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Influence of Surface Defect of Crankpin for Crankshaft Remanufacturing Core

on Remaining Fatigue Life
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(1. School of Mechanical Engineering. Beijing Institute of Technology, Beijing 10081; 2. Science and Tech-
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Abstract: In order to investigate the correlation between surface damage of crankpin and remaining fatigue
life of the crankshaft remanufacturing core, the result of stress distribution on crankpin fillets was obtained
based on calculation of finite element method and wasted crankshafts with natural surface defect. Precut sur-
face defects were selected to conduct bending fatigue test on the resonant fatigue test rig. Microstructure and
morphology of fatigue fracture were observed by metallographic microscope and scanning electron microscope.
The influence of surface defects for remaining fatigue life was analyzed. The results showed that detect posi-
tion is more sensitive to remaining fatigue life than defect size of the wasted crankshaft and remaining fatigue
life of the wasted crankshaft decrease significantly due to peeling of the surface nitrided layer.
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Table 1 Crankshaft material mechanical propertiest™

Elasticity
Density/ Poisson's  Yield strength/
Material modulus/
(g cm™®) ratio MPa
GPa
42CrMo 7.8 220 0.3 680
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Fig. 1 Finite element model of fourth crankpin
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Fig. 2 Boundary conditions of load
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Fig. 3 Boundary constraint condition
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Fig. 4 Stress distribution of the fourth crankpin
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Fig. 5 Crankpin of experimental crankshaft
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Fig. 6 Resonant fatigue test rig for crankshaft
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Table 2 Crankshaft bending fatigue test data

Standard Testing
Number of Number of
bending bending Cycles
crankshafts crankpins
moment/Nm  moment
1 4 2805. 52 5049. 94 6.5x10*
2 4 2805. 52 5049. 94 3.3X10°
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Fig. 7 Morphology of fatigue fracture of crankshaft 1
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Fig. 8 Microstructure of fatigue fracture of crankshaft 1
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Fig. 9 Macro morphology of crack in crankshaft 2
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Fig. 10 Microstructure of precut defect of crankshaft 2
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