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Influence of static loadings on load-controlled
torsional fatigue in wide life range
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It is proposed that a shear strain-based model including mean stress effect on critical plane was modified
taking the influence of variation in cyclic strain and accumulation of ratcheting strain over the life from low to
high cycle regions. Thus, torsional fatigue tests with static torsion or tension were performed on smooth
tubular specimens of steels with different deformation properties to examine suitability of the estimation. As a
result, it was shown that the model gave an explanation of the influence of static loadings on torsional fatigue

EBKF

life of steels.
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Fig.1. logy p versus t eqm for constant values of t max.
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Table.1 Chemical composition and Mechanical properties

Chemical C Si Mn P S Cu Ni Cr

Composition % | 045 | 0.18 | 067 | 003 | 0.18 | 006 [ 0.05 | 0.12

Yield Stress in tension 371MPa

S45C Mechanical Tensile strength 591MPa
Properties Elongation 30.50%
Contraction of Area 50.10%
Heat treatment 850°C  1hour Annealed
Chemical C Si Mn P S Ni Cr Mo

Composition % | 0.01 0.51 1.55 0.03 0.03 12 17.2 2.34

0.2% proof Stress 347MPa

SUS31e6L

Mechanical Tensile strength 570MPa

Properties Elongation 54%

Contraction of Area 75%

Fig.2. Configuration of specimens
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Fig.5. Variation of plastic shear strain amlitude y, with

cycle ratio for S45C in pure torsion.
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Table.2 Material constants of S45C.
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Table.3 Material constants of SUS316L.

a H no ko MPa a B

B

a H no ko MPa a B o X N

0.4541 0.4021 0.194 619.8 -0.0110 —2.842x 107 | —1.147x107 0.570 1137 0.132 511.8 ~00156 —5.287x10° | —5740x 107

C: u D: Co Do k G u D1 Co Do k Jr
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Fig.11. The parameter f versus accumulation rate for SUS316L.
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Fig.12.Modified Coffin-Manson plot under

load-controlled tests.




