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Thermal Stress Filed When Crack Arrest in
an Axial Symmetry Metal Die Using
Electromagnetic Heating

FU Yuming, TIAN Zhen guo, ZHENG Li_juan
( College of Mechanical Engineering, Yanshan University,
Qinhu angdao , Hebei 066004, P . R. China)

Abstract: In order to solve the thermal stress field around cracdk tip in metal die when crack preven
tion using electromagnetic heating, a metal die with a half embedded round aack was seleded as the
study object. The complex function method was used as a basis for the theoretical model of the space
crack prevention in metal dies using electromagnetic heating. The crack arrest was accomplished by a
pulse current discharge through the inner and outer. The theoretical analysis results show that the
temperature around the crack tip rises instantly above the melting point of the metal. Small welded
joints are formed a a small sphere near the crack tip inside the metal die by metal melting as a result
of the heat concentration effect when the current pulse discharged. The thermal compressive stress
field appears around the arack tip at the moment. The research results show that the crack prevention
using electromagnetic heating can decrease the stress concentration and forms a compressive stress
area around the crack tip, and also prevents the main crack from propagating further, and the goal of
crack preventing can be reached.

Key words: aack crack arrest; pulse current discharge; complex function; thermal stress field



