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Table 1 Mechanical properties and
chemical compositions of steel used

Mechanical properties

Chemical composition

vs. | TS |® .
clsi|Ma|P|Ss

(kgt/mm® | (kgf/rmm® | (%) o

- 259 434 34 {016 ]0.16| 0.69 | 0.16 | 0.08
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Table 2 Welding conditions of fillet welded
cruciform joints
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Specimen A (Leg length 18 mm)

Pass{Welding| Welding Elwe Amp | Volt Travel
| Method | Position | e %% | (a) | (vy | Sreed
No (mm) (cm/min)
1| 40.2
2 | co, . 470
| 3 | Horizontal 12 280 - 3 48.8
4 ) Position : 300 45.0
5 |Welding 493
6 | 449
Specimen B (Leg length 23 mm)
Pass|Welding | Welding 3::‘:: Amp | Volt le
No. | Method | Position (mm) (A) | (V) (cn/enin)
1| 399
| 2] 49.4
| 3 | 46.0
| 4 | 478
N 20 - 488
| 6 | Horizontal 12 200 34 49.5
| 7 |Welding| Position 51.2
8 | 514
9 | 455
10 ] 440
11 60.0
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Fig. 1 Dimensions of fatigue specimens
of fillet welded cruciform joints

Table 3 Dimensions of fatigue specimens of
fillet welded cruciform joints

Specimen
No. LiL|L{Ls |Laj{h| t]|B1]|Bz
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SSF 18+ 520
SSF 23++ {520

246
246

22 A¥E AE A

SHolZAL AN Y 2 FHHABUXE
urx3l7] Y3kl F@s) AJHRE T8 L3738t
QAT AA £F AFPHAAM chagie] FAMEY
X9} ZhHgo] WABIEE 1 A7|E A At
o RAukgiol Z+ W ZAPHEE uA3}H thold Al
A2 4F-E SR FHNELA ) e 53
8 As FAHELAE 0013 ~ 1L7mmAsE, 2
gL 001" ~ 019° A=A

TG SRS oo} AR} FyAlold
Z2 HEAL oksiA HAAIA vl Qe &
A 45 Z& 006mm °)32=A gAd HFog B
F AUk

23 vjol= Y4 57
SHol SR E FURINA §HE 3t ¥
ol=o] WM EgHo] Figo] T3t 8

a0, Ea ol2id YAl A8 A=A 87
HolEe] ESRo|Ne] $HAFAGE epar
2 ATNE 7 H2APHS) SHHlols EHlol
AT ELTE olgte] 42 Hlo|= HA
g BAE R, Hlo|= o] WS Imm 3k
Aoz AU, e Ve SFHARE ALEs
o F¥&e ESEE Fujsie] E950) Ty
()3 ZA=ZHG) D ol 2Rl 7 &
H wol=o] e YEAE T olE A=} A3
Ao} fEasy AHAAel 9@ FHN olstel
929 $HYFAS K8 FYsigon 1 A%
£ Kt7} SSFI8AJE|RoMe 262, SSFZBAIE =
Ne 2384%7} =3,

24 J2ANYQ 2 54

24.1 3248 Wy

BAF ALE g2Ag7lE 8% 20 F
AAUE Y M H2ZAYrieln vz2aFe] I
e APNE AL3Ya 3T vHE SEE 115
Heo] H8iolA A1QstEe] =7)d) ula} AspAz
k. A2y e dFale] B HEARHE
Aesgon g3y R=01c] HxF 3o ¢hAW
A4 =S Adsked HA305E 43R
. gzl siVdEll BAHAAE SARAFARE
2 PC Monitarell 2]3le] #@sla dolg $543]
o 3FHY ¥ 2EHRIFE FEF3NL A
2 AN¥¥el AAeYY SAFFXS-2 Photo. 1]
Jehiigichk gadeido]l 18mmet Bmmel AlEH
7R oA ZH 118 ] AlgHel= B4 83
FAE A¥Fog A3 AR TF &
gAFArs vlwd] 1) sl E9-FelA 2mm
Smm QojARelE= AojA ZHo| 03mme} UF £
Eg¢l A°lAE, 4mm, 10mm FejR Rl AlolA]
Zo] Immgl 2E#<Q A°lAE, 20mmet 4HmmI
o7 RellE AlolA do] 5mmed 2EHQ AolA|
B 2xsld 315 wldE SUMTIEA 2Ed
Q #e SAAAL Fg 29 o AsE Jehigl
I AR o% gt} S 7 $HIAFAT
2Rkl vinA F AT

AzZAPF AL olednFY FdFe=
ESR 1 ZERE FA3l vadg ¢ &
X9} ¥HEF-E SA3IL

-26 -



1500.00

1428.00
1338.00

45 | Sym|K,
(kg/mm’}| bot
Estimatied | 1067 | @ |280

by test
Estimatied A 262
by FEM
500.00 o

1000.00

Strain (X 10E -6}

1 T T ' |

0.00 20.00 40.00
Distance from Toe (mm)

1695.00
1623.00
1500.00 .4

1000.00 —

Strain (X 10& -6)

T T |
0.00 20.00 40.00
Distance from Toe(mm)
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Photo. 1 The fatigue test machine
and specimen
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Table 4 Fatigue test results of specimen

A and B
Specimen| A4S MoAde of NeT N¢
No. | kgl/mm® fatfgue o, N NO)
failare | (Cycles} | (cytes)

SSF 1832 30 |Weld failure| -—--~—--- 194 x 10*
SSF 1831| 27 |Weld failure] -——--—-—- 294 % 10°
SSF 181 22 fb;::: 733 x 10* [ 113 x 10°
SSF 1822 20 ;::‘: 156 x 10° | 224 x 10°
SSF 1823 14 Plate failure| 165 x 1¢f | 227 x 10
SSF 2331 30 ;:I;::j 204 x 10°] 344 x 10*
SSF 2332| 27  |Plate failure| g0 x 10| 887 x 10°
SSF 2321 23  (Plate failure| 7 x 108 | 213 x 10°
SSF 2323 14 Non-failure 20 x i
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Fig. 5 Actual length of fatigue crack
from the weld root and toe
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Fig. 6 Variation of 4K for crack
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Table 5 Model dimension

I [ c |t L S|W| h!|h
1.0 [135" [00-70 [30 | 24 {84 {90 [ 30 [ 30
25 13" |00-70 {30 [ 24 (84| |30 ] 30
50 |135° [00-70 | 30 | 24 |84 [90 [ 30 | 30
100 135 {00-70 {30 | 24 184 {0 [30 ] 30
25 1140° |00-70 [ 30 | 24 | 95 | 90 | 30 | 36
25 J145° |00-70 | 30 | 24 [110] 90 | 30| 43
25 [150° [00-70 [ 30 | 24 [128[ 90 | 30 | 52
(unit: mm)
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Fig. 7 Load carrying fillet cruciform joint
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Fig. 8 Mesh division for FEM analysis
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Table 6 Toe SCF of fillet joint by toe

radius variation under axial
force
c/2=0.0]¢/2=7.5}c/2=15]¢c/2=25 | c/2=35
Model | p
(c/¥= | (c/W= | (c/W= | {c/w= | (c/¥=
name |{mm)

0.0) |0.167) |0.333) | 0.556) | 0.778)
1.0| 2.061 { 2.195 | 2.511 | 3.017 | 3.678
2.5 1.993 | 2.192 | 2.458 | 2.967 | 3.677
5.0| 1.965 | 2.057 | 2.344 | 2.838 | 3.274
10.0| 1.700 | 1.779 | 1.992 | 2.48]1 | 2.870

£204

Table 7 Toe SCF of fillet joint by toe angle
variation under axial force

¢/2=0.0 |c/2=7.5 | ¢/2=15 | ¢/2225 | c/2=35
Model [
(deg. ) (c/W= | (c/W= | (c/W= | (c/w= | (c/¥=
name 3
0.0) 0.167) {0.333) [0.556) |0.778)
135 1.993 | 2.192 | 2.458 | 2.967 | 3.677
140 | 1.884 | 2.042 | 2,298 | 2.588 | 2.971
145 1.734 1.875 | 2.074 | 2.279 | 2.530
150 | 1.556 | 1.705 | 1.895 | 2.004 | 2.495

£204
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Fig. 14 Boundary condition of analyzed model
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Cu=—1000.7( H/ Tp)*+1959.6( H/ Tp)—1009.5
Cyup=-650.00 H/ Tp)®+1129.9C H/ Tp)—569.4
Cn=1924.3( H/ Tp)*—3821.3( H/ Tp)+2017.7
Cp=1136.1C H/ Tp)*—1967.1( H/ Ts)+1026.7
Cy=—1362.00 H/ Tp)?+2770.2( H [ Tp) —1509.3
Co=—T12.7CH/ Ts)*+1226.1( H/ Tp)—672.9
Ca=430.7CH | Tp)*—908.6( H/ Tp)+522.0
Ce=195.00 H/ Tp)*—330.7C H/ Tr)+200.1
Co=—60.6( H/ Tp)?+137.9( H/ Tp)—87.8
Co=—2.2(H/ Tp*+36.1(H /] Tp)—25.0
Coa=6.7(H/ Tp)*—16.5(H/ Tp)+11.3
Ce=-0.2(H/ Tp?*+1.1(H/ Tp)+1.2
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