
P
os
te
d
on

A
u
th
or
ea

9
J
u
n
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
gh

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
32
02
63
.3
02
21
65
2/
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
.

Fatigue fracture and probabilistic assessments of a cone and pipe

welded structure of stainless steels

Gyoko Oh1

1Research and Experiment Department Tokyo Roki Co Ltd 1-9-1 Tana Shioda Chuo-ku
Sagamihara 252-0245 Japan

June 9, 2021

Abstract

Using thin-walled cone-pipe welded joints of stainless steels, fatigue tests under bending loads were carried out. The test data

were statistically analyzed with the Benard’s approximation, Gaussian, 2P-Weibull, and 3P-Weibull distributions. Stress–life

curves at different failure probabilities by a constant strength scatter band model were obtained. The metallographic structures

were investigated, and the stress concentration states were analyzed to elucidate the causes of the strengths and scatters. In

the high-cycle fatigue regime, the 2P-Weibull distribution was mostly in agreement with the Benard’s approximation, and the

coefficient of determination was 0.9666. The microstructure of the weld metal with a high weld opening angle was mainly ferrite

phase with 20% austenite distribution. The crack initiation point was close to the weld interface, but the propagation direction

was at a right angle, and initially penetrated the heat affected zone of the cone, leading to the high fatigue strength. The stress

concentration factors depended on the weld opening angles, indicating the main factor which affected strengths and scatters.
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