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Abstract High-pressure abrasive entrained jet have rapidly become important machining technology over the
last two decades. However, suspension jet by high-pressure has been recently developed for packaging sawing.
Ideally, diamond materials should be used for components in abrasive water-jet systems that are subject to high
erosive conditions. Using the diamond orifices improve maintenance and extend wear part life. This paper gives
insights to using an abrasive suspension jet with diamond orifice. The influences of orifice material and orifice

design are evaluated.
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Fig. 1. A Schematic diagram of abrasive suspension jet.
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Fig. 2. Process of diamond nozzle.

Table 1. Test condition

Test machine Abrasive Suspension Jet
Pressure (bar) 700
Abrasive SiC (60 um)
Abrasive Ratio (wt%) 10%
Flux (L/min) 15
Flux Velocity (m/s) 800
Cutting Speed (mm/s) 70~80
Nozzle Diameter 250 um

Workpiece Dummy Package (1.5 mm)
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Fig. 3. Variables of orifice shape.
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Fig. 4. Maximum flux & velocity magnitude with orifice shape.
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Fig. 5. Maximum flux & velocity magnitude with orifice angle.
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(b) Cross section of Natural diamond nozzle
Fig. 7. SEM micrographs of used diamond nozzles.

THe) $5 UnleEy wlEe Ao AR,
PCD =30] 795 ¥ o] ool mllat of
ool =9} Co wlele] SIAlE FAso] 34 BAl
SIC <dulalel] 23] ulele) A7t FA4s vlwd A
o2 AlmH.

%) 8e %4 9E Ao ARkal Tabisl 5
3 TS Sholol e o} dlo]A] 7} WO



e R L I i e o i e S R e SR B B B 513

Rag} : 4.630

Diamond Blade

Rag} : 1.002

S RIE A

Rag}: 1.857

Fig. 8. Surface roughness with cutting methods in experiments.
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