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Chracteristics of Fatigue Failure according to Thickness of Material and Number of
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Abstract

Most of joining processes for machine and steel structure are performed by butt and fillet welding. The
mechanical properties and fatigue strength of their welding zone can be effected largely by the differentia
of generated heat and changes of grain size according to thickness of material and number of passes in
welding process. In this study, it was investigated about characteristics of fatigue failure according to
thickness of material and number of passes in cruciform fillet weld zone as the basic study for safe and
economic design of welding structures. Fracture modes in cruciform fillet weld zone are classified into toe
failure and root failure according to non-penetrated depth. It can be accomplished economic design of
welding structures considering fatigue strength when the penetrated depth in fillet weld zone is controled

properly.

Key Words : Fillet welding, Fatigue strength, Characteristics of fatigue failure, Cruciform fillet weld zone,
Toe failure, Root failure, Penetrated depth
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Table 1 Chemical compositions of the material

Material . . i
(wt.%) C Si | Mn | P S Cu | Ni Cr
SWS
490B 0.14]0.36 | 1.55[0.1410.02]0.22|0.21 | 0.02

Table 2 Mechanical properties of the material

. Yield strength Tensile Elongation
Material (MPa) strength (%)
a (MPa) i
SWS 490B 400 572 26

Table 3 Chemical compositions of the weld metal
for fillet joints

Material
(wt.%)

SM-70 0.09 0.41 1.10 0.12 | 0.11

C Si Mn P S

Table 4 Mechanical properties of the weld metal
for fillet joints

. Yield strength Tgnsﬂe Elongation
Material (MPa) strength (%)
4 (MPa) ’
SM-70 430 540 30
654
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Fig. 1 Cross sections of cruciform fillet welded
joints : (a) 2-pass(t;=10mm), (b) 2-pass
(t;=15mm), (c) 3-pass(t;=20mm)
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(a) load-carrying form(T:toe zone, R:root zone)

D |
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(b) non load-carrying form

Fig. 2 Configuration of cruciform fillet joints

Table 5 Dimensions of fillet joint specimens (unit

© mm)

Type t1 t2 L b D
10 12 260 25 85

LC 15 12 260 25 85
20 12 260 25 85
10 10 260 25 250
N-LC 15 15 260 25 255
20 20 260 25 260

LC : load-carrying cruciform joint
N-LC: : non load-carrying cruciform joint
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Fig. 3 Hardness distribution in toe zone of load-
carrying cruciform welded joints
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Fig. 4 Hardness distribution in root zone of load-
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Fig. 5 Failure modes of cruciform joint
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