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A Study on the Fracture Mechanical Behavior of Cruciform
Welded Joint with Fracture Cracks
by
Dong Suk Um¥, Sung Won Kang* Duk Sang Yu**

ABSTRACT

This paper describes a study of fillet welded joint stressed perpendicular to the weld line,

The finite element method was used to determine the stress intensity factor for cruciform joint
at weld toe and root cracks according to variation of H/Tp, weld angle and main plate thickness,
But, in this study, weld angle was fixed at 45°, since the variation of weld angle affect the stress
intensity factor little, also main plate thickness was fixed.

Pulsating’ tension fatigue test was done at the second phase of experiment,

The work using the concepts of the fracture mechanics on the stable crack growth, was in the cor-
relation of the experimental fatigue stress-life behavior because the fatigue behaviors of various joint
geometries are related to the stress intensity factors calculated by F.E.M. analysis, Main results
obtained are summarized as follows.

1> According to the propagation of toe crack, the variation of the stress intensity factor at root crack
is obvious as H/Tp is smaller.

2) According to the propagation of root cracks, the change of the stress intensity factor of the toe
is very large with propagation of root crack.

3) The calculation formula of the stress intensity factor of crack propagtion at the root crack was
obtained.

4) The calculation formula of the stress intensity factor at the toe cracks was obtained in similar
manner.

5) From the results of experiment, the velocity of fatigue crack propagation at the weld toe and
root was estimated,
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Fig. 1. Dimension of each models
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Fig. 2. The region of F.E. M, analyzed

Table 1. Dimension of each models

L

=

Weld 2 T

slzet,

A

N
7y
=0

=, 2AY FA 5 499 xR

peich

s

=3

wetA

H/Tp ¢} 3ol

r

T

. wd R4

30

A

0.5, 0.833, 1.2¢ 371A1= w3lA g o 1 o]

ﬂmo

ted glolA ofe 7kR] ae A

Yz =
AAF

2.
=

2o

Journal of KWS Vol. 1, No, 1, Aug., 1983



AlAFY g 230189 ¥R Fdd g gy 89 33

AN Part I

Partl

e

Fig. 4. Finite element mesh of model B

KEEBESE 5175 F 15 19835 85

39




40
o= It ﬁ_é\d *

Fig. 3. Boundary condition of F.E. M,
analyzed model

A AT ) WA AL E4 Tp=30mmyd 735
E H/Tp=0.54 #l& 9r=4] T2 T defvhm
H/Tp=1.28 A& 2% TDo] 473 kg8 H/T»

Table 2. Step of crark propagation in the
weld root and toe
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Table 3. Mechanical properties and chemical composition of steel used

Mechanical properties*® ‘

Chemical composition* %

Mild
Steel e | FlgE l c l si Mn * P 1 S
SS 41 30 [ 46 44 ‘ 0.14 \ 0.22 | 071 | o018 | o0.007
* referred from mill sheet
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