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(a) Scheme for analysis

(b) Distortion at t—16.5s

(c) Distortion in residual state
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Fig.1 Distortion during bead —on —plate welding with one end fixed
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(a) Scheme for analysis

(b) Distortion at t —=19s

(c) Distortion in residual state
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Fig.2 Distortion during bead —on—plate welding with longitudinal restraint
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Fig.3 Distortion during bead —on —plate welding with both end fixed
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Table 1 Measured deflection value of point 1 and 3

wl (mm) 0.0 0.13 Q.19 0.32 0.45 0.58 0.65 0.78 0.84

w3 (mm) 0.0 0.13 0.19 0.32 0.46 0.59 0.65 0.71 0.78

/B W(mm)
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— =~ = Calculated
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(a) Specimen for bead on plate welding

with one end fixed

(b) Dellection curve (measured and

calculated) for point | and 2

(c) Distortion in residual state
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Fig.4 Measured distortion during bead —on —plate welding with one end fixed
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Fig.§ Measured distortion during bead —on— plate welding with longitudinal restraint
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Form and mechanism of formation of out—of — plane distortion
during bead —on— plate welding

Tang Muyao , Cui Peixiang and Pei Yi

(Xi'an Jiaotong University)

Abstract In present paper, the form and mcchanism of formation of out-of-—planc
distortion during becad —on —plate welding was studied by thermal clastic analysis with
introduction of dummy eclement and cxperiment. Calculation result is fairly well agreed
with experiment both in tendency and quantity order. Analysis shows that the
out—of—plane distortion of weld fixed at onc cnd is produced by angular distortion
caused by transverse shrinkage and longitudinal bending caused by longitudinal
contraction jointly, and that of longitudinal restrained weld is mainly produced by an-
gular distortion caused by transversc shrinkage. For the weld fixed at both end, the de-
flection value of thc whole plate is cut down. It is becausc that both transversc
shrinkage and longitudinal contraction arc restrained to a certain extent.

Key words dummy clement; becad —on —plate welding; out —of —planc distortion; finite
element analysis



