2% 03 848 25 sAol BT AF

(Modeling of Residual Stress in Thick Section Weldments)

o] A2 (We-=AFUEF))
A4 8% (Ohio $Yd, U.S.A)

1.4 2

%% 2x2e 28 Y9 (Primery Structures)o] £3 HESE T8 U2 83
Hoje 23 A4el 3y BESARPel YA SHol, oY $Y L2E T2
o 52 P 453, Lenellar Tearing LA Sol WYH BA/ Y& Aoz LA
Ack.  olojmet §4 FEBol UE FUAA LAY BAE AHAE U BE
299 AP odo] BolngE F2¢ 47 A% B 4 Ay

Aoz SR A4S AHMAE v14Y @ W44 (Therno-elastic-plastic)
RYE sl L, EY VAU LEWSel BE 223 AFE wEHoD A
2 8l 37] wWgol B Computer M2t R Hemory 3¢ W22 vo. et
A 1E¢ UBEe d77} Bead-on-plate U} ZL Fillet A% 2L vz U
B gPF2ol Y HAo) By £, 2w R FHN W MY Age
e AgHoz 9o o

2 APolMdE S0m TS FRTE: SFKol N AH AT ¢ AN
€ fislol 2o HAAHolw, HAEAHA FH 24 Modeling 7|WE AlAlsiga, ol
RYs 484 Bohsts fstel $Y ARl P LAY LELES} BH3Y 2
3 AYE ANT 3 olgA Aol vz R

2. #l4 »ny
£ #4434 el (Quasi-Stationary)el YHAEF X FAHE 4 ZH(Transient

Zone) S ALY FholMe dAY SHELRE AHAslo 239 S 4P, &4
Aol disl S SHLRE HFso] FFY UL Modeling 3ct. ol 713



ol Uiy AEYE Hots B 3t oy W4Eol ¢ Parametric Studye} A Y
o] AN A,

olatnt zeo] 2ulE 224 nYS WAL ABAQUS FEM Packaged A1-83to 83
F 2E2RE F3L, o A2 FH FLAoz dFY W IHF &Y ALE A4
k. ditEe g3, 7AY g9 229 @52 FojRen, o o Ud
2 3¢ KA R FE2 F4 T2 A8 2IELS AY Fol A% HAW
Data®} YA} =F & gct.

£ A Heat Input Model : ol3 ofjdaA2 Folaye &3E 4ol g

A
% Modeling 71Y-& 31z, dYUEXE W Cycle, Heat Flux® 3§ F3 T2 W+ E
of i3] Sensitivity CheckE +¥3t3tt. ol RHA o]F U ¥E
ae# 23 =3 Model Convergence® 7JHAIF|7] $13to] Heat Flux7t -8 A Aj3tol

2
2

u}e} Wsls B33 Ramp Heat Input Function (Fig.1)-& A¢3gd. o283 4
A AEsA A8Hs ARAGE Fol7l ftd, v AUAQA &3 Passo oY
AQe $70Y YUY Pass2 3L Lumped Hodel 71HE EYs2, oazta &3
% Fig.2 & g2 2¥¢Yol 7H3 AAEE FAHA.

e 2q : ojxy 2l FAYYel se §H4D Aol ¥¥
Straino] 2% 4 52 Generalized Plane Strain R ol f3to] SA4E A
AP, 7122 U §HYo} 22 A85o|l & Plane Strain RWat AgA7 &
o g Bt 2 FARYES Bt o RAY.

3. 49da 2 ¥ _

60mn F7]2] ASTM A36 9172-& AMg3to] cotF AW Y WY =2 ¥
AESY 24 MY MASACt.  Table 13} Zo] Double-V 7AHE AFsdon,
245 GHMAW Processoll 98| 3 38 Pass9] §A3ol HAHAYG. LEHAHE ANSI Type-K
Thermocoupled AE3In, 5L 248 sl H« Blind Hole Drilling $Yol

REET LY
Fig.3e 4% N H4ndo] o oW d2B AR BHESY LRF Mol

I

<

I A, $3E U dYFHoAN FEFHAE o YAde A SHE ol



oo, 1 gg FhoMe 5SS et Yded, v AYAHY FY2FEHY
2o F Y= AYE ¢ = UG

M A 38 Pass® 14 Pass, 10 Pass2 &4 Y Lumped Hodel®) S RE Passg 7
WHoz Ayt ndo] Aot F Y 2 ohugy, AYAAYGE [FAYE SHER
€ 2ol Yok, ol 7HE Passofl o 33 FYP 4ol Luaped Modelol] 2l 74
A AYHD ASE RAFn Yon, ohFd U RF Sl < 600 C o3
oM 23457 wigol Lumped Modelo] M Uty W 1@ 9o AF A ¥

3 £l FTE WA Feoe AE BolFD UG,

4. 4 &
o3 B3 £HE FAHAHS fAstol Awg 23 2o U3 Ramp Heat Input,

L —9g-]

Lumped Pass P Generalized Plane Strain §2] Modeling 7IYE& A%z, 3

B g4 2% okl 43 £ ALAT ¢S A8 42 £ AU

tl : Initial Ramp Time

2 : Maximum Ramp Time
Heat Flux 1 : Decaying Ramp Time
L1412 : Actual Heat Scanning Time during Welding
Ramp Time Percentage=100t1 (t1442)

Fig.1 Shape of the ramp heat input function
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{a) Ramp functions of welding passes before lumping

Fig.2 Ramp functions of heat input before and after lumping

Table 1 Configuration of weidment and welding parameters

PASS WELDING PARAMETERS
PASS SEQUENCE NO. Current(A) Voltage(V) Speed(cnvs)
IIXD 1-4 250 26.5 20
> 5-7 250 26.5 33
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Fig.3 Residual stress distribution at the top surface of a 5Omm thick butt welded plate



