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Scientific Determination of Weld Joint Coefficient and Nondestructive Testing Requirements in
Pressure Vessel Design
Xiao Wang
Shanghai Qida Heavy Equipment Co., Ltd.

[Abstract] Weld joint coefficient and nondestructive testing requirements are core safety and economic
parameters in pressure vessel design. These two factors are mutually coupled and jointly determine the structural
integrity and lifecycle cost of the vessel. Based on TSG 21—2016 "Safety Technical Supervision Regulations for
Stationary Pressure Vessels" and the GB/T 150—2024 "Pressure Vessels" series of standards, this paper
systematically discusses the scientific determination methods for weld joint coefficient and nondestructive testing
requirements from three perspectives: theoretical foundation, standard specifications, and engineering practice.
The study delves into the physical essence of the weld joint coefficient and its quantitative impact on vessel wall
thickness and material costs, while also examining the applicability and limitations of methods such as
radiographic testing and ultrasonic testing. On this basis, a collaborative determination strategy centered on
"regulatory compliance as the guideline, risk analysis as the lead, cost optimization as the foundation, and
technical adaptation as the application" is proposed, and validated through typical engineering case studies. This
paper aims to provide a systematic and scientific decision—making framework for pressure vessel designers,
offering significant theoretical and practical insights for enhancing the intrinsic safety level and design
optimization capabilities of pressure vessels in China.
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