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In a study of the t he rm a l  conductivity and diffusivi ty of c e r a m i c  m a t e r i a l s ,  for  the purpose  
of a more  comple te  cha rac t e r i za t ion  of spec imens  (to include the number  and the develop-  
ment  of m i c roc r acks ) ,  it is proposed that the p a r a m e t e r s  of mechanica l  s t rength be added. 

It is well known that published tes t  values  on the the rma l  conductivi ty and diffusivity of c e r a m i c  m a -  
t e r i a l s  a re  spread  over  a wide range.  In the case  of magnes i te  r e f r a c t o r i e s ,  for  example ,  this spread  
(with the s ame  chemica l  composi t ion and the same porosi ty)  [s 70-100% and [n the case  of Dinasi te r e f r a c -  
to r ies  it is 50-70% [1], which obviously exceeds  the m e a s u r e m e n t  e r r o r .  The mos t  probable  cause  of these  
d i sc repanc ie s  s e e m s  to be the va r i ance  between m a c r o -  or  m i c r o s t r u c t u r e  spec imens  examined by the 
va r ious  authors  [2]. Unfortunately,  the spec imen  c h a r a c t e r i s t i c s  given in handbooks and in original  r e -  
s e a r c h  pape r s  a re  often incomplete,  making it difficult to analyze and to c o m p a r e  the r e su l t s  of different  
s tudies .  The p rob lem Concerning the d e t e r m i n a c y  and the compat ib i l i ty  of r e su l t s  obtained [n t he rma l  con-  
ductlvl ty and the rma l  diffusivi ty s tudies on c e r a m i c  m a t e r i a l  is v e r y  re levant  to r e s e a r c h  on the t h e r m o -  
phys ica l  p r o p e r t i e s  of ma t t e r .  

The bas ic  p a r a m e t e r s  usual ly  cha r ac t e r i z i ng  a spec imen are  its chemica l  composi t ion and its p o r -  
os i ty  (or density),  which, apparent ly ,  do not suffice. Fo r  instance,  [t is well  known [2-3] that both the 
t h e r m a l  conductivity and dfffusivity of porous  m a t e r i a l s  depend l a rge ly  on the number  and the size of mi -  
c r o c r a c k s  in work p ieces ,  i . e . ,  on pores  with a smal l  volume but a large developed sur face .  As of now, 
there  [s no re l iab le  and s imple  method known for  cha r ac t e r i z i ng  m [ c r o c r a c k s  di rect ly .  At the same time, 
the effect  of m i c r o c r a c k s  on the s t ruc tu re  and the p r o p e r t i e s  of c e r a m i c s  can be evaluated indirect ly  f r o m  
a m e a s u r e m e n t  of the i r  s t rength  c h a r a c t e r i s t i c s .  The fact  is that the beginning of rupture  in a ma te r i a l  
is de te rmined  by the development  level  of m i c r o e r a c k s  [4, 5]. The au thor ' s  exper imenta l  studies [6] on 
spec imens  with va r ious  ul t imate  c o m p r e s s i v e  s t rengths  (differing within 20-25%) have shown that, with 
o ther  f ac to r s  (chemical  composi t ion,  porosi ty)  equal, the t he rma l  conductivi ty and diffusivity are  d i rec t ly  
propor t iona l  to the mechanica l  s t rength of work pieces .  

These  findings lead to the conclusion that a more  comple te  cha rac te r i za t ion  of spec imens  (in a study 
of thei r  t he rma l  conductivi ty and diffusiv[ty) should include their  mechanica l  s t rength as, for  example,  the 
rup ture  load in c o m p r e s s i o n  or  bending. These  p a r a m e t e r s  can be de[ermined by s tandard methods with- 
out difficulty. The s t rength  c h a r a c t e r i s t i c s  of work  pieces  are ,  evidently,  also specif ied in the ease  of 
meta l s .  Here  the d is locat ions  in tes t  spec imens  a re  thus indi rect ly  cha rac t e r i zed .  
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