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A Study on Static Strength of Fillet Welded Joint for Ship Structure
- Effect of Inclined Angle, Partial Joint Penetration, Gap -

by Hisao Matsushita, Member
Norio Yamamoto, Member

Tatsuro Nakai, Member

Summary

The effect of inclined angle on static strength of fillet welded joint for inclined hold frame at forward
and afterward hold is studied. In this study normal shear strength of the inclined fillet welded joint and
inclined partial penetrated welded joint are mainly considered with experimental results and FEM analysis
results. And the parallel shear strength of the inclined welded joint is also discussed.

The effect of gap depth of the fillet welded joint is quantitatively discussed and is considered about
equivalency of the effect of grooving corrosion of the fillet welded joint for the parallel shear strength of
fillet welded joint.
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(L=7 mm)

(a) Weld metal (S-TP) (b) Inclined W.J. (I-TP)
Fig.1 Normal Shear Test Specimens
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Fig.2 Relationship between Normal Shear
Strength and Inclined Angle
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Fig.6 Stress Distribution of PJPW by FEM
Analysis ( PJPW 3mm, 6mm)
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Table 1 Measurements of Inclined Welded Joints

TP Throat (mm)
No. nl n2 n1+n_2__
MINJST IMIN ST [MINIST | Web thickness -
A+10 $147]146]4713419.4]8.0 13mm,

A+10G |48 ]48]3.713.4]18.518.2 | Web width :
A+15G|]46 |53]36]14.0]8.2)93

50mm

Table 2 Normal Shear Strength of Inclined
Welded Joints

TP I Angle |Gap |Pmax omax (MPa)

No. ) [Jmm)] (kN) |MIN (/A+10) [ST (/A+10)

A+10 10 - 63.5]135 (1.00) 159 (1.00)

A+10G 10] 22] 7751183 (1.35) ]189 (1.19)

A+156G 15| 3.4] 735]179 (1.33) 158 (1.00)

A

3. BERAEOEAMME

1) ERAEORE

WG H R EETICATMS N0 ABEEIL. &
EOITEABRETOERAO)ICTEBRTHSL., L.
B TRLELDIC, MAOBEEE— OO ERELHE
CBRE. BEgAMOBANBEIIEMNO CEO 2
BTHRES, 2O NG, BEREFOESL. ®mAO
O EENERBIEDZTNE, BEEAEOR AKBE
2. RAC<M@AOEEOEMERTRESLETZ 5,

JITIE. EAMFEOWHMOD CEEEARFEOD L
BN LR UIZT2-200MEDSHEXEZBRETL /2.
OEHMAVN+HRIEGEE—F ADBEIZIE. BEE—FR
ADDERI, TOREHEZEHAMRTFOMELOEM
CIcLz8BE, BEAMFOOEREID BN 5,

NI | -El ectronic Library Service



The Japan Society of Naval Architects and Ccean Engi neers

i % B P 8 115 D B Y9 SR B 5 B 7

185

Z- T TR

22T, COESSFEOO L EAEAMEOD LE EH
Clzda29i213, BAEMIZ, Fig7 IRT LD,
HWEL)ZROTEET 2.

L= W 2/sin(6/2) L0 ---(1)
LOEAMFOME, 0ldn/i2-6,
KON 5, Lo, 945+10° T 1.10. +20° T 1.23
EHEINS, . RO)DOBEERELEZRWEZEA. Lo
DOBPEIDLOEENMEMT 25, IBEE— R A DER
BEAHMOBTAMBEDE FHEMT S &Ik 5,
QEHNABN—-MEEY— R BOMEZ Lo L1286
WL BICo EEIZETEMT 2. BEAMFOO LR
FEICEBMEZRD 21203, BERADHE &R,
XMERAWTHET B2 &0k s, KROMNS. L/LO
WX, 67%-10° T0.92, -20° TO0.86 HEINS,

- )
L.LLL\

NO/L=cos ((n- ¢) / 2)

No=Lo/+v2
NO

L LO
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Table 3

Parallel Shear Strength of Welded Joints of Fillet
Weld and Partial Joint Penetration Weld

TP Throat (mm) Pmax | 0 max
No. |[ni n2 |n1+n2] (kN) |(MPa)
AP1 55 50 10.5 154 293
AP2 85] 30| 115 165 287
AAOD 451 45 9.0 133 296
WEB 13t
nl © n2 nl © n2 nl o n2
X X ®
AP1 AP2 AAQ

@) FyryTOEE
BEBHFMOEAMBEIIRIZTErv TOEE %
FRDDIZ. Table 5 ICRT LD F v v 72 HDE
AMFEEELUNEARET -7z, dBHFO2EIT.
Fig 1) i m Uz ER#SFR B SREE L2, B
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BERFIT AU, KA #%2 B WL T RSB EM R
BIT)yTHH L7z, Table 4 12 BIEBMO EHEZE, F/-.
Photo 4 ICIEEMFOME~Y 7 OEE %2 TNTIRT,
FHBHIT. WEBEE - ROFERNO EBEMINYE &
IETHW L7z, Table 5 12 RT3 LD, BPhDEETD
BEHA T AWEE o max MINNWL, £+ v 7BICH
boFFr v TOENEEEFEBETH -7 BEE
BHORMT EOD EBETORE 0 max(STHE., F+ v
TEOEMEEBIZETLZ, 221, omax (ST

Table 4 Measurements of throat of Welded Joints
of Fillet Weld

TP Throat (mm)
No. :\_] n2 In1+n2

MIN[ST [MIN|ST |MIN [ST .
AAO |45]40]45]37] 90| 78 Ygﬁ;;hwk“ess'
AATGlaaaa 5840702 83] 0™
AA3G|27 136156 |48 83| 84| Vebwudth:
AASGl42]64140(67[ 82132 ™™

Table 5 Gap Effect on Parallel Shear Strength
of Welded Joint of Fillet Weld

TP Gap [Pmax Omax (MPa)

No. (mm) J(kN) [MIN (/AAD) |ST (/AAO0)
AAO - 133]296 (1.00) [343 (1.00)
AAIG ]| 1.0 143280 (0.95) |343 (1.00)
AA3G 2.6] 122[294 (0.99) ]290 (0.85)
AA5G 5.21 126]307 (1.04) }192 (0.56)

Photo 4

Gap
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Grooving Corrosion

Fig.9 Model of Equivalence between Gap
and Corrosion of Fillet Welded Joint
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