32

KB A EE T K
3% E18F 19854E 54
Journal of the Korean
Welding Society

Vol. 3, No. 1, May, 1985

T E== HIE Ji7tololMe] 5|2 Crack MufH S0

ML -

o

t— =

RRSCHE™* - GARE

A Study on the Behavior of Fatigue Crack Propagation Near the Holes or Inclusions

J.U. Cho,

by

M.S. Han, S.C. Kim

Abstract

fatigue lives of C.T. specimens containing the holes or the holes filled with other materials are
investigated by experimental and analytical methods.

The results of the study are as follows;

1) The fatigue lives are in the order of E'/E>1, E'/E=1 and E'/E<].

where E’ is the Young’s

modulus of other materials filling holes and E is that of matrix.
2) The fatigue life of E’/E=0 is shortest than thost fo E'/E>1, E'/E=1 and E'/E<].

3) The fatigue life of C.T.
than that of matrix without holes.

4) Because of the stress concentration around the bonding boundary,

specimen containing the holes filled with other materials is shorter

crack initiates from the lower

left on the boundary and propagates toward the upper right along the boundary.
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Table 1. Chemical Composition
Materials l Components (%)
C Si | Mn PlS’CrlNi’Mo Cu
Steel
0.15 | 0.22 \ 0.63 | 0.015] 0.009| 0.01 { 0.05 | 0.01 | 0.03
« | Z \ Fe Pb | Si P ( S c | -
Brass
639]rest\o12[ 0.11] — - | - ’ — ’ -
Table 2. Results of tensile test
T Specimens Steel Steel Brass
Ttems \ Steel Brass ‘ +Brass +Steel +Brass
Yield stress (N/mm?) 493 225 |
Ultimate stress (N/mm?) 607 343 84 344 119
Modulus of elasticity (N/mm?) 102, 680 39, 200
Poisson’s ratio 0. 3577 0. 2856
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Table 3. Conditions of Fatigue Test

TTe— Material
Steel Brass
Intent
Mean load (N) 3,920 2,940
Amplitude load (N) 2,940 1, 960
Herz (sine wave) 10 10
Room temperature (°C) 20 20
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Photo 2. Specimen after fracture
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CRACK GROWTH RATE, DA/DN(MM/CYCLE)

[+
[=2}

1E-0%

1€-04

1E-0

PLATE WITHOUT HOLE

N =3 28035683 -
@ =2.0044318 X 10

10

Fig. 6.

100

STRESS INTENSITY FRCTOR RANGE, [MPR- N7}
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Stress intensity factor range vs. crack
growth rate for Brass C~T Specimen
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