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Abstract

This study has been made to investigat into the relation between fatigue crack behavior and
ferrite grain size. As experimental observation of the low-carbon steel specimen with the drilled
micro-hole under rotating bending stress was made to accomplish this investigation.

Obtained results are as follows;

(1) The fatigue limit of micro-hole depends upon the magnitude of ferrite grain size, as indic-

ated by the Hall-Petch formula.

(2) The fatigue crack occurring around the micro-hole is of shear type, and the frequency of

fatigue crack initiation depnds upon the ferrite grain size.

(3) The magnitude of ferrite grain size affects the behavior of fatigue crack propagation up to

the crack size of 0.3mm. The effect, however, is negligible for the crack size larger than

0.3mm,
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Fig. 1 Geometry of fatigue test specimen

Table 1 Chemical composition of specimen

‘ Composition (wt%)

Mild c | si Mn | P s Cr Ni ] Mo i Cu
steel
0.17 | 0.12 0.53 | 0.01 | o0 0.18 | 0.2 | 013 0.14
Table 2 Mechanical properties of specimen
Tensile . Reduction
Series strength Elor(lgaitlon of area Heitntéigtmem Remark
(kg-f/mm?) ° (%) oncition
A T
A 45.18 37.6 10.7 furnace cooling Notch
0.3 specimen
E 1150°C ehrs | SmoRR
_B— 31.78 52.4 19.8 furnace cooling |~ Notch
0.3 specimen
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Table 3 A procedure of heat treatment and specimen preparation

| Base material ’—,l Heat treatment I—‘

__., 900°C 1hr Furnace cooling(A-series)

——'l 1,150°C, 6 hrs Furnace cooling(B-series) —

J—

'

|

—»! Hole drilling |—

\ Manufacturing copy lathe \-—»‘ Surface polishing I—»‘ Electropolishing }—

—{ Smooth series }—

——vl A, s series

——! Eletropolishing |—l

—-—», Bq.s series

—vl Acmootn series |—

"—" Bemootn series l—

l —’I Specimen

Table 4 Grain size of experimental materials

Diameter Ferrite ~ The condition Micro-Vickers
ngb-c::m?f of average grain size lérgrfl‘“z) of heat hardness(100gr)
peci grain (mm) ASTM No. treatment H,(mean)
Series A 0. 041 6.7 4.94 900°C 1hr 151
Ao Furnace cooling
Series B 0.095 4,2 3.24 1,150°C 6hrs 123
Bo.s Furnace cooling
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