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Experimental Study on the Fatigue Behavior of Welded Joints
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Abstract

We investigated the effect of weld details on fatigue behavior of a material, JIS SM 490 A, with
yielding strength of about 350 MPa and tensile strength of about 520 MPa. Tensile tests, instrumented
indentation tests and fatigue tests were carried out on double V-grooved butt weld plates such as
reinforcement removed, as-welded and weld toe ground. In addition plates with transverse fillet welded
web, load carrying cruciform fillet welded plates, non-load-carrying cruciform fillet welded plates and
longitudinal butt welded plates were tested. S-N curves for the above specimens were obtained and

analyzed
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Table 1 Fatigue test specimens I \]Q i : ﬁﬁf,[;:-' :.:_l: ;a%
Specimen types Specifications | Symbols ‘-_ g _ it

Base material

200x25x10t BM

Double V-groove butt
weld - as welded

Fig. 1 Measuring
200x25x%10t AAN

Double V-groove butt
weld - annealed

Double V-groove butt
weld -  reinforcement
removed

Double V-groove butt
weld - weld toe ground

Double V-groove
butt weld - weld toe
ground and annealed

points Fig. 2 Hardness, AAN
200x25%10t AAY
200x25%10t RN i
200%x25%10t GAN
200x25%10t GAY
(b) HAZ (c) Weld metal

Plate  with  transverse
fillet welded rib

300x25x%10t,
rib length=30, TN
leg length=8

Fig. 3 Stress-strain curves obtained by indentation
test for AAN

Load-carrying
cruciform fillet
welded joint

300x25x10t,
rib length=30, CN
leg length=8

Non 30025101, g )
load-carrying  cruciform| rib length=30, | NCN i .
fillet welded joint leg length=8 ;‘
Longitudinal double 300%25% 10t LN B .
V-groove butt weld “
'.I'-F'I'l'l""i sran
22 2F A HEZAIH
1% = F2AFHS ASTM E 4667 u}la} Fig. 4 Tensile strain-stress curve
Instron 5.2 8802 (25%)}F 8503 (50=)0lA 20
Hz= 2288k t). 32 2
Z AlAe] Y3 Y2 Figo 5~213 2
3. Alg o) EATAM wAsHE B 7] 545 AR

&2 2T Fig. 6914 EW N < 10°%G Goll A
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Fig. 5 BM and AAY
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Fig. 6 AAN and AAY
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Fig. 7 BM and RN
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Fig. 8 BM and GAY
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Fig. 9 AAY and GAY
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Fig. 10 GAN and GAY
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Fig. 12 NCN
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Fig. 13 BM and TN
400
300
200
‘T
s
= 100 ~
)
o
2
g
5 50
1]
[%]
£
(2]
O Base metal
— — S-Ncurve
A NCN (R=0.1)
—— S-Ncurve
10 T T
le+4 1e+5 1e+6 1e+7
Fatigue life [cycle]
Fig. 14 BM and NCN
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Fig. 15 BM and CN
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Fig. 16 TN, bending
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Fig. 18. NCN and TN at R=0.5
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Fig. 21 S-N curves for the various welded joints
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