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Weld Residual Stress in Corner Boxing Joints

by Kazuvoshi Matsuoka®*, Member Tokuharu Yoshii*

Summary

Fatigue damages often occur in corner boxing welded joints, because of stress concentration and
residual stress. For the stress concentration, the hot spot stress approach can be applicable. However,
for the weld residual stress in the joint, suitable estimate method is limited.

The purpose of this paper is to clear the residual stresses in the corner boxing joints. The estimate
method on the residual stresses, based on the inherent stress technique, is presented. The residual stress
measurements are performed on two types of longitudinal fillet welded joints. The results are
compared with the calculated ones, and correctness of the estimate method is confirmed. Using the
method, parametric studies on the residual stresses are carried out, and the effects of the section

dimensions of face plate, heat input, yield strength, and welding length are shown.
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Fig.2 Coordinate system (fillet bead).
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Fig.3 Integration of function g, resulting inherent

stress.
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Fig.4 Welding line of corner boxing, and integration
of function g.
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Table 1 Chemical compositions and mechanical

properties.
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Fig.7 Transverse distribution of residual stress
(1/51 specimen).
500 T T
ar

400 ; -
E \
@ 300 AN ,
@ Exp. O
: . Cal.

200 73~ — L=5 mm |
« \) \ === L=7 mm
- \}
g 100 N
-c N
@ \Tfll~_\
[o5] 0 N
= O

-100
0 10 20 30 40 50

Distance from Edge of Rib (mm)

Fig.8 Longitudinal distribution of residual stress
(I/51 specimen).
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Fig.9 Transverse distribution of residual stress
(1/52 specimen).
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Fig.10 Longitudinal distribution of residual stress
(1/52 specimen).
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Fig. 12 Transverse distribution of residual stress
(1/102 specimen).
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Fig. 14 Transverse distribution of residual stress
(1/152 specimen).
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Fig. 15 Transverse distribution of residual stress
(I1/101 specimen).
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Fig. 16 Transverse distribution of residual stress
(I1/102 specimen).
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Fig. 17 Transverse distribution of residual stress
(11/151 specimen).
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Fig. 18 Transverse distribution of residual stress
(1I/152 specimen).

o=W(or/Q)'"? (16)

TE®E, FET 3, KW REHOETH 2,

RERISTT 478 MPa & U CHEY 7+ FHF O ILIRER O
BIC 2 \IOTE o TEE T2 & Fig. 19 L% %, MFO
EEBTRLEZDOBEM EHY TORELRZE L WIES
(0=0.160,1 >V —XIZHHH), O &L —S#ERIEEH ORE
BYTDEDHE (0=0.321), @ LB IBOBEE
(6=0.481) ThH3, M2 R2 &, pBLIUIBKEVLIFZE
IHHEOBREEINKEL B >TWB I Edlbh b,

RIS ST% 240 MPa & L CEHE L - BEL2EHE T 2 &
Fig. 20 03862, Z 2, M ERMRY TOWREHZEL W

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

760 AAERESHTE T 180 8

Bty (O L35, WHOWREH) 70 2 o858 (O & —
SEED. 3EOHE (@B O 00ftiiy, ThEh
0.114, 0.227, 0.341 TH 3, WROHH X T ERTH
EOLTE, INRE RIIEERTTHNAE L, L
U, RIEOREZFRTHERITE 0 12O0:TIE 0=0.114
DFEFICHER (0 DV DD BEIEHINKE L 5 3) 535,
SNb, COFRULFHEHREEZRS &, IBHIIREAA
WEIE—kRE > TED, ZOMOBEDIEHIH L HH
DELL B -7,

Figl19 @ 6=0.321 (OB & U'— S &L Fig. 200
0=0.341 (@& L URBHR) OFFERRELLI TS L, 13
AEENZOI LR bh b, THbE, L o BH LWL,
BRI 7% E055E o T THBRIGH TEXTE L7 B
IS L3,

B0 11 BELELINIOEEERE, 0 BLUY
DNSBIEERFICNINELS k2, Lol, 0l L 289
ISR DB IZBRD H 5 (Fig. 19, 20 BH) . = OFESYE
ZOTEELUTFig 21w L, Ol Fig. 19 (BRIESH
478 MPa), @ld Fig. 20 (B{RI5F7 240 MPa) 125k Uiz ks
RTH 2, HFHOEBRIITEIRGER T »REEHEHE
DEWR (EH) BUEHBOBEIEH & 6 DEMFR?2) 2571 T
W5, Fig 19, 20 5L U 21 2R % &, AR LBERFOR
BICHBAL 0 OREFRCER T ANEBE+EHEOR
HICHED bREL BB Z b3,

HED &Sz, EHRBIC L AV ONBHEY 7+HFHk
FTIE, HMORIEEREI/NES 2313 CEEREET
DN I2 B, I, —EOEEARCH L CEM T
PBINE 23 L, EERAB—FZAIEGETSE, #HAE
DIz L > TINDRERLENZT-DTHD, Livl, =
BEOMME, v = 7B X UEHM 2 S hE s Rz T2 &,
ZOEMTEOBEIBHII/INE &5, BHOEBGH
P—RIZ>Th, vz 7 RUIMROMR CHEHM OEAME
DOIHERT 5, BEREEIOHEYSMAPEEILTE LT
B 505 TH 5,

5.2 BELBEROEE

AR LSBT oRE NI, 4 Y ) Eo
EHAROBEORIVDEE T LI LMo TREY, Z
DEEIZDWT Fig. 22 1I2R Lz, B, O L&, Eif
REHE LSS (EHFE 16X150mm?, 7278 L UX
T4 7FORE12mm, 7= 7EX3B0mm, T2 A
— A 800 mm), @ &BHRIZ /152 BERAEZEE L 2BE& T
b, HEIZEDICSmm TH3B,

HzR2E, TEOBAMOBESEKTL L, B
BIETEBERIGT D 60~65 %2 TIERT T2 Z L 95br3,

6. AR LEEMOZREICHERE

EHFEER EOB G5, Al UEETOREIS DK
BRI BT 2 EERRIRETS 23, MY THERF E LT

1.0 ———
e |©
S I Sy
0.8 ; 7
@f/
-~ 0.6 -
8 L ,,@-@/
~
S 0.4 /
0.2 O:6=0.160|—
©: 6=0. 321
@ : 6=0.481
0.0 S—
0.0 0.5 1.0 1.5

Jej

Fig. 19 Residual stress as a function of non-dimen-
sional parameter of p (yield strength is 478
MPa).
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Residual stress as a function of non-dimen-
sional parameter of o (vield strength is 240
MPa).
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Fig. 21 Lower limit of residual stress at the toe of
corner boxing as a function of non-dimen-
sional parameter ¢, and residual stress at the
toe of transverse fillet welded cruciform joint.
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Fig. 22 Relation between residual stress at the toe of
corner boxing and welding length on side line.
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