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Application of High Voltage Pulse Discharging
in Metal Crack Arrest

WU Jie"? , LI Xiao-hui*® , BA| Xiang-zhong'*®
(1. The State Key Laboratory of Nonlinear Continuum Mechanical (LNM) , Beijing 100080 ,China; 2. Institute of Electri-
cal Engineering, Yanshan Universty, Qinhangdao 066004 ,China; 3. Institute of Civil Engineering and Mechanics, Yans
han University , Qinhangdao 066004 ,China)

Abstract : How to produce powerful pulse current is a key problem in the crack arrest by electromag-
netic heat effect. In this paper, the principle of high pulse discharging was introduced. The relation-
ship among charge voltage, circuit parameter and value of discharge current was analyzed. The dis
charge equipment was self desgned and developed. Testsof crack arrest were executed at the crack tip
of the metal die steel through pulse current discharge with the high voltage pulse current generator.
The crack tip was melted, welded joints were formed and higher compressive stresses could be pro-
duced around the crack tip while the pul se current was switched on. The crack tip was blunted , o the
crack was prevented. Because the heating and cooling was super fast while pul se current was switched
on the impul se quenching was achieved around the crack tip. The superfine cryptocrystal martensite
and fine-gray carbon compound appeared. The intendty, ductility and wearing capacity around the
crack tip were promoted. The effective of the current generator is verified by the results of experi-
ments. The present achievement provides a bass of experimental technique for crack arrest in metal
dies usng electromagnetic heating.

Key words: electromagnetic heat effect ; crack arrest ; high voltage pulse discharge; equipment devel-
opment



