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I n i t i a l  funding f o r  NASA Research Grant NsG 611 provided f o r  the period 

1 A p r i l  1964 t o  31 March 1966. A request w a s  made i n  January 1966 t o  have 

the  grant  termination da te  extended from 31 March 1966 t o  31 December 1966 

without addi t iona l  funding. This request was granted. 

Research G r a n t  NsG 611 has been instrumental i n  s ign i f i can t ly  fur ther ing 

k g !  tj  9 t h e m 1  uonductivity s tud ies  i n  polymers. I n  addition, through rad ia t ion  ' s tud ie s  o f  polytetraf  luoroethylene (PTFE), it has been largely responsible 

for leading t o  the  discovery of two s ign i f i can t  rad ia t ion  e f f e c t s  i n  PTFE: 
k Y  

1. Whereas no differences i n  the e f f e c t s  of gamma i r r a d i a t i o n  

as compared t o  reactor rad ia t ion  (neutron and gapoma) have 

previously been detected i n  polymers, a s ign i f i can t  

difference has been detected i n  rad ia t ion  s tudies  of 

2. Contrary t o  previous observations f o r  o ther  polymers, 

the percentage c r y s t a l l i n i t y  of PTFE as measured by in-  

f rared increases, rather than decreases, with gamma 

rad ia t ion  doses i n  the approximate dose range 9-900 

megarads. ( 3) 
'k 

S O B  W M O l  1 1 1 1 1 3 V l  
The thermal conductivity of various polymer systems has been studied 

and-analyzed under the current  grant. 

a l t e r ed  by nuclear rad ia t ion  t o  study rad ia t ion  e f f e c t s  as w e l l .  

noteworthy that rad ia t ion  has been found t o  be a very e f f ec t ive  too l  f o r  

Several of these systems have been 

It is 
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a l t e r i n g  the in t e rna l  s t ruc ture  and thus helping to  ascer ta in  the e f f ec t s  

of changes i n  percent c rys ta l l in i ty ,  addi t ion of molecular crosslinks, etc. 

i n  changing the thermal conductivity of polymers. 

Up t o  the present time, three research papers have been prepared and 

accepted f o r  p u b l i ~ a t i o n ( ” ~ ’ ~ )  based upon research which was wholly o r  i n  

pa r t  supported by Research Grant NsG 611. 

and nearing completion(4). 

A fourth paper is i n  preparation 

Further thermal conductivity s tudies  are current ly  

underway, but these w i l l  not be completed before t h i s  report  is issued. 

Following analysis  of r e su l t s  from current investigations it is  probable 

t h a t  other  research papers w i l l  be prepared f o r  publication. 

Although it w a s  o r ig ina l ly  anticipated t h a t  a study of the  thermal 

conductivity of l i nea r  and branched polyethylene (PE) would be conducted as 

par t  of the grant, t h i s  work was essent ia l ly  completed before the grant was 

(5) received. A paper has been published on the  r e su l t s  of t h i s  invest igat ion . 
Five graduate students carrying out t hes i s  research under the super- 

v i s ion  of D. E. Kline have received support from Research Grant N s G  611 i n  

the form of a stipend and/or supplies and materials . * 
Four of these have 

received t h e i r  graduate degrees and the f i f t h  student is current ly  completing 

his t hes i s  requirements. It is estimated tha t  he w i l l  receive h i s  Ph.D. in 

June 1967. 

I n  ear ly  1966, D. E. Kline was asked t o  prepare a chapter en t i t l ed ,  

”Thermal Conductivity of Polymers” f o r  a book i n  the series Polymer Thermal 

Analysis(6). Professor D. Hansen of the Rensselaer Polytechnic I n s t i t u t e  

has agreed t o  be  co-author. The chapter is scheduled t o  be completed by 

1 July 1967. Until  the  termination date, the Research Grant N s G  611 con- 

t r ibuted ma te r i a l ly  t o  the preparation of t h i s  chapter. 

* Some of the students arranged for  t h e i r  own stipend support. 
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