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Abstract

Fillet welded joints, specially in ship structure, are well known the critical part where stress conce-
ntrate or crack initiates and grows.

This paper is concerned with the study of the behavior of fatigue crack growth at the root and toe
of load carrying cruciform fillet welded joints under three points bending by the determination of stress
intensity factor from the J-Integral, using the Finite Element Method.

The stress intensity factor was investigated in accordance to the variation of the weld size (H/Tp).
weld penetration (a/W) and plate thickness (2a’/Tp).

As mixed mode is occured on account of shearing force under the three points bending, Stern’s reci-
procal theory is applied to confirm which mode is the major one.

The main results may be summerized as follows

1) The calculation formula of the stress intensity factor at the both of root and toe of the joint was
obtained to estimate the stress intensity factor in the arbitrary case.

2) The change of stress field around crack tip gives much influence on each other at the root and
toe as H/Tp decreases.

3) Mode I is a major mode under the three points bending.
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Table 1. Variation of model A.B and C
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Model [ H/Tp | Tp ] Te [ H { W | He ] A L S
A 0.3 16 16 4.8 } 12.8 180 120 300 4.8
B 0.5 16 16 8.0 16.0 180 120 300 8.0
c 0.8 16 16 12.8 ‘ 20.8 180 120 300 12.8
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Table 2. Variation of a/W and 2a’/Tp for model A,B and C

ROOT
Model A | Model B | Model C
a(mm) ; a/W [ a(min) | a/W ’ a(mm) I a/W
0.8 006 | o8 | 0o | 0.8 | 0.0385
16 | 0.125 | 1.6 | 0.1 | 1.6 l 0.077
32 | 0 | 3.2 0.2 | 22 | 015
4.8 | 0375 | 4.8 0.3 | 4.8 | 0. 231
64 | 05 | 6. 4 | 0.4 6.4 | 0.3077
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| I S - B B O | w2z | o5
: | | 12 0. 6154
| | 1ea 0. 692
| | 16.0 0.77
TOE
a’ (ini) l 2a’/Tp ‘ a’ (mm) \ 2a’/Tp ! a’ (mm) ‘ 2a’/Tp
: 0.8 | 0.1 | 0.8 | 0.1 | 0.8 | 0.1
16| 0.2 | L6 | 0.2 | 16 | 0.2
24 | 0.3 | 2.4 | 03 | 24 | 0.3
3.2 | 0.4 F 52 | 0.4 | 3.2 ( 0.4
10| 05 | 10 | 05 | 20 | 0.5
18 | 06 | 4.8 0.6 | 18 0.6
56 | 0.7 | 5.6 0.7 | 5.6 | 0.7
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