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Weld Residual Stress According to the Ways of Heat Input in the
Simulation of Weld Process using Finite Element Analysis

Jun-Seog Yang, Chi-Yong Park and Kyoung-Soo Lee
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Abstract : This paper is to discuss distribution of welding residual stresses of a ferritic low alloy steel
nozzle with dissimilar metal weld using Alloy 82/182. Two dimensional (2D) thermo-mechanical finite
element analyses are carried out to simulate multi-pass welding process on the basis of the detailed and
fabrication data. On performing the welding analysis generally, the characteristics on the heat input and heat
transfer of weld are affected on the weld residual stress analyses. Thermal analyses in the welding heat cycle
process is very important process in weld residual stress analyses. Therefore, heat is rapidly input to the weld
pass material, using internal volumetric heat generation, at a rate which raises the peak weld metal
temperature to 2200°C and the base metal adjacent to the weld to about 1400°C. These are approximately the
temperature that the weld metal and surrounding base materials reach during welding. Also, According to the
various ways of appling the weld heat source, the predicted residual stress results are compared with
measured axial, hoop and radial through-wall profiles in the heat affected zone of test component. Also, those
results are compared with those of full 3-dimensional simulation.
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Fig. 2 Finite Analysis Model for Welds

oA me3457] 7] o/ hE ]
TAME aEsas ] AR D345 AYI FAEE B} e o
w=Z3 wjg AZAEHE d& 23y f3des ‘
- . 4 SRR ALgE e S mdo] AH§-
A mElg Agsta 7hsh] kH/ME =29
_ ‘ o o~ =23 ebA T Abo] 9] Alloy 82/182 &35+ 12
obdche] s &4 ddAZey 2 AF-SH A
PR . 7N pass®, b} wj Afeo]e] EL-308L &
S % & okdvy) vty /A E wl L
_ . _ AF= 7/ pass® FE3AL, passES EUES
daiA &4 ddg 4 9 AReHHd s F i _
sa+ol o} LARs7] flate]l A4 A& (body heat flux)&
AT = -
eRar A4 aAe Ao ex oxA qgstct. 3 ddgsde] A" 94
oo N . . BAAZRACR §2to] g we} vir)et e}
44 B4 2 && vE 27| % 210E 4

>‘:_¥ Al ey, S5
> Dokdo forever
belongs to Korea



Dokdo forever

r ; g WM oo oW =3
OMO 1_.NIL1FLL| ﬂmOOT\P A\‘/
= = g o X0 o o N
s i _ 2 2 ool B R e
i L P2 J 1N 2 TuE ST o
3 i g 2ol 2 NoawmdsT oa
n £ 1 Ea g 0 A m,Sw P
uE N > . & i o S
nﬂﬂu : i % i ow PR oK
£ = 0o 2 o jas 0 "
& P = s : B o £ 20
BT s ) 3 N 5
U 2 8 : - 2 - E — ﬂﬁumﬂ% S
B 2 K 5 © =) ~ f —
of = R " - : ~= i3 Pz 3"
a < % '} —_—
ot 7 Mr’.lln m% 5 - H 5] N Murn_ T o do o B
g § —— : ™ 3 —r— NG o T
T s z ~ . — e oL PR
(U ] ~~ £ .8 S £ 3 —~ O = = N N
= & 2 > g tEE Do _m e
2 g p =
) . o . /| N U
o : : oEE g £ R
w® £ yd o S mayg T
=0 F= = R o S B DR
H oAy 4 \ oy S % R
.,H g § & § &8 ° & § &8 § ¢& s B B 2 g E g 3 2 ﬂ%ﬂwlotﬂu,*xﬂb
B o o foF o F o E N B ok mm BT
€ Q0 »o =T 3 © — W e =0 v a(Z a o) £ 0 @ =T 3 O — W w0 o aSan)
~ _ _— E < K —_
Roop ol T E DR R MM W W od oy R OA R T B RTPTAENTE gww aAw Tk
g L Sk T xR R W Y | il WA os N
%M@ﬁur%mm o W ﬁﬁ R _ T do M+ T %Eﬂrg%&mmm T iﬂ.o#
pl To - N Q) — — - = o o~ O N s S
pprfen 18,5 “RESET.o4%T  meTwgl TsefiRelisd
Mo _L,_ n_,_u_._oweﬂ_olﬂ&lﬁo ﬁﬁmﬁEﬂlwﬁMoajmwm_\//go o .mem%ﬁ@.goﬁoﬂ%ﬂ%ATmﬂWﬂﬂﬂLmﬁvoL
A TS T W WXH G0 g, T ° i I T -
~NT T~ 2 H oM O R oy X o A S F g T o TS TW X A SN T oo =
METEE L EUTT A ﬁp.mlﬂoﬁ?%%p&mﬂ. mo_aﬂd1uﬁﬂué_wi T g g
— a 3 o w X0 = B ROK o | r oo < 1
E_%zmﬁgao%%wx ﬁ%@%%%ﬂ%? 5w 2 B mmﬂ%%%%%%m%hﬁmm%
il L A X = — — —~ [~ ~ o0 o0
Hﬂﬁia@ﬁxﬁ.mhﬁ i Mjum -y T E = 1o&eowoﬂT4LMOoLﬁeﬂL3kow Ho%650
AT &) # HL I o o ~ HT ‘DI XN N oF B N T Ir 10° % N ;i T Lo Y mo X o
Mweﬁmﬁmuﬂﬂmﬂ%lﬂﬂumMElw% %,MQHMMAWMONM %M = o Bo ﬂw%_ﬁgollob , o ol or S
O = ) —_ T 3 ) A i - S . e ﬁ
S AT G EN g PR T @, 2w & Mg oo e 2T T T
oy m N % My o— B - XM X ‘_.vm oy Plo - | W olo " o & B o s k5N = NS of-
I o~ ~ & o o] oy K =0 o W o oo ®R T Py TR o o — 2 K3 nE
BR 0O N E D = ) B o - 7 ofnl o = N Nr TH & o
5 el IH < E &= 3 o) W T o ajo = i e oy oo T Mﬁ o E_.u " ) o~ % = o T T - MW T X WATI._ N
_] . 0o \./_ e ) — ES ) K ..:]ro — I ]X.
et pHEHsou® s TaarI® g% JT T E VPR Bl " Ly
M %0 do 4 B aiuimﬁmx%mﬂm‘_o%&ﬂﬁgqﬂ.m RUgroo I 8N o | M o < AT o A
T oy WSS 2= dri Yo e W oyprr € Lo R Ao BR 2T o
oju Fil 50%.6 T TR & oi_ﬂo& oo ) MR T LY R O W Emﬁoﬂﬂﬁ
WHYTHTET T TR W ETHPT B o E R R R T %0

belongs to Korea



Residual Stress Distribution Through Thickness
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Fig. 7. Axial Residual Stress Distribution

Distance from nozzle side(0 mm) to pipe side(165mm)

Fig. 5. Axial Residual Stress Distribution

Fig. 8. Hoop Residual Stress Distribution

Residual Stress Distribution Through Thickness
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Fig. 6. Hoop Residual Stress Distribution
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