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The Effect of Overload Variation on the Fatigue Crack Behavior
at the Axial Direction Hole Defects

S. H. Song(Mech. Eng. Dept., Korea Univ.), M. C. Kim(Graduate school, Korea Univ.)

ABSTRACT

It is difficult to explain the effects of complex variable loading experienced by the machine and the structure only
with the studies of the single-overload itself. Hence, it is thought that the variation of overload-holding time are
required to explain the effects more clearly. The effects of the overload were analyzed by means of the crack
retardation, and the fractography on retardation zone. A characteristic of the fractography on retardation zone was that
striation distribution did not appear due to decreased crack driving force. Rotary bending fatigue tests were performed

with the circular shaft which has two hole defects.
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Table 1 Chemical composition of SM20C (wt%)

C Si Mn P S

0.20 0.24 0.59 ([ 0.029 | 0.034

Table 2 Mechanical properties of SM20C

Yield strength (MPa) 290
Tensile strength (MPa) 432
Elongation (%) 37.02
Hardness (Hv) 160.8
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Fig. 1 Geometry of fatigue test specimen (unit : mm)
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Fig. 2 Schematic of stress model
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(a) One hole defect
( di=1.0mm, h=1.0mm )

Two Hole Defects '
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(b) Two hole defects
( &=1.0mm, ds=0.5mm, h=1.0mm, L=1.5mm )
Fig. 3 Relationship between crack length and number

of cycles in SM20C

l\ Slip band

(a) Crack length(a)=0.00mm
( 0=200MPa, N=2.6x 10°cycles )

(b) Crack length(a)=0.46mm
( ¢=200MPa, N=3.8x 10°cycles )

Overload point

(c) Crack length(a)=1.15mm
( 0=200MPa, N=6.6x 10°cycles )

Overload point

(d) Crack length(a)=1.70mm
( 0=200MPa, N=7.0x 10°cycles )

Overload point

(f) Crack length(a)=3.33mm
( 6=200MPa, N=7.8x% 10°cycles )

Fig. 4 Fatigue crack initiation and propagation in case
of the two hole defects under the original
load=200MPa, overload=300MPa
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Fig. S Relationship between crack propagation rate and
crack length in SM20C
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Retardation zonce

(a) Fracture surface

(b) Before retardation

(c) Retardation zone

(d) After retardation

Fig. 6 Fracture surface and fractography of the retardation process
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