BERETEE 200108 HREEMAEHLE pp.1052~1055 KSPE 015232

w2 ojMTFYH JiSAl &7 A3 2y UK
BRI, FAT(AME0 e 7 gsSER), TEHMEW TAE3SET)
Prevention of Exit Crack in Micro-drilling of Soda-lime Glass

B.J. Park, ¥.J. Chot (Graduate School, SNU), C.N. Chu (School of Mech. and Aero. Eng., SN1J)

ABSTRACT

in micro-duliing of britle materials including glass, cracks occur at the exit surface In drilling glass, the mamn Lype ol
crack 15 cone crack. Cone crack 15 generated by thrust force acting at the bottom surface of the workprece Cone crack size
could be reduced by changing cutling conditions, but cone crack still existed. Two methods were proposed to prevent crack
formation and perfect hole shapes were obtained. One method 15 attaching two glass plates with water and the other method
15 constraing two glass plates. The proposed methods eliminated tensile stress acting on the cxil surface of glass and
prevented crack propagation
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Fig. 2 Experimental setup of micro drilling system

Table 1 Specificalions of machine

Drilling ability Max. $3.0 (mm)
Spindle speed 15000 ~ 60000 (rpm}
Feed rate Max. 12 (mnvs)
Total travel 150 (mm)
Positional accuracy 3 (um)




(a) Force sensor

(b) Workpiece [ixiure

Fig. 3 Thrust force measuring system
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Table 2 Cutting conditions for experiments

100 (pam)
20000 ~ 50000 {rpm)
0.1 ~ 2.0 (pmfrev)

Cutting huid no
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Spindle speed

Feed rate
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Table 3 Mechamcal properties of workpiece

Matertal Soda-lime glass
Sizé 20x20x0.13 (mm)
Density 2490 (kg/m”)
Young’s modulus 69 (GPa)
Poisson’s ratio 0.22
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Fig. 5 Shape of exit surface at different thrust force
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Fig. 7 Shape of exit surface: backup + water adhesion or
backup + constramnt
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