(B e H26% #5275 p. 145151 (2008)]

BEERICRIE T iai im0

B ICET 5 EITIRET

YA N =B RAEE, IR e, BH B

Analytical Study on Effects of Strain Distribution in Welding Start/End on Welding Distortion*

by MOCHIZUKI Masahito**, MIKAMI Yoshiki**, YAMASAKI Hiroki*** and TOYODA Masao**

A welding distortion prediction method based on inherent strain concept was presented. In the proposed method, welding distortion of large
welded structures could be estimated by elastic analysis using the result of thermal-elastic-plastic analysis result of smaller welded joints or
components. Thermal-elastic-plastic analysis is performed to calculate residual plastic strain distribution, which is the input data for the elastic
analysis of welding distortion. The obtained residual plastic strain distribution is mapped to non-deformed finite element models to calculate
welding distortion by elastic analysis. The mapping procedure is done in different ways for welding start/end parts and the rest of weld length in
order to take into consideration of unsteady strain distribution at start/end of welds. For start/end parts, strain distribution used is identical with
thermal-elastic-plastic analysis. For the part except start/end parts, strain distribution obtained by thermal-elastic-plastic analysis is extracted

from the center of weld length and is extruded along welding direction.

The proposed method was applied to the welding distortion prediction of joints with weld length 900 mm and 1200 mm based on thermal-
elastic-plastic analysis result of a joint with weld length 600 mm. The estimated results were in good agreement with the thermal-elastic-plastic

analysis results of models of corresponding weld length to show the validity of the proposed method.
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(b) a finite element model

Fig. 1 Model of fillet T-joint.
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Fig. 2 Comparison of angular distortion between elastic
analysis and thermal-elastic-plastic analysis.
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Fig. 3 Procedure of elastic analysis based on the result of
thermal-elastic-plastic analysis.
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Fig. 4 Elastic analysis result of angular distortion of a model
with weld length 600 mm based on the result of thermal-
elastic-plastic analysis of a model with weld length 300
mm.
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Fig. 5 Residual plastic strain distribution of thermal-elastic-
plastic analysis result of 600-mm model and estimated
distribution for 600-mm model based on 300-mm model.
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Fig. 7 Elastic prediction result of angular distortion with
uniform residual plastic strain distribution along welding
direction.
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Fig. 8 Elastic prediction result of angular distortion with
consideration of welding start/end parts.
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Fig. 9 Elastic prediction result of angular distortion of a joint
with weld length of 900 mm based on thermal-elastic-
plastic analysis result of 600-mm model.
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