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A Study on the Frosting Phenomena of Abrasive Waterjet Microcutting
for Multi-Layered Materials
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{ Abstract J|

It is well known that abrasive waterjet(AWJ) was developed as a kind of high-density energy processing technologies.
AW]J is used to obtain the better cutting quality of various materials such as metals, ceramics, glass and composite
materials within a short manufacturing time because of the characteristics of heatless and noncontact processing,
However, AWJ device still has some problems to obtain the high quality of thin workpiece. In this paper, we
investigated the optimal microcutting conditions of AWIJ, such as maximum pressure, cutting speed and standoff
distance of thin multi-layered materials. The experimental results show that AWJ has possibilities and potential to

apply to the microcutting of thin multi-layered materials for IT industrial applications.
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Table 1 Abrasive waterjet specification

Max. pressure(MPa) 410
Max. flow rate( £ /min) 3.8
Max. feed rate(mm/min) 15,000

Working area(mm?) 500%500

.

‘ i

CNC congroller

0On-Off Valve

Fig. 2 Schematic diagram of abrasive waterjet

TS =35 £947] HZ(Intensifie = E A A 400MPa
7HA Z1FE T 7 Eo] AYIER o]F3ly] YElAe
97 (Accumulator) & AHTh o] £U47|E= YHNES
AstAIA AYIHER BL Py F o)1 B/EA EAAA
00 2 d7o) AHgE dnkA KB A Table 13
Zrol 2|tjete] 410MPa, EE 3 3.8 £ /min, Hj7}3 4
& 15,000mm/min ©]t}.

22 43 4|

ofF 7HA] £AZ o) Foji] BFAAE AriAl HEAE ©]



o
Hl
oH
12
N
p-3
o
Jot
T

=& Vol.16

No.5 2007. 10.

Ko o RO ]

— T
PRGGAss Htpoy] 100

FPOIass EDORYI] 50
Total thickness 448

Fig. 3 Structure and formation of multi-layered material
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Fig. 4 Parameter of abrasive waterjet
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Fig. 6 Cutting kerf width with respect to standoff
distance variation
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Fig. 7 Cutting taper ratio with respect to standoff
distance variation
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Fig. 8 Cross section view acconding to standoff distance
variation at (a) 0.4mm, (b) 4.0mm
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Fig. 11 Cross section view according to cutting pressure
variation at (a) 300MPa, (b) 80MPa
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Fig. 12 Cutting kerf width with respect to velocity
variation
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Fig. 13 Cutting taper ratio with respect to velocity
variation
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Fig. 18 Surface roughness with respect to velocity
variation at (a) 200mm/min, (b) 2,000mm/min
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Fig. 19 Frosting phenomena around cutting edge
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Fig. 20 Abrasive behavior of waterjet stream at (a) 1st
stage, (b) 2nd stage, (c) 3rd stage, (d) final
stage
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