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Evaluation of Fatigue Strength and Characteristics of Fatigue Crack
Closure in SM35C Steel

Myung Jin Yoon*

Abstract

It is not clearly known how surface defects or inclusions of a medium carbon steel affect a
fatigue strength. In this study. we used SM35C specimens with spheroidized cementite structure
to eliminate dependence of micro structure of fatigue crack. The investigation was carried out by
behavior of crack closure at non-propagating crack and effect of the fatigue limit according to the
artificial defects size. ~Experimental findings are obtained as follows : (1) Fatigue crack
initiation point of medium carbon steel with spheroidized cementite structure is at the surface
defects. (2) Non-propagating crack length of smooth specimen is equal to the critical size of
defect. (3) Considering the opening and closure behavior of fatigue crack, the defect shape
results in various crack opening displacement. while it does not affects the fatigue limit level of
medium carbon steel with spheroidized cementite structure. (4) The critical length of the
non-propagating crack of smooth specimen is the same as critical size of defect in transient area
which determines threshold condition in steel with spheroidized cementite structure.,
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Table 1% £,

Table 1 Chemical composition Wt.(%)
{ Material | C Si Mn P S
SM35C | 0.36 | 0.27 0.53 | 0.014 | 0.011
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Table 2 Mechanical properties of specimens

Mechanical |[Micro- 0.2% {Tensile |Elonga-
Properties |vickers Proof |strength {tion
hardness( |Stress |(MPa) |(%)
0.98N,50 ((MPa)
Points)
SM35C 229 500 620 25.4
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Fig. 1 Geometries of fatigue test specimen
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Fig. 2 Loading condition in rotary bending
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Fig. 3 S-N curve of smooth specimens

T ARLYY 23 dPe F2 ZUEP
U 232 Ao 3ol Pt B APolA
ARERE Seade] HEA SEA YN E J2FE
=gl FFaYo] LA AYPHe XFHIAYL Fig.
49t Zo| FRATAN Y Yot} HgAniet
Al@HY F¥elE 20-30im 2719] EBAZ o] Mt
R, FFade 29 2P5oM 7 & AgelA 2



o

o
2

o =325MPa
N=1%107(cycles)
Fig. 4 Non-propagating crack
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Fig. 5 Fatigue limit according to the defect size
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Fig. 6 Crack opening displacement of
nonpropagating crack
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