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A Study on the Fatigue Crack Propagation of Partly Heat Treated
Medium Carbon Steel
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ABSTRACT

It is well known that mechanisms of fracture and fatigue crack propagation depend upon
various characteristics such as environmental condition, crack geometry, heat treatment
and mechanical properties. It seems to be important for the detailed evaluation of
structural integrity to investigate the effects of the above factors on the behavior of
structural components which contain flaws. In this paper, it is studied that the fatigue
crack propagation of partly heat treated medium carbon steel(SM45C) by high frequency
heat treatment.
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Table 2-1 Mechanical properties
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SM4C | 1701616 | 0298 | 1153 | 51330 | 295 949

Table 2-2 Chemical compositions (Wt%)
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Table 2-3 Load conditions in constant
stress amplitude test
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Load conditions ' Sress
. Pmax(KN) | Pmin(KN) ration(R)
Materials
SM45C(Base material) 5.8 1.176 0.2
SM45C(Heat treatment) 29 0.588 0.2
SM45C(B:60%, H:40%) 588 117 0.2
SM45C(H:60%.B:40%) 29 0.58 0.2
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Fig. 2-1 Configuration of fatigue specimen
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Fig. 2-2 Types of fatigue specimens
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Fig. 2-3 Preparation process of partly heat
treated specimen
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Table 3-1 Material constants in
Paris’ equations

Material Const. Paris equation
Materials m C
SM45C(Base material) 463 1L8X10™
SM45C(Heat, treatment) 49 1.08X107°
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Fig. 3-1 Crack length vs. number of cycles for raw SM45C in
constant stress amplitude test(4K increasing test)
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Fig. 3-2 Crack length vs. number of cycles for heat treated
SM45C in constant stress amplitude test(4K
increasing test)
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Fig. 3-3 Crack length vs. number of cycles for partly heat
treated SM45C (B:60%.H:40%) in cocnstant stress

amplitude test (4K increasing test)
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Fig. 3-4 Crack length vs. number of cycles for partly heat
treated SM45C (H:60%.B:40%) in constant stress

amplitude test (4K increasing test)
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Fig. 3-5 Fatigue crack growth rate vs. stress intensity factor
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range for raw SM45C (4K increasing test)

-3 o <l
i0 E o @
i o
-1 o
10 4 .
] o &
:] L]
ob
] &
)
10 %4 8
] o
]
-8
10 IEREL R
1

0
AK (Mpa/m)

Fig. 3-6 Fatigue crack growth rate vs. stress intensity factor
range for heat treated SM45C (4K increasing test)
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Fig. 3-7 Fatigue crack growth rate vs. stress intensity factor
range for partly heat treated SM45C(B:60%.H:40%)

(4K increasing test)
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Fig. 3-9 Fatigue crack growth rate vs. crack length for raw
SM45C (4K increasing test)
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Fig. 3-10 Fatigue crack growth rate vs. crack length for heat
treated SM45C (4K increasing test)

18 Journal of KI[S Vol.8,No. 1, March ‘93



|
s AA !
10 - Al
] 1
1 |
h s 1
|
h [
i !
< . '
Zx i
10 7 }
£ ] - !
£ 1 S e, !
7 m e, |
g R a RN t
< R » 8% 1
~ 1
105 K !
-] I
- !
a [}
7 I
! !
“ Inlerface
i
10 -0 T T T —1 T T
10 20 30 40 50

Crack length, a(min)
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increasing test)
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increasing test)
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