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b 95 M BURBOE R L 8/ BUE R ST 0.1 mm, K EESH 9 mm, FRAEHE 57 il S AL | 1
il 98 57 2480, W9 3 1) T 25 AL T 0 r i ekl RO RN 1 TR .
F 1 ZL303 G4 Mk s (Biie 350 %0)
Tab.1 Chemical composition of Z1.303 alloy (mass fraction( %))
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Fig. 1 Z1.303 alloy specimen: (a)dimension of specimen(mm) ; (b) specimen figure
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Tab. 2 Relationship between the discharge voltage and crack arrest effect

LR (kV) 5 5.5 6 6.5 7
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Fig. 3 Curve load-displacement before and after crack arrest
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Fig. 4 Micro hardness curve
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Fig. 5 Macroscopic fracture morphology Fig. 6 Micro fracture morphology
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Fig. 7 Comparison of the micro fracture morphology at the crack tip: (a)before discharge; (b)after discharge
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Experimental Study on Mechanical Properties of Z1.303 Alloy
Subjected to Electromagnetic Thermal Crack Arrest

FU Yu-ming., DU Wen-lian, LI Deng-ke. ZHENG Li-juan

(School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: In this paper, electromagnetic thermal crack arrest experiment of Z1.303 alloy specimen with
unilateral crack was carried out by using a self-made ZL-2 super pulse discharge device. Tensile
experiment of specimens before and after thermal crack arrest treatment was carried out based on
computer controlled electronic universal testing machine. The fracture surface was observed by
scanning electron microscope (SEM). Finally, stress intensity factor of tensile specimen was
theoretically analyzed. Results show that the electromagnetic thermal arrest technique has a good
effect on crack arrest of Z1.303; The discharge enhancement effect is mainly concentrated near the
crack tip; Crack tip passivation forms solder joint, and its microstructure becomes thinner and
strength is improved. The tensile strength of specimen increases averagely up to 16.5%. The thermal
stress intensity factor weakens the stress intensity factor produced by tensile stress, so, the
enhancement effect of mechanical properties is achieved.

Keywords: Z1.303 alloy; electromagnetic thermal crack arrest; fracture; stress intensity factor;

mechanical properties



