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Abstract

At present, there is a large-scale trend for chemical containers and reaction tower in the industry.
In the large-scale equipment, U-shaped weld structure is widely used for splice weld of container
wall. In this paper, by ABAQUS software, using plane models, U-shaped seam welding process was
simulated, which was commonly used in pressure vessels and tower equipment. For welding ma-
terial part, the “dead-actived elements” technique was applied in calculation, and the weld ma-
terial part was divided into finer grid. The calculation model of the plane model was created using
CATIA software, the software plug-in software was used to transform the model to directly read
the ABAQUS software model. Calculation can be given to each welding temperature distribution
and stress distribution. At the same time, the cooling after welding was considered in the welding
process. Computer simulation gave the overall structure of the stress distribution and strain
energy curve.
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Figure 1. 2-dimensional model in CATIA software
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Table 1. Base material of the material parameters
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W) A i apy P SEEER mmmiee  mrmE Ok
20 55 7.15 93500 0.27 117 153(19278) 0(0.25) 501
100 51 7.1 89250 0.27 117 153(18746.75) 0(0.25) 561
200 50 7.05 85000 0.27 118 153(18215.5) 0(0.25) 590
300 46 7.0 78200 0.27 1.22 129.2(17129.2) 0 (0.25) 619
400 42 6.95 66300 0.27 1.29 119(9681.5 0(0.25) 669
500 39 6.9 51000 0.27 1.32 85(1997.5) 0 (0.25) 719
600 34 6.85 40800 0.27 1.36 68(174.25) 0(0.25) 784
700 30 6.8 0.27 1.38 38(174.25) 0(0.25) 855

1500 100 0.27 0 5(10) 0(0.25)
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Figure 2. Finite element mesh grid: (a) whole mesh grid; (b) Local amplified mesh grid
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Figure 3. Heat flow at the end of the first welding
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Figure 4. Temperature field at the end of the first welding
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Figure 5. Temperature curve of node 7606
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Figure 6. Von Mises stress at the end of the first welding
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Figure 7. Structure plastic strain at the end of the first welding
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Figure 8. Von Mises stress distribution after finishing weld seam
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Figure 9. Overall model strain energy change
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