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A s e r i e s  of three fundings t o t a l i n g  $2'48,410.00 have been s p e n t  a t  
Monsanto Research Corporation, Dayton Labxa to ry  as Subcontract 212, Pro jec t  
Agreement N o .  1. Inf'ormation gained by t h i s  expenditure includes:  aspec ts  
of d i e  design, p lymer  rheology and in j ec t ion  molding conditions, e tc . ,  
applicable t o  LRL's problems i n  l a rge  sca le  precis ion in j ec t ion  molding. 
The majority of the  MRC work has been centered a b m t  the  (W, owned) 
HE'M IX-20 o z .  imlding machine. 
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I n  view of severa l  f ac to r s ,  we now bel ieve that the work a t  MRC f o r  
F.Y. 1966 should be continued under a considerably changed scope. These 
f a c t o r s  include increased c a p a b i l i t y  and experience i n  molding prec is ion  
parts a t  LRL and a t  Bendix, Kansas C i ty  Division. The following scope of 
work i s  suggested as the b a s i s  f o r  a new agreement between LRL and MRC, 
f o r  evaluation of i n j e c t i o n  molding resins ,  t o  begin as soon as poss ib le  
after the expi ra t ion  o f  the present  agreement, 

1 1. Defini t ion of Requirement 
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A. Scope: 
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A s  approved and d i rec ted  by the Univers i ty ' s  Technical 
Coordinator, the  Subcontractor sha l l ,  on a b e s t  e f f o r t s  
basis ,  devote approximately one and one-half man-years of 
technica l  e f f o r t  towards the evaluation D f  mater ia l s  f o r  
i n j e c t i o n  mslding. I n  t h i s  e f f o r t ,  Subcontractor shall 
assemble and develop the  information necessary f o r  t he  
evaluat ion of the s u i t a b i l i t y  of new pslymers 3r grades of 
wlymers f o r  the Universi ty 's  applicatiDns i n  prec is i3n  
in j ec t ion  mDlding. Where Possible ex i s t ing  informati3n will 
be used. When necessary for adequate eva lua t im ,  Subcontractor 
s h a l l  conduct molding s t l x A a - -  

various g~ lymers .  
propert ie8 s h a l l  be conducted only as di 
Technical Coordinator. 
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and s h a l l  determine physl 
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MDlding s tudies  and deterlnir 
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2. Technical Scope 3f Work: 
" 9  a. Polymer Select ion:  

I -  . .  

t 

I' , .  . . A s  s p e c i f i c a l l y  d i rec ted  by the Universi ty 's  Technical 
Cowdinator, t he  Subcontractor shall compile informatic 

11 obtain samples of  various new plymers w i t  
' q r i a t e  combinations of  the  following proper t ies  ar 
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i. high heat  d i s to r t ion .  
ii. o p t i c a l  c l a r i t y .  
iii. l o w  densi ty .  
iv. low creep. 
V. chemical- s t a b i l i t y .  
v i .  
v i i .  reasonable a v a i l a b i l i t y .  

unifDrm and l o w  thermal coe f f i c i en t  of expansion. 

b. P3lymer Flow Studies:  

'. '. 

When requested, s u f f i c i e n t  flow properties,  such as 
i n t r i n s i c  v i scos i ty ,  shall be determined on v a r i m s  
p lymers  t o  determine moldability. 

c. MDlding Studies:  

When requested, malding s tudies  s h a l l  be made t o  determine 
the mDlding c h a r a c t e r i s t i c s  of each p lymer .  These 
s tud ie s  s h m l d  def ine  the  operating var iab les  t a  minimize 
mold shr inkage and d i s t o r t i o n  of t he  molded parts u p m  
machining and thermal cycling. When requested by the  
Universi ty 's  Technical Cmrdinator,  the  Subcontractor 
s h a l l  furn ish  s u i t a b l e  physical  t es t  specimens t3 the  
University.  
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d. Supplemental Development: 

Should a given plymer prove t o  be of p a r t i c u l a r  i n t e r e s t  
tc ,  t h e  University, t he  Univers i ty ' s  Technical Cmrdina tor  
my reques t  supplemental s tud ies  t o  charac te r ize  the  
polymer more completely. 
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1. Start  of work: 
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. .  
. .. , ,  ','. ~ *:" I .  . .  $35,000.00 i s  ant ic ipated.  

Research and Development work under t h i s  cont rac t  s h a l l  
begin October 1, 1965, and shall continue f o r  a period 
of  approximately 12 months. 

2. L x a t i o n  of work: 

Mgnsanto Research C o r p r a t i o n ,  Dayton, Ohio. 

3. Delivery k c a t i o n :  

a) 
b)  

samples - r e f e r  t o  IV-E. 
r e p r t s  - r e f e r  t o  IV-D and V-E. 
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P u r p s e  

A. The purpase of t h i s  subcontract s h a l l  be the review and evaluat ion 
of molding r e s i n s  i n  terms of the  needs and appl ica t ions  of the  
Urliversity f o r  mater ia l s  f o r  precis ion in j ec t ion  mld ing .  This 
work i s  s p e c i f i c a l l y  r e l a t e d  t o  the  development of i n j e c t i o n  
molded lenses  f o r  multipoint l i g h t i n g  systems. 

. 

B. Account t o  be charged: 

5122-13 

' 111. Recommended Sources: 

. ,  Mmsanto Research C o r p r a t i o n  i s  designated f o r  t h i s  con t r ac t  s n  the  
bas i s  of t h e i r  broad experience with molding r e s ins  and of t h e i r  
es tabl ished understanding of the needs of the University.  
source i s  acceptable.  

N o  o t h e r  

IV. Special  Factors  : ' I  

'1 " A. Securi ty .  No c l a s s i f i e d  mater ia l  or information will be involved 
with this cont rac t .  
LRL's work i n  i n j e c t i o n  molding will be conducted under our 
personal s e rv i ces  agreement with MRC and Q - c l e e k e s  will be 

Consulting by MRC on c l a s s i f i e d  a spec t s  of 
I ,  - 

hl . maintained f o r  that purpose- 11O.llu- 
,- r- 
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B. Monthly l e t t e r  r epr t s  and cc)st informatior1 mus 1 epzb 

the  15th day of the  w n t h  following: the work--&m&n--fi"n; rL-2 

3 
A de ta i l ed  sumnary report, s a t i s f a c t o r y  t 
Director,  wlll be aubmitted a t  the  t e r m i q  
( seven copies) , -  J 

-nt 
----.----I.,.**-> 

A"^, - * 
~ . - w u I - T y I  

- . 



w %-.I c 

- 9 m T ' .  
I ' .  . 

1 .  . ( I  -4- .I < 
6 -  

0 ." - 
I I ( .  
.' I ".. -. 

D. One copy Df a l l  correspndence and r epor t s  must be sen t  t3 "\. ~ 

-,.' 
Dr. Barney Rubin and m e  copy t o  Dr. Bruce L. Garner. 

E. Except as m t e d  above, a l l  r e p r t s  and mater ia ls  furnished 
the University under the provisions of t h i s  cont rac t  will be 
shipped t o  the  following address! 

Universi ty  sf Cal i forn ia  
Lawrence Radiation L a b x a  t o r y  

Livermore, Cal i forn ia  
P. 0 .  Box 808 

94551 
A m :  M r .  Lee E. Peck 

(3r other  person des igmted  as 
Technical Coordinator f x  the  
Universi ty  ) 

V. Basis f m  Determining Acceptabi l i ty:  

R e p r t s  w i l l  be accepted on the bas i s  of completeness and technica l  
competence. 
i f  not re jec ted  by the  Universi ty  within 1-5 days a f t e r  r ece ip t .  
reports  must be submitted for review p r i o r  t o  issuance. 
Materials requirements under t h i s  cont rac t  w i l l  be l imited.  
specimens, etc. ,  a s  requested by the  Univers i ty ' s  Technical Coordinator 
w i l l  be accepted i f  they meet appl icable  ASTM s p e c i f i c a t i m s  or such 

-other  requirements as may be spec i f ied  a t  the time t h e i r  p r e p a r a t i m  i s  
r e  que s ted . 

Mmthly l e t t e r  r e p r t s  will be assumed ts be acceptable 
Summary 

Such t e s t  

VI. Personnel Assignments : 

\ 

Dr. Bruce L. Garner i s  the Univers i ty ' s  Technical Director f 3 r  t h i s  cont rac t .  
Dr- Garner has designated L. E, Peck as the  Technical CDordimtor. 

VI1 . Gxernment Owned Equipment : 

A mDdel 75 New B r i t a i n  Ankerwerk i n j e c t i o n  molding machine will be furnished 
by the  University.  
bu t  will nDt be included i n  the new c m t r a c t .  

The 20 32. screw i n j e c t i o n  molding machine now l x a t e d  a t  MRC w i l l  be 
mved t o  LRL u p n  completion of  t he  present  agreement. 

Cost of t he  i n s t a l l a t i o n  w i l l  be funded by the  Universi ty  

BR/r 
D i s t r i b u t i m :  W. B. Harford 
R. Batzel  
C. Blue/ G. Brim 
J. McCarthy 
B. Garner/ L . Peck ' 
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