areaz-Cumz Cum %
2.7 TIIT T 1 mlrfrfjmnm T T T [T T 186
}_
75
u 7
- -
58
1 25
-
Hiit it Hid et 1 hHJL}l | hHllll | hU!lll L 8
Mol Wt 5 4 3 2 | 8

18 16 18 18 18 18



TA FILE A:GFCZ4.HDR TAKEN 0B-05-1986 17:50: 20
I MMM (G REFORT 2656 5 3 2 -

KEERERAEEEHEEEFTLEERER LKL ERET RN AR KRR FRREEEHERRTRERERAXRXRK RN XXX ESER

Sample Name: USF3I9A 2-2=2.68 Operator Initials: GEF *
late: 08-05-1986 16:04:45 Method: DATA FILE: A:GFC34.FTS *
Interface: S Cycle#: 3F4 Channel#: O Vial#: N.A. *
Starting Feak Width: 60 Threshold: © *
33 93 369 I3 96 3 I 336 I IE I IE NI I I I W66 I I I I I I I I I I I KN I NI I I KN H
Instrument Type: HFLC/BECEMAN Column Type: ULTRASTYRAGEL S0O0A *
Solvent Description: THF *

Operatinag Conditions: T=38C FLOWRATE=2.O0ML/MIN *
Detector 0O: 284KNM/.1AU Detector 1: *

Misc. Information: CALIRRATION/GFC *

T R r T Ty R Yy X Ry I Ry sy Yy x
arting Delay: 0.00 Ending Retention Time: 10.00
libration file: GFCFHEN

lecular Weight Distribution Averages

zeline TIMES: 3.85 to 10. 00 MW 22295 to 2
ocesse -JIMES: 3.85 to 10.00 MW: 22295 to 2
tal Area: 198243
= 1631
= 328
/M= 4.9600
= 4749
= 1407
% firea Log Mol Wt vs. fireaz-Cumx Cum %
2.7 TTT 11 pnlll T ]nIrTT T T ]n1rrr7*i 188
|
— 15
- —
58
-
-1 25
-
it 1 TN lUlHl L1 ] ‘HHJiI [ 8
Hol Wt § 4 3 2 i 8

18 18 18 18 18 18



NASA FINGERPRINT VISCOSITY PROFILE USP 38A RESIN NASA LOT2-1

CHART 14A
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Rheometrice FECAF I7
criment Ne. : 2 Sample No. : 1
le:
A FINGERFRINT VISCOZITY FROFILE USF 394 FESIY NASA LOT2-1
—ator (CF
2 and Time : Friday, Auoust 15, 1984 ~ 1230837

reting Mode @  DVYNAMIC
ep Type : CURE

metry ¢ DISH & FLATE
RADIUS : 25,00
GAF : 0.T0

es 1
AIN =50%

QUERNCY =10 RA&D/EEC

ORIGINAL FPALGE I3
OE POOR QUALFTY,
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s FINMGER™RIMT ISCOSITY PROFILE USSP T74 RESIN NAGA LOTZ2-1

ETaa ETA’ ETA" TAROUE TIME TE®®
FOIZE FOISE FOISE GRAME~CM MIN. TEG, O

L 2.642e+000  2.50Z=2+000  8.4F%1le-001  I.I3I0e-001  5.000=+001] 1,235 0w+
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NASA FINGERPRINT VISCOSITY PROFILE USP 38A RESIN NASA LOT2-2
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Rheometrice RECAF 11
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M=k
Y FINGERFRINT VISCOSITY PROFILE USE 7948 RESIN NatA LOTZ2-2

z and Time : Friday, fAuguest 15, 1986 - 13:50:5

‘ating Mode : DYNAMIC ©
‘2 Type @ CURE
etry @ DIGK & FLATE

RADIUE H 25.00
GAF 0.5

s 3
3IM =50%
MUENCY =10 RAD/SEC
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FINCERFRINT VIBCOSITY FROFILE UEF 254 RELIN W4oas LOTD-Z

ETA ET& ETA" TORDOUE TInnE TEwF
FOISE FOISE enIoE GRAMD—CM MIN. DEZ. C

2.74Be+003  D.747e+003 4, 563e+001 « SOVET LN L 000e=001 P ZOGE4001
2.751e+003F  2.750e+003 L 58Fe+001 C I T 00R O0Oe+D00 C200m -0y
Z,4807e+007 2.407e+003 « S50e+001 COEZ e+ 000 » V004000 AN IT S A D

DD e+000
DN0e+Q00

-— -

S e+
GE5e+000
4G 2@+ 002
177 e+000
E40e+001

1.952e+002  1.9S52e+003
1.5821e+007  1.520e+003
1.181e+007  1.182e+003
F.014e+007  Q,010e+002
ESle+002 S845e+002

174e+001
485a+001
H5Fe+001
717e+001
800e+001

SN0
DT+ 0]
SO0+
G+ 0in
100~ 01

.
13
»
1)

QIOe+000

OO 0e+ 000
OO0Oe+000

.
)
3
[}

N D G R) e R

"~

JRIRIRICIGE B bW

J A U0 e e B ]

(=28 . e LU .
S.205e+002 S 219%e+002 - S2Te+00] LS57%e+001  E.000e+000 - 0E+00]
4, 01Z7e+00Z  4.007e+002 2.174e+001 LOSRe+001 9.000e+000 . S
Fa1Z6e+00E  T.129e+002  Z,.1170-001 -947e+001 1, 000e+001 . 7C
Z2.857e+002 2.4849e+002 Z.01Te+001 L OP20e+001 1.100e+001 cFODe+00]
1.928e+002 QrBe+002 1,9F94e+001 2.4374e+001 1.7 00e+001 L100e+008
1.561e+002 S49e+002 LF38e+001  1.241e+001 1, T00e+001 L TO0e+00]

82%e+001 1.580e+001 1,400+ 001
S42e+001 1.277e+001 1.500e+001
I20e+001  1.,047e+001 1.600e+001
145e+001 2.840e+000  1.790e+001

234e+002
[T =T S Ty
LR4e+001
S40e+00]

257e+002
014e+007Z,
J40e+001
O3Te+001

E00e+001
TO0e+00]
SOOe+001
ODE+00 1

b bt s bt}
LI T RN N )

U~ v

LI L B N B ¢ e S N

a
&
G6Pe+001 S 8R4e+001 L001e+00)  7,4%94e+000 1,.B800e+001 L 200e+001
L0847 e+001 4,.97224+001 6443e+000 4, FT402+000 1. 200e+0D] e BO0e+001]
4,740p+001 4.276+001 »BA0e+000  S.447e+000 I, O000s+001  EODEe+00
Z.758%e+001 ZI.70Le+001 CSROe+D00 4, 720e+000 2. 100e+001 L EOOe+-001
T.215e+001  T.146Be+0013 WAZ77e+000  4,0T4e+000  2.Z002+001 .
2.777e+001 2, T54e+00] L 72374000 T 488e+000 0 20
ZLTT0e+001 2UFTTe+001 0 4.172e+200 20927 7e+000 2.400s+001) LGN+ 0D
2.079e+001 Z.04%2+001  2.492e+000  2.607e+000  Z2,.500e+001 LEDDeE+OD]
1.754e+001 1.770e+001 2.5Z27e+000 2, 287&+000  Z,600s+00] . 7ONE+ 00
1.50&e001 1.483e+001 2,&647e+000  1.8F0e+000 2, 700e+001 L FO0e+00]
1.327e+001  1,30%9e+001 2.197e+0300 1. 6&66e+000 Z.800s+001 L3I0 Te 00
1.166e+001  1.154e+001 1,4650e+200 1. 445Te+000  Z,.200e+001 « ZO0E+00

DT Re+ 000 1.74858e<000 D20e+000 Z.O000e+0n0]
742e+000 1,71 1s+000 1 1De+000 100e+001
arels 200e+001

FOLe+000  1.Z2Z7e-000 1,01 5e+"00
TO0e+00]

40 0e+001

AR N S R
e+ 00
OBCe+000
16£Fe+0010)

SO2e+000

[y
.

SODRe+001

-
*

TOea+nDd
CART LT b |

100e+:001

3
s
3

.

100e+000  9,.5584e-001  @.000e-001

TODESNT

. LBEBE+ON0 6. 304E-001 7 404e~-001 . . 3
L BO2@+000 2 ST eAD00 P SeBe-00] &.78Te-001 « SOOE+00] L S0De+001

G4Te+ 000
S14e+000
OG7e+000
B24e+000
65 e+000

PGTe+000
SOZe+000
OSS5e+000
824+ 000
628e+000

.
x
.

268e—002 4.951e—~0D0]
&ERle—001  4.410e—-001
OZBRe—001 L BTRe-001
280e-002 S45e-001
QOG-0 02 310e-001

EDDeE+001
TODe+00 3
BOGe+001
QaCe+001
QO0e+001

R INT S S TE ]
@0Oe+0D ]
OO e+0007
O e+ 000

ot tl RAN S

*
.

"
r
.
]
L3
2

IS RS RUS IS I & LN IS ol o3 2

O4 e+ )2

4,
i
L]
.
=
e
.
[}

SIS RIS S % B % RO

R R RI R AINNm D

2.532e+000 L SE2e+000 OO e+000 180e-001 «100e+D01 LGSO+ 0D
L EDTe+000 L 61Fe+000 L721e~-001 . 258e-001 Z00e+0 01 O30+ 00R
2.808e+000 427 e+000 « 148e-001 «14%e-001 e SO0E+001 L3O De+002
1.607e+000 » 519e+000 LE287e-001  Z2,01%e-001 L400e+00] 1Z0e+D02

1.244e+000  1.234e+000 583e—-001 1.580e-001
2,47 1e+000 L. TEIE4000 I21e-001 Z.04Ce-001
J.097e+000  Z.937e+000  9,815e-001 I, 888e-001

e

Zeobde+000  Z,E89Ze+000 6,906e-001 3.370e-001

SO0e+001
&D0e+001
7O0e+001
- BO0e+001

140+ 007
1&0e+0020
180e+002
TO0E+002

4

(R 1 e B B S I BN |

EABDEDED BB GG WL
o bt b bt b b e b b e QDO OD M MO NNN AT S D SN S DL

Z.321e+000  ZL208e+000  7.15%9e-001  2.914e-001 » FO0e+001 . 220e+000

ORIGINAL PAGE IS
- OF POOR QUALFTY



f FINGERFRINT VISCOSITY SROFILE USF T%A RESIN NaSa LOTZ-Z2

‘. ETHA* ETA’ ETA" TORGUE TIME TEMF

~OIEE FOISE FOIZE GRAMS~CM MIN. 3. C
11 Z.5F2e4+000 2.73Te4+000  1,.07de+000 D,.729%2~-001 5.000e+001 1.240e+002
1 TLAZ4e+000)  TL.139e+000 1, 12T7e+00 4,1838=~001 S.100e+001 1, Z2502+002
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FABRIC TESTING

U 8 Rolymeric

1a.

1b.

2a.

2b.

2c.

6‘

u.s.

POLYMERIC O.E.

NAS8-36298

Page 1 of 3

71108

PWB-6 Fabric for NASA Lot# 2 (Reiject)

Breaking Strength, 1lbs/in,

ASTM D1682

Breéking Strength, 1lbs/in,
ASTHM D1682

Carbon Assay, %X
MDQAI 5560

Hydrogen Assay, %
MDQAAI 5560

Nitrogen Assay, X%
MDQAI 5560

Visual Inspection
QCi-102

Specific Gravity, Units
PTM-84

pH, Units
CTM~-24B

TGA, °*C at S5S0% Weight Loss
CTM-51 (AIR)

2169\% HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707  (714) 549-1101 » TWX (910) 595-1130 » FAX # (714) 549-2858-5-2407

WARP
PICK
CENTER
PLAIN
AVG.

FILL
PICK
CENTER
PLAIN
AVG.

PICK

CENTER

PLAIN
AVG.

PICK
CENTER
PLAIN

99. 87

.01
.02
£ 02

AVG. EST .017

PICK
CENTER
PLAIN

- b

<
<
<

AVG. EST .01

See Chart 3A

AVG.

AVG.

SET_UP #2
#2-1 820

See Chart 6A

1.7546
1.7981

1.7965
1.783

0 0
LA

0
W
o



7a.

7b.

7c.

8a.

Bb.

Sa.

9b.

10a.

10b.

PWB-6 Fabric for NASA Lot#

Atomic Absorption, ppm

CTNM-53B Na
K
Ce
Mg
Li
AVG.
Moisture Content, %
CTM-53B
Ash Content, %
CTHM~-53B
Filament diameter, microns, WARP
S.E. M. procedure
(diameters are an average
10 wmeasurements)
Filament diameter, wmicrons, FILL
S.E. M. procedure
(diametere are an average
of 10 measurements)
Thread Count, per inch, WARP
PTM-5A
AVG.
Thread Count, per inch, FILL
PTM-5A
AVG.
Areal weight as received, gm/4x4
PTM-3A LEFT
CENTER
RIGHT
AVG.
Volatiles as received, X%
PTM-3A LEFT
CENTER
RIGHT

AVG.

2 (Reject)

#2-1

o
O+ = Nb

8

®

. 045

. 078

AVERAGE
Minimum
Maximum
Std.

AVERAGE
Minimum
Maximum
Std.

#2-1
28
27
27
28
29
27.8

30
30
30
30
30
30.0

2.569
2. 566
2:605
2.580

.39
. 39

. 37

Dev

Dev

Page 2 of 3

#2-1
9.73
8.90

11.90
0.84

#2-1
89.99
9. 00

12.10
0. 86




Page 3 of 3

PWB-6 Fabric for NASA Lot# 2 (Reject)

10c. Weight Change on Acetone Wash, X #2-1
PTM-3A LEFT .12
CENTER . 04

RIGHT -. 08

AVG. .03

U.S. Polywmeric

Aot O

Hamid M. Quraishi, Manager
Quality Assurance Department
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u. s.

PREPREG

NAS8-36298

TESTING

POLYMERIC 0.E. 71108

Page 1 of 4

FM S839 NASA LOT# 2 (Reject) U.S.P. LOT# DO9281

l1a. Reesin Content, Soxhlet,
CTM-6D
1b. Filler Content, Soxhlet,
CTM-6D
1c. Cloth Content, Soxhlet,
CTM-6D
2. Volatile Content, %
PTM-17B
3. Flow, 1000 pei, %
PTM-19G
4. Resin Content, Dry basis,
PTM-16F, Type II
cU+=0_8, ' Tack, lbs
COTFE2TL Y PTM-80
TOO+S ST T
£00+30.g. iGel Time, seconds
TOo0sS0ZT7 T PTM-20E
TLOAAHCETY T SRR
N I Do .
ey :‘.j;§s T

————— HIFCO-MATERIALS DIVISION

%

x

%X

x

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

NASA LOT#

NASA LOT#

ROLL#1-S
42.9

42.8

42.9

42.9

2 AVERAGE

17.6
2 AVERAGE

39.5
39.6
39.5
39.5
2 AVERAGE

NN
(@2 -]

(1]

AVERAGE

WWW NN

OO0
» O 0

-
L]

VERAGE

W W W N W
= N -
WU >

N W
o
> N
<
4]
X
>
@
71

26
2 AVERAGE

48
2 AVERAGE

ROLL#2-S
42.4
41.5
41.6
41.8
42.4

17. 4
17.0
17.1
17.2
17. 4

N >

wWWww W

A
0
wn

W
w
W

40. 6
42.1
42. 2
41.6
36.7

29
28

S1
S0

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 ¢ (714) 549-1101 ¢ TWX (910) 595-1130  FAX # (714) 549-2858-5-2407



FM 5839 NASA LOT# 2 (R
7a. Atomic Absorption, ppm
CTHM-53B Na
K
Ca
Mg
Li
TOTAL
7b. Moisture Content, X
CTM-53B
7c. Ash Content, X%
CTM-53B
8. TGA, % Weight Loss at 500°C
CTM-51 (Nitrogen)
9. DbsCc, <C
CTM-50A Firgt Temp

ect)

Page 2 of 4

See Chart SA-9B

10. Infrared (IRZB) Baseline
CTM-21C

U.S.P. LOT# D09281
ROLL#1-S ROLL#2-S LOT#2 AVG.
8 8 8
1 1 1
49 44 47
2 2 2
_0 _o -0
60 55 58
ROLL#1-S ROLL#2-S
2.45 2.68
NASA LOT# 2 AVERAGE 2.57
. 05 . 06
NASA LOT# 2 AVERAGE .06
14.2 12.6
NASA LOT# 2 AVERAGE 13.4
See chart 8A-8B
ROLL#1-S ROLL#2-S LOT#2 AVG.
185 185 185
.78 .81 .79

See Chart 10A-10B

11. Environmental History

12. Specific Gravity, Cured, Units
ASTM D792
13a. Tensile Strength, ksi, WARP

FTMS 406-1011

Date manufactured: 2 June 1986
Packaged in: MIL-B-131

clase I bag

Date shipped: Test lot - not

shipped
ROLL#1-S ROLL#2-S
1.523 1.512
1.522 1.510
1. 522 1.511
AVG. 1.522 1.511

NASA LOT# 2 AVERAGE 1.517

10.49 16.21
11.59 18.00

11.90 17.56

10.16 16.75
10.16 14.45

AVG. 10.95 16.59

NASA LOT# 2 AVERAGE 13.77



13b.

13¢c.

l14a.

14b.

15a.

15b.

FM 5839 NASA LOT# 2 (Reject)

U.s.p.

LOT#

Page 3 of 4

DO3281

Tensgile Modulus, WARP

FTMS 406-1011

msi,

Tensile Elongation, %, WARP

FTMS 406-1011

Flexural Strength, WARP

FTMS 406-1031

ksi,

Flexural Modulus, WARP

FTMS 406-1031

mei,

Compressive Strength, WARP

FTMS 406-1021

ksi,

Compressive Modulus,
FTMS 406-1021

mei, WARP

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

ROLL#1-S

2.
2.
1.
2.

06
o7
91
06

1.87

10

2

1.
1.
1.
1.

99
AVERAGE

30
45
29
22

1.32

1.

2

32
AVERAGE

19.13
23.95
19.68
21.42

21.79
21.19

2

1.
1.
1.
1.

AVERAGE

86
86
88
92
90

1.

1.

2

a8
AVERAGE

23. 90
24.73
22. 40
24. 44
26. 22
24. 34
2 AVERAGE

4.
4.
4.
3.

24
e]e)
06
47

3.78

3.

2

91
AVERAGE

ROLL#2-S
2.78
3. 06
3.25
3. 24
2. 63
2.99
2.49

1.08
.92
. 66
.60

1.06
. 86
1.09

30. 81
28. 25
29.14
28. 62
26. 66
28.70
24.95

2.90
2.77
2.71
2.55
2.45
2.68
2.28

24.08
23. 66
25.19
25. 58
23.92
24. 49
24. 41

3.94
3.93
3.87
3.43
3.80
3.79
3.85



160

17.

18.

19.

20.

21a.

21b.

Page 4 of 4

FM 5839 NASA LOT# 2 (Reject) U.S.P. LOT# D09S281
Double Shear Strength, ksi ROLL#1-S ROLL#2-S
FTMS 406-1041A 5.00 4,98
4.72 4. 88
4.353 4, 36
4.81 4,02
4.69 4. 89
AVG. 4.75 4.62
NASA LOT# 2 AVERAGE 4.69
Barcol Hardness, Units ‘ 68.8 69. 5
ASTM D-2583 NASA LOT# 2 AVERAGE 69.2
(Average of 10 determinations)
Residual Volatiles, X% 2.38 2.53
PTM-98 2.40 2.45
2. 36 2.55
AVG., 2.38 2.51
NASA LOT# 2 AVERAGE 2. 44
Resin Content, Pyrolysis, % 38. 80 40.70
CTM-14B 38.70 40. 00
38. 20 39. 70
AVG. 38.57 40.13
NASA LOT# 2 AVERAGE 39. 35
Acetone Extraction, % 6.10 6. 30
CTM-18A S. 80 6. 00
7Z.10 €. 30
AVG. 6.33 6. 20
NASA LOT# 2 AVERAGE 6.27
CTE, in/in °*F with ply 1.16 .67
PTM-61B 1.19 . 00
AVG. 1.18 .34
NASA LOT# 2 AVERAGE » 76
CTE, in/in °F cross ply 6. 84 5. 89
PTM-61B 7. 06 4,96
AVG. 6.95 5.43
NASA LOT# 2 AVERAGE 6.19
See Chart 21A-21B
U.S. Polymeric
Hamid M. Quraishi, Manager

Quality Assurance Department



CHART 8A

CHART_NO 056-7300
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