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Analysis and Optimization of Jaw Bolt Breakage in Aluminum
Alloy Wheel Machining Process

LIU Wei-dong

(Engineering Technology Research Institute, CITIC Dicastal Co., Ltd., Qinhuangdao 066011, China)

ABSTRACT: The paper aims to find the cause of the bolt breakage by studying the force condition of the jaw bolt in the vertic-
al lathe to improve the lifetime of the jaw bolt by optimizing the fixture structure. The pressure of the jaw was tested with a
pressure sensor system. A mechanical model was built to deduce the cause of the bolt breakage in combination with mechanical
property parameters of the jaw bolt. The optimized fixture structure can extend the bolt lifetime by transferring the bending
moment beared by the bolt to the jaw and jaw axle. Fatigue failure which is produced in loading and unloading repeatedly leads
to bolt breakage.

KEY WORDS: pressure sensor; mechanical model; fatigue failure
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Fig.1 Structure of machine clamp plate
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Fig.2 Physical picture of machine tool chuck
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Fig.3 Schematic diagram of pressure detection site
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Fig.4 Testing apparatus and equipment
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Tab.1 Statistical table of experimental results
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Tab.2 Results compared before and after optimization
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