
P
os
te
d
on

A
u
th
or
ea

24
J
u
l
20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
62
71
04
37
.7
98
24
59
1/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Microstructurally small fatigue crack initiation behavior of fine and

coarse grain simulated heat-affected zone microstructures in low

carbon steels

Hide-aki Nishikawa1, Yoshiyuki Furuya1, Manabu Enoki2, and Manabu Enoki2

1Busshitsu Zairyo Kenkyu Kiko
2Tokyo Daigaku

July 24, 2021

Abstract

Successive observation of fatigue crack initiation process was conducted on six types of thermally simulated HAZ microstructures

to clarify the physical significance of fatigue life difference between coarse grain (CG) and fine grain (FG) heat-affected zone

(HAZ) microstructures. The results showed the fatigue life-decreasing mechanism in the CGHAZ to be successfully explained by

acceleration of the shear mode fatigue crack growth rate provided the crack is smaller than the prior austenite grain size, based

on the following experimental results. In other words, the fatigue cracks initiated along the shear stress plane. In addition, the

prior austenite grain size of crack initiation life with the FG and CGHAZ were comparable, since the shear mode fatigue crack

growth rate of the CGHAZ was faster than that of the FGHAZ. As a result, the remaining fatigue life after the grain size crack

initiation of the CGHAZ become shorter than that of the FGHAZ as a function of grain size difference.
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