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ABSTRACT: This paper aims to investigate the fracture failure reasons of leaf spring for automobile. The fracture causes of
automobile leaf spring were analysed by means of macroscopic analysis, metallographic examination, mechanical performance
analysis, materials analysis, scanning electron microscopy and energy spectrum analysis. The results showed that the failure
mode of the leaf springs for automobiles is fatigue cracking originating from high circumferential corrosion fatigue fracture at
surface corrosion pits. First of all, the abnormal wear on the surface of the leaf spring lead to the partial peeling of the protective
paint layer, the exposed metal substrate produced surface corrosion pits in the corrosive environment, the stress superposition of
the external tensile stress and the stress at the bottom of the corrosion pit resulted in early fatigue cracks initiated at the bottom
of the corrosion pits. Secondly, there is decarburization on the surface of the plate spring, which leads to the reduction of the
surface hardness and strength of the plate spring and the reduction of the surface corrosion resistance, creating the conditions for

the sprouting of early fatigue cracks. The conclusions are as follows: The quality of heat treatment can be controlled to avoid
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surface decarburization; regular maintenance should be carried out, and graphite lubricant should be added between the reeds to

prevent the paint layer from falling off early due to long-term dry grinding or extrusion collision; The attached mud and water

should be cleaned in time to reduce the corrosion probability; The leaf spring in use with hidden dangers should be replaced in

time.
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Fig.1 Macro-appearance of fracture sample: a) overal of leaf
spring (the circle in figure a); b) surface near the fracture; c)
fracture
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Tab.3 Hardness test results
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Tab.2 Mechanical performance testing results
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Fig.2 Fracture micro topography of crack sauce area: a) low magnification; b) partially enlarged
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Fig.3 Fracture micro topography of fatigue crack expansion area: a) low magnification; b) partially enlarged
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Fig.4 Fracture micro topography of instantaneous fracture area: a) low magnification; b) partially enlarged
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Fig.5 Micro-crack morphology on the outer surface of sample fracture: a) low magnification; b) partially enlarged
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Tab.4 Non-metallic inclusion test results
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Fig.6 Corrosion form at surface microcracks: a) corrosion pit at location 1; b) corrosion pit at location 2
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Fig.7 Corrosion form at crack source: a) low magnification; b) partially enlarged
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Fig.8 Metallographic structure of crack sauce: a) low magnification; b) partially

enlarged
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