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ABSTRACT: The work aims to study the causes for failure of engine camshaft and bolt. The failure behavior of the camshaft
and bolt was investigated based on analysis and test of chemical composition, hardness, microstructure, and fracture morphol-
ogy, €tc. to deduce the part leading to the whole failure process, and analyze the cause of the failure. There was no obvious ab-
normity in microstructure, surface and center hardness. The fracture surface had obvious characteristics of fatigue crack and
cracks originated in the bolt hole wall of the camshaft, namely the interface between induction hardening and non-induction
hardening during the heat treatment of camshaft. The bolt hole on the top of camshaft generates acute angle effect during induc-
tion hardening, leading to the hardening of bolt hole wall and increasing material brittleness, thus the top of the camshaft has fa-
tigue fracture after long-term use, causing the fracture of joint bolt.
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Fig.1 Fracture surface of the camshaft: a) gear side fracture; b) body side fracture
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Fig.2 Bolt fracture: a) bolt fracture morphology; b) bolt length contrast
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Fig.3 Macro morphology of 4# bolt fracture Fig.4 Micromorphology of bolt fracture: a) fracture crack source;

b) fatigue fracture extension area
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Fig.6 Morphology of bolts corresponding to camshaft profile: a) crresponding location of 1 # bolt fracture; b) crresponding
location of 2 # bolt fracture; c) crresponding location of 3 # bolt fracture; d) crresponding location of 4 # bolt fracture;
e) crresponding location of 5 # bolt fracture; f) crresponding location of 6 # bolt fracture
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Fig.7 Morphology of camshaft fracture
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Fig.8 Bolt hole hardening of camshaft cross section
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Fig.9 4 # bolt hole induction hardening: a) Camshaft bolt with one side not hardened; b) Camshaft bolt with one side hardened
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Fig.10 Microstructure of the camshaft: @) mcrostructure of surface; b) mcrostructure of core
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Tab.1 Camshaft hardness test results

fii Mk (HRC) LR (HRC) #hi#i (HRC) .0>#B (HB)
S 61 61 60 190
Fik  60~65 >55 =60 179~207
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Fig.11 Hardening of the improved camshaft thread holes
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