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The a r t i c le  de sc r ibe s  the r e su l t s  of an exper imen ta l  invest igat ion of the t he rma l  p r o p e r t i e s  
of type A emuls ion  po lys ty rene  fil led with g lass  f i be r s .  

Type  A emuls ion  po lys ty rene  fi l led with g lass  f i be r s  is a typical  the rmoplas t i c  ma te r i a l .  The m a t e -  
r i a l  is c h a r a c t e r i z e d  by high mechanica l  s t r eng th ,  durabi l i ty ,  t he rma l  s tabi l i ty ,  and re l iabi l i ty ,  which a re  
the bas i s  for  many applicat ions of the m a t e r i a l  in radio  engineer ing and other  b ranches  of industry.  

The  t h e r m a l  conductivity ~,  the t h e r m a l  difhlsivity a, the specif ic  heat c, and the t he rma l  s tabi l i ty  
a re  the main t h e rm a l  p a r a m e t e r s  of t he rmop las t i c  m a t e r i a l s .  

L. L.  V a s i l ' e v ' s  technique,  which makes  it poss ib le  to de te rmine ,  on a single sample  and in a single 
exper iment ,  the t h e r m a l  conductivity,  the t h e rma l  diffusivity,  and the specif ic  heat in the t e m p e r a t u r e  range 
273-373~ in t e m p e r a t u r e  s teps  of 3-5 ~ [1], was used in our studies of the t h e r m a l  p r o p e r t i e s  ~, a, and c. 

M e a s u r e m e n t s  we re  made on cyl indr ica l  s amples  with the dimensions 1 = 120 m m  and d = 40 ram.  
The  samples  were  obtained by p r e s s - f o r m i n g  with a hydraul ic  P-483 p r e s s  under  a p r e s s u r e  of 1.76 �9 107 
N / m  2. The conditions of p r e s s - f o r m i n g  were  as follows: the mold was heated to 448-453~ a p r e s s u r e  of 
3.6.102 was used for  molding, and the mold was t he r ea f t e r  cooled to 318~ 

Type  A emuls ion  po lys ty rene  was mixed with g lass  f ibers  in a l abo ra to ry - t ype  ball  mi l l .  The r e -  
quired homogenei ty  of the mix tu re  was obtained a f te r  6 .0 .  103-7.2 �9 103 sec .  

Type  A emuls ion po lys tyrene  is obtained by emuls ion  po lymer iza t ion  of s ty rene .  P o t a s s i u m  p e r s u l -  
fate  was used as in i t ia tor .  The p r o p e r t i e s  of type A emuls ion  polys tyrene  at 293~ a re  as follows: k = 0.093- 
0.14 W / m  .deg; c = 1.34.103 J / k g  .deg;  t he r ma l  s tabi l i ty ,  according to Martens  [2], 353~ and p = 1.05-1.08 
g / c m  3. 

The g lass  f iber  cons i s t s  of fluffy, 8-10 m m  long g lass  f i laments  which were  obtained f r o m  No.2 g lass  
cloth by cutting 10 • 10 m m  squa re s  and grinding the squa re s  in a l abo ra to ry - t ype  ball  mil l .  The g lass  
f ibe r  has the following p r o p e r t i e s  at T = 2 9 3 ~ :  ~. = 1.09 W / r e .  deg, c -- 0.67 �9 103 J / k g  �9 deg, a = 4.44 �9 10 -? 
m2/sec;  and p = 2.5 g / c m  3 [3]. 

The t h e r m a l  s tabi l i ty  of po lys tyrene  with f i l l e r  was de te rmined  with the technique cor responding  to 
GOST 9551-60. 

The exper imenta l ly  obtained t e m p e r a t u r e  dependencies of X, a, and c of type A emuls ion  po lys ty rene  
with f i l l e r  a r e  shown in Fig .  l a ,  b.  The dependencies  ~(r) and a ( r )  a re  l inea r ly  decreas ing  for  both c o m -  
posi t ions  of t he rmop las t i c  compounds,  whe reas  the function c (I?) monotonical ly  i n c r e a s e s .  When a t h e r m o -  
p las t  consis t ing of po lys ty rene  with 10% glass  f ibe r s  r eaches  the t e m p e r a t u r e  T ~ 334~ ~ and c inc rease  
sha rp ly  but drop off at h igher  t e m p e r a t u r e s .  A s i m i l a r  behavior  is observed  at the t e m p e r a t u r e  T ~-- 337~ 
in the case  of a po lys ty rene  the rmop las t  with 20% g lass  f i be r s .  

We a re  of the opinion that the m a x i m a  and min ima  on the curves  indicate phase  t rans i t ions  in the 
po lymer  of the po l y s t y r ene - f i l l e r  composi t ion.  Softening of the po lymer  is the r e a son  for  the t rans i t ions .  
Softening changes the p o l y m e r  s t r u c t u r e  f r o m  a re la t ive ly  o rde r ed  configurat ion (in the solid state) to a 
d i so rde red  (amorphous) s t ruc tu re  of the softened m a t e r i a l .  This ,  in turn,  leads to a sharp  change in the 
t h e r m a l  p a r a m e t e r s  ~ ,  c, and a .  
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Fig. 1. Temperature dependencies h(T), a (T), and c (27) of a thermo- 
plast consisting of Mark A polystyrene with a) 10% glass fibers 
and b) 20% glass fibers (T expressed in ~ 1) heat conductivity; 
2) thermal diffusivity; 3) specific heat. 

Similar changes in the thermal properties were observed by other researchers  [4-6]. 

The absence of a sharp minimum on the a (r) curve (Fig. lb) seems to be a consequence of the in- 
creasing percentage concentration of the fi l ler in the polymer and from the slightly irregular distribution 
of the filler in the mixture. The e r ro r s  which were made in the experiment and in the calculation of the 
thermal characteris t ics  were less than 5-7%. 

The thermal stability of the mixture depends upon the amount of fil ler introduced. When 10% glass 
fibers are added to polystyrene, the thermal stability according to Martens is 374.4~ whereas a stability 
of 381.3~ is reached at 20% glass fibers,  and a stability of 387.3~ at 40%. 

The thermal stability of a polymer is generally defined as the temperature at which a sample becomes 
deformed by continuous load application, the deformation reaching a certain value. The deformation of the 
mixture is the sum of the deformations of polystyrene and glass f iber.  The overall deformation decreases 
with increasing concentration of the filler in the mixture, because the rigid filler takes up a large fraction 
of the load. This means that the thermal stability of the mixture increases with increasing percentage con- 
centration of the glass f ibers .  
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