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During d iamet ra l  compression t e s t i n g ,  d i f f e r e n t  t a b l e t s  deform by d i f f e r e n t  
before  f a i l u r e  (Rees & Rue, 1977). S m a l l  deformation u s u a l l y  i n d i c a t e s  

b r i t t l e  behaviour whereas l a r g e  deformation i n d i c a t e s  v i s c o u s  f low,  part of t h e  
t o t a l  deformation being non-recoverable. 
non-recoverable deformation ( N R D )  w a s  determined f o r  t a b l e t s  of  b u r  d i r e c t -  
compression m a t e r i a l s  loaded t o  75% of t h e i r  breaking load .  
m ~ ,  expressed a s  p e r c e n t  t o t a l  deformation,  a g a i n s t  t h e  l o g  of t h e  r a t e  of 
p l a t t e n  movement gave l i n e a r  r e l a t i o n s  (F ig .1) .  

The b r i t t l e  m a t e r i a l s ,  anhydrous l a c t o s e  and Emcompress, show l i t t l e  change i n  % 
with  r a t e  of p l a t t e n  movement whereas t h e  v i s c o - e l a s t i c  materials, E l c m a  and 

Sta-Rx show a d e c r e a s e  i n  % NRD a s  t h e  ra te  i n c r e a s e s  i n d i c a t i n g  t h a t  h igher  
s w a i n  r a t e s  produce a g r e a t e r  propor t ion  of recoverable  e las t ic  deformation. For 
l a c t o s e  and Elcema t a b l e t s  a t  a g i v e n  ra te  of t e s t i n g ,  i n c r e a s i n g  t h e  t e n s i l e  

decreases  t h e  % NRD. This  is  due t o  t h e  l a r g e r  area of i n t e r p a r t i c u l a t e  
bonding c r e a t e d  a t  h igher  compaction f o r c e s  because f o r  a g i v e n  d i a m e t r a l  load ,  
t h e  l a r g e r  t h e  t o t a l  area of bonding, t h e  lower t h e  r e s u l t a n t  stress; t h i s  
decreases  t h e  amount of p l a s t i c  deformation and reduces  t h e  % NRD. The l a r g e r  
negat ive g r a d i e n t  f o r  Sta-Rx i n  Fig.1, i n d i c a t e s  t h a t  p l a s t i c  deformation i s  more 
time-dependent than  f o r  E l c e m a .  T h i s  i s  confirmed by t h e  e f f e c t  of i n c r e a s i n g  
compaction dwel l  t i m e  which w e  f i n d  has  l i t t l e  e f f e c t  on t h e  amount of consol ida-  
t i o n  of Emcompress o r  l a c t o s e ,  some e f f e c t  w i t h  Elcema, b u t  markedly i n c r e a s e s  
consol ida t ion  of Sta-Rx. I n c r e a s i n g  t h e  dwell time a l s o  increased  t h e  s t r e n g t h  
of m i c r o c r y s t a l l i n e  c e l l u l o s e  t a b l e t s  by 37% and Sta-Rx t a b l e t s  by 135% (David & 
Augsburger, 1977) . 
Considerable  deformation of Sta-Rx t a b l e t s  occurs  dur ing  d i a m e t r a l  loading 
i n d i c a t i n g  ex tens ive  p l a s t i c  flow. However t h e  t a b l e t s  p o s s e s s  a n  unexpected low 
t e n s i l e  s w e n g t h .  We now a t t r i b u t e  t h i s  to  t h e  i n a b i l i t y  of  Sta-Rx p a r t i c l e s  t o  
undergo ex tens ive  p l a s t i c  deformat ion  a t  high s t r a i n  rates dur ing  compaction. 
This  minimises t h e  s t r e n g t h  of i n t e r p a r t i c u l a t e  bonds. Furthermore,  a high pro- 
p o r t i o n  of deformation i s  e las t ic .  This  w i l l  r e c o v e r  r a p i d l y  on decompression, 
r u p t u r i n g  bonds and d e c r e a s i n g  t h e  t a b l e t  s t r e n g t h .  

We propose that such measurements may provide u s e f u l  information regard ing  t h e  
compaction behaviour of materials and could f a c i l i t a t e  p r e d i c t i o n  of t h e  e f f e c t  
of v a r i a b l e s  such as  r a t e  of compaction. 
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