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Development of Experimental Technology and Method for Multi

functional Stress Corrosion Testing Machine

PEI Kai, WANG Hui, ZHU Qinwei, WANG Bin, WAN Chunyang
(Zhejiang Guojian Testing Technology Co., Ltd., Jiaxing 314300, China)
Abstract: Stress corrosion, due to its subtle and difficult-to-detect nature, often leads to
catastrophic damage to equipment. To mitigate the effects of stress corrosion, engineers frequently
refer to the results of stress corrosion tests to manage and control critical points. Among the
mainstream testing techniques for stress corrosion crack propagation rate, the direct current
voltage drop technique demonstrates relatively high accuracy. However, this technique faces
challenges such as susceptibility to signal interference and the need for precise control of the
testing environment. To address the signal issues, we employ integration over multiple mains
frequency cycles to enhance signal precision, and utilize zero-crossing heating and solid-state
relay bridge current flipping techniques to reduce noise signals. By utilizing back pressure valves,
peristaltic pumps, gas mass flowmeters, and various sensors, combined with computer software,

we achieve real-time feedback and control of environmental parameters, ensuring a stable testing



environment. The multifunctional stress corrosion testing machine developed based on this
approach has improved stability and reliability, and has been validated and applied in practical
projects.

Keywords: Stress corrosion testing machine; Crack length; DC voltage drop technology;

improvement; optimization
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. . Wave End Condition
fH K 425 il R f VO Kmax Kadjust Cycle
form a/W
R<1 sine 0.3 1 2 20 300 0.423
R<1 / / / 2 25 300 0.4320
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. . Wave End Condition
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