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A Measurement of restraint force during the heating and
cooling cycle of the welding process

J.B. Ko*, Y.H, Lee**

l Abstract }

Distortion is a potential problern with all welded fabrication and should be caused dimensional changes and mismatch of
joints during welding fabrication. Correction unacceptable weld distortion is extremely costly and in some case impossible.
The aim of the present work is to verify the variation of the compressive force, tensile force and distortion during plastic
deformation under Tungsten-inert-gas (TIG) welding, on type 304 stainless steel. Experimental results show that possibili-
ty of measuring deformation during welding and a good correlation was found between analytical and experimental result
as finite element methods have been used to model temperature analyses,
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Fig. 1 Direction for loading
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Table 1 Thermal conductivity at various temperature
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Fig. 2 Model for analysis
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Table 2 Chemical composition of STS steel wt. %

C Si | Ma P S Ni [ Cr | Fei N

0.030 | 0.461 11.270 | 0.047 1 0.013 | 9.42 | 18.71]69.24| 0.01

Unit : mm
3 — —_—
T —1B,
Jl 300
B: — — |
280 , 3

T1: Forward Tension T2: Behind Tension
Bl: Forward Bending B2: Behind Bending

Fig. 3 Test piece
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Fig. 4 Wheatston bridge circuit
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Table 2 Welding cendition

Dist .

Welding | Shielding | oo 't | Toch | Welding
Speed gas sheet angle | Voltage(A)
150

3. 4mmvs Ar 4mm 90°A 200
250
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. - A/D converter

Strain  gauge
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welding

Specimen

DATA Aqusition system I

Fig. 5 Schematic diagram of data acquisition processing
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Fig.6 Comparison of forward tension force
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Fig. 7 Comparisen of behind tension force
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Fig. 8 Comparison of forward bending force
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Fig. 9 Comparison of behind bending force
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Fig. 12 Temperature distribution
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