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MODEL STUDY OF STRESSES I N  GROOVED T A B L E T S  UNDER D I A M E T R A L  
COMPRESSION 
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The t e n s i l e  f r a c t u r e  stress o f  plane-faced c y l i n d r i c a l  t a b l e t s  can be derived 
from t h e  r e s u l t s  of d i a m e t r a l  compression tests u s i n g  t h e  s t a n d a r d  stress 
s o l u t i o n  (Den Hartog, 1952), Commercial pharmaceut ical  t a b l e t s ,  however, are 
seldom of t h e  simple plane-faced c y l i n d r i c a l  form; t h e  effects  of  departures  
f r o m  t h i s  form on t h e  stress d i s t r i b u t i o n  and f r a c t u r e  c h a r a c t e r i s t i c s  a r e  
l a r g e l y  unknown and f r a c t u r e  stress va lues  cannot t h e r e f o r e  be r e a d i l y  derived 
from t h e  r e s u l t s  of  d i a m e t r a l  compression t es t s ,  A ' b r e a k - l i n e ' ,  i n  t h e  form 
of a d iamet ra l  groove, is a common f e a t u r e  of pharmaceut ical  t a b l e t s ;  t h e  effects 
of such a groove on t h e  stresses i n  a s e r i e s  of c y l i n d r i c a l  ' t a b l e t s '  Subjected 
to d iamet ra l  compression have been s t u d i e d  us ing  t h e  three-dimensional  ' f rozen 
stress' p h o t o e l a s t i c  technique ( D u r e l l i  & Riley ,  1965) .  The model m a t e r i a l  
A r a l d i t e  CT200; t h e  manufactur ing,  loading ,  s l i c i n g  and a n a l y s i s  of t h e  models 
(diameter  5.08 cm, t h i c k n e s s  0.635 cm) were a s  descr ibed  by Stan ley  (1968). E~~~ 
model contained a d i a m e t r a l  groove on one f a c e ,  with a t i p  r a d i u s  of  0 .038 cm 
and a 90° included angle ,  
o r i e n t a t e d  with t h e  groove e i t h e r  co inc ident  with t h e  loaded d iameter  (groove 
v e r t i c a l )  o r  perpendicular  t o  i t  (groove h o r i z o n t a l ) ;  a plane-faced model was 
a l s o  t e s t e d ,  To f a c i l i t a t e  comparison, r e s u l t s  were expressed i n  t h e  form of 
dimensionless  'stress f a c t o r s '  i . e ,  stress f 2P/ndt (P,  load  : d ,  diameter  : t ,  
t h i c k n e s s ) ;  s u r f a c e  va lues  a t  t h e  c e n t r e  of  each model ( i o e o  a t  t h e  groove t i p  
and t h e  c e n t r a l  po in t  on t h e  p l a n e  f a c e ) ,  i n  a d i r e c t i o n  perpendicular  t o  t h e  
a p p l i e d  load ,  a r e  t a b u l a t e d  below, 

The cons iderable  e f f e c t  of t h e  groove on t h e  stress at  t h e  c e n t r e  of  t h e  t a b l e t  
i s  e v i d e n t ;  t h e  occurrence o f  compressive stresses ( i n d i c a t e d  by t h e  minus sign) 
along t h e  t i p  of t h e  deeper  h o r i z o n t a l  grooves and t h e  a s s o c i a t e d  i n c r e a s e  i n  
t h e  t e n s i l e  stress on t h e  p lane  f a c e ,  are o f  p a r t i c u l a r  i n t e r e s t  i n  t h e  
i n t e r p r e t a t i o n  of f r a c t u r e  t e s t  r e s u l t s  f o r  grooved t a b l e t s .  

Table .  Maximum stress f a c t o r s ,  perpendicular  t o  t h e  a p p l i e d  l o a d ,  a t  c e n t r e  
of  grooved t a b l e t  models subjec ted  t o  d i a m e t r a l  compression.  

The groove depth  was var ied .  The models were 

Groove Maximum stress f a c t o r  
depth Groove v e r t i c a l  Groove h o r i z o n t a l  

cm A t  groove t i p  On p lane  f a c e  A t  groove t i p  On p lane  f a c e  

No groove 1.00 1 .00  1 . 0 0  1,oo 
0.051 1.24 0.99 0.63 1 . 0 5  
0.102 2 .51  0.89 0 .09  1 . 1 7  
0.153 3,51 0.77 -0.31 1.39 
0,203 4-26 0.60 -0.93 1 . 9 3  
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