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Experimental Study on Fracture Mechanical Properties of
4130X in 50 MPa Hydrogen Environment
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ZHANG Ruiming, LIU Yayu,HUA Zhengli, PENG Wenzhu

(Institute of Process Equipment,Zhejiang University , Hangzhou 310027 , China)

Abstract ; Chromium molybdenum steel 4130X is widely used in the manufacture of large volume seamless high pressure

hydrogen storage vessels, however, 4130X may face the deterioration of mechanical properties caused by high-pressure

hydrogen embrittlement in high-pressure hydrogen environment, which is a great threat to the safe operation of 4130X

hydrogen storage vessels. The fatigue crack growth rate and fracture toughness of 4130X in 50 MPa hydrogen

environment were studied by using the designed high pressure hydrogen environment material durability test device. The

results show that the fatigue crack growth rate of 4130X in 50 MPa hydrogen environment is 10 — 16 times faster than that

in air, and the fracture toughness is reduced by 71. 1% . The fatigue design of 4130X hydrogen storage vessel should

consider the deterioration of high pressure hydrogen embrittlement on the fracture mechanical properties of materials.
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Figure 1  Durability test device for high pressure

hydrogen environmental materials
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Figure 2 Schematic diagram of durability test device system for high-pressure hydrogen environmental materials
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Figure 3 Structural dimension diagram of

large volume hydrogen storage vessel
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Table 1  Chemical composition of 4130X %
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Table 3 Fracture toughness test results of 4130X

under 50 MPa hydrogen environment
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