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Thermal Shock Method to Separate Abrasive Layer and
Substrate of Electroplated Diamond Tools

GAO Bing-yuan, YU Ai-bing , LI Zhao, DONG Liang, WANG Hao
( The Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: One separating method of abrasive layer and substrate named thermal shock method is proposed to
realize the recovery of the electroplated diamond tools. Taken electroplated diamond grinding wheel for example,
the distribution of the thermal stresses between the nickel coating and 45 steel substrate were simulated by the
finite element software ANSYS. Under the cycling interaction of hot and cold load, the calculation results
indicate the thermal expansion mismatches between coating and substrate in the fatigue and cracks near the
interface, and the cracks usually first occurred in the transition region of the interface shape. The thermal shock
experiments of electroplated diamond tools were carried out and the separating between abrasive layer and
substrate was observed. The finite element analysis results were verified through experiments, the feasibility of
thermal shock in separating the abrasive layer and the substrate was proved.
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