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DENG Hui" GUO Chunshan YUCHI Guangzhi WANG Qian YT Jun
School of Mechanical Engineering, Hunan University of Science and Technology, Xiangtan,
Hunan, 411201

Abstract: The influences of laser dressing parameters on abrasive morphology and protrusion height
were studied. The influences of grooved grinding wheel surface topography on grinding force were ana-
lyzed, and the total grinding force model and the grinding force fluctuation model were established. The
correlation law among groove pattern and groove angle and grinding force fluctuation was explored, and
groove angle was optimized based on the principle of minimum grinding force fluctuation. The results show
that the abrasive morphology after dressing is similar to the table shape, and the protrusion height of the
abrasives is well fitted to the Rayleigh distribution function. When the grooving factor increases from 60%
to 100% . the grinding force basically increases linearly. The average error between the predicted and ex-
perimental values of the total grinding force is about 5.55%. In the symmetrical straight groove grinding
wheel, the grinding force fluctuation increases with the increase of the number of chutes in a single groove
pattern. The grinding force fluctuation model is a discontinuous function with groove angle. Except for the
optimized groove angle, the fluctuation of grinding force decreases with the increase of groove angle. The
grinding force fluctuation of the groove angle optimized grinding wheel is minimal, and the surface rough-
ness and surface damage of the workpiece are the least. The above model may accurately predict the grind-
ing force of the laser grooved grinding wheels. help to optimize the groove angles of the grinding wheel sur-
face, and improve the surface quality of the workpieces.

Key words: grinding force; laser grooving; grinding wheel morphology; grinding force model; grind-
ing force fluctuation; groove angle optimization
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Fig.1 Geometric morphology of abrasive grains
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Fig.3 Random abrasive grains grinding depth diagram
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Fig.4 Chip diagram of the grinding process and brittle

removal of abrasive grains
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Fig.17 Influence of groove pattern on grinding force fluctuation
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Fig.18 Influence of groove angle on grinding force fluctuation under different grinding parameters
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Fig.19 Surface roughness under different
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