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Abstract

The Critical size of artificially induced micro-holes in 0.17%, 0.36% Carbon steel Specimens
with Spheroidized Cementite and in 0.17% carbon steel specimens with martensite structure is
compared with annealed pre-crack in order to discuss the physical meaning of the fatigue limit
and evaluation of the tolerant micro flaw size at the stress level of the fatigue limit,

Results obtained were summarized as follows ;

(1) In this study, non-propagating crack length of Smooth specimen and criticial pre-crack

length (I} is coincide.

(2) Inthe carbon steels with spheroidized cementite structure, critical pre-crack length (/c) and
allowable micro-hole size (dc) is coincide each other at the fatigue limit level.

(3) It has been published that there exists a particular size of micro-hole which has no effect
on the fatigue limit. In this study, the micro-hole of critical size can be regarded as equivalent to
a tolerant micro flaw which would not reduce the fatigue limit.
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Table 1 Chemical composition
Wt. %

Material C Si Mn P S
SM15C 0.17 { 0.29 | 0.42 { 0.09 | 0.010
SM35C 0.36 | 0.27 } 0.53 [0.014 (0.011

Table 2 Process of specimens preparation

| Material :SMI5C,SM35C

SM15C SM35C

900°C thr W Q. 850°C 1hr-W.Q.
580°C 05hr. tempering] 600 0-5hr tempering

| Machining |
!

l Surface finish emery paper #100 ~ # ZOOOj

!
| Electro-polishing |

4 {
Fatigue loading E.D.M.
for pre-crack for hole
[ 640°C 1hr Vacuum annealing I

[ Fatigue tests I

E.D.M. : Electro discharge machining
W. Q. : Water quenching
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Fig. 1 Surface microstructure of specimens

Table 3 Mechanical properties

Sphroidized Marten

Specimen cementite -site

SM15C | SM35C | SM15C

Micro vickers hard-

ness(100gr. 50points) | L+ | 220 | S

0.29 roof stress
% P 440 | 500 | 472

(MPa)
UTS (MPa) 550 620 585
Endurance limit 945 395 305
(MPa)
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Fig. 8 An evaluation of the critical length of pre-
crack at the fatigue limit of martensite
SM15C structure

0= 305Mpa
N=1.0X10"
L=135um

Fig. 9 Non-propagating crack of pre-crack speci-
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Fig. 10 An evaluation of the allowable size of micro-
hole at the fatigue limit of spheroidized
SM15C structure
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Fig. 11 Non-propagating crack of micro-hole speci-
men (SM15C)
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