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Quantitative Evaluation of Fatigue Strength in Ductile
Cast Iron by Extreme Value Distribution

Myung-Jin Yoon*

{ Abstract [l

In this study, fatigue limit of ductile cast iron is evaluated based on phenomena of the microscopic observation, such as
matrix structure, spheroidal ratio, size of graphite and distribution. Three different ferrite-pearlite matrix structure, GCD
45-3, GCD 50, GCD 60 series, all of which contain more than 90% spheroidal ratio of graphite, were used to obtain the
correlation between maximum size of graphite and fatigue strength.

It was concluded as follows.

(1) In Ductile cast iron of ferrite-pearlite matrix, the fatigue limit of GCD 60 series with 73% pearlite structure was the

highest.

(2) From observation of the starting point of crack of all specimens, it is noted that the crack initiates, in graphite, goes

through ferrite and propagates into pearlite.

(3) A good quality of Ductile cast iron used in this experiment can be checked from uniformly distributed graphite. The

negligible interaction effect between graphites was verified by microscopic observation and fracture mechanics
investigation in surface and interior of the specimen.
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Table 1 Chemical composition Wt.(%)

Materials C Si | Mn P S Mg

GCD 45-3 337 | 274 | 0.03 | 0.019|0.019 | 0.042

GCD 50 370 | 275 | 039 | 0.018 | 0.017 | 0.042

GCD 60 372 1 275 | 034 | 0.016 | 0.018 | 0.041

Table 2 Mechanical properties of specimens

Mechanical Properties

Materials | Sphe- | Tensile | Elon- | Brinell aféﬁgs
roidal | strength | gation | hardness |- e
ratio | (MPa) | (%) (Hs) i

~ GCD .
s | 0% | 461 ) 150 232
GCD50| 90% | 510 16 174 32
GCD60 | 90% | 608 8 212 257
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Fig. 1 S-N curves for the spheroidal graphite cast iron
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Fig. 2 SEM fractograph on fracture surface of specimen
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Fig. 3 Micro structure of GCD 60 Series
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Fig. 4 Statistical distributions of the maximum size varea ,,

for ductile cast iron

Table 3 Comparison of predicted fatigue limits with the
experimental values
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