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Study for Surface Grinding Heat
- Analytical Solution -

Dong Kil Kim*, Weon Woo Nam*, Sang Jo Lee**

ABSTRACT

The objective of this study is to develop a model for the grinding process for predicting the temperature,
thermal stress and thermal deformation. The thermal load during grinding is modeled as uniformly distributed, 2D
heat source moving across the surface of elastic half space, which is insulated or subjected to convective cooling.
That non-dimensional temperature distribution, non-dimensional longitudinal stress distribution and non-dimensional
thermal deformation distribution are calculated with non-dimensional heat source half width and non-dimensional
heat transfer coefficient. Finite element models are developed to simulate moving heat source, which is modeled
as uniformly or triangularly distributed, the FEM simulation is compared with numerical solution.
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Fig. 1 Two dimensional thermal model of the surface
grinding process
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Fig. 2 Finite element model of the workpiece used in
the simulation (element size: 0.5mm X 0.5mm)
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Table 1 Simulation condition

wheel diameter Dy 205 mm
depth of cut d 20 ¢m
workpiece velocity V,, 0.1 m/s
contact length L 2.236 mm
heat flux 4 5478  MW/m?
density o0 7840 kg/m3
conductivity k 50 W/mT
specific heat C, 460 J/kgT
poisson's ratio v 0.3

thermal expansion a 0.000015 m/mC
Young's moduls E 220 Gpa
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Fig. 3 Temperature distribution in insulated elastic
half-space, with uniform heat source
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Fig. 4 Temperature distribution in insulated elastic
half-space, with triangle heat source
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