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DIE WALL REACTION AND FRICTION DURING COMPACTION OF SOME DIRECT 
* COMPRESSION BASE 
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Avice l  i s  a d i r e c t  c o n p r e s s i o n  base  which reduces e j e c t i o n  f o r c e  i n  t a b l e t s  con- 
t a i n i n g  i t  (S ixsmi th  1 9 7 5 ) .  T r a v e r s  (1978) has  s u g g e s t e d  t h a t  t h i s  i s  due to 
r a d i a l  s tress r e l i e f  by e l a s t i c  r ecove ry  and n o t  t o  a r e d u c t i o n  i n  d i e  w a l l  
f r i c t i o n .  

To i n v e s t i g a t e  t h i s  p o i n t ,  Av ice l  and o t h e r  d i r e c t  compression b a s e s  were com- 
p r e s s e d  h y d r a u l i c a l l y  i n  a 2.54 cm d .  d i e  set  v i t h  chronied w a l l s  and punch f a c e s .  
The d i e  w a l l  r e a c t i o n  FR was o b t a i n e d  a t  v a r i o u s  a x i a l  f o r c e s  FA by means o f  a 
K i s t l e r  lodd washer  e x t e n d i n g  round t h e  d i e  base .  Th i s  r e a c t i o n  was p l o t t e d  as 
i t  developed v .  punch d i s p l a c e w n t  u s i n g  a t r a n s d u c e r  and XY p l o t t e r .  The f o r c e  
t r a n s m i t t e d  t o  the bo t tom punch i s  t h e n  FA-FR = Fs. Values  of  t h e  a p p a r e n t  
f r i c t i o n  c o e f f i c i e n t  p', between t h e  compact and d i e  w a l l  w e r e  c a l c u l a t e d  from 

log, F A / F ~  = 4paL:D 

where L i s  t h e  conpac t  l e n g t h  and D i s  t h e  d i a m t e r .  However pa has  been 
r e p o r t e d  t o  depend on mavy f a c t o r s ,  n o t a b l y  t h e  r a t i o  o f  r a d i a l  t o  a x i a l  s t ress  rl 
( T r a i n ,  Ca r r ing ton  and h'ersey 1 9 6 2 ) .  Some r e s u l t s  f o r  l u b r i c a t e d  and un- 
l u b r i c a t e d  compacts a r e  g i v e n  below.  

pa* E j e c t i o n  Force  (kN) 
pT ---- FA(kN) pa 

L u b r i c .  U n l u b r i c .  L u b r i c a t e d  
Av ice l  30 0.18 0.19 0.021 1 .2  < 0.1 
Paracetamol  DC 40 0.20 0 .20  0.026 3.9 0.22 
Emdex 30 0.18 0.22 0.10 2.9 0.6 
Sta-Rx 1500 30 0.23 0 .21  0.025 1.7 < 0.1 
Emcomp ress 25 0 .33  C.24 0.032 3 . 7  < 0.1 

W t .  o f  compacts 8 g  i n  each  c a s e  - A 1 1  v a l u e s  mean of  f i v e  d e t e r m j n a t i o n s  e x c e p t  
* ( t h r e e  d e t e r m i n a t i o n s )  - L u b r i c a t e d  compacts c o n t a i n  1% w/w mag. s t e a r a t e .  

The c o e f f i c i e n t  of ' n o  l o a d '  s t a t i c  f r i c t i o n  p~ was o b t a i n e d  by measuring t h e  
f o r c e  r e q u i r e d  t o  move t h e  f r e e  compacts over  a chroncd s u r f a c e  u s i n g  a t e n s i o n  
gauge. 

We conc lude  from t h e s e  r e s u l t s  t h a t  

1. Avicel  i s  n o t  ' s e l f - l u b r i c a t i n g '  d e s p i t e  i t s  low e j e c t i o n  f o r c e .  

2 .  Mag. S t e a r a t e  r educes  pa by about  902 e x c e p t  f o r  Emdex where t h e  e f f e c t  is 
less .  Th i s  i s  p robab ly  a t t r i b u t a b l e  t o  t h e  low s h e a r  s t r e n g t h  of  t h i s  base  
(Travers 1978) .  

3 .  F o r  a l l  b a s e s  e x c e p t  Encompress pa = p~ s u g g e s t i n g  t h a t  any i n c r e a s e  i n  p~ due 
t o  l o a d i n g  i s  c c q e n s a t e d  by t h e  f r a c t i o n a l  v a l u e  of  TI. 

g r e a t e r  t han  t h e  c o e f f i c i e n t  o f  'no l o a d '  f r i c t i o n  and t h e  u n l u b r i c a t e d  
conpac t s  a r e  d i f f i c u l t  t o  e j e c t .  
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