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Quantitative Evaluation of Fatigue Strength

by Spheroidal Ratio of Graphite in Ductile Cast Iron

Yoon Myung-Jin*

{ Abstract #}

Although the problems of defects and nonmetallic inclusion in metal fatigue are very complicated, it is particularly
important to view these problems from the perspective that defects and inclusions are virtually equivalent to small
cracks. This concept will help us to understand various fatigue phenomena caused by graphite of Ductile cast iron.

Therefore, in this study, different ferrite-pearlite matrix structure and spheroidal ratio of graphite of 70%, 80% and
90%, GCD40, GCD45-1 and GCD45-2 series, have been carried out rotary bending fatigue test, estimated the maxi-
mum size of graphite, investigated correlation.

It was concluded as follows; (1) in ductile cast iron which have various spheroidal ratio of graphite, the fatigue
limit C series of 90% spheroidal ratio of graphite is the highest. While, A series of 70% spheroidal ratio of graphite
is the lowest. (2) fatigue limit was predicted by vickers hardness(Hv) of matrix, /area of maximum size graphite
inputting Murakami and Endo's formula.

Key Words : ductile cast iron(7-4 & F4), variation of fatigue strength(3] 2.7} =% 8}), spheroidal ratio of graphite(T/¢ 8} &),
maximum size of graphite(Z% &] 2| tf] 2.7]) ferrite-pearlite marix structure(s) 2}o] E-H g}o] E 7] 2] 2 4])
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Table 1 Chemical composition Wt(%)

kS c Si Mn P S Mg
Standards
GCD 40 353 294 0.22 0.020 | 0.015 | 0.033
GCD45-1 | 354 2.73 0.23 0.021 | 0.012 | 0.036
GCD 45-2 29 2.73 0.22 0.020 | 0.013 | 0036
Table2  Mechanical properties of specimens
Mechanical Properties
[ i -
| sphe- | Tensite | %2% | Blon- | Brinelt | Micr
Materials | . Proof . vickers
roidal | strength Stress gation | hardness hardness
ratio | (MPa) | 0 (%) | (HB) q
(MPa) (Hv)
A Series | 70% 408 374 5.5 156 168
B Series | 80% 439 344 4.6 159 210
CSeries | 90% | 456 | 432 | 93 165 | 232
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Table 3 Comparison of predicted fatiguc limits with the
experimental values

A Series B Series C Series
ono exp 210
2 5
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Nared
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(um)
O-H'()
\
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(%) . . .
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