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Process Experimental of Laser Macro—structured Diamond Grinding Wheels

for Alumina Grinding

LI Si PENG Fuyuan KANG Zhongxiong
(College of Mechanical Engineering, Hunan Institute of Science and Technology, Yueyang 414006)

Abstract In order to study the effect of surface structuring on the grinding behavior of the grinding wheel , novel
laser structuring method using pulsed laser was proposed and applied to produce certain macro patterns on the surface
of resin bonded diamond grinding wheel. The grinding experimental of alumina ceramic was carried out by using six
type different patterns of diamond grinding wheel surface. The grinding force model of laser macro—structured
diamond grinding wheel was established. The grinding force between six different laser macro—structured diamond
grinding wheel and non-structured was compared under different grinding parameters. The grinding wheel surface
morphology after manufacturing and the wear behavior were analyzed. The experimental results showes that the type of
surface pattern has a strong influence on the grinding results. The grinding force of laser macro—structured grinding
wheels can be reduced by 2. 5% to 24. 5%. The graphitization phenomenon appeares on the surface morphology of the
structured grinding wheel. The wear of the groove edge is aggravated. The groove wear doesn’t reveal a significant
increase in wear of the structured grinding wheel.
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Tab.1 The specifications of resin—bonded diamond
grinding wheels
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Fig. I Tllustration of the laser structuring method and the
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pattern segment arrangement
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Tab. 2 Laser structuring parameters
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Fig. 2 Structuring patterns and their specified dimension
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Tab.3 Parameters of grinding experiments
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Fig. 3  The relationship between grinding forces and wheel speeds
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Fig. 4 The relationship between grinding forces and depths of cut
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Fig. 5 Optical microscope images of laser structured grinding

wheel and corresponding 3D topography
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Fig. 6 ULDF micrographs of the grinding wheel surface with
pattern A and E after the grinding
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