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A b s trac t : A b ra s iv e  w a te r je t  (A W J)  c u tt in g  is  a n  e m e rg in g  te c h n o lo g y  fo r  p re c is io n  c u tt in g  o f  d if f ic u l t- to -m a c h in in g  
m a te r ia ls   w i th  th e  d is t in c t  a d v a n ta g e s  o f  n o  th e rm a l e f fe c t ,  h ig h  m a c h in a b il i ty , h ig h  f le x ib i l i ty  a n d  sm a ll  c u t t in g  fo rc e s .  
T h is  p a p e r  in v e s t ig a te d  th e o re tic a l  a n d  e x p e r im e n ta l  c u tt in g  c h a ra c te r is t ic s  a s so c ia te d  w ith  a b ra s iv e  w a te r je t  c u tt in g  o f  
q u a r tz  G E 2 1 4 . I t  is  s h o w n  th a t  th e  p ro p e r  v a r ia t io n s  o f  s e v e ra l  c u tt in g  p a ra m e te rs  s u c h  a s  w a te r je t  c u tt in g  p re s s u re ,  
c u tt in g  sp e e d  a n d  c u t t in g  d e p th  im p ro v e  th e  ro u g h n e s s  o n  w o rk p ie c e  su r fa c e s  p ro d u c e d  b y  A W J  c u tt in g . F ro m  th e  
e x p e r im e n ta l  re s u l ts  b y  A W J  c u tt in g  o f  q u a r tz  G E 2 1 4 , th e  o p t im a l c u t t in g  c o n d i t io n s  to  im p ro v e  th e  su r fa c e  ro u g h n e s s  
a n d  p re c is io n  w e re  p ro p o s e d  a n d  d is c u s se d .
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Fig. 1 Characteristics of cut surfaces produced by AWJ 
cutting 

Fig. 2 A typical patterns on the inside walls by AWJ cutting
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Table 1 Chemical composition of quartz GE214

E le m e n t A l T i Z r N a K L i

w t. % 1 4 1 .1 0 .8 0 .7 0 .6 0 .6

E le m e n t C a F e B P M g O H -

w t. % 0 .4 0 .2 < 0 .2 < 0 .2 0 .1 1 0

Table 2 Physical and mechanical properties of quartz GE214

M ate ria l  p ro p e rtie s V a lu e s

D e n s ity  ( g  /  c m 3 ) 2 .2

H a rd n e s s  (  M o h s  ) 6 .0

Y o u n g 's  m o d u lu s  (G P a ) 7 2

P o is s o n 's  r a t io 0 .1 7
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Fig. 3 Shape and dimension of specimen
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Fig. 4 Schematic diagram of abrasive water jet cutting 
system
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1 . 0  m m ,  ( s t a n d - o f f  

d i s t a n c e ) 3  m m .  A W J  

T a b le  3 .  

2 0 7  M P a  ( 3 0 0 0 0  p s i ) ,  2 7 6  M P a  (4 0 0 0 0  p s i) ,  3 4 5  

M P a  (5 0 0 0 0 p s i) , 4 1 4  M P a  (6 0 0 0 0 p s i) 4

,  2 0 0 ,  3 0 0 ,  4 0 0 ,  6 0 0 ,  8 0 0 ,  

1 0 0 0  m m /m in 6 .  

Table 3 Experimental conditions for AWJ cutting

P a ra m e te r s U n it R a n g e

O p e ra t in g  p r e s s u re  �� �� ��� 2 0 7 4 1 4

O r if ic e  d ia m e te r  ��	� �� 0 .3 3

A b ra s iv e  n o z z le  d ia m e te r���� �� 1 .0

 A b r a s iv e  n o z z le  le n g th  � � �  �� 1 0 0

C u tt in g  s p e e d  �� �  ��
��� 2 0 0 1 0 0 0

C u tt in g  d e p th  �� � �� 2 8

A b ra s iv e  f lo w  r a te  ��� � �
� 2 .5 6

S ta n d  o f f  d is ta n c e  �� � �� 3

A b r a s iv e  m e s h  N o .( G a rn e t  # ) � 8 0

, 
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. 
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Fig. 5 Surface Roughness (Ra) on Variations of the         
Cutting Pressure and Cutting Speed
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Fig. 6 Surface Roughness (Rz) on Variations of the         
Cutting Pressure and Cutting Speed 

Fig. 7 Surface Roughness (Rmax) on Variations of the 
Cutting Pressure and Cutting Speed 
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Fig. 8 Surface Roughness on Variations of the Cutting Speed 
and Cutting Depth at Cutting Pressure of 207 MPa
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Fig. 9 Surface Roughness on Variations of the Cutting Speed 
and Cutting Depth at Cutting Pressure of 276 MPa

  

Fig. 10 Surface Roughness on Variations of the Cutting 
Speed and Cutting Depth at Cutting Pressure of 345 
MPa

 

Fig. 11 Surface Roughness on Variations of the Cutting 
Speed and Cutting Depth at Cutting Pressure of 414 
MPa
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Fig. 12 Surface Roughness on Variations of the Cutting 
Speed and Cutting Pressure
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