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Residual Stresses in Welded Tubular T-joints

by Kazuyoshi Matsuoka, Member

Tamotsu Naoi

Summary

Many off-shore structures of fixed or mobile platforms, are mainly composed of tubes of

various diameters.

residual stresses in tubular joints.
static and fatigue strength of the joints.

The structures have many tubular joints called nodes, where two tubes
or more connected together with welding in the same space.

Due to the weld, there are

It is said that the residual stresses have bad effects on
However, few investigations have been carried
out ‘for the problem of residual stresses in welded tubular joints.

So, it has been almost

imposible to take residual stresses into consideration when designing the joints.
This paper deals with the residual stresses in welded tubular T-joint, that is the most

simple and popular type of the tubular joints.

shown.

Experimental and analytical results are

Residual stresses of two specimens are measured. One specimen has 700 mm diameter

chord and 400 mm diameter brace, another has 700 mm diameter chord and 300 mm diameter

brace.

FEM with shell elements is used for the full model analysis.
elements are used to perform the analysis of weld toes.

Then, plane strain
Both experimental and analytical

results are thoroughtly agreed for the most part.

1 & L &

BIERD 5 I BAOEEREYCIY, EisodE
DEEY HAEHETEEBEINDE LDONE L, ThbD
B, BEC XY 2K EOMEI A I
EMFELRD D, ThborMikiciy T,v,K,TK it &0
EENREZ B TW5, EMKFIR, WMETHcins5
MEY, B, MM, =—x v ELUTEETAEHS
THH, NHEPRCIbS, 1o, THRABEROH
REXDENEFIETLS, 20X 5K, WEHKF
BEBRECE L URLVBELTS ThD, b, #F
W FET A REBRZLL, FERELYETI®20
Hishd, BHEUORE, RECLEELYHELS L
bhTws08, Lil, MEFORBIGHCET 3

BB, TOd, MEMFORHCHI--
T, BELIEEZEBLICEFILZE A SfTbh Tl
DHBRTH %,

AL, BEEMEHRFO R TR Bt o—BY
I THRFOBBERIECN % B 3 L O BRI HER
50 ¥F, EBMNEREGNIOHFHRERLICE, &
FEUDREC RO RENRFELE2 5 LBbh b L
HOBERBESAOBRBLNIOEFAZ YIRS, £

* O E A AR RAET UT 7R BT AR 1 e R

HETCRBIG O HATR S L CHERH O B 118
BRE IDBREREY A\, ZOFETIIRERR
DEH BB EBEOREIL 2 EFEC kD5 & L 13
HThbHo €I T, BEMLGEOBREILHENCIIFER
TBERC I DB BV TEEBELLER - %,

2 BREIEHDAE

2.1 # #® &

Fig. 1 @RI 1D THRFEHRGE Avico EHIIEE
(brace) 1= STK 41, x4 (chord) & STPY 41 %#H
Wico BB D STK 41 RBESENREE TH Y, B8
BTafAREBIOEREDO e - A2 BT NI
FRBBELCEECHERSRS D, SEHCAE LB
BIETIERTEI, —~TF, £ED STPY 41 11 U.
O.E. B X2EEHT - 7BEETHY, REBCILE
B Xy BLIEDC, EM, EECTAD, v— o
CHTRREBIGIDETES OO, £ L TislE
RICECHERBEIIDE VRHBEEL b, Figl ©
REND 90°—0° OBFEAEY - T 1 BOBEEL L
7o, BEOKRE LU E D 0° B XV 90° OfL
ETIHREBIRCET © flh B4 Uk, Z o fks
No.l 235, b, EFZBLNLUNBHICHUERTT
ST IEEDY COWT L BITEREOREEZT 53D &

NI | -El ectronic Library Service



The Soci ety of Naval

Architects of Japan

296 HEBMRFESRIE FI57F
Table 1 Dimensions and material properties.
Dimensions (mm) Strength (kg/mm?) | Elongation
Radius ‘ Thickness gy Oy (%
Chord § 351. 7 8.0 38.6 52.0 32
No. 1 J
Brace 199. 8 6.4 | 345 45.8 29
Chord 351.0 9.2 35. 4 47.8 30
No. 2 :
Brace 150.5 § 6.7 27.9 42.2 | 28
Table 2 Heat input (kJ/cm).
______________ - ‘ % Pass
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------------ Do= No. 1 14.3| 9.3]19.3|11.9| — | —
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DIRECTION ; - ; No. 2 32.1/15.6 | 16.7 | 12.3 | 16.1 | 12.5
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Fig.1 Test specimen of No.1 (unit : mm).
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Fig. 2 Test specimen of No.2 (unit : mm).
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Fig.3 Final divisions.
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Fig. 4 Inherent stress distribution.

Fig.5 Full model analysis.
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Fig. 6 Analytical model of weld toe.
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Fig. 7 Residual stresses in STK 41 tube.
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Fig.13 Residual stresses in the brace of No.1
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(30°-line).
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Fig. 22 Residual stress concentration
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