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Experimental Research on Wear Mechanism of Micro-grinding
Tool in Grinding Soda-Lime Glass
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Abstract; Single grain abrasive wear model is established for the micro grinding process. The
abrasive wear at different stages in micro-grinding process is analyzed by the observation toward
the diameter variation and the surface appearance of the micro-grinding tools as well as the surface
quality variation of the workpieces. Tool wearing influence rules caused by various grinding
influence factors are also studied through single-factor experiments on soda-lime glass, with *500
particle size micro-grinding tools adopted. The experiment results indicate that the wear and
breakage of abrasive grains are increased as long as the feed speed and feed rate increase during
the micro grinding process. In addition, as the material removal volume increases, the diameter of
the micro grinding tool decreases sharply at first, and then decreases linearly. Generally, a
decrease trend of the roughness value is observed form the machine surface. The achievements of
this paper provides theoretical and experimental basis for increasing working life and improving
processing performance of micro-grinding tool.
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Fig. 1 Grinding process of micro grinding tool
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Fig. 2 Single grain model
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Fig. 3 Micro-grinding tool and soda-lime glass
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Table 1 Properties of soda-lime glass

Rk il
HE/(kg-m ™) 1200
e/ (T (kg-K) ") 820
SHMAB/(W-(m-K) ™) 1.2
P R B (wm- (m-K) ™) 3.3
WA/ MPa 532.7

HEL/N 0.5
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Table 2 Parameters for micro-grinding wear

experiment
1* 1.413 25 20
2* 1.413 50 20
3" 1.413 100 20
4* 2.826 50 20
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Fig. 4 Percentage of worn grains vs. removed volume
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Fig. 5 Percentage of broken grains vs. removed
volume
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Fig. 6 Diameter of the micro-grinding tool vs.
removed volume
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Fig. 7 Roughness vs. removed volume
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