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Analysis of Restraint Stress Acting on the Weldment
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Table 1. Effect of specimen size (L) on restraint

degree (Rf)
L (mm) 7 100
R (mm) 505 200 600 200
Rf .
(kgg/mm’/mm) 193 144 146 108
L (mm) 125 450
R (mm) 700 200 2000 200
Rf
(ke/mm’/mm) 136 86 45

*R:ITEEHEY Aol
Welding direction
Ele.ctrode

e 2" Analysis Zone
Yz (72722222077

v I

L

Reatraint 'eld-]

PFig. 1 Schematic diagram of MHT specimen
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Table 2. Welding Heat Input (Q)

Welding Process Q=nVD, (W)
SMAW 2912
FCAW 9120

SAW 12825

Test weld
% ™

Restraint Weld —’

Fig. 2 Analysis variables
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Fig. 3 Mesh design for restraint stress analysis
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Fig. 4 Thermal boundary conditions
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Table 3. Difference in HAZ size

AZ% | FEM AMA | 23 (%)
SMAW 1. 05mm 1. 10mm 4.76
FCAW 1. 49mm 1. 47mm 1.30
SAW 2.22mm 2.05mm 5.40

* A (%) = (B&A - FEM AAXA) / AS3) x100
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Fig.6 Temperature changes at the weld root

:TL

Jpr

&9

Fig. 72 % &4 A MHT A|#9] Zo] (L7} &
z+ 75, 100, 125 28], 450mm &, 745 R/}
144, 108, 83, &1, 42kg/mm%/mm £ HRAF
o &4 FER FEHE 38 (0) S YAAZL
9 32 AR Aot} Fig. 73 o] £7 ¢
2 A% &4 rootFolls &3 o= 9 &HKF
2 o 2o} BA7) rE o] et 2527 v

A s F 2

& 2ol )5 BHo] APE o} § FEN ¢
Zg3o] Agech ey, Azte] Al w
$4% 9 MR vt $ERoRM Ao
2 Aolse AEL wolA Ak 1y, o
AT WHLE olgow sldd =zt Ay
o 9] A Ao 7|95l AAHOZE Y=L
gol 283 Hut Alzkol ARl wa g%
st BA7} Al 551 ol @ Eo] 74T
oA o3 APPozA AFsHoz A Hol®
ot WA G E 0,9 Aol AFL TEE B
Aglol FASE A Holx glont a2 =)= v
$ & Aol molm Ytk F, TEEI} 42614
44kg/mm*/mm o 2 Z7hgo] et 43 FEN
FL3te F45LHE 1004 46kg/mm’E F7}E}
A B}, Fig.8& §3%7} ¢ds) 4eoz Yzt
g % 4 RERE RE B4 $PO=9 g9
PEE ez Uk $887 7% §30 o)
Y7hA) Xigoz o) Wels} AdRosA SHA
st o 29 RAdE A% $Hol s,
FEE ZasE B¢ £HR FeEE &
FE& A8 ok

o

60
| —o— Rf=l144[kg/maf /mm]
s | Re=108
45 [~ , Rtess

- —— Rfnd3

10° 101 102 10® 104
Time [sec]

Fig. 7 Variation of o, at the weld root with cooling
time for various restraint degree (Rf)
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Fig. 8 Distribution of o, along direction from the
weld root to the base metal for various Rf
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Fig. 9 Variation of o, at the weld root with welding
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