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Abstract

Deformation is inevitable during the argon arc welding of welded assemblies, which compromises
the dimensional quality of external connections. By analyzing the product structure and interface
dimensions, this paper proposes an improved machining process and designs a specialized flexible
modular fixture based on theoretical calculations to ensure the accuracy and stability of clamping
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and positioning after welding. The results demonstrate that the flexible modular fixture effectively
secures irregularly shaped welded assemblies, thereby supporting the adjustment of external con-
nection dimensions to post-weld machining. This approach successfully mitigates deformation is-
sues of external connection dimensions during welding and significantly improves product qualifi-
cation rates.
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Figure 1. Optimization scheme of process route for welded assemblies
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Figure 2. Schematic diagram of the overall design of the flexible modular fixture
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Figure 3. Schematic diagrams and physical drawings of standard modules of the flexible fixture
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Figure 4. Dimensioned drawings of the selected flexible fixture
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Figure 5. Design drawing of the masking device for the flexible fixture
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Figure 6. Force analysis diagram of the welded assembly during boring and milling
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Table 1. Measured weld penetration data
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