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Processing Simulation of Dynamic Stiffness Caused by Contact between Grinding

Wheel and Workpiece during Cylindrical Grinding

oooooT.MORIDOOOOOH. KOBAYASHIOOOOOOJ. KUHARA

The dynamic stiffness of workpieces during processing is a significant factor in grinding accuracy
analysis. In this study, a non-contact measurement system based on electromagnetic excitation was
developed to evaluate this dynamic stiffness. A grinding process simulation model incorporating contact
dynamics was then constructed to predict grinding results. As a result of identifying the contact dynamics
from the measured dynamic stiffness of the workpiece and applying them to the proposed simulation
model, the grinding results of workpieces with varying stiffness levels were predicted with high accuracy.
This is evidence that consideration of contact dynamics is essential for accurate prediction of grinding

surface profiles of workpieces with low stiffness.
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Schematic diagram and photograph of dynamic
stiffness measurement system
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Comparison of data between dynamic stiffness
measurement system and hammering test
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Comparison of dynamic stiffness between rotating and
stationary workpieces
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Examples of measurement results of workpiece dynamic
stiffness
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Dynamic characteristics related to grinding efficiency
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Workpiece support system model
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Calculation results of contact dynamics
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Calculation procedure of grinding process result
prediction model
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Schematic diagram of equation of motion
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Distribution of total grinding wheel feed
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Grinding process conditions
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Calculation results of workpiece runout
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Comparison of workpiece roundness and profile
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