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Influence of Aspect Ratio on Jet Types in Hole Processing by Blasting
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Microblast is a process of micromachining brittle materials using photolithography and fine
polishing in which the flow rate of abrasive is controlled, and is used for drilling of electronic
substrates. There are two jet methods used in microblast process: suction type blasting
and direct pressure type blasting. In this study, we investigated the influence on the shape
processing of the substrate material by the difference of the micro blasting process method. As
a result, it was found that the aspect ratio of direct pressure blasting was higher than that of
suction blasting, resulting in differences in jet velocity and straightness as measured by the PIV.
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Fig. 1 Schematic diagram of Suction type blasting.
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Fig. 2 Schematic diagram of direct pressure type blasting.
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Fig. 3 Schematic diagram of suction type experimental
apparatus.
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Table 1 Test conditions
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Micro blasting Condition Suction type pressure type
Machine Type MB-1 ELP-1
Air nozzle © ¢ 4mm
Nozzle diameter =~ f----------mmmomm-moee- ¢ 6mm
Nozzle tip : ¢ 8mm
Air pressure 0.35MPa 0.25MPa
Distance from nozzle to
substrate 100mm 80mm
Nozzle angle 90° 90°
Abrasive flow rate 80g/min 20g/min
Machine Nozzle speed - 133mm/sec
Work table speed 50mm/sec 0.33mm/sec
Work table pitch Smm -
One pass time 25.8sec 231sec
Scanning
nozzle nozzle
”””””””” a <--—---O>
Schematic ¢ R
diagram “TsubstrateT} | substrate
Pe— ]
Material soda-lime glass
Substrate
size [J76mm X t3mm
Material UV curing resin
Thickness 88um
hole
Mask \%OO# m
pattern 100um i <I>
O O O
patterned hole diameter : 100um
space between holes : 100um
Type GC#1200/#600/#400
Material Silicon nitride
Abrasive Shape angular
GC#1200 : 5 ~ 27um Ave.9.9um
Median diameter GC#600 : 13 ~ 53um Ave.2l.1lum
GC#400 : 20 ~ 75um Ave.30.9um
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Fig. 5 Correlation between processing times and aspect
ratio in GC#1200.
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Fig. 9 Difference of injection velocity in GC#1200.
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