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Abstract

In industries that require high-temperature work for a long time, such as petrochemical industry,
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nuclear industry, aerospace, etc., the use of pressure vessels and transmission pipelines is very con-
centrated, and under harsh working conditions such as high temperature and high pressure, corro-
sion, and irradiation for a long time, components are prone to creep, thermal fatigue, corrosion, etc.
resulting in damage or even failure of the material mechanical properties of components, which seri-
ously shortens the service life, makes the materials easy to deteriorate and may lead to safety acci-
dents. The most important form of failure is creep. Therefore, how to inspect the aging of pipelines
and the service life of equipment has always been the focus of inspection work. However, both tra-
ditional non-destructive testing techniques and surface metallographic analysis have limitations,
neither of which can truly evaluate the mechanical, fracture, or creep properties of in-service pres-
sure-bearing structural materials. Although conventional test methods are capable of testing a wide
range of properties of materials, they often cause significant damage and destruction to the original
equipment. In contrast, since the early 80s of the 20th century, the small punch bar test technology
has rapidly developed into an advanced test method for micro-loss sampling and the determination
of the mechanical properties of materials, which has the advantages of small damage, simple oper-
ation, and making it possible to determine local materials. Through the research and exploration of
scholars, there has been a breakthrough in the creep test of small punch rods, and the research on
the mechanical properties of HDPE pipes through the creep test of small punch rods, and the creep
damage evolution law of brazed sealed joints of solid oxide fuel cells have proved that this technol-
ogy is now relatively mature.
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Figure 1. Schematic diagram of the creep test device for small punch rods [2]
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Figure 2. Typical small punch rod creep test device [3]
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Figure 3. Creep test curve of a typical small punch rod [13]
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Figure 5. Uniaxial creep test time-stress correlation curve 800 ht [13]
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