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Abstract: The distributing shape of the heat source on machined surface is constructed to
numerically simulate grinding temperature field with the shallow grinding model. Adopting the
circular arc heat source model and the right triangular heat source on wheel/workpiece contact
surface, the inverse heat transfer analysis is completed by the temperature matching method. The
shape of the heat source on a machined surface is usually supposed as right triangle, triangle,
parabola or ellipse. However, the above suppositions are based on specified grinding conditions,
and are not generally applicable to all grinding conditions. Neglecting the above suppositions, the
shape of the heat source on machined surface can be obtained with the proposed scheme according
to specific grinding conditions. A shallow grinding model is established by finite element method
to analyze the grinding temperature field of the workpiece, and a thermography camera is used to
measure the real grinding temperature field. It is found that the shape of the heat source on
machined surface varies with the change of grinding conditions. A comparison between the

measured and simulated results indicates that the relative error of the maximum temperature on
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the machined surface in grinding zone ranges from 0.8% to 9.5%, and the shallow grinding

model can accurately simulate the grinding temperature field.

Keywords: grinding; heat source shape; grinding temperature field; numerical simulation
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