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Fatigue life prediction of clack box of bell-lesstop of large blast furnace based on thermal-
structural coupling

ZHAO Li-hual, ZHANG Kai-lint, ZHANG Jian?

(1. Traction Power State Key Laboratory, Southwest Jiaotong University, Chengdu 610031, China;
2. Beijing Shougang Design Institute, Beijing 100043, China)

Abstract:Based on the work flow of charging equipment, three worst work conditions of the clack box were defined. Then, based
on thermal-structure coupled theory, the thermal-structure coupled of the clack box which suffered from mechanical and temperature
load was analyzed using the powerful software ANSY S. The clack box’s temperature field and stress field as well as the stress
spectrum of danger area in actual working condition were obtained. Finally, based on crack initiation and crack extension theory, the
clack box’s fatigue life was predicted. The results show that the stress of clack box is lower than the yield limit of the material. The
safety factor is between 1.8 and 3.2, and the distortion of clack box is in the permission scope. The static strength and stiffness

satisfy the request, and the life of clack box exceeds 107, which meets the reguirements.
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