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Abstract

Fatigue tests and analyses were carried out to investigate fatigue strength and crack initiation point of
load-carrying asymmetric double bevel cruciform welded joints. Mesh-insensitive structural stress approach
was adopted to estimate high precise fatigue life and crack initiation point. Two different case material and
weld shape were considered in this study. Results of fatigue tests and analyses were compared and
discussed in consideration of applicability of structural stress approach as the reliable fatigue assessment

method of cruciform welded joints.
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Fig. 1 ATOS70 steel test specimen

T

19

+=
T
'

A6
i
Ty
ot

L

90
10

95 66 89 66 95

Fig. 2 SM490A steel test specimen
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Table 1 Mechanical properties
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ATOS70 620 700 33
SM490A 215 490 25
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Fig. 3 Fatigue test result
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Fig. 4 Failed specimen of SM490A
5 W) ARENE o @ ARAES 4 (1),
(2)5h o] Zb2t VERigIT,

ATOST0 -
SM490A

logV; = 13.01 —3.48 log Ao 1)
log/V; =15.67 —4.56 log Ao (2)

TEH A=
dAE 1 pass B

SM490A A2l 4% 58 o]
Yol A o] H“ﬁ Avfste] s}

=]

el

el o]28 3, ATOS70 ZAle] A$ ESRe 2E
oA 2 ﬁ%ol 2}7] AgElo] ko] o] 2t}
Fig. 4 ]11_ S M490A 73A1e] thEAQl mhgialx 2
T4 A WS Jeplc)

Fig. 5oﬂf ATOS70 27 A1dHe] thxEA<l gt
AR T 7 E UERIgIT Fig. 5 (a) 9 22 B9
Tl oet gk 9 Fig. 5 (b))% 22 ESF, FE
H dgo] FAlo Mk £F s RErt e

3. 7= olgst =¥k It
31 #x8H 7Y

B4 ESHA F A weo g s =
s 32 2 2 23 v ] H Vi 1
A BEAdS 2 A ot &
7} o] AT

olgg & FulE Fig. 7olAMet Zo] 71stetd &

Aol 93 ‘:‘”‘34—‘ Ay AR =R X
ofg)] WA= HIAE A AweE 28 3194‘11 o]
uf Azke] A§-eb o] ALEE= skl
Hy zo7 MAio| 7le3sk 8RS 13238 (Structural
stress, o,)22 A& 4 U}
ojd 7239 983 (Membrane stress, o,
7 #5383 (Bending stress, 0,)%%e T2 3

g 5 oloh HAE =AGR A A, Adske

l:L-l -

574

(a) Toe crack failure

(b) Mixed crack failure
Fig. 5 Failed specimen of ATOS70

Fig. 6 Stress profile at weld toe
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Fig. 9 Finite element modeling
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Fig. 11 Finite element modeling of ATOS70
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Fig. 13 Structural stress results with respect to
possible crack points
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