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A Study on Characteristic of Probabilistic Distribution of
Fatigue Fracture Toughness in SM20C steel
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ABSTRACT

The strength of material is scattered owing to the inhomogenity of microstructure, in spite of
the same material. Therefore, in order to design the mechanical structure with the reliability
engineering, it is important to grasp the statistic nature of material strength. In this paper,
effects of grain sizes for the statistical nature of the fatigue crack growth was discussed. And
the statistical of mechanical properties was compared with statistical nature of the fatigue crack
growth rate.
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Table 1. Chemical compositions

Composition(Wt%)
[} Si Mn P S Ni
0.168 | 0.021 | 0.828 | 0.015 | 0012 | 0.012

Material
(SM20C)

Table 2. Heat treatment conditions and grain size of

ferrite
. Grain size
Heat treament conditions

d(mm)
Material 870C Normalizing 0.001

(SM20C) -
920C Annealing 0.18
1,030C Annealing 0.25
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Table 3. Loading conditions in fatigue crack growth
test

Pmax | Pmin | stress | wave | Frequency
(kNY | (kN) | ratio | form (Hz)

von-heat
Non-heat | 100 | 0490 | 01 | sine 5
treatment
Heat .

6.87 0.687 01 sine 5
treatment

Table 4. Tensile test results (Non-heat treatment)

Mean(MPa) C.O.V(%)
Yield strength 340.60 0.09%
Tensile strength 583.47 0.022

Table 5. Tensile test results (Heat treatment)

pen——
TN SEE T £ fean(MPa) | COV(%)
d(mm)
0.091(870°C) 269.67 458
Yield -
0.18 (920°C) 22771 582
strength
0.25(1030°C) 21348 652
0.091(870°C) 39318 054
Tensil
eIsie 018 (@20°C) 38481 065
strength
0.25(1030°C) 380.14 076
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Fig. 1 Distribution function of yield strength (Non-heat
treatment condition)™
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Fig.6 Relationship between stress intensity factor range
and crack growth rate (Non-heat treatment)'®
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