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thermal-elastic-plastic behavior.

A Study on the Simulation of Welding Deformation for Accurate
Assembling

Ki Chan Sung*, Kyung Bok Jang**, Jin Woo Jung***, and Sung Soo Kang**

ABSTRACT

It is essential to predict the welding deformation at assembly stage, to increase productivity through

mechanization and automation effectively. A practical analysis method applied for production engineering was
proposed to simulate the deformation of arc welding, with an analytical model using finite element method solving
In this research, for accurate assembling, 3-D thermal-elastic-plastic finite element
model is used to simulate the out-of-plane deformation caused by arc welding. Efforts have been made to find out
the efficient method to improve the reliability and accuracy of the numerical calculation.
small and large deformation is applied in solving 3-D thermal-elastic-plastic problem to compare with their
efficiency about calculation times and solution accuracy. When solid elements are used in a bending problem of
a plate, phenomenon that the predictive deformation is more than that of actual survey is observed. To prevent this
phenomenon, reduced integration method for element is employed instead of full integration that is generally used

in 3-D thermal-elastic-plastic analysis.
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Table 1 Welding condition

Arc
Efficiency
(7)
0.77

Heat
Input
(J/cm)

7421

Speed
(cm/s)

Voltage

Current(A
urrent(A) W)

1.25
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[Full Integration] [Reduced Integration]

Fig. 1 Comparison between Full Integration
and Reduced Integration
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L{mm) Node Elcment

10 134 52

50 402 260

100 737 520

200 1407 1040

Fig. 3 Number of node and element in finite

element model
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Table 2 Analysis results for L=10mm Model

CPU Peak
Increment | time Temp. & r{mm) & r{mm)
(sec) ) -
LD 154 768 | 2201 0214 -0.467
RIM : - -
LD - i
g | 143 1741 | 2340 0.158 05213
SD
i | 158 693 | 2337 0.2 -0.4692
S.D .
Fiv | 147 | w028 | 2368 0.113 05258

Table 3 Analysis results for L=50mm Model

CPU Peak
Increment | time Temp. 8 r{mm) & r{mm)
(sec) ()
LD 309 | 6104 2200 0.243 -0.208
RIM : 24 :
LD . ) )
Fiv | 28 |14459( 2409 0.198 | -0.3276
Rﬁ-% 300 | 51181 2200 0211 | -0:3050
S.D . i
i | 290 | 8466 | 2431 0.173 0.3401

Table 4 Analysis results for L=100mm Model

CpPU Peak
Increment | time Temp. 8 r(mm) & r{mm)
(sec) [§%)
L.D 580 |2950.8| 2199 0.348 -0.155
RIM Rt " .
LD = .

FIM 545 5838.0 2409 0.303 0.2299
SD . P .
RIM 586 2680.0 2218 0.319 -0.1963

S.D = _
FIM 553 3817.7 2431 0.298 0.2183

Table 5 Analysis results for L=200mm Model

CpPU Peak
[ncrement time Temp. & n(mm) & t{mm)
(sec) (C)
LD 1128 |116962| 2199 0524 -0.092
RIM : - - :
fibe| 1059 | 227635 2409 0498 | -0.1583

L.D : Large Deformation
S.D : Small Deformation
R.LM : Reduced Integration Method

F.LM : Full Integration
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