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Stress field around crack tip inside thin current-carrying plate

TIAN Zhen-guo™’, ZHENG Jian*®, BAI Xiang-zhong"*

(1. The State Key Laboratory of Nonlinear Continuum Mechanica  (LNM), Beijing 100080, China; 2. Collegeof Architecture
Engineering and Mechanics, Yanshan University, Qinhangdao, Hebei 066004, China; 3. Dept. of Artillery Engineering, Ordnance
Engineering College, Shijiazhuang, Hebei 050003, China)

Abdtract: Inthispaper, athin current-carrying plate with apenetrated crack is analysed when an instant electric current is switched
on. Complex anadysis method is used to propose the way of how to calculate the point heat source which is formed owing to the
heat concentrati on effect on the crack tip. Furthermore, the temperature field and the stress field near the crack leading edge are
also deduced. Theoretica analysis and experimental surreys show that if the electric current density is controlled, the materia
around the crack tip will melt due to the heat concentration effect, at the same time the super passive tissue and the compressive
stress around the crack tip can prevent the crack from propagating. The influence of heet transfer coefficient varying with tempera
ture on stressfield is aso discussed.
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