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A Study on the Initial Crack Growth in Spheroidal
Graphite Cast Iron under Extremely Low Cycle
Loading
2w oA 9 =R 4 s g

Kim, Min-Gun Lim, Bok-Kyu Kim, Dong-Youl

Abstract

In this study, extremely low cycle fatigue tests were carried out under push-pull loading
conditions using graphite cast iron (GCD). In order to clanfy the fatigue fracture
mechanism of GCD in an extremely low cycle fatigue regime successive observations of
internal fatigue damage were performed.

The results obtained are as follows. (1) The process of extremely low cycle fatigue can
be classified into three stages which are composed of the generation, growth and
coalescence of microvoids inside materials. (2) In an extremely low cycle fatigue regime,
microvoids originate from debonding of graphite-matrix interface
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Table 1 Chemical composiiion(wt%)

C |Si|Mn| P S | Mg

GCD
45

5

3.7513.0]0.15] 0.03 [0.015/0.04

Table 2 Conditions of heat treatment

Treatment Oy ors 5 U
Condition (MPa) | (MPa) '
Annealing,

600C. 2hr 316 443 |123.8 221

Table 3 Characteristics of surface graphite

Treatment ,
e | Disgl1m) | Hsg(96) | Asg(98) | N1/}
Annealing, | og 56 27 237
600C, 2hr

Dsz * Average size of graphite
Hsg : Nodularity of graphite

Agg ¢ Area fraction of graphite
Ny @ Nodule count of graphite

Microstructure of spheroidal graphite
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Fig. 3
machine

Servo pluser fatigue testing
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Fig. 5 Macroscopic observation of fracture
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Fig. 6 Pearlite crack growth
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