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N O T I C E  
T h i s  i n fo rma t ion  s h a l l  no t  b e  d i s c l o s e d  o u t s i d e  t h e  Government  or b e  d u p l i c a t e d ,  u s e d  or  d i s c l o s e d  i n  w h o l e  o r  In  port  f o r  a n y  Purpose  

o the r  t h a n  lo  e v a l u a t e  t h e  p roposa l ,  p rov ided  that  i f  a c o n t i a c t  ,S awarded  to t h i s  offeror  a s  a r e s u l t  of or i n  c o n n e c t i o n  w i t h  t h e  s u b m i s s i o n  
O' s u c h  data. t h e  Government  s h a l l  h a v e  t h e  r igh t  t o  d u p l i c a t e ,  u s e  or d i s c l o s e  t h > s  d a t a  lo  t h e  e x t e n t  prpui+d in the  Ton t rac t .  This restr lC-  
t ion does n o t  l imit  t h e  Government ' s  r i gh t  t o  u s e  in fo rma t ion  con ta ined  in  s u c h  d a t a  i f  i t  is ob ta ined  frprnkn%he" =%urPe-. 
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N O T I C E  

T h i s  in lo rma t ion  s h a l l  n o t  b e  d i s c l o s e d  o u t s i d e  t h e  Government  or b e  d u p l i c a t e d ,  u s e d  or d i s c l o s e d  i n  w h o l e  or i n  p a r t  for a n y  purpose 
other t h a n  to e v a l u a t e  the p roposa l ,  provided that  i f  a c o n t r a c t  is oworded to t h i s  o f f e ro r  as a r e s u l t  of or in c o n n e c t i o n  w i t h  the  s u b m i s s i o n  
01 s u c h  d a t a ,  t h e  G o v e r n m e n t  s h a l l  have t h e  r igh t  t o  d u p l i c a t e ,  u s e  or d i s c l o s e  t h i s  d a t a  to the  e x t e n t  p rov ided  i n  t h e  c o n t r a c t .  T h i s  r e s t r i c -  
t ion d o e s  n o t  l imi t  t h e  Government*s r lph t  t o  use information c o n t a i n e d  i n  s u c h  d a t a  if i t  1s ob ta ined  f rom a n o t h e r  s o u r c e .  
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I .  INTRODUCTION A N D  SUMMARY 

Monsanto R e s e a r c h  C o r p o r a t , i o n  i s  p l e a s e d  s o  r e p l y  to Lawrence  
R a d i a t i o n  L a b o r a t o r y ' s  I n v i t a t i o n  f o r  P r o p o s a l  No. 4 7 1 4 1 0 3 ,  t o  
p r o v i d e  a b o u t  1-1/4 man years  of e f f o r t  d i r e c t e d  t o w a r d  e v a l u -  
a t i o n  o f  mater ia l s  for A E C  i n j e c t i o n  m o l d l n g  a p p l i c a t i o n s .  

Fo r  t h e  p r o p o s e d  work we c a n  o f f e r :  

An e x p e r i e n c e d ,  d i v e r s i f i e a  r e s e a r c h  team o f  demon- 
s t r a t e a  c a p a b i l i t y  i n  polymer  c r a r a c t e r i z a t i o n  a n d  
i n j e c t i o n  m o l d i n g  r e s e a r c n ,  w i t r .  t h e  c o m b i n a t i o n  o f  
t h e o r e t i c a l  knowledge and  p r a c t i c a l  know-how t h a t  
s u c c e s s  i n  s u c h  a progran;  r e q u i - 2 s ;  

An e s t a b l i s h e d ,  w e l l - e q u i p p e d  r e s e a r c h  f a c i l i t y  where  
s i m i l a r  work n a s  been  c a r r i e d  o,t for more t h a n  t w e n t y  
y e a r s  ; 

D i r e c t l y  r e l a t e d  r e s e a r c h  perfo-mea w i t h i n  Monsanto 
R e s e a r c h  C o r p o r a t i o n ,  b o t n  on  GEvernment c o n t r a c t ,  
a n d  as p a r t  o f  o u r  own e x p l o r a t c r y  e f f o r t ;  

A c c e s s  to t e c h n i c a l  r e s o u r c e s  05 o u r  p a r e n t  company, 
Monsanto Company, a d i v e r s i f i e d  x a n u f a c t u r e r  o f  o r g a n i c  
c h e m i c a l s  and p o l y m e r i c  m a t e r i a l s .  

D u r i n g  t h e  p a s t  t h r e e  y e a r s ,  Monsantc R e s e a r c h  C o r p o r a t i o n  h a s  
b e e n  p e r f o r m i n g  r e s e a r c h  a n d  d o i n g  a e v e l o r T e n t  on i n j e c t i o n  
m o l d i n g  m a t e r i a l s  a n d  p r o c e s s i n g ,  d i e  d e s l g n ,  and p i l o t  p r o d u c -  
t i o n  o f  p a r t s  i n  s u p p o r t  o f  c l a s s i f i e d  A E C  p r o g r a m s .  The c u r -  
r e n t l y  p r o p o s e d  c o n t i n u a t i o n  o f  t h i s  progyam c o u l d  g e t  underway 
i m m e d i a t e l y  w i t h o u t  any  d e l a y s  for s e t t i n g  up t h e  f a c i l i t y ,  
p e r s o n n e l  p r o c u r e m e n t  an3 o r i e n t a t i 2 n ,  e t  c 

P e r f o r m a n c e  u n d e r  t h i s  c o n t r a c t  r e q u i r e s  tfle a p p l i c a t i o n  o f  a 
b r o a d  s p e c t r u m  of  d i s c i p l i n e s  and  t a l e n t s  9 o t  r e a d i l y  f o u n d  i n  
most  l a b o r a t o r i e s  or commerc ia l  s h o o s .  F i - s t  and  f o r e m o s t  i s  
r e q u i r e d  a t h o r o u g h  g r o u n d i n g  i n  a n a  a n  ir.;imate knowledge  o f  
t h e  p h y s i c a l  a n d  c h e m i c a l  c h a r a c t e r i s t i c s  sf p o l y m e r i c  m a t e r i a l s .  
T h i s  ma te r i a l s  groundwork  i s  t r a d i t l o n a l  E; T4onsanto R e s e a r c h  
C o r p o r a t i o n ,  a n d  i s  d e r i v e d  n o t  c n l ,  f rom 7ur own a d v a n c e d  .- 

c o n t r a c t  r e s e a r c h  incl d e v e l o p m e n t ,  Ldt; a l s ?  f rom t h e  l o n g  y e a r s  "I 
,- 

'3 _- 
- .. .I 

?-! - 
=-. 

N O T I C E  
This i n f o r m a t i o n  s h a l l  n o t  b e  d i s c l o s e d  o u t s i d e  t h e  Government a r  b e  d u p l i c a t e d ,  u sed  or d i s c l o s e d  i n  w h o l e  or i n  pa r t  lor  a n y  p u r p o s e  

Other t h a n  t o  e v a l u a t e  the  p roposa l ,  p rov ided  t h a t  i t  a c o n t r a c t  is awarded  t o  t h i s  affvror  c s  a r e s u l t  o f  or i n  c o n n e c t i o n  w i t h  t h e  s u b m i s s i o n  
Of such  d a t a ,  t h e  G o v e r n m e n t  s h a l l  h a v e  t h e  r igh t  t o  d u p l i c a t e ,  u s e  or d i s c l o s e  t h i s  d a t a  to !he e x t e n t  p rov ided  i n  t h e  c o n t r a c t .  T h i s  raStriC- 
t r o n  does n o t  limit t h e  Government ' s  r i gh t  t o  use information con ta ined  in  s u c h  d a t a  i f  I t  is s b t a i n e d  from a n o t h e r  s o u r c e .  
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of  e x p e r i e n c e  o f  t h e  p a r e n t  company -- an  acknowledged  leader  i n  
t h e  po lymer  f i e l d ,  

S e c o n d l y ,  p r o c e s s i n g  s k i l l  and u n d e r s t a n d i n g  o f  t h e  b a s i c  e n g i n -  
e e r i n g  r e s p o n s e  o f  t h e s e  mater ia l s  i n  d i f f e r e n t  a p p l i c a t i o n s  - 
i n c l u d i n g  t h e  AEC's c l a s s i f i e d  a p p l i c a t i o n s  - are  r e q u i r e d .  The 
p e r s o n n e l  who w i l l  be  a s s i g n e d  t o  t h i s  p r o j e c t  i n c l u d e  men who a re  
not o n l y  c a p a b l e  o f  c o n t r i b u t i n g  t o  t h e  t h e o r e t i c a l  a s p e c t s  of 
t h e i r  p r o f e s s i o n ,  b u t  who are  a l s o  l e a d e r s  i n  t h e  s c i e n c e  o f  mate- 
r i a l s  a n d  p r o c e s s  deve lopment  -- men whose i n g e n u i t y  i s  r o o t e d  i n  
sound e x p e r i e n c e ;  whose p a t e n t s  , s u b l i c z t i o n s ,  and  p r o f e s s i o n a l  
s t a t u r e  a t t e s t  t o  t h e i r  a b i l i t y .  

T h i r d l y ,  t h e r e  i s  r e q u i r e d  a b r o a d  array o f  p r o c e s s i n g  and p h y s i c a l  
t e s t i n g  e q u i p m e n t .  A n a l y t i c a l  i n s t r u m e n t s  are a l s o  needed  f o r  
e s t a b l i s h i n g  t h e  c o r r e l a t i o n s  be tween  b a s i c  polymer  mater ia l  
p a r a m e t e r s  a n d  t h e  e n g i n e e r i n g  a n c  p e r f o r m a n c e  p r o p e r t i e s  which  
a r e  o f  i n t e r e s t  t o  t h e  AEC. Almost all o f  t h e  n e c e s s a r y  equipment  
and  i n s t r u m e n t s  a r e  on hand a t  M R C ' s  Dayton L a b o r a t o r y .  A small 
I -ounce  i n j e c t i o n  mold ing  macnine f o r  p r e l i m i n a r y  ma te r i a l  t e s t s  
i s  a v a i l a b l e .  A l a r g e r  3 t o  6 O U Z C ~  Ankerwerke i n j e c t i o n  mold ing  
machine  i s  b e i n g  f u r n i s h e d  by Law-ence E a d i a t i o n  L a b o r a t o r y .  An 
a i r  c o n d i t i o n e d  b u i l d i n g ,  e q u i p p e e  w i t h  all t h e  n e c e s s a r y  ser-  
v i c e s ,  i s  a l r e a d y  a v a i l a b l e  f o r  tk? c o n t i n u i n g  work .  The p h y s i c a l  
t e s t i n g  a n d  a n a l y t i c a l  f a c i l i t i e s  %re  a l s o  o n - s i t e .  

We a n t i c i p a t e  no  s u b c o n t r a c t i n g  of any p a r t  o f  t h e  p r o p o s e d  
p rogram.  

The p rogram i n  i t s  e n t i r e t y  would 3e perr 'ormed a t  t h e  Dayton L c b -  
o r a t o r y  o f  Monsanto R e s e a r c h  C o r p c r a t i o r ,  a w h o l l y  owned s u b s i d -  
i a r y  of  Monsanto Company. Tne s u k s i d i a r ; ;  was e s t a b l i s h e d  t o  
c o n d u c t  r e s e a r c h ,  developmer; ,  a n c  s p e c i ~ l  m a n u f a c t u r i n g  a c t i v i -  
t i e s  i n  areas of  i n t e r e s t  t o  Governrnent E g e n c i e s ,  a n a  a t t e s t s  t o  
t h e  company ' s  i n t e r e s t  i n  s ~ p p o r t 5 r . g  a n a  a d v a n c i n g  Government 
p r o g r a m s .  

A l though  t h e  p r o p o s e d  prograq. i s  n s t  c l a s s i f i e d ,  t h e  areas  i n  
which t h e  work would be p e r f o r m e d  s r e  c u r r e n t l y  b e i n g  u s e d  f o r  
L R L ' s  S R D  c l a s s i f i e d  r e s e a r c n  on i n j e c t i c n  mold ing .  Thus ,  i f  t h e  
n a t u r e  of  t h e  c u r r e n t  p r o g r a -  s n o d l d  Deccme c l a s s i f i e d ,  t h i s  
change  c o u l d  b e  r e a d i l y  accc-?oda:.,ci i n  ;ne p r o p o s e d  l o c a t i o n  o f  
t h e  work .  

The r e q u i r e m e n t s  o f  t h e  p r o p z s e d  &-i'grarr z r e  d i s c u s s e d  i n  t h e  
f o l l o w i n g  s e c t i o n s ,  i n  a c c o r z m n e  1 t n  L - L ' s  I n v i t a t i o n  f o r  

- f 3  - 
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N O T I C E  
This lnformotion s h a l l  not be  d i s c l o s e d  outs lde  the Government or be dupl i ca ted ,  used or d i s c l o s e d  in  whole or in part lor any purpose 

other than to e v a l u a t e  the proposal .  provlded that i f  o contract  I S  awarded to t h i s  o f f eror  a s  a result  of or in  connec t ion  with the submiss ion  
O f  s u c h  data,  the  Government s h a l l  h a v e  the right to dupl i ca te ,  use or d i s c l o s e  t h i s  data to the ex t snt  provided in the contrac t .  T h i s  restric-  

d o e s  not l imit  the Government's right to u s e  informotion contained in such  doto i f  i t  IS obtained from another source .  
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P r o p o s a l  No. 4714103 .  
as o u t l i n e d ,  at t h e  d i r e c t i o n  o f  t h e  C o n t r a c t  M o n i t o r  w e  w i l l  make 
any c h a n g e s  i n  emphasis which might  b e  r e q u i r e d  f o r  e f f i c i e n t  accom- 
p l i s h m e n t  o f  t h e  p r o j e c t  g o a l s .  

A l though  we would p l a n  to f o l l o w  t h e  program 

3 

N O T I C E  
T h i s  i n f o r m a t i o n  shal l  n o t  b e  d i s c l o s e d  o u t s i d e  t h e  Government  or b e  d u p l i c a t e d ,  u s e d  or d i s c l o s e d  i n  whole  or i n  pa r t  for any PUrPos .  

o t h e r  t h a n  t o  e v a l u a t e  t h e  p roposa l ,  p rov ided  t h a t  if a con t r ac t  is a w a r d e d  t o  t h i s  o f f e r o r  a s  a r e s u l t  of or i n  c o n n e c t i o n  wi th  the  s u b m i s s i o n  
O f  s u c h  d a t a ,  t h e  G o v e r n m e n t  s h a l l  h a v e  t h e  r igh t  t o  d u p l i c a t e ,  u s e  or d i s c l o s e  t h i s  d a t a  t o  t h e  e x t e n t  p rov ided  i n  t h e  Contract .  T h i s  re.trlc- 
t i o n  does n o t  l imi t  t h e  Government ' s  r lght  t o  u s e  in lo rma t ion  c o n t a i n e d  in s u c h  d a t a  11 i t  IS ob ta ined  f rom a n o t h e r  s o u r c e .  
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11. TECHNICAL APPROACH 

A. THEORETICAL BACKGROUND 

The measurements  or p a r a m e t e r s  r e q u i r e d  to c h a r a c t e r i z e  new 
p o l y m e r i c  mater ia l s  c a n ,  w i t h  some d e g r e e  o f  s i m p l i f i c a t i o n  
a n d  a p p r o x i m a t i o n ,  b e  d i v i d e d  i n t o  t z r e e  d i s t i n c t  g r o u p s .  

The b a s i c  m o l e c u l a r  p a r a m e t e r s  a re  t h o s e  c h a r a c t e r i s t i c s  which  
c a n  be  measu red  i n d e p e n d e n t l y  o f  eat?! o t h e r ,  and  which  d e s c r i b e  
t h e  e l e m e n t a l  c o m p o s i t i o n ,  c h e m i c a l  s t r u c t u r e ,  d e g r e e  o f  
p o l y m e r i z a t i o n ,  a n d  m o l e c u l a r  w e i g h t  and  d i s t r i b u t i o n  o f  t h e  
p o l y m e r .  

The d e r i v e d  p a r a m e t e r s  d e f i n e  t.he b a s i c  i n t e r a c t i o n s  o f  t h e  
polymer  s y s t e m  w i t h  e x t e r n a l  f o r c e s  2nd m a t e r i a l s .  
i n t e r a c t i o n s  r e s u l t  i n  c h a r a c t e r i s t i c  s o l u b i l i t i e s ,  s o l u t i o n  
and  m e l t  v i s c o s i t i e s ,  c r y s t a l l i n e  m e l t i n g  p o i n t s ,  e t c .  The 
d e r i v e d  p a r a m e t e r s  a r e  a l s o  u s e f u l ,  i n d i r e c t  means f o r  d e t e r -  
m i n i n g  t h e  b a s i c  m o l e c u l a r  p a r a m e t e r s ,  

The e n g i n e e r i n g  p a r a m e t e r s  a r e  t h e  e x p e r i m e n t a l l y  d e t e r m i n e d  
p r o p e r t i e s  t h a t  are  i m p o r t a n t  i n  t h e  end-use  a p p l i c a t i o n s  o f  t h e  
m a t e r i a l .  E n g i n e e r i n g  p a r a m e t e r s  depend n o t  o n l y  upon t h e  b a s i c  
a n d  d e r i v e d  p a r a m e t e r s ,  b u t  a r e  a l s o  c o n t r o l l e d  by s u c h  v a r i -  
a b l e s  as m e c h a n i c a l  a n d  t h e r m a l  h i s t c r y ,  o r i e n t a t i o n  and  a n n e a l -  
i n g ,  p h a s e  r e l a t i o n s h i p s ,  p 1 a s t i c i z i l . g  a n c  p o l y b l e n d i n g ,  f i l l e r  
c o n t e n t ,  and  sample  g e o m e t r y .  T e s t s  t o  e s t a b l i s h  t h e  n u m e r i c a l  
v a l u e  o f  t h e  e n g i n e e r i n g  p a r a m e t e r s  E y e  n i g h l y  e m p i r i c a l ,  and  
may b e  p o o r l y  r e p r o d u c i b l e  u n l e s s  dc:-.e u n d e r  t h e  most  c a r e f u l l y  
c o n t r o l l e d  c o n d i t i o n s .  A d d i t i o n a l l y ,  t h e i -  r e l a t i o n s h i p  to 
b a s i c  and  d e r i v e d  p r o p e r t i e s  i s  i n  msst c z s e s  complex.  The methods  
u s e d  f o r  d e t e r m i n i n g  t h e  b a s i c ,  d e r i - l e d ,  and  e n g i n e e r i n g  p a r a m e t e r s  
must b e  a d a p t e d  o r  m o d i f i e d  to confc-.x t o  t h e  t y p e  o f  po lymer  u n d e r  
test. 
o f  t e s t s  may b e  u s e d  to d e t e r m i n e  tr!r same or a c l o s e l y  r e l a t e d  
p r o p e r t y .  T h e s e  t e s t s  are  of e i thex ;  t h e  p r e c i s i o n  s c i e n t i f i c  t y p e ,  
for b a s i c  and  d e r i v e d  p a r a m e t e r s ,  0:- o f  th? s t a n d a r d  t e s t  t y p e ,  
f o r  e n g i n e e r i n g  p a r a m e t e r s .  Fo r  a l l  t e s t s ,  a c c u r a c y  i s  o n l y  as  
good as t h e  equipment  u s e d  anu  t h e  sL . : i l i  i..-lth which i t  i s  o p e r a t e d .  

I n  t h i s  p rogram,  e n g i n e e r i n g  p rope r - i i 3 - s  a r e  d e s i r e d  which  r e p r e s e n t =  I 

Such b a s i c  

T h u s ,  d e p e n d i n g  upon t h e  p o l y n e r ,  s e v e r a l  d i f f e r e n t  t y p e s  

t h e  f u n c t i o n a l i t y  o f  a m a t e r i a l  unde? ac tu2 - l  end-use  c o n d i t i o n s .  
Ilf ~. 
I _  

N O T I C E  
T h i s  information s h a l l  not be d i s c l o s e d  o u t s i d e  the Government or b e  duplicated, used or d i s c l o s e d  in whole  or i n  part for any Purpose 

other than to e v a l u a t e  the proposal,  provided that if a contract 1s awarded to t h i s  offeror a s  a resul t  of or in c o n n e c t i o n  with the s u b m i s s i o n  
O f  s u c h  d a b ,  the Government s h a l l  h a v e  the right t o  dupl icate ,  u s e  or d i s c l o s e  t h i s  d a i a  io the extent  provided in the contract .  T h i s  restr1.c- 
tlon d o e s  not I L r n i t  the Government's right t o  information contained in sccb, data  If  i t  is obtained from another S O U T C e .  
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Those o f  s p e c i f i c  i n t e r e s t  w i l l  be d i s c u s s e d  i n  l a t e r  s e c t i o n s .  
However, i t  s h o u l d  be n o t e d  t h a t  i n  s e l e c t i n g  m a t e r i a l s  o f  i n -  
t e r e s t ,  t h e  b a s i c  m o l e c u l a r  p a r a m e t e r s  ana  d e r i v e d  p a r a m e t e r s  
w i l l  be most u s e f u l ,  e s p e c i a l l y  where  t h e  c i r e c t  d e t e r m i n a t i o n  
of  e n g i n e e r i n g  p a r a m e t e r s  i s  i m p r a c t i c a b l e .  For example ,  l o n g -  
t e r m  c r e e p  - l e t  u s  s a y  for a p e r i o d  o f  f i - ;e  y e a r s  - would t a k e  
f i v e  y e a r s  t o  d e t e r m i n e .  
t i o n  t e m p e r a t u r e  , a s  compared t o  t e rnpe ra tL2es  which t h e  ma te r i a l  
might  be  e x p e c t e d  t o  e n c o u n t e r ,  would s t r o n g l y  i n d i c a t e  r e s i s t a n c e  
t o  c r e e p .  
d e g r e e  of  c r o s s l i n k i n g  g i v e  a d i r e c t  i n d i c L t i o r ?  o f  c r e e p  r e s i s t -  
a n c e ,  as w e l l  as r e s i s t a n c e  t o  s w e l l i v i g  b; s o l v e n t s .  

I n  e s s e n c e ,  w h i l e  e n g i n e e r i n g  p r o p e r t i e s  z?? beicig d e t e r m i n e d ,  
t h e  more b a s i c  p a r a m e t e r s  w i l l  a l s o  p r o v e  - o s t  u s e f u l  i n  d e t e r -  
m i n i n g  t h e  v a l i d i t y  o f  t h e  e n g i n e e r i n g  meEsurements and  e x t r a -  
p o l a t i n g  t h e s e  measurements  beyond ~ o s s i b ~ ?  t e s t  c o n d i t i o n s .  

However,  knowlesge o f  t h e  g l a s s  t r a n s i -  

The b a s i c  p r o p e r t i e s  o f  t i e  glzlas t r a r i s i t i o n  and  t h e  

B. S P E C I F I C  OBJECTIVES 

The s p e c i f i c  o b j e c t i v e s  o f  t h i s  p rogram ars  t o  compi l e  i n f o r m a -  
t i o n  on new or u n d e f i n e d  m a t e r i a l s  m d ,  bzsed  or t h i s  i n f o r m a t i o n ,  
o b t a i n  and  e v a l u a t e  t h e  m a t e r i a l s  fo -  i n j e3 : ion  7 .o ld ing  o f  dimen- 
s i o n a l l y  s t a b l e  p a r t s .  The molded r ; a t e r i E l  s h o u l d  h a v e ,  as a 
minimum, t h e  f o l l o w i n g  c o m b i n a t i o n  of' c h a r z c t e r i s t i c s :  

1. A h i g h  h e a t - d i s t o r t i o n  t e r T ; e r a t - _ ~ ,  

2 .  Good o p t i c a l  c l a r i t y ,  

3 .  Low d e n s i t y ,  

4 .  Minimal c r e e p ,  

5 .  Good c h e m i c a l  s t a b i l i t y  , 

6 .  L i n e a r  and low c o e f f i c i e n 1  o f  t:-.?rrxl z x p a n s i o n ,  and 

7 .  R e a s o n a b l e  a v a i l a b i l i t y .  I_ 

- 
, -  It  i s  e x p e c t e d  t h a t  o t h e r  p h y s i c a l  -;d en: l c e l  , r o p e r t i e s  w i l l  

be of  s i g n i f i c a n c e ,  d e p e n d i n g  on  t h e  partL-J-zr - Z C  a p p l i c a t i o n .  - 
" _  

".. 
- -  - 5  

N O T I C E  
T h i s  in fo rma t ion  shal l  no t  b e  d i s c l o s e d  o u t s i d e  t h e  Government  o r  b e  d u p l i c a t e d .  ;red or d i s c l o s e d  i n  w h o l e  or i n  Pa r t  for  a n y  P u r p o s e  

o t h e r  t h a n  t o  e v a l u a t e  t h e  p roposa l ,  p rov ided  t h a t  if a c o n t r a c t  is a w a r d e d  t o  t h i s  o f f e r o r  =s 0 r e s u l t  of or in  c o n n e c t i o n  w i t h  t h e  s u b m i a s i o n  

O f  s u c h  d a t a ,  t h e  Government  s h a l l  h a v e  t h e  r igh t  t o  d u p l i c a t e ,  u s e  or d i s c l o s e  t h i s  d a t a  !o t he  e x t e n t  provided i n  t h e  c o n t r a c t .  T h i s  reStriC- 
lion d o e s  n o t  l imit  t h e  Government 's  r i gh t  t o  u s e  in fo rma t ion  c o n t a i n e d  i n  s u c h  d a t a  i f  I! . s  s b t o i n e d  !:em a n o t h e r  SOurCe. 
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These w i l l  b e  d e f i n e d  23 n e e d e d .  The p r i m a r y  o b j e c t i v e  w i l l  b e  
t o  o b t a i n  a s t ab le  i n j e c t i o n  molded  pa r t ,  h a v i n g  t h e  c h a r a c t e r -  
i s t i c s  l i s t e d  a b o v e .  The p r e s e n t  s t a t e  I f  t h e  a r t  i s  d e f i n e d  b y  
commerc ia l  p o l y c a r b o n a t e s  which  e x h i b i t  2 r e l a t i v e l y  good com- 
b i n a t i o n  and  v a l u e  of t h e  above  c h a r a c t 5 - i s t i c s .  

C .  EXPERIMENTAL APPROACH 

The e x p e r i m e n t a l  p rogram w i l l  c o n s i s t  o f  t h e  f o l l o w i n g :  

Survey  o f  Commercial  L i t e r a t u r e  - The 1;:est p r o d u c t  i n f o r m a t i o n  
on new or p r e v i o u s l y  u n d e f i n e d  t h e r m o o l E s t i c s  c f  p o s s i b l e  u s e  i n  
i n j e c t i o n  mold ing  w i l l  b e  o b t a i n e a .  T h e s e  dat; w i l l  b e  augmented  
by  d i r e c t  c o n t a c t  w i t h  po lymer  manufac t ,_  i n g  c o n c e r n s .  D e a l i n g  
d i r e c t l y  w i t h  t h e  m a n u f a c t u r e r  would -10s- r e a d i l y  t r a n s l a t e  r e c e n t  
a d v a n c e s  i n  mater ia l s  t o  t h i s  p rogram a s  dell as e s t a b l i s h  r e a s o n -  
a b l e  a v a i l a b i l i t y  a t  a n  e a r l y  d a t e  T h e  for rna l  j o u r n a l  l i t e r a t u r e  
and  government  r e p o r t s  w i l l  a l s o  be ~ u r ' ; ~ y e c  c ~ ~ t i r ~ u o u s l y  t h r o u g h -  
o u t  t h e  p r c g r a m .  

A n a l y s i s  of  L i t e r a t u r e  P r o p e r t i e s  - T9e z v a i i a ' c l e  p r o d u c t  da t a  
w i l l  b e  c o m p i l e d  and  t h e  c h a r a c t e r i s t i c s  J f  i n t ? r e s t ,  as s p e l l e d  
o u t  i n  S p e c i f i c  O b j e c t i v e s ,  w i l l  be c s r ; ~ . - e c  tc t h e  s t a t e  o f  t h e  
a r t  m a t e r i a l s .  The commerc ia l  d a t e  wil- 3e w e i g h t e d ,  as r e p r e -  
s e n t i n g  maximum v a l u e s  f o r  commerc ia l  tic z r t i s i n g .  The  p r o p e r -  
t i e s  o f  commerc ia l  p o l y c a r b o n a t e s  anil  p r c j e c ~ e c  AEC n e e d s  w i l l  b e  
u s e d  as a b a s i s  for c o m p a r i s o n .  

R e q . u i s i t i o n  o f  Samples  and  D e t e r m i n a t  icr-  ~f t h E  N e c e s s a r y  Unde- 
f i n e d  P r o p e r t i e s  - Polymer  s a m p l e s  will Cs ob tz . ined ,  a n d ,  u n l e s s  
p r e v i o u s l y  w e l l - d e f i n e d  f r o m  t h e  lite?E:-..:-e , w i l l  b e  examined  f o r  
h e a t - d i s t o r t i o n  t e m p e r a t u r e ,  o p t i c a l  zlc:- . i ty , G 2 r i s i t y  , c r e e p  re -  
s i s t a n c e ,  c h e m i c a l  s t a b i l i t y ,  and  c o e f i ' i  :Lent  cf t h e r m a l  expan-  
s i o n .  A v a i l a b i l i t y  w i l l  b e  de t e rmlnec :  I':-,?m t h e  m a n u f a c t u r e r .  . -  

The h e a t - d i s t o r t i o n  t e m p e r a t u r e  w i l l  LE : ? t e rmiyec  b y  means o f  
t h e  s t i f f n e s s  t o r s i o n  t e s t  ( C l a s h - 3 e r g ) .  3ez-1 ~ s f l e c t i o n  t e s t ,  and  
p o i n t  i n d e n t a t i o n  ( V i c a t )  t e s t .  !,,-.en a- zdequz:? spec imen  c a n  b e  
made, t h e  t o r s i o n a l  s t i f f n e s s  t e s t  w4-1 L x  ~ v i l l z e d  s i n c e  a 
modulus below t h e  g l a s s  t r a n s i t i o n ,  2 s  -1 as ;I i rough t h e  t r a n s i -  
t i o n ,  c a n  b e  d p t e r m i n e c ,  t h u s  g i v l - g  :r z l c a t l , ? r  of b o t h  t h e  
h e a t - d i s t o r t i o n  t e m p e r a t u r e  and tl-e r::L i -YE zch  to t h i s  t e m -  
p e r a t u r e .  The beam d e f l e c t i o n  t e s ;  \ L - _  - . ,se- for c o r r e l a t i o n  

~~ 

. .I 
6 - 

N O T I C E  
T h i s  information s h a l l  not b e  d i s c l o s e d  o u t s i d e  t h e  Government or be dupl icate: .  - s e d  or d i s c i o s e d  in  w h o l e  or in  part l o r  a n y  Purpose 

other than t o  e v a l u a t e  the  proposal ,  provided that i f  a contract  i s  awarded t o  t h i s  ol1c:a: a s  a resu:: o! or in  c o n n e c t i o n  w i t h  t h e  s u b m i s s i o n  
Of s u c h  d a t a ,  the Government s h a l l  have  the  right t o  d u p l i c a t e ,  u s e  or d i s c l o s e  th:s dc:: t o  the  e x l e ? :  provided in the contract .  T h i s  T C S t r i C -  
t ion not  l imit the Government's right to  u s e  informat ion c o n t a i n e d  in s u c h  d a l a  i !  .: is o b t a i n e c  !:on cnother S O U I C e .  
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t o  l i t e r a t u r e  v a l u e s  s i n c e  i t  h a s  b e e n  u s e d  r e l a t i v e l y  more as a 
s t a n d a r d  t e s t ,  The p o i n t  i n d e n t a t i o n  t e s t  w i l l  b e  u s e d  where  a 
s h a p e d  s p e c i m e n  c a n n o t  b e  r e a d i l y  o b t a i n e d .  T h i s  i s  a most  con-  
v e n i e n t  t e s t  wh ich  e a n  p r o v i d e  u s a b l e  d i s t o r t i o n  t e m p e r a t u r e s  on  
o d d l y  s h a p e d  s p e c i m e n s .  A n o n - s o l v e n t  hea t  t r a n s f e r  medium w i l l  
b e  u t i l i z e d  i n  a l l  t h r e e  o f  t hese  t e s t s .  

O p t i c a l  c l a r i t y  w i l l  b e  d -e t e rmined  by v i s u a l  o b s e r v a t i o n  o f  a 
t y p e w r i t t e n  p a g e  t h r o u g h  a 1 / 8 - i n c h  t o  1 / 4 - i n c h  molded f l a t  s e c t i o n  
o f  t h e  mater ia l . .  O b s e r v a t i o n s  w i l l  b e  made w i t h  t h e  page a g a i n s t  
t h e  s u r f a c e  a n d  a‘. v a r i o u s  i n t e r v a l s  t o  d e t e r m i n e  d i s t o r t i o n a l  
e f f e c t s .  R e d u c t i o n  i n  t r a n s m i t t e d  i n t e n s i t y  ( s e e - t h r u  c l a r i t y )  
w i l l  b e  compared t o  t h e  p r e s e n t  p o l y c a r b o n a t e s ,  r a t i n g  t h e m  as 
m i n i m a l .  It i s  e x p e c t e d  t h a t  s u c h  s u b j e c t i v e  r a t i n g s  w i l l  b e  
a d e q u a t e  f o r  prelimina7:q s c r e e n i n g  p u r p o s e s .  

More q u a n t i t a t i v e  m e a s c e m e n t s  o f  o p t i c a l  t r a n s m i t t a n c e  c a n  b e  
o b t a i n e d  w i t h  t h e  IDL Color -Eye .  The Color-Eye w i l l  p r o v i d e  p e r c e n t  
t r a n s m i t t a n c e  as  a f u n c t i o n  o f  w a v e l e n g t h  i n  t h e  o p t i c a l  r e g i o n ,  
t h u s  q u a n t i t a t i v e l y  d e s c r i b i n g  t h e  c o l o r .  The  c o l o r  c a n  t h e n  b e  
d e s c r i b e d  n u m e r i c a l l y  12 terms o f  h u e ,  p u r i t y  and  b r i g h t n e s s .  By 
compar ing  t r a n s m i t t a n c e  v a l u e s  o f  l i g h t  r e f l e c t e d  ( t h r o u g h  a s p e c i -  
m e n t )  f r o m  a w h i t e  and o l a c k  s u r f a c e ,  t h e  h a z e  o f  t h e  m a t e r i a l  may 
be  d e t e r m i n e d ,  Using ? commerc ia l  p o l y c a r b o n a t e  as a r e f e r e n c e  
s t a n d a r d ,  a s p e c i m e n  x i y  r e a d i l y  b e  r a t e d  a g a i n s t  t h e  s t a t e  o f  t h e  
a r t  o p t i c a l  p r o p e r t i e s  I n  b o t h  c o l 3 r  and  c l a r i t y .  

D e n s i t y  w i l l  b e  measu red  by t h e  volume d i s p l a c e m e n t  t e c h n i q u e  on  
p e l l e t e d  or molded s p e c i m e n s .  

A l though  t i m e  w o u l d  no: p e r m i t  a c t u a l  c r e e p  measu remen t s  o f  t h e  
r e q u i r e d  d u r a t i o : ?  (7 y e z r s ) ,  c o n s t a n t  s t r e s s  t e s t s  on t e n s i l e  o r  
o t h e r  p r e f e r r e d  s p e c i m e n s  w i l l  be  conducred  a t  e l e v a t e d  t e m p e r a t u r e s  
w i t h  r e l a t i v e l y  h i g h  lzads Yormal e x t r a p o l a t i o n  p r o c e d u r e s  w i l l  
b e  a p p l i e d  t o  t h i s  c r e? r ,  d a t a  to p r o v i d e  some i n d i c a t i o n  o f  l o n g  
t i m e  c r e e p  r e s i s t a n c e .  P r o m i s i n g  m a t e r i z l s  f rom t h e s e  t e s t s  w i l l  
t h e n  b e  l o a d e d  50  1 0 0   si f o r  l o n g e r  ‘cerr? t e s t s  o f  a c t u a l  p e r f o r -  
mance ,  

A l though  n o t  s p e l l e d  ou; i n  t h e  r e q u e s t ,  t e n s i l e  modulus and 
s t r e n g t h  f r o m  - 6 j c F  up ;o +165’F w i l l  be  d e t e r m i n e d  as a n  a i d  i n  
p r e d i c t i n g  d i m e n s i o n a l  s t a b i l i t y  and t h e  a l l o w a b l e  t e m p e r a t u r e  
r a n g e  o f  u s e .  T n i s  w i : l  b e  conducced  i n  s t a n d a r d  c o n s t a n t  s t r a i n  

t e s t s ,  s u c h  as +,he 1,ors ion  p ~ i d u l ~ r - . ,  w i i -  b e  u t i l i z e d  to p r o v i d e  -” 

r a t e  a p p a r a t u s  a r d  onmeri ta l  chambers  I When n e e d e d ,  dynamic - 

N O T I C E  
T h i s  information s h a l l  no t  b e  d i s c l o s e d  o u t s i d e  the  Government ar be dupl i ca ted ,  used  or d i s c l o s e d  in whole  or in part for any purpose 

other than to e v a l u a t e  the proposal .  provided that i f  a contract  is awarded to t h i s  offeror a s  a result  o f  or in connec t ion  wi th  the  submission 
of s u c h  dota ,  the Government s h o l l  h o v e  the  right ‘ c  d u p l i c a t e ,  L s e  or d i s c l o s e  t h i s  data t o  the  ex tent  provided in the contrac t .  T h i s  res tr i c -  
tion d o e s  not  limit the Government‘s  right t o  u s e  . - iormotlon contoined in s u c h  dato  i f  . t  1s obtained from another source .  
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glass  t r a n s i t i o n  t e m p e r a t u r e s  as w e l l  as shea r  m o d u l i  from -75 up 
t o  500'F. 

I m p a c t  t e s t s  on a pendulum t y p e  a p p a r a t u s  w i l l  a l s o  b e  d e t e r m i n e d ,  
e s p e c i a l l y  when t h e r e  i s  doub t  t h a t  the i m p a c t  r e s i s t a n c e  i s  
a d e q u a t e .  

Chemica l  r e s i s t a n c e  will be d e t e r m i n e d  b y  immers ion  i n  a c i d s ,  
bases ,  water a n d  o r g a n i c  s o l v e n t s .  Where d e f i n i t e  s o l u b i l i t y  i s  
n o t  e v i d e n t ,  c h a n g e s  i n  m e c h a n i c a l  p r o p e r t i e s  c a n  r e a d i l y  b e  
d e t e r m i n e d  by n o n d e s t r u c t i v e  dynamic t e s t s  a f t e r  v a r i o u s  a g i n g  
t i m e s .  The t o r s i o n  pendulum and b a l l  ??bound t e s t s  w i l l  be most 
u s e f u l  f o r  s u c h  n o n d e s t r u c t i v e  dynamic c e t e r m i n a t i o n s .  R e p e t i t i v e  
c o n s t a n t  s t r a i n  r a t e  t e s t s  on t e n s i l e ,  f l e x u r a l ,  a n d  c o m p r e s s i v e  
s p e c i m e n s  (to l o a d s  be low t h e  y i e l d  p o i n t ) ,  w i l l  a l s o  b e  u s e d  
when a p p l i c a b l e .  

It i s  e x p e c t e d  t h a t  c e r t a i n  s p e c i f i c  s o l v e n t s  w i l l  c a u s e  c r a z i n g  
of any  p a r t i c u l a r  t h e r m o p l a s t i c .  T h e r e T o r e ,  t h o s e  s o l v e n t s  wh ich  
c a u s e  c r a z i n g  w i l l  b e  d e t e r m i n e d .  A c r i t i c a l  e x a m i n a t i o n  o f  s p e c i -  
mens i n  c o n t a c t  w i t h  e x p e c t e d  e n v i r o n m e n t a l  s t r e s s  c r a c k i n g  s o l -  
v e n t s  w i l l  b e  p e r f o r m e d ,  E f f e c t  of  t h i s  c r a z i n g  on  m e c h a n i c a l  a n d  
o p t i c a l  p r o p e r t i e s  w i l l  t h e n  b e  c e t e r m i n e d .  

L i n e a r  c o e f f i c i e n t  o f  t h e r m a l  expans io r .  a n d ,  when n e c e s s a r y ,  v o l u -  
m e t r i c  c o e f f i c i e n t  o f  t h e r m a l  expans io r .  w i l l  b e  d e t e r m i n e d  f rom 
-70 up t o  1 7 0 ° F .  The l i n e a r  c o e T f i c i e c L  w i l l  Se d e t e r m i n e d  i n  a 
q u a r t z  t u b e  d i l a t o m e t e r ,  and  t h e  vo lumer , r i c  e x p a n s i o n  i n  a mercury  
d i s p l a c e m e n t  P y r e x  b u l b  ( f r o m  -30 t o  +l'O°F). Any n o n - l i n e a r i t y  
w i l l  e s p e c i a l l y  b e  n o t e d ,  

I t  i s  e x p e c t e d  t h a t  c e r t a i n  o f  t n e  abo?;e p r o p e r t i e s  w i l l  b e  l i m -  
i t i n g  as  f a r  as A E C  i n t e r e s t  i s  concerr.-?d s o  t h a t  a c o m p l e t e  c h a r -  
a c t e r i z a t i o n  w i l l  t e r m i n a t e  w i t h  any s i n g l e  f z i l u r e  as  i n d i c a t e d  
b y  t h e  P r o j e c t  M o n i t o r .  

D e t e r m i n a t i o n  o f  t h e  Flow a n d  MeLt C h a - a c t e r i s t i c s  f o r  M o l d a b i l i t y  - 
The m e l t - f l o w  c h a r a c t e r i s t i c s  and  t h e  1-ange o f  u s e f u l  p r o c e s s i n g  
t e m p e r a t u r e s  a n d  p r e s s u r e s  w i l l  c e  d e t e r m i n e d  i n  o r d e r  to a i d  i n  
p r e d i c t i n g  f o r m i n g  c o n d i t i o n s .  Yaese ,111 be  d e t e r m i n e d  o n  t h e  
Monsanto C a p i l l a r y  E x t r u s i o n  Rheometer  o p e r a t e d  a t  c o n s t a n t  S t r a i n  
r a t e s .  Data f r o m  t n i s  t e s t  w i l l  i n c l u a e  t h e  l o a d  n e c e s s a r y  t o  
e x t r u d e  a t  a g i v e n  r a t e  and  t e m p e r a t u r e ,  t h r o u g h  a n  o r i f i c e  of known 
s i z e  e V i s u a l  o b s e r v a t i o n  o f  t h e  e x t r u : z t e ' s  c n a r a c t e r ,  w a v i n e s s ,  =- 
e t c ,  w i l l  zlso b e  made. F e m p e r z t u r e i  -'id r a t e s  at which  t h e r m a l  - 
d e g r a d a t i c ;  o c c u r ,  L.l~ill also Se ,t J 1 .  I 

."". 

N O T I C E  
informatron s h a l l  no t  be  d i s c l o s e d  o u t s i d e  the Government or b e  dupl i ca ted ,  u s e d  or d i s c l o s e d  i n  w h o l e  or in part for any Purpose 

O t h e r  than to  e v a l u a t e  the  proposal ,  provided that 11 a contract  1s awarded t o  thin offeror as a result  of or in  c o n n e c t i o n  wi th  the submiss ion  
O f  such data ,  the  Government s h a l l  h a v e  the right t o  dupl i ca te ,  u s e  or d i s c l o s e  th i s  data to the  ex tent  provided i n  t h e  contrac t .  T h i s  restrlc-  
t i o n  does  n o t  limit the G0vernment.s  rlght t o  u s e  information contained i n  s u c h  data i f  i t  1s obtomed f r o m  another s o u r c e .  
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D e t e r m i n a t i o n  of t h e  I n j e c t i o n  Mold ing  C h a r a c t e r i s t i c s  i n  P i l o t  or 
S m a l l - S c a l e  I n j e c t i o n  Molding  Equipment  - Based on  t h e  c o n d i t i o n s  
d e t e r m i n e d  b y  t h e  e x t r u s i o n  r h e o m e t e r ,  t h e  ma te r i a l  w i l l  b e  i n j e c -  
t i o n  molded i n  t h e  MRC 1-ounce Watson S t i l l m a n  a n d / o r  t h e  A E C -  
s u p p l i e d  3 to 6-ounce Ankerwerke m a c h i n e s .  P h y s i c a l  t e s t  s p e c i m e n s  
w i l l  b e  molded  a n d  e v a l u a t e d .  T h e s e  d z t a  w i l l  b e  compared to t h o s e  
o b t a i n e d  p r e v i o u s l y  on c o m p r e s s i c n  molcied s p e c i m e n s - - i n  o r d e r  t o  
d e t e r m i n e  o r i e n t a t i o n  e f f e c t s .  Iviachine s e t t i n g s  and  mold t e m p e r a -  
t u r e ,  p r e s s u r e ,  and  t i m e  c y c l e  w i l l  b e  v a r i e d  to o b s e r v e  t h e i r  
e f f e c t  on  t h e  molded p r o d u c t .  P a r t s  o t n e r  t h a n  p h y s i c a l  test s p e c i -  
mens w i l l  a l s o  b e  molded a t  t h e  c i r i . c t i - , n  o f  t h e  P r o j e c t  M o n i t o r .  

C a n d i d a t  e The rmoplas  t i c Mater ia l s  

A s  s t a t e d  p r e v i o u s l y ,  t h e  commerc ia l  p c l y c a r D o n a t e  r e p r e s e n t s  t h e  
s t a t e  o f  t h e  a r t  o f  a s i n g l e  ma te r i a l  L a v i n g  t h e  d e s i r e d  p r o p e r -  
t i e s .  I n  a d d i t i o n  to t h o s e  m a t e r i a l s  i.;nich n a y  be f o u n d  t h r o u g h  
t h e  s u r v e y ,  w e  would p r o p o s e  t o  exa in in t  i n  d e t a i l  a known new 
p o l y c a r b o n a t e  o f  Eas tman P l a s t i c s  r e p o r y e d  t o  h a v e  a h i g h e r  hea t -  
d i s t o r t i o n  t e m p e r a t u r e  t h a n  p r e s e n t  c o r - , e r c i a l  p o l y c a r b o n a t e s .  
P o l y p h e n y l e n e  o x i d e  o f  G e n e r a l  E i e c t y i c ,  a n d  Union Carb ide  * s 
P o l y s u l f o n e  a r e  also r e p o r t e d  to h a v e  p r o p e r t i e s  o f  i n t e r e s t ,  
e s p e c i a l l y  h i g h  h e a t - d i s t o r t i o n .  These m a t c r i a l s  have  r e c e i v e d  
a n  i n i t i a l  c h a r a c t e r i z a t i o n ,  i n  p r i o r  P F 2  i n j e c t i o n  m o l d i n g  p r o j e c t s  
w i t h  t h e  AEC, which  i n d i c a t e s  t h e i r .  p o s i i b l e  u t i l i t y .  

E x a m i n a t i o n  o f  The rmose t  Materizls 

An a rea  t h a t  w i l l  a l s o  be  c o n s i d e r e l  i s  t h a t  o f  t h e r m o s e t  mate- 
r i a l s  which  c a n  b e  fo rmed  b y  t r a n s f e r  - 3 l d i n g  or o t h e r  t e c h n i q u e s .  
The t h e r m o s e t  ma te r j a l s  i n h e r e n t l y  e x h l 9 i t  h 5 g h e r  c r e e p  r e s i s t a n c e  
a n d  d i m e n s i o n a l  s t a b i l i t y .  B e c e i s e  0;" , h e i r  c r o s s l i n k e d  s t r u c t u r e ,  
t h e r m o s e t  ma te r i a l s  a r e  r e l a t i v e 1 5  unzI"l 'ecte2 a t  t e m p e r a t u r e s  
be low t h e  d e g r a d a t i o n  p o i n t ,  Uni'oi t u n z c e l y ,  t h i s  t h e r m o s e t  s t r u c -  
t u r e  n o r m a l l y  r e s u l t s  i n  a g l a s s , ,  .)r~::le r a t e r i a l .  
However ,  t h e  h i g h  d e g r e e  of t a i l z r s b i i l f y  of  t h e  t h e r m o s e t s  pro- 
v i d e s  a r e a d i l y  a v a i l a b l e  means 2f i m y r 3 v i n g  m a t e r i a l  t o u g h n e s s .  
For e x a m p l e ,  a r a n g e  o f  p r o p e r t i e s  2 0 -  b r i t z l e  to r u b b e r y  have  
b e e n  d e m o n s t r a t e d  by  a number o f  e r o x i  and  , r e t h a n e  s y s t e m s .  

Summation o f  t h e  T o t a l  C h a r a c t e - i s t  i c s  Towar6 S p e c i f i c  AEC Problems 

Where a n  improvement  i n  t o t a l  c ? . a r : . c t e r i s t i c s  i s  i n d i c a t e d ,  t h e  
s i g n i f i c a n t  p r o p e r t i e s  w i l l  b e  c3m: 3 r e z  to :-lose o f  p r e s e n t  commer- 
c i a l  p o l y c a r b o n a t e s  and  s p e c i f i c  E 3  ~ ' ~ q u i r e - i e n t s  . The  prOpertieSi-, l  
w i l l  be  c l a s s i f i e d  i n  Impcrt2..ncc, :.:eo_ ~ i n ~  ;o t h e  p a r t i c u l a r  -- 

- - _  
.- 
-7 

3 1  
_- 

N O T I C E  
T h i s  information s h a l l  not b e  d i s c l o s e d  o u t s i d e  the Government or be dupl icated,  u s e d  or d i s c l o s e d  in w h o l e  or in part for any purpose 

other than t o  e v a l u a t e  the proposal ,  provided that if  a contract 1s awarded t o  t h l s  olferor as a result of or in c o n n e c t i o n  with  the submiss ion 
o f  s u c h  data ,  the  Government s h a l l  h a v e  the right t o  d u p l i c a t e ,  u s e  or d i s c l o s e  th is  data t o  the e x t e n t  provided i n  the contract .  T h i s  restr ic -  
t ion  d o e s  not l imit the  Government's right t o  u s e  in format ion  contained in s u c h  data 11 i t  is obtained from another s o u r c e .  
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a p p l i c a t i o n .  For e x a m p l e ,  an  i n c r e a s e d  h e a t - d i s t o r t i o n  t e m p e r a t u r e  
a n d  improved  o p t i c a l  c l a r i t y ,  i n  c o m b i n a t i o n  w i t h  o t h e r  e q u i v a l e n t  
s t a t e  o f  t h e  a r t  p r o p e r t i e s ,  w i l l  r e c e i v e  a h i g h  we igh t  f a c t o r .  An 
i n c r e a s e d  h e a t - d i s t o r t i o n  t e m p e r a t u r e  would d e f i n i t e l y  move t h e  
r a n g e  o f  u s e  t e m p e r a t u r e s  i n c o  a g l a s s i e r  r e g i o n  o f  t h e  p o l y m e r ,  
i n d i c a t i n g  improved  c r e e p  r e s i s t a n c e  and d i m e n s i o n a l  s t a b i l i t y  o f  
a molded spec imen .  

N O T I C E  
T h i s  in fo rma t ion  s h a l l  no t  b e  d i s c l o s e d  o u t s i d e  t h e  Government  or be  duplicated, used  o r  d l s c l o s e d  i n  whole or i n  pa r t  for any  purpose  

o the r  t h a n  t o  e v a l u a t e  the  p roposa l .  provided t h a t  i f  a c o n t r a c t  i s  a w a r d e d  t o  t h i s  o f f e r o r  a s  a r e s u l t  of or i n  c o n n e c t i o n  wi th  t h e  s u b m i s s i o n  
of s u c h  d a t a ,  t h e  Governmen t  s h a l l  h a v e  t h e  r igh t  t o  d u p l i c a t e .  u s e  or d i s c l o s e  t h i s  d a t a  to  t h e  e x t e n t  p rov ided  in the  c o n t r a c t .  T h i s  r e s l r i c -  
t i on  d o e s  n o t  l imi t  t h e  Government 's  r ight  t o  u s e  in fo rma t ion  con ta ined  in s u c h  d a t a  i f  i t  I S  o b t a i n e d  from ano the r  sou rce .  
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111. EQUIPMENT 

It i s  u n d e r s t o o d  t h a t  t h e  U n i v e r s i t y  w i l l  f u r n i s h  a n d  i n s t a l l ,  a t  
t h e  MRC l a b o r a t o r i e s  i n  Dayton ,  for u s e  u n d e r  t h i s  c o n t r a c t ,  t h e  
f o l l o w i n g  i t e m  o f  new m a j o r  e q u i p m e n t .  

1 e a c h  I n j e c t i o n  Molding  Machine , New B r i t t o n - A n k e r w e r k e  
Model 75 
3-6 ounce  c a p a c i t y  

11 

N O T I C E  
T h i s  i n f o r m a t i o n  s h a l l  no t  b e  d i s c l o s e d  o u t s i d e  t h e  Government  or b e  d u p l i c a t e d ,  u s e d  or d i s c l o s e d  in  w h o l e  or in  pa r t  f o r  any  pu rpose  

o the r  t h a n  t o  e v a l u a t e  the  p roposa l ,  provided tha t  if a con t r ac t  i s  awarded  t o  t h i s  o f f e r o r  as o r e s u l t  of or i n  c o n n e c t i o n  wi th  t h e  s u b m i s s i o n  
Of  s u c h  data,  t h e  Governmen t  s h a l l  h a v e  the  r lqht  to  d u p l i c a t e ,  u s e  or d i s c l o s e  t h i s  d a t a  to the  e x t e n t  provided i n  t h e  c o n t r a c t .  T h i s  r e s t r i c -  
t'on does no t  l imi t  t he  Government 's  r i gh t  to  u s e  information con ta ined  in  s u c h  d a t a  if i t  IS ob ta ined  from a n o t h e r  s o u r c e .  
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I V .  PROGRAM SCHEDULE 

P e r s o n n e  1 

I .  0 .  S a l y e r  

W .  E .  Welch 

G .  L .  B a l l  I11 

T .  J .  Bucher  

J o b  D e s c r i p t i o n  

Manager ,  
Polymer R e s e a r c h  

S e n i o r  R e s e a r c h  E n g i n e e r  

R e s e a r c h  Polymer P h y s i c i s t  

Hours 

100 

1800 

200 

R e  s e a r c h  T e c h n i c i a n  200 

T o t a l  2300  

The r a t e  o f  e f f o r t  i s  t o  b e  1-1/4 man y e a r s  for a p e r i o d  o f  1 
y e a r .  No s u b c o n t r a c t i n g  i s  a n t i c i p a t e d .  

U 
a 12 

N O T I C E  
In fo rma t ion  s h a l l  no t  b e  d i s c l o s e d  o u t s i d e  t h e  Government  a r  b e  d u p l l c a t e d ,  u s e d  or d i s c l o s e d  i n  w h o l e  or I n  par t  f o r  a n y  PUrPo.* 

O t h e r  t h a n  to  e v a l u a t e  t h e  p roposo l ,  p rov lded  t h a t  if a c o n t r a c t  15 a w a r d e d  t o  t h l a  o f f e ro r  a s  a r e su l t  of or in  c o n n e c t i o n  wi th  t h e  submi.sion 
Of such  d a t a ,  t h e  Government  s h a l l  h a v e  t h e  right t o  d u p l i c a t e ,  u s e  or d i s c l o s e  t h i s  d a t a  t o  t h e  e x t e n t  provided i n  t h e  c o n t r a c t .  This r*.(rlC- 
' Ion  does n o t  l imi t  t h e  G0vernment.s r lqht  t o  u s e  i n f o r m a t i o n  c o n t a i n e d  I n  s u c h  d a t a  i f  i t  IS ob ta ined  I r o m  ano the r  s o u r c e .  
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V. REPORTS 

Monthly P r o g r e s s  R e p o r t s  w i l l  be  i s s u e d  b y  t h e  1 5 t h  o f  e a c h  c a l e n -  
d a r  month,  c o v e r i n g  t h e  work c o m p l e t e d  d u r i n g  t h e  p r e c e d i n g  month .  
A f i n a l  r e p o r t  w i l l  b e  p r e p a r e d  and  issued upon c o m p l e t i o n  o f  t h e  
p rogram.  

13 
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N O T l C E  
This  rn fo rma t ion  s h a l l  no t  be d i s c l o s e d  o u t s i d e  t h e  Governmen t  of be d u p l i c a t e d ,  u sed  or d i s c l o s e d  In who le  Or In Part  any  p u r p o s *  

* v a l u a t e  the  p roposa l ,  p rov ided  t h a t  i f  a contract 1 6  awarded  to t h i s  offeror a s  a r e s u l t  of or i n  c o n n e c t i o n  with t h e  aubrni'a'an O t h e r  

O' m u c h  d a t a ,  t he  Government s h a l l  h a v e  t h e  r igh t  t o  d u p l i c a t e ,  u s e  or d i s c l o s e  this  d a t a  to t h e  e x t a n t  provlded in t h e  c o n t r a c t .  
' Ion  do*s n o t  l lmlt  t h e  Government ' s  r ight  to  u s e  in fo rma t ion  con ta ined  in s u c h  d a t a  i f  i t  is ob ta ined  from ano the r  sou rce .  

Thr '  
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