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Change of Fatigued Zone and Stress-Strain Hysteresis

by Shigeyoshi O1wakg, Hisanori DoBa
and Kazuo Uno

A torsional fatigue test was undertaken on S35C steel test pieces to find experi-
mentally the relationship among the hysteresis work, the temperature rise due to fatigue,
and the development of the fatigued zone over the surface layer of the tested part.
The important result reached is summarized as follows :

1) w kcal/em?/cycle being the accumulated fatigue energy per a cycle and ¢ kcal/
cm?/cycle the heat generation per a cycle, on w-, g-log N co-ordinate, w-log N curve was
parabollic of the 2nd. order with its axis parallel to w-axis and with a maximum w-value.

2) The depth of the fatigued layer, evaluated on the assumption that the accumu-
lated fatigue energy at the fracture cycle is equal to the static fracture energy, was of
the same order as the most frequent depth of fatigue cracks observed by a X200 optical
microscope. It is concluded that this assumption is almost valid and no energy will be
stored in the deeper interior of the material.
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Table 1. Tested Material.
¥ *t C35S (840°C iz 30 4R+, #IF-hAH)
C Si § Mn 1 P S Cu Ni Cr

e sr (%)
038 | 0.22

0.82 1 0.021 0.018 0.03 0.016 | 0.037

B R A | LR | HE MR | IRME R RERMERRE | B R

PR 60 HE B (kg/mm?) | )kg/mm?) (%) (%) (kg/mm?) | (kg/mm?)

34.7 59.9 39.1 51.7 20,700 8,074
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Fig. 1. Faigue Test Piece
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Fig. 2. w,g-N Curve.

r=145kg/mm?: w(N)=—"7.38(log N?+73.0log N—163

r=16.0 kg/mm?: w(N)=—9.86(log N)*+84.7 log N—153.5 (1)
t=175kg/mm?: w(N)=—7.87(log N?+63.02log N—74.4
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