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The Effect of Vibration during Welding on the Fatigue Strength of Weldment
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ABSTRACT Vibration occurs due to the wind and vehicles, etc., in the field welded joints of
steel bridges. However, the effect of vibration on the fatigue strength of field welded joints in

steel bridge are not yet clearly understood.

In this paper, the effect of vibration on the fatigue strength of welded joints was elucidated in

order to improve reliability in the field welded joints of steel bridge. The base material used in
this investigation was SM 490A steel of weldable grade. Flux Cored Arc Welding(FCAW) process
was used to fabricate the double "V" butt joints. Welding was performed on the steel under the

mechanical vibration of given frequency. The applied frequency was resonant frequency. Also,

weldments formed under no vibration were fabricated. Fatigue tests were conducted using a

servo hydraulic controlled 50tonf capacity UTM with a frequency of 5Hz wunder constant

amplitude loading,.
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Fig. 1 A view of experiment

Table 1. Mechanical properties of Base metal

Yield stress |Ultimate strength|Elongation

Table 2. Welding process and weld metal

Welding process weld metal

FCAW Coreweld 111RB(1.49)

Table 3. Mechanical properties of weld metal

Yield stress |Ultimate strength|Elongation
(MPa) (MPa) (%)
510 570 27

Table 4. Chemical composition of

weld metal(wt, %)

C Si Mn P S
0.05 0.63 1.34 0.014 | 0.011

uni(=mm/

L=1200

(MPa)

(MPa)

(%)

431

552

22

60~
R E r 2-4 16mm

B=600

Fig.2 Configuration of experimental plate

Table 5. Welding conditions

Current | Voatage | Velocit
PASS | U0 | v | ttime)
1 240 37 305"
2 290 37 6'03”
3 300 38 6’27
Gausing

4 290 37 558"
5 290 37 605"
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Fig. 4 A view of fatigue test
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Fatigue life N(cycles)
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Fig. 5 Test results
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