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High Temperature Fatigue of Mild Steel under Varying Temperatures

(1st Report)

Shigetoshi SHimi1zUu, Takio MOCHIZUKI,

Taturo FuriMiTsu and Yoshinori Opa

Abstract

The object of this investigation is to estimaie the high temperature fatigue strength of mild steel

under varying temperature by assuming the equivalent temperature T, as

To—=t S ;Va(N, T)T(N)dN

N

where, N is the number of cycle and «a (N, T) is a weight function, depending upon the temper-

ature and cycles.

We made rotary-bending fatigue tests of two kinds of mild steel, SM41A as recieved and S12C

annealed at 910°C under various temperature conditions.
The S-N curves obtained from the experiments under three simple models of cyclic temperature

changes coinsided very well with the curves which we made from the stress versus temperature
curves for each endurance strength of the material at the equivalent temperature 7¢, assuming a= 1.

We could also substantiate this result by refering to the microstructures of both specimens which

were exposed
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Fig. 1 Test specimen.
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Table | Chemical compositions of materials.

Chemical

C Si Mn P S
SM4IA | 0.150 | 0.210 | 0.650| 0.013 | 0.014

composition (%)

Material Symbol

Rolled steel for
welded structure

Mild steel |S12C | 0.120 | 0.160 | 0.500| 0.002 | 0.006

Table 2 Mechanical properties of materials.

Yield stress | Ultimate strength |  Elongation
Symbol (kg/mm’) (kg/mm?) (%)
SM4IA 29.0 45.0 30.0
S12C 30.6 44.5 34.4
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Symbol _
Material T T t t2 t3 te
Model °C °C min min. | min. | min
a |150(400(32.4{30.0(19.5|21.6
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C [150(400(324! 0 {19.5|21.6
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Fig. 7 S-N curves of 0.12% C-Steel (annealed) at room temperature,
200°C, 300°C, 350°C, 400°C, 450°C and 550°C.
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Fig. 9 Temperature versus repeated stress diagram with endurance strength as
parameter (0.12% C-Steel).
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Fig.10 Comparison between S-N curves under cyclic variation of temperature
and estimated S-N curves for equivalent temperature T. (SM41A).
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Fig.11 Comparison between S-N curves under cyclic variation of temperature and

estimated S-N curves for equivalent temperature 7. (0.12% C-Steel).
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