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Finite Element Optimization Design and Product Performance Improvement of
445/80R25 ETCRANE Off-The-Road Tire for Cranes

YIN Haijian , MENG Qingwei, PAN Guohui,SUN Xilin, LIU Benxin
[Techking (Qingdao) Special Tire Technology Research and Development Co. ,Ltd,Qingdao 266100, China]

Abstract: Aiming at the problem of delamination and heat build—up of crane tire shoulder in high—
speed scene, the finite element analysis model of 445/80R25 off-the-road tire with longitudinal tread
pattern was established by using the finite element method, and the numerical analysis optimization and
product performance improvement were carried out. The accuracy of the finite element model was verified
by comparing the simulation results of the tire stiffness and grounding data of the original scheme with test
results. The material distribution at the tire shoulder was optimized, and on this basis, different belt structure
schemes were used to carry out finite element analysis on the stress at the tire shoulder,and the stress state
at the end of the belt was optimized. The results showed that the B3 belt scheme (1"—4" belt width was 165,
103,138 and 123 mm respectively) with optimized shoulder and tire lining curves had the best stress state at
the tire shoulder,achieving the improved design goal. The test verified that the durability of the B3 scheme
tire was 17% higher than that of the original scheme tire,the rectangle ratio of footprint was increased, and
the wear resistance was improved. The test of overseas target customers showed that there was no shoulder
delamination problem in early driving for 10 000 km, which met the improvement target.

Key words: crane tire; off-the-road tire; shoulder delamination; heat build—up; finite element analysis



