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A Study on Weiding Distortion of the Welding Structure
through Modal Analysis
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2.1 Modal Analysis
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o37)M, K: stiffness matrix, M: mass matrix, «: frequencies(eigenvalues), ¢: eigenvectors

2.2 Thermo-Mechanical Coupling Analysis
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Table 1. Frequencies of each mode shape
Mode 1 2 3 4 5
Frequency of 5060 | 8339 | 9037 | 1016 | 1041

welding sequence 1
Frequency of

51.88 87.62 91.51 101.8 104.3

| welding sequence 2, 3

K-joint®] A% T-jointe] &HEAE ‘4 gog ymArde 45 dAs
o xs g e A} AMAe] AZdolels G398 98 £ don Table 2
8l7] 7% dele= CPU timeg AA %)

Table 2. Comparison of CPU time required for analysis

Type of tube section T - joint K - joint
Type of analysis Modal analysis |Coupling analysis| Modal analysis |Coupling analysis
CPU time(sec) 98.08 784351 92.3 19356.1
4. é%
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REFAN G Aolrt s Ao] ALl ©et B4 Aot FANA YA, FEEo
My FxL §HA2A BESE AFF Aold 2 4¥S WA 4 donz Hdiz
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(a) Rectangular hollow section T-joint
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(¢) Cross section at the upper horizontal surface showing

the start position of the weld and weld size

Fig. 1 Schematic diagram of analysis model
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Fig. 2 Deformation distribution through modal analysis of welding sequence 1
- (Ist mode, 2nd mode)
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Fig. 3 Deformation distribution through modal analysis of welding sequence 2,3
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4 Thermal cycles at different locations Fig.5 Distortion through the coupling analysis
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Fig. 6 Vertical deflections along the center line of the upper surface

of the horizontal tube as a function of time
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