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ABSTRACT

Study on mitigation of welding residual stress

and distortion using trailing heat sink

Jung-su Shin
Advisor : Prof. Joo, Sung-min, Ph.D.

Department of Welding and Joining Science

Engineering,

Graduate School of Chosun University

The problems created by welding in industrial site are deformation and
residual stress. They not only cause the nonlinear deformation but also have an
influence on weldability, moreover the problems are harmful that cracks could
be created when using structure. At industrial sites, some postprocesses which
take a lot of time and cost are conducted to fix the deformation and residual
Stress. Researches about deformation of welding and residual stress should be
carried out to develop high value products.

In this study, research of decreasing the deformation and residual stress
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during welding process by a way of Heat sink with numerical analysis when
welding a thin plate would be done. With a way of Heat Sink, the parameters
would be changed variously to deduct an optimum condition which has the lowest
deformation and residual stress. Afterwards, the numerical values of residual
Stress with optimum condition of Heat Sink Welding and other existing way of
welding would be compared to find out the level of reduction.

As a result, the deformation for the existing welding is 2.6mm and that for
the Heat Sink Welding is 0.02mm. In comparison with the existing welding, the
result shows about 99% of reduction of deformation with Heat Sink Welding. In
the case of residual stress, generally it is decreased more with Heat Sink
Welding than the other way. Judging from the result, by applying a cooling
source to the rear of a heat source of welding, the existence of the best

condition that doesn” t occur the deformation is confirmed.
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3.3.3 Mz2 =4Xl

MZ= STS304(Cri18_Ni8)Z2 &HToI¥COH MIo HIEW ST, ST AL, 2L
2 JIHE EMd S22 Z2F 2520 Ot O 24dXIJF dHeole 25 =42
DSIUCH. OdEI =0 228 40 AHAE O 25 Hed OE M2
SAXE HHolF0F St 0lHES ME2 2% J=4Z2 LEUWsE Hez 2s2
20 ol 220 e M=o 24xE ddaIt
Table 3.1 &L & ZAHXZA
Initial temperature 20C
2 9
Natural convection 18W/m C
Density 7817kg/m?
Specific heat 460J/kg: C
Table 3.2 2%0 2 2dE
Temperature(C) 20 200 400 600 800 1000
Thermal
conductivity 16.3 17 19 22 27 31
(W/m-C)
Table 3.3 20 & ZHE A=
Temperature(C) 100 316 538 649 082
Coefficient of thermal
expansion(10-6/C) 17.3 17.8 18.4 18.7 20.2
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Specific heat (J/kg°C)

700
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550

500

0 200

400

600 800

1000 1200

1400
Temperature (°C)
Fig 3.5 20 & dl&E
Table 3.4 2=0| E M=l JIHN S4
Temperature(C) | 37.78 | 148.89 | 260 |371.11|482.22 | 593.33 | 648.89
Modulus of
elasticity 200.11]192.52 | 184.24 | 176.65 | 153.19 | 131.79 | 114.55
(GPa)
Yield stress
(WPa) 171 127 111 91 71 56 44
Tensile
strength 586.42 | 520.28 | 506.56 | 492.74 | 447.96 | 354.96 | 306.64
(MPa)
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4.2.1 Heat sink welding B2 BEa & JA23H
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