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Fatigue Strength Improvements of Solid Type Crankshafts through Fillet

Cold Rolling

Hideaki Nagasakall Dr[Hiroyuki MorilJ Shigeomi Arakil] Yasuki IshibashiCl Takeshi Hamadall Motohiko Takami

The effect of fillet cold rolling was studied in the fatigue strength of a solid type forged crankshaft with a
high tensile strengthO It was found that fatigue strength increases were mainly due to compressive resid-
ual stress generated by cold rollingl] The increasing fatigue strength rate could be estimated with com-
pressive residual stress and Hertzian contact pressure] Based on these resultsfJan actual production size
fatigue test was performeddand an approximate 1.8 times improvement in fatigue strength was achieved

by fillet cold rolling™
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Table 1 Chemical compositions and mechanical properties of
specimens

Chemical Compositions massl]

C Si Mn P S Cr Mo Ni \%

043 | 026 | O¥3 | OCD11 | OCDO5 | 107 | OCR2 | OC#4 | OCD93

Mechanical Properties

Proof Tensile Elongation Reduction Impact
Stress Strength of Area Energy
MPa MPa O O Jad
800 941 17 60 44
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(b) Actual Sized Crankshaft Specimen
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Fig. 1 Dimension of specimens
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Fig. 2 Schematic illustration of fillet cold rolling equipments 20 4410
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Photo.1 Fatigue test machine
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Fig. 5 Fatigue test results of ¢ 100 mm sized specimens
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Fig. 6 Effect of Hertzian contact pressure on fatigue strength
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Fig. 7 Effect of Hertzian contact pressure on surface roughness
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Fig. 8 Hardness distribution of @ 100 mm sized specimen after
cold rolling
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Fig. 9 Effect of Hertzian contact pressure on residual
stress
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Fig. 10 Effect of compressive residual stress on fatigue strength
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Fig. 11 Fatigue test results of actual sized crankshaft
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Fig. 12 Distribution of compressive residual stress after fillet
cold rolling
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