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AWJ Cutting of Glass Fibre Reinforced Composites  
� Delamination Issue 
 
Anyone who has experiences in cut t ing composi tes wi th abrasiv e 
water jets (AW J) knows that  delaminat ion is the main issue in 
product iv i ty and qual i ty.  Karpiński  & Wantuch* conducted a study to 
prov ide insight  and solut ion to this issue.  Here are the highl ights.  
 
The causes of  delaminat ion were l inked to two sources.  One of  
them is the mater ial  i tself .   The mater ial  may contain f laws l ike non-
uni form f ibrous dist r ibut ion,  damaged fabric in weav ing stage,  non-
uni form resin saturat ion,  and porosi ty.  The other source has to do 
wi th the AW J cut ting process.  W hen the maximum cut ting depth is 
reached, the jet  is def lected the most and the pressure on the 
bot tom layers may exceed composi te adhesion force � causing 
delamination.  Earl ier works of  others suggested that  instabi l i ty of  
abrasiv e f low is largely responsible for delaminat ion of  composi te in 
AWJ cut ting.  An experiment was done by the authors to prov ide an 
insight  of  what is actual ly happening.  A fast  camera (250 
f rames/sec) was used to moni tor the abrasive f low through a glass 
tube inserted into the abrasiv e feed l ine.  The length of  the abrasiv e 
l ines was 6 meters (based on a commercial  water jet  machine) in 
one test  and 2 meters in another for comparison.  I t  was found that ,  
for the 6 m long abrasiv e l ine,  the part ic le densi ty,  passing the 
same spot  of  the glass tube,  v ar ied between 22 to 96% wi thin the 
t ime f rame of  0.016-0.024 sec,  a clear indicat ion of  instabi l i ty of  
abrasiv e f low. This was bel iev ed to lead to a short -durat ion higher 
pressure at  the bot tom layers,  causing delaminat ion.   

 
By reducing the length of  the feed l ine to 2 meters,  the instabi l i ty 
si tuat ion was improv ed. Further comparat iv e cut t ing tests were 
done wi th 0.2 m and 2 m long feed l ines on 10 mm thick 
glass/epoxy composi tes.  The photos show the resul ts (0.2 m lef t;  2 
m right)  at  the cut ting speed of  2200 mm/min.  Because of  enhanced 
abrasiv e f low stabi l i ty,  the short  feed l ine increases the cut t ing 
speeds about 60% wi thout  causing delaminat ion.   
To minimize the damage caused by delaminat ion,  the idea of  real -
t ime moni tor ing delamination wi th acoust ic emission (AE) sensor 
was tested.  I t  was found that  the AE signal  gives a rel iable 
indicat ion of  ev en small  delaminat ion (see photos).  
 

 

 
* Karpiński A.  & Wantuch,  E.  (2006) The delaminat ion problem of  

 

QualJet LLC 
Qual ity Waterjet 
Spare Parts Special ist  

• Quali ty Water jet  Spare Par ts 
o Meets/ exceeds OEM 

standards 
o 30% longer  operat ion l i fe 

t im e than com pet ing 
products 

• Ext ensive Par ts Coverage for :  
o Flow style,  IR Style 
o 40K/55K pum ps 
o Intensi f iers  
o On/off  valves 
o Cut t ing head 
o Swivels 

• OEM Exper t  
o 20+ year  water jet  OEM 

exper ience (v ia OH 
Precis ion)  

o Accept  sm al l  OEM order  
 

Durable,  Compact  40K PSI 
Pumps 
• Long operat ion l i fet im e 
• Highly cost -ef fect i ve 
• Light  weight  and com pact  
• Contact  us for  
o Custom  power  end 
o 50K psi  models 
o Pr ivate label ing 
o Custom  design 

 
 
 
 
 
 
 
 
 
 

QualJet LLC 
12819 SE 38th Street ,  #240 
Bel lev ue,  WA 98006 
1-866-QUALJET (782-5538) 
Fax: 425-378-7776 
Email : info@qual jet.com 
Websi te:  www.qual jet .com 
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