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Abstract

In this study, one side fillet welded T-joint, used in box type girder and other welding
structure, was investigated by stress analysis and bending fatigue test without edge
preparation, with variation of joint shape.

The purpose of this study is to give the welding condition and design standard on
manufacturing one side fillet welded T-joint.

As a result, the following conclusions were obtained.

1) In one side fillet welded T-joint, the larger the leg length and the penetration depth,
the greater the bending fatigue strength because reduction of stress and strain on toe and
root. The increase of the longitudinal leg length rather than vertical leg length contributed
to the increase in bending fatigue strength.

2) In one side fillet welded T-joint without edge preparation, both general manual
welding and general automatic welding were carried out with same condition. In this case,
automatic welding showed deeper penetration and more increased longitudinal leg length
than manual welding, so that automatic welding offers greater bending fatigue strength.

3) For one side fillet welded T-joint without edge preparation with automatic welding,
the ratio(h/t) of the leg length(h) and the main plate thickness(t) in which toe crack can
occur was 1.0 over.
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Fig. 2 F. E. M model
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Fig. 3 F. E. M model on fillet vicinity
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Table 1 Result of FEM analysis
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Table 2 Dimension of weld zone defend on

specimen type
dimension} vertical |longitudinal | penetration

leg length | leg length depth
type (mm) (mm) (mm)

A g 10 6

B 13 8 2

Cc 10 1 4

D 13 14 4

E 14 17 4

Table 3 Mechanical properties of plate

(SM 490A)
. tensile Test
rolling Y. P T.S EL
di ti . . . . .
e gt/ | Geat/md) | (%)
308 546 %
395 541 23
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Table 4 Chemical composition of plate

(SM 490A)
chemical composition (wt.%)
C Si Mn P S Nb
013 0.41 112 | 0.016 | 0.012 | 0.03
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Fig. 6 Bending fatigue test system
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specimen type] symbol | fracture type regression equation
A type O Toot 4S=665.61 N, "070%
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Fig. 7 Fatigue test result
(48S: stress from 1/3 web)
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