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S T R A I N  GAUGE S I G N A L  M O D I F I C A T I O N  U S I N G  THE DIOSNA-BOOTS 
GRANULATION END P O I N T  CONTROL SYSTEM AND I T S  RELEVANCE TO 
SCALE UP PROBLEMS 
D. A. Tainsh and M. P. Summers, Dept. of Pharmaceutics, The School o f  Pharmacy, 
U n i v e r s i t y  o f  London, London WClN 1AX. 

Kay and Record (1978) and Record (1979) have repo r ted  t h e  use o f  t h e  Diosna-Boots 
M ix ing  Probe f o r  t h e  end p o i n t  c o n t r o l  of g r a n u l a t i o n  processes i n  h i g h  speed 
m ixe r -g ranu la to rs .  However, l i t t l e  i s  known about the va r ious  components o f  t h e  
s t r a i n  gauge s i g n a l  and i t s  m o d i f i c a t i o n  by the  End P o i n t  C o n t r o l l e r  (EPC) .  
Th is  i n v e s t i g a t i o n  has moni tored t h e  s t r a i n  gauge s igna l  be fo re  i t  en te rs  t h e  EPC 
and has shown t h a t  t he re  a re  b a s i c a l l y  two components. The main component occurs 
a t  a frequency i d e n t i c a l  t o  the  frequency of b lade movement beneath t h e  probe and 
has been conf i rmed by c a l c u l a t i o n  and by s t roboscopic  measurement. 
component, t h e  n a t u r a l  resonant  frequency o f  t h e  probe, has been i d e n t i f i e d  f rom 
s i n g l e  impact t e s t s  t o  be repo r ted .  Ana lys i s  of t he  r e s u l t s  has shown t h a t  t h i s  
frequency i s  o f  t h e  o rde r  o f  78-80Hz and t h a t  the damping c o e f f i c i e n t  i s  independ- 
e n t  o f  t he  s i z e  o f  t h e  impact f o r c e .  T h i s  would imply  t h a t  any a l t e r a t i o n  o f  t h e  
damping c h a r a c t e r i s t i c s  o f  t he  probe d u r i n g  use a r e  due t o  changes i n  t h e  g ranu la r  
bed. 
g r a n u l a t o r  has h i g h l i g h t e d  some impor tan t  changes i n  t h e  probe s i g n a l  w i t h  increas- 
i n g  l oad  and d i f f e r e n t  types o f  p l a s t i c  and these w i l l  be presented and discussed. 

Once the s t r a i n  gauge s igna l  en te rs  the EPC i t  i s  a m p l i f i e d  and e l e c t r o n i c a l l y  
f i l t e r e d .  The e f f e c t  o f  t h e  f i l t e r  has been determined us ing  a Feedback Func t ion  
Generator FG 601 t o  produce a s i n u s o i d a l  s i g n a l  which cou ld  be f e d  t o  t h e  EPC r e -  
p l a c i n g  the  probe s i g n a l .  The emergent s igna l  from t h e  EPC was f e d  i n t o  an U.V. 
o s c i l l o g r a p h .  The frequency o f  a cons tan t  ampl i tude s i g n a l  was a l t e r e d  f rom 
1-120 Hz and the  s i z e  o f  t h e  s igna l  o u t p u t  measured on t h e  U.V. t r ace .  

Fig.1 shows the  r e l a t i o n s h i p  between t h e  percentage o f  o r i g i n a l  s i g n a l  passing 
the  iil t e r  and t h e  s i g n a l  frequency. 

The second 

The use o f  d i f f e r e n t  p l a s t i c  g r a n u l a r  m a t e r i a l s  i n  t h e  Diosna P50 m ixe r -  

TABLE 1 
Diosna Blade frequency % s i g n a l  
m ixe r  a t  h i g h  speed (Hz) passing f i l t e r  
P25 17.5 45.8 
P50 14.4 53.7 
P40OA 6.45 82.0 
PGOO 5.7 84.9 
1’1 000 4.5 89.4 

The resonant  f requency i s  a lmost  complete ly  c u t  o u t  be ing reduced t o  6% o f  t h e  
o r i g i n a l  value, b u t  t he  main component i . e .  t he  b lade f requency i s  o n l y  p a r t i a l l y  
reduced. 
e r e n t  s i ~ e s  o f  Diosna P m ixe r -g ranu la to r  have d i f f e r e n t  main i m p e l l e r  speeds. To 
c o n t r o l  t h e  end p o i n t  o f  a g r a n u l a t i o n  process a Pulse He igh t  c o n t r o l  s e t t i n g  
enables the EPC t o  i gno re  the  small  ampl i tude s igna l  so t h a t  o n l y  t h e  l a r g e  amp l i -  
tude s igna l  assoc ia ted  w i t h  the  g ranu la ted  m a t e r i a l  may be analysed. 

Table 1 i n d i c a t e s  the  d i f f e r e n c e s  which may occur  between d i f f e r e n t  models of D i -  
osna P m ixe r -g ranu la to rs ,  For example, a sca le up o p e r a t i o n  f rom t h e  P25 t o  the  
P600 w i l l  r e s u l t  i n  a 79% increase i n  the  s i z e  o f  t he  s i g n a l .  
s e t t i n g  i s  n o t  increased acco rd ing l y ,  t h e  probe system w i l l  i n d i c a t e  a premature 
end p o i n t .  

D.  Kay and P.  C.  Record (1978) Manuf. Chem. Aer. News Sept. p45 
P.  C .  Record (1979) i b i d  Nov. p65. 

Th is  has impor tan t  consequences f o r  sca le  up opera t i ons  because d i f f -  

I f  t h e  Pulse He igh t  
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