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Experimental Study on Laser Heat-Assisted Grinding Quartz
Glass
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Abstract: The effects of process parameters on the surface roughness, surface morphology and
wear of the grinding wheel were studied by the orthogonal test after quartz glass was treated by
laser heat assisted grinding. The results showed that laser heat-assisted grinding can improve the
critical grinding depth, the surface grinding quality and work efficiency of quartz glass. The laser
power has the greatest influence on the roughness of laser-assisted grinding, but there is no linear
relationship. The optimal laser power is 175 W, and the corresponding roughness is 0. 262. With
the aid of laser, the brittleness of glass decreases and the plasticity increases during the
experiment, which realizes the plastic domain grinding of quartz glass, reduces the wear of the
grinding wheel and decreases the peeling pit of the grinding surface.

Key words: laser heat-assistance; quartz glass; surface grinding quality; plastic zone grinding;
grinding wheel wear
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Table 1 Laser technical parameters
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Fig. 1 Processing live of quartz glass
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Table 2 Surface roughness obtained from orthogonal experiments pm
1# 24 3# 44 S# 6# T# 8# o# HfH
0. 807 0. 832 1. 096 0.672 0. 583 1. 037 0. 469 0.618 0.59%4 0.745
*3 XLEEETSREMARE (T AEE)
Table 3 Surface roughness obtained from comparative experiments pwm
1# 2# 3# 44 S5# 6# T# 8# 9# HfH
1. 290 1. 586 1.961 0. 980 0. 888 1.712 0. 863 1.276 0. 940 1.277
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Table 4 Orthogonal experiment results
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Table 5 Comparative experiment results

LIRS TR v/ (mmes™')  APEREETE 0/ (resT) JEHIREL a,/pm FMAHBEE R,/ um
1# 2 100 10 1. 290
24 3 120 20 1. 586
3# 4 140 30 1.961
44 2 120 30 0. 980
5# 3 140 10 0. 888
6# 4 100 20 1.712
T# 2 140 20 0. 863
8# 3 100 30 1.276
o# 4 120 10 0. 940
YIE 1 1.044 3 1.426 0 1.039 3
Pt 2 1.2500 1.168 7 1.3870
YIMH 3 1.5377 1.2373 1.4057
W2 R 0.4933 0.2573 0.366 3
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Fig. 2 Effect of laser power on surface roughness of
quartz glass
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Fig. 3 Effect of workpiece feed rate on the surface
roughness of quartz glass
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Fig. 5 Effect of grinding depth on the surface
roughness of quartz glass
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Fig. 6 Comparison of grinding surface morphology
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Table 6 Grinding wheel wear test
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Fig. 9 Grinding wheel wear under different processing conditions
(a)—P=0; (b)—P=175W.
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