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'llllc objective of t h i s  yrogrnlrl i s  t o  d c t e n ~ ~ i n e  tile e f f e c t s  oE 
prolauged s p a c e  e i~v i rono~er l t  on n v n r l e t y  of s p n c e s r n f t  t ~ ~ n t e r i a l s ;  
rtllcl where possible, compare t l ~ e s e  r c s ~ i l t s  wi t11  p r e d i c t e d  
b e l ~ a v i o r  . 

'Task I - l l l ~ y s i c a l  l ' r o l ~ e r t i e s  T e s t i n g  

T c i ~  tnorcr ials  have  been evulunree  f o r  e1ac t r icn . I  and ~ n e c l ~ n n l c n l  
p r o ~ e r t i c s  f a l l o w i n g  lorig teclrr vncuua~ csposurc.  
'l'l~is work was per fonued  under subtnslr 1.1 i n  t h e  s c h e d u l a  i ~ l c l u d e d  
i n  t h i s  r e p o r t .  P t iys icu l  p r o p e r t i e s  t e s t s  under  sub  t a s k  1.1 have 
been colnpleted on 31.1 a v a i l a b l e  r r ~ n t e r i a l s .  

The ~nl i t e r i i l l s  t r s t e c l  d u r i n s  t l i i s  r e p o r t i n g  ~ ~ e r i o t l  a r c  l i s t e d  i n  
'VnbLe I .  

D n c n  ohtlsined Erom these r ~ u t e r i a l s  is presented i n  tnl ,ulnr  form a t  
t11e end of t t~ is  r c p o r t .  : \ t I i~csto~l  c l l a r d c c c r i s t i c s  rtare evtllttated 
Eor poly-t l tcrn~nleze and tll\ertlr,~mid F n s u l t ~ t i o i l .  No :~dhcs iou  cicfects  
v c r e  d c t i ~ c t c d  n f r c r  any of r l ~ e  e s p o s u r e s .  

EL\'I'PI:T:lLS E\'ALUr\'l'E13 CIrliSS LFL C;\TTON i\NlI TES'SS 

Ilngnct r ~ i c c  insu l i i t ios l  h d l ~ e s i o u  and i i i e l e c t r i c  
s t rengch  

Phenol ic  lrut~ino t e  I:Tesur:c and t e n s i l e  
p r o p c r r i e s  

i.csi1n I2oLy c ~ ~ r h ~ m : ~ t e  ' l ' e ~ ~ s i l c  l'rulwr-t i c s  

PoLvc t h e  ' cne Polyerl l r  Let~r Tcns . i  Le Proper t ies  
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The f i r s t  rndla t i o t i - c a l i b r a t e d  c a n i s t e r  For s u b t n s k  1 .2  rios rec -  
e i v e d  by Ntlr t in  N o r i e t t n  front EISPC i n  l a t e  Sep ten~ber  and i d i l l  n o t  
be loaded witti spccinlet~s u n t i l  nrid-October dur  t o  PtEtU work wIlic11 
prc-etl~pred t h i s  cask .  Slil111nge of  t h i s  t a s k  i s  i n d i c a t e d  i n  tllc 
sc l r rdu le  i ~ r c l u d e d  wit11 t h i s  r e p o r t  . 
The f i x t u r e  Fabricrrtiun f o r  s u b t a s k  1.3 i s  completed and the  u n i t  
h a s  passed the  he l lu rn  leak t e s t .  'She m o n i l ~ u l ~ r t o r  ac i i~p tor  f o r  the  
ItSFC vacuum r.hainbe~- i s  sl~orrrn i n  f i g u r e s  1 nn~ i  7 .  'She Erotit p o r t i o n  
of tile ndnptor  t o  be welded to  t h e  rlSFC vucuuril tank was stlipper! 
t o  NSFC a t  the  2nd of Septcnlber. 

'l 'l~e e l e c t r i c  i:npnct wretlctr n ~ o d i f i c a t i o u  i s  n e a r i n g  contplet iuo.  
' U ~ i s  wrench is f o r  l a o s e n l ~ ~ g  r l ~ c  vacuunl rl~nmber f l a n g e  b o l t s  
w t  t h  rhc manipttlatou arm. 

Ttlr t h e ~ ~ l n l  g r a v i n i c t r i c  a n a l y s i s  (1'CA) and res idua l .  gas n n i ~ l y s i s  
( R G A )  a r e  bcing rescheduled f o r  comple t ion  i n  tilid-Uctober. 
Co~!ipnrisun of p r e  and pos t  e s p o s u r e  TCh/RCt\ d a t ~  i s  c o t ~ t i t l u i n g .  

I .  LoaJ c a u s i r e r  f o r  i r r a d i a t i o n  esposures .  
2 Co~npare p r e  a r ~ d  pos t  csposnre  'YGA/RG:\ data.  
3 Conlplece iinpnct wrcllcli n~ocli CicaCior~ 
4 ,  Ucgin t o  c o r r c i n t c  Lsotltcrtrnl w c i g l ~ t  l a s s  w i t 1 1  mac1innic:ll 

property c11311ges. 



Dielectric St rcngt t i ,  K\' Santples  
Gsposurc  AIgG 11ve rn.ce Higli Low Tes ted  

lle31: CUIII~B t i h i l i t ) '  ( I )  

Heat C o n t p a t i b i l i t y  ( I )  l ~ l u s  20 8.7  11.7  7. L 3 
30 d a y  'Thcrtnal Voc~iun (1) 30 6 .  S 7 . 2  6.5 3 

ticat C o t ~ ~ p a t i b i l i t y  ( I )  p l u s  10 1 4 . 3  10.5 L2. 0 3 
100 manth 'I'llcnnal Vacuu~~r (1) 30 8 . 7  9 . 5  S. 0 3 

Dielectric S t r e n g c l i ,  K\' Sn1li11 i c s  
Espost t re  :\WG Aver r~ge  i l i sh  Low ' r e s t e d  

Ileat i:d~~i!~n t n b i l i  ty ( i )  p l u s  20 7.5 7 . 5  7 . 4  3 
30 ~Iiry 'l'l~crmal \'ncuuln ( 2 )  30 6. 5 6 .5  0 . 4  - 1 



'i'ansilie S t r a n g r h  and I.ludulus (ASTI-l 11638-68)": 

Average High Low Samples 
I1roperty ( 1 )  -- Ezposure MPW KSI bIPa K s i  IWa Ksi Tes ted 

Clc j rna t c  S t r e n g t l i  Heat C o m p a t i b i l i t y  (2 )  208 30.1 244 35.4 174 25.2 5 

[ I1  tjr11aLe SLrengtti  fleat Compatitility 1 2 )  234 34.0 267 38.7 1.89 27.4  5 
p l u s  102 month 

- - - - - - - . . - - - - - - -- Thermal Vacuum ( 3 )  

I.lastic "ludt~lus  lieat C o m p a t i b i l i t y  (2)  17700 2570 21000 3040 15700 2280 5 

t l a s t i r :  !.lodulus t icat Compat ib i l i ty  ( 2 )  18600 2700 19300 2800 I7900 2600 
p l u s  102 month 
7hermal Vacuum (3)  

"Iypr .  1 specilnen ~ e s t e d  a t  a crosshead rate  of 1.3 mrn/niinuce (-05 i n l r n i n u t e )  

( 1 )  C u r e d  < 4 ,  250'~ ( 3 ~ 4 ~ ~ )  p l u s  I hour  at 3 0 0 ° ~  ( 4 ~ 2 ~ ~ )  plus % hour  at 35u0F ( 4 4 9 ' ~ )  

p l u s  4 h w r s  a t  5W°F ( 5 5 3 ' ~ )  

2 )  l laat c o r n p a t i b i l j ~ y  - 5,ij h o u r s  a t  275°F ( 4 0 8 ~ ~ )  i n  atmosphere 

3 'thermal Vacuum - 'I'esred at: 1x10-' Torr  a f t e r  heat c o n p a r i b i l i t y  (2 )  and a n  i n i t i a l  exposure 

c,f 1rJ t o  If, t iburs  a t  1 4 1 ~ ~ ~  (3330F) t o  160'~ ! 3 4 4 ' ~ j  Eoll.awed by an Exposure a t  120°F + loop 

(322% -t hCJK) fo r  the time specified a t  a pressure of 121"-' Torr or less. 



IlcaL Cornl>atiLil i . c y  ( I )  

' ' r i t e d  i n  a i r  after h e a t  
c o r n ~ ~ a t i l i l i c y  ( 1 )  p l u s  
.I0 day tl~er~nill. vacuum 

'l'rsstcld a t  l . ~ l O - ~  'I'orr afxer  
l ~ c s t  c o m p a t i b i l i t y  ( I )  p11ls  
3 0  day rl~errnal vacuuin (2)  

~ ' P S I J ~ ~  sl'-l 

Llardness (ASTI.1 D785 and U22110) 

l c j L e d  a t  in a i r  a f t e r  h e a t  
corl ipat i l j i l i ty  ( l j  p l u s  102 87.2 
d a y  Lherrnal vacuum 

-5 . 
' l 'est t-d a t  lxllr rorr 
z i t e r  t ~ a t l ~  c o r n l ~ a t i b i l i t y  ( 1 )  
p i  11; 102 mon ti1 'I'l~crmal 
Vacuum 

1,ow 
noc iwr l l  Srture 5a111plas 

1: ~5 Tested 

*Shore U llardness was run as a comparison since Rockwell Tes te r  could n o t  b e  used  i n  In-Situ. 
Illcrmal. vacuum t e s t  specimens were t e s t e d  f o r  Rockwell Hardness i n  a i r  after Shore D 
t e s t  in i3acuu~1. 

( 1 )  Heat c o r n p a c i b l l i c y  - 570 hours a t  2 7 5 O ~  ( 4 0 8 ' ~ )  i n  1i2 atmosphere. 

1 2 )  Ezpcsed f o r  t11c s p e c i f i e d  l e n g t l ~  of t ime  t o  150~1.' ( 3 3 8 ' ~ j  and 1210-~ l'orr. 



1'MLI: 6 

I.&'i'ERIAI.: NYLON 

TENS 1I.E STRENC'PH AND I.lODULUS 

IJROPER'TY ICXPOSURE (1) AVERAGE 
1iIPa KS I 

UL.'F 1 l.Wl I5 S'l'l~l~llG'l'll R A S E L I N E  59.34 8.6 

UL'L II.IIYl'I: S'I'R1PIL;'I'II 3 1.1ONl'ilS 70.52 10.22 

IJI.'I'JIlA'I'E STRENC'L'li 6 t*ION1'HS 61.41 8.9 

UI,'I'lt*lA'l'E STREL.IWI1 96 kt[INTlIS 84,551 12.26 

I-LAS'I'I C 1-IOUII1,US 5 BASELINE 12.42~10 1 . 8 ~ 1 0  5 

ICLAS'T I C ~~UIIIILUS 96 1,D.tOlITIIS 13x10 1 . 9 ~ 1 0  
5 

1iIGti LOW SAmLES 
I.flla KS I MP a KS I TESTED 

4 

75 10.87 67.9 9.84  4 

6 =  52 9.51 57.8 8.38 4 

93 .36  13.53 79 .28  11.29 4 

4 

1s. 2 x 1 ~ 5  2. zX1o5 10. 4 x 1 ~ 5  1. SXIO 5 

NOTES: 1 KST = 6 .  9P[13a 

( I  ?'IlEL@lAL VACUUM - TESTED KI' 10-' TORX 



I .  f I '  { I  96 MIIN'I'IIS 10.49 1.52 13.55) 1.97 8.69 1.26 

f<l.AS'l' I c I.lol,UI,US HAS El. 1 1.1 15 





' l 'Al\lnlC 9 

r.lfir.l:rc I nr.; I,IJCITE 



1t1 , ' i ' l  lm'l I :  S'I'fW.r.lG'l H '3  ~ ~ ~ ~ ~ ~ l * l ' l i S  50 .5  7 . 3 2  5 7 . 5  8 . 3 3  4 4 . 7  6.48 

1 1 ' ' I N  6 PlON't'lIS 50.9 7.37 51 .8  7.51 49.4 7 .  16 

U ~ ; I  I l.uil.l< S!'Rh:NKt.ll 96 I~l~~~l'I'llS 4 9 . 0  7.10 50.2 7.28 48.6 7.04 

LI,AS.I' r c twrouvi.us KASELI NI: BZ lu I.ZXIO 5 

CI.I\S'I'I C ,.L)I)III.!JS 96 "lilE1'"lIS ;.2x1f15 1 .04z105 7 . 6 ~ 1 0 ~  1 . 1 ~ 1 0 ~  6 . 6 2 1 0 ~  .96x10 5  




