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Abstract

Welding is one of the most important and popular joining techniques employed in structures.
In spite of, weld designs depend on the rules and regulations. Moreover, the study to optimize
a shape of welding joint not may be sufficient and systematic on the theoretical and experimental
sides.

Therefore, in this study, a computer program based on thermal elasto-plastic theory is
developed for optimizing (minimizing) shape of weld joints. By the results, study is made on the
characteristics of the distributions of welding residual stresses and plastic strains, and their
production mechanisms. Also, various kinds of tests are carried out to find out mechanical
characteristics due to shape of weld joints.

As a result of this optimization (minimization) of weld joints, the productivity and the reliability
will be improved.
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Fig. 8 Distribution of welding residual stresses
along y-direcrion with bevel angle 40

MPal o 0
A L S
L \ S 00 _ N
= N
-250 -150 -50 50 150 250
—— %3::; -200 Weld Line Distance{aa)
~-—— 30m
(a) Welding residual stress o
MPal(o,)
- 1020 "
Faoo0 ~— === 2012 !
~=== 30z ,
o l-200 A !
- N / \\
,/\,.-__— iy —'_—.._~._." et syt o it //1\ ~
~250 -150 -30 50 150 250 ,
-200 Weld Line Distance:sa) |

(b) Welding residual stess o

Fig. 9 Distribution of welding residual stresses
along x-direcrion with bevel angle 40°

301



76

B Aol 245 gHol tha A BAHY
o0, gezoliz

B e

MPa( 7}
X0 r ]
400 . '
] X
200 E—

100 = 20 60 100 140 180
Width Distance(za)

MPa( s ) (a) Bevel angle 40°

500
400 +
300
200
1C0

O x

—_—— gy

-100 20 60 100 140 180
Width Distance(zmn)

—

(b) Bevel angie 70°

MPalo o)
Bevel Angle 407
apo —— Bevel A.ngle 70!
P74 VR R /
- Zga~ T T T T == /\\
—t50 —130 —30 50 150 250
—200} Weld Line Distance(a)

(c) Welding residual stress o,

Fig. 10 Welding residual stesses along x,y-
direction with thickness 10mm

4.3 Mhge i R EE

4.3.1 TEhE ARE R

89 AsAgRe $HAEH FaTN 7
10m¥ & AHAE Tz AU AYAPH
H

U, FJAEE @R, FAANFEA2N & 6F

H 51 A

ped - 44e - A%
Fol APANA HH s, 2 108702 A|YH)
thated A Als el k

g % FPA P HHEE 50tond] AE7NE
AHEEA A, FAAMNEL CharpyZE AAIE71E Al

£390m, NI EE Dry icedt &EFL AH83
of -20TANA 1087 #AF FAAE L A8
Aot

4.3.2 tergalby A5 2R

R0l &0 tstod A A, -E-HJ, =7
Alg Adbe o3 2u. AN Es ANE 2
skl o A 7t *1?434 T %
FEFFAM ARG BAFAA T3P o,
Aot T A=E e F AN, 7H**ZH Ll
sl i@ afol 2 %i&’iﬁ}. T FYANY 24,
S3g%, TN SOl TEol LA Bt
ony, 40° 9 MAAANME HEG §HFEE A
= 7 AEE AT FAANE Z2FHAAM B
A, Mdde] 25 J4EdFel 27 gEd 34
Ae Agtas FdstArt

5. 8 £

E ATA gojd Fa
A3t olel o 2

L EE-ER L

1) FAE 2310, 20 2 30mm) A 8tx, 7AA
& 407 A T0° 2 HBAAE A, £HRAFS
Y EXE gAHo l?ﬂ 2 Pg4e e
o, &3 7H**7-}°l 70° Q1 B $-7F HAZO Q1¥e =
Al A o)W (o) o] $HIFEH AEo] T
A vehgon, 99 I A 2 B
Fo) 27+ A9 91l

2) 2] SHAFEH (o)
HAAFEH(0) S GAH B5F Qo] WY E (o,
o v I AdIV| = AR, EEXFHHE A
A4 st A ERLTH

s
4
3
oZ
o
lo
< oo

i

3 BHVF 24NAE (L L S IAY
HEF a7 2 EXxv} ogzgs}gigtq, A7
) > £02 vehgr

9 $FAFLE A Z YR EIT PPl

A A FASHA

Journal of KWS, Vol. 15, No. 4, August, 1997



fpeol &ake) B R Hol{eel T B 77

5) 24l o% §UAFLAA FARY AR

o} Aoj 7] 7} eha A A hebge,

BT, BAEMSERECE, H130%, po.
323-330 (1971)

6) 2%, #3 R FANG Avs Az W

Bhol wHE 27k wAakx) ok,

7. BER, 448, "EHSRHEEY BgolsR
of dEFE EA #A3AT" dLHEGS
A1348 A13Z, pp. 138-144 (1995)

8. Y.Fujita, T. Nomoto, "#GRTE%: RREl BATH

KEBRBEEE B158 $4%. 1997F 88

5 B3, TEARIEERAR L] SO B KRR, AweE
BRI, F10%, FAM pp. 250-258 (1992)

10. Yukio Ueda, Keiji Nakacho, Yu Chul Kim, ”
EBRBYE D OB & NE DR T8 (YR
2 2 XK WATARY) ", HABBREEE B55% H6M.
pp. 336-348
. Y.C.Kim, T.Yamakita, H.S. Bang, Y.Ueda, 1. RNTCHE: SN, "HREREICL 28E) -
“Mechanical Characteristics ofRepair Weld- 70-7° - B{EBEEN, (k)4 2,
ing in Thick Plate”, HZAEHLEHCE, $ pp. 115-134 (1985)
6%, $1%%, pp.53-59 (1988) 12. K. ]. Bathe, “Finite Element Procedures in En-
2. Yukio Ueda, Keiji Nakacho, “Simplifying gineering Analysis’, Prentice-Hall, pp. 14-88
Analysis and Experimental Me-thods of Mul- (1986)
tipass Welding Stress in Very Thick Plates 13. G. Dhatt, “The Finite Element Method Dis-
Based on Special Characteristic of its Pro- played”, John and Sons Inc, pp.20-65
duction Mechanism”, H A&a #8530, (1982)
#24%, $F1%, pp. 75-82 14. Koichi Masubuchi, Masayoshi Arita, "i&# ¥
3. Z.Daley, P.D.Hibbert, ” Computation of DEFEFIZONWT, HREIREGHCE, B
Temperature in Actual Weld Design”, Am- 130%%, pp 203-218
erica Welding Journal, Vol. 54, No. 11, pp. 15, BHKE, ‘BREICHHAIEH I T L8L
385-392 (1975) T ARBREEBEN BRI A", BAR
4. Atsushi Seto, Isao Soya, Yoichi Tanaka, ” EREEEOCE, pp. 284~291 (1976)
Enhancement and Thickness Effect of 16. A.Kumar, “Stability Theory of Structures’,
Strength in Steel Joints with Improved McGRAW-HILL Publishing Company Lim-
Weld”, BAEMEEmCE, F1728%, pp ited, pp. 15-55 (1985)
617-626 17. Bone. P. M, “Measurement of Dis-
5. FFERK, "REERMERIORBEEREED B placement, Strains and Stress by Hologr-
BB LI TIRBEIREOBEICT O aphy”, London, pp81-98
727, BRFIS14E5F, -8R =CEE, pp. 1-30 18. _EH 5, "EAREEEERO DB, 8
6. B & B, "HBEER % #iiame RIABBEHCE, F4%, B3, pp. 533
2RICIETEH BB, KSRGS, 539 (1986)
W74 AR, pp. 44-50 (1990) 19. Bang Han-Sur #}, "Mechanical Behavior dur-

ing SR-treatment of Welding Residual Stress
Through Thickness, Trans. of JWRI, Vol. 19,
No. 2 (1990)

303



