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Study on Safety Depth of Piping Containing Incomplete Welding

WANG Fei' ,XU Genfu' ,WU Jintao' ,CHEN Tao' ,DI Yanmin

(1. Hangzhou Special Equipment Inspection and Research Institute , Hangzhou 310015, China;

2. Liaoyang Study of Boiler and Pressure Vessel Inspection, Liaoyang, Liaoning 111004 , China)

Abstract ; Incomplete welding defect is one of the common defects in the welded joint of the pressure pipeline, which can

lead to a significant reduction in the carrying capacity of the pipeline, which can further result in serious safety

accidents. Aiming at the conservation and localization for dividing grade of incomplete welding defect, the nonlinear

finite element analysis method was applied in the paper to simplify influencing factors of incomplete welding, the limit

internal pressure and ultimate moment with incomplete welding depth, ring to the variation of the length and other factors

were further studied, to get the limit load curve clusters; The new margin depth had been obtained and the grade scope

of dividing grade of incomplete welding defects in ‘ Regular inspect criterion for in-service industrial pipelines’ was

verified. The results of this research and analysis can provide reference to the safety assessment of pressure piping

containing incomplete welding defects.
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Figure 1  Schematic diagram of characterization of
incomplete welding defects
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Figure 2 Mesh of finite element model
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Table 1 Load and constraint conditions
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Figure 3  Stress distribution under internal pressure
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Figure 4  Stress distribution under bending moment
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Figure 5  Stress distribution under combined load
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Figure 6  Limit load curve under combined load
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Figure 7 Schematic diagram of limit load control
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Figure 8 Stress model at risk of defects
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Table 2 Margin size of defects mm
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Figure 9  Comparison of limit load curve and design allowable load line
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Figure 10 Schematic diagram of test loading device
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Table 3 Model size and test results
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