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Prediction of Residual Stress in Crankshafts Using Inherent Strain Method
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Introducing compressive residual stress into crankshafts by cold rolling enables them to achieve high
fatigue strength. When designing the fatigue strength of a crankshaft, it is important to grasp the
residual stress distribution, not only on the surface, but also inside of the crankshaft. Thus, an inherent
strain method has been developed to estimate the residual stress distribution of overall shaft systems,
including inside the shafts, from limited amounts of actual data concerning stresses and strains. An
estimate calculation using the developed method yielded values that match well with the actually

measured values, verifying its usefulness.
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Fig. 1 Calculation flow of residual stress in inherent strain method
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Fig. 4 Procedure of cutting and measuring for each sample
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Fig.5 Region parameters of inherent strain
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Fig. 6 Cold rolled regions of each filet
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Fig. 7 Residual stress distribution in the filet calculated by inherent
strain method
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Fig. 8 Comparison of residual stress between calculated and
measured on the filet angle of 40 degree
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Table 1 Values of region parameters of inherent strain

Filet radius R ; (mm) 22
Depth of inherent strain AR (mm) 12
Center of width of inherent strain a, (°) 425
Width of inherent strain Aa (°) 125
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