252 REBWLERICE F 134 ¥ 25, pp. 252~256, 1989,

GO
A77) 22 B3] sHEstls ABS Wshest
TEA A #3F A
o Z g
(19884 119 99 AH4)
AE Count Rate and Crack Growth Rate under Low Cycle
Fatigue Fracture Loading
Kang Yong Lee
Key Words: AE Count Rate(AE4 w3-8), Crack Growth Rate(f#<dAA%), Stress Inten-
sity Factor (& A 71 Al4~), J-Integral(J-A¥), Low Cycle Fatigue Fracture (A
S IEEEE)
Abstract
In the low cycle fatigue fracture testing with KS(or JIS) SS41 Steel, crack growth rate, AE

count rate and J-integral range are measured to get empirical relations between crack growth

rate and

J -integral range, AE count rate and J-integral range as well as AE count rate and crack

growth rate. All the relations are shown to be linear on the log-log graphs. It is also shown that

the linear relations can be formulated by using Dunegan’s assumption and elastic-plastic fracture
mechanics along with the well-known relation of crack growth rate and J-integral range.
It is concluded that the differences between experimental and theoretical values are due to

Dunegan’s assumption.
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Table 1 Mechanical properties of material

Material Tensile Strength Yield Strength Young’s Modulus
(kgf/mm?) (kgf/mm?) (kgf/mm?®)
S§S41 45.63 27.091 2.31x10*
Table 2 Chemical composition of material (weight %)
Material C P S Mn Fe
SS41 0.1688 0.0114 0.00395 — Rem
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100¢ y
C ‘I,'
= .//
i °

. o /60
Q | 4
E, i [} //
< /®
8 /
a2 10p [
§ F .
/
= I /
s L
2 L
Q i .://
3 /
1r
Coy
b //
s ®
sL/1 I " "
037 2 3
AJ (kgf/mm)

Fig. 4 AE count rate vs. 4]

A71A 479 w9+ kgf/mmE vteld w)
T cFH omE 7z 10009

ol {3k WA Al 50529 Al 20242 E BT

d u} glmeo,

3.6112.2 QdojAct,

80 >
[ .‘/’
r /e
l- 'p.
L ’/.
® | /@
3 o
510:— /‘ ..
- rY ) 7
g i //
$ T b
/
A
1 /
»
»
- ®/
Y
-/
[/ o®
A L
04 1 2 3 4(x107?
da/dn(mm/cycie)

Fig. 5 Acoustic emission rate vs. crack growth rate
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