
Fig. 7---SEM mic rog raph  of t i tanium chip at  h igher  magni f ica-  
tion. The morphology here  is s i m i l a r  to tha t  observed  in cop- 
per,  a luminum and s tee l  chips al though the spacing v a r i e s  
with ma te r i a l  and or ientat ion.  M a r k e r  = 1/~m. 

d e p t h  of cu t .  B o t h  c h i p s  w e r e  m a d e  w i t h  a 75 deg  d i a -  
m o n d  k n i f e  in  a P o r t e r  B l u m  M T - I  m i c r o t o m e .  T h e  
t h i n n e r  ch ip  ( ~ 1 0 0 0 A  t h i c k )  h a s  a p e r i o d i c  l a m e l l a  
spac'omg of 1400 to  1800A c o m p a r e d  t o  t h a t  of 3000 to  
4000A f o r  t h e  t h i c k e r  c h i p  ( ~ 5 0 0 0 A  t h i c k )  s h o w i n g  t h e  
i n c r e a s e  in  l a m e l I a  t h i c k n e s s  w i t h  d e p t h  of cu t ,  T h e  
m a r k e d  s i m i l a r i t y  b e t w e e n  t h e  i n t e r n a l  s t r u c t u r e  a s  
o b s e r v e d  in  t r a n s m i s s i o n  a n d  t h e  e x t e r n a l  m o r p h o l o g y  
d e m o n s t r a t e s  t h e  p o w e r  of t h i s  t e c h n i q u e  f o r  s t u d y i n g  
t h e  m i c r o s c o p i c  a d i a b a t i c  s h e a r  m e c h a n i s m .  

T h e s e  m i c r o g r a p h s  c l e a r l y  d e m o n s t r a t e  t h a t  i t  w i l l  
b e  of  g r e a t  a d v a n t a g e  to  e x a m i n e  c h i p s  w h i c h  a r e  t h i n  
e n o u g h  f o r  h i g h  v o l t a g e  t r a n s m i s s i o n  e l e c t r o n  m i c r o -  

s e o p y  e x a m i n a t i o n  a n d  s t i l l  t h i c k  e n o u g h  to  h a v e  e x -  
t e r n a l  m o r p h o l o g y  w h i c h  c a n  b e  r e s o l v e d  m t h e  SEM.  
W h e n  s u c h  c h i p s  a r e  p r o d u c e d  u n d e r  c a r e f u l l y  c o n -  
t r o l l e d  l a b o r a t o r y  s i t u a t i o n s  w h e r e i n  t h e  a p p l i e d  l o a d s ,  
c u t t i n g  s p e e d s ,  a n d  d e p t h s  c a n  b e  a c c u r a t e l y  m e a s -  
u r e d ,  w h i l e  t h e  t e m p e r a t u r e  of t h e  m a t e r i a l  i s  c o n -  
t r o l l e d ,  m u c h  a d d i t i o n a l  i n f o r m a t i o n  a b o u t  t h i s  f o r m  of 
p l a s t i c  i n s t a b i l i t y  w i l l  b e  a v a i l a b l e .  I t  w i l l  b e  p o s s i b l e  
to  s t u d y  t h e  e f f e c t s  of c r y s t a l  o r i e n t a t i o n ,  s t a c k i n g  
f a u l t  e n e r g y ,  g r a i n  s i z e ,  a n d  s e c o n d  p h a s e  p a r t i c l e s  on  
t h e  d e f e c t  s t r u c t u r e  a n d  m o r p h o l o g y  s i m u l t a n e o u s l y  a s  
w e l l  a s  to  e x a m i n e  t h e  e f f e c t  in  t h e  v a r i a t i o n  of m a n y  
c u t t i n g  p a r a m e t e r s .  

T h e  e v i d e n c e  t h a t  t h e  s a m e  f a i l u r e  m e c h a n i s m  i s  
o p e r a t i n g  in b e e  a n d  ep h  m a t e r i a l s  in  a f a s h i o n  s i m i l a r  
to  w h a t  w a s  o b s e r v e d  in  f e e  m e t a l s  i s  c e r t a i n l y  a 
s t r o n g  a r g u m e n t  t h a t  t h e r e  i s  a u n i v e r s a l  f o r m  of p l a s -  
t i c  i n s t a b i l i t y  o c c u r r i n g  in  ch ip  f o r m a t i o n  p r o c e s s e s .  
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