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Micro-machining of Glass Air Hole using Ultrasonic Machining

B. H. KIM', S. K. JEON', K. S. NAM', H. Y. KIM", B. H. JEON"™

L Abstract

tool wear is infinitesimal.

Key Words :

Ultrasonic machining is effective for machining of extreme hard and brittle materials, including glass, ceramic, carbide,
graphite. The major machining principle involves the direct hammering as well as the impact of abrasive particles on the
workpiece. Also, it involve cavitation erosion. The general workpiece is flat side. This study attempted micro hole machining
of a curved surface of glass tube. Ultrasonic machining is fault of the slow machining speed. An experiment does and got
16 seconds validity machining time as increasing the processing speed. Moreover, entrance crack and sur face roughness
was similar both machining speed is slow and fast. Several micro hole of glass tube machined using one micro tool, but

Ultrasonic Machining, Micro hole, Glass tube, Micro tool
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Fig. 1 Mechanism of ultrasonic machining
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Table 1 Features/Specification of CUSM system

Item Specification Comment
us Output 1450W
i BLT type
Horn| processor| 28KHz,10-50' :m
Horn Ti,Length:117mm | Step type
Z axis accuracy 35m/100mm
X-Y axis accuracy 50m/150mm

Electronic scale | resolution:0.0001g AND
Safety Fume hood
Goniometer Tilt . £15° GN2

Fig. 3 Photograph of CUSM

Table 2 Experimental conditions

Abrasive GC #600 (20- ;m)
Tool Tungsten carbide
Tool size 2200 ‘m
Abrasive : DI water
Slurry
(50wt% :50wt%)
Workpiece Glass tube

(un)

2000

Fig. 3 Glass tube
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(a) Cross section

(b) Hole array
Fig. 4 Machined air holes of glass tube
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Fig. 5§ Machining load w.r.t. feed speed
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Fig. 6 Micro crack on air hole
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