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Fig. 1 The local and macroscopic morphologies of the cracked balance-axle bracket
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Fig. 2 Metallographic structure
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Fig. 3 Dissected bracket
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Table 1 Chemical composition of cracked

balance-axle bracket W /%
WiH C Si Mn P
SENE 37 2.40 0.40 <0.080
QT500-7 AFIARME(E 3.6~3.9 22~26 03~055 <0.08
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Fig. 4 Schematic diagram of original bracket ( left ) and improved bracket in structure ( right: )
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Fig. 5 Finite element model of balance-axle bracket (left) and frame assembly ( right )
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Table 2 Description of working conditions of balance-axle bracket
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Fig. 6 Stress cloud diagram of balance-axle bracket under various working conditions
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Table 3 Safety factor of balance-axle bracket
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Fig. 7 Schematic diagram of casting process for improved
balance-axle bracket in structure
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Fig. 8 Dissected bracket with improvement in structure
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Table 4 Comparison of balance-axle bracket safety factor
before and after improvement in structure
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Fig. 9 Flow chart of casting design
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Structure Optimization Design of Heavy Truck Balance-Axle Bracket

LI Yun-cheng

(Shaanxi Heavy Duty Automobile Co., Ltd., Xi'an 710200, Shaanxi, China)

Abstract:

Aiming at the problem of breakage of balance-axle bracket for heavy trucks during road test, physical and
chemical analysis and dissection for the bracket castings were conducted to find out the reason of breakage.
The optimum design of the balance-axle bracket structure and the improvement of casting process were
carried out to eliminate the casting defects causing the breakage of balance-axle bracket. The magnitude
and distribution of stress in the brackets under different working conditions were analyzed by finite element
method, and the improved casting process was simulated by using AnyCasting software. The results show that
the optimized structure of the balance-axle bracket meets the strength requirement of the whole vehicle, and
the optimized casting process eliminates casting defects. The reliability of the balanced axle bracket castings
was verified by the actual vehicle test, and the design process of the castings is summarized and standardized.
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