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Research on the Hydrogen Embrittlement Sensitivity of 2. 25Cr1Mo0. 25V
in Electrochemical Hydrogen Charging
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Abstract: The alloy steel 2.25Cr1Mo0. 25V is mainly used to make hydrogenation reactors,
which is easily subject to failure of hydrogen embrittlement. This paper aims to study the
mechanism of hydrogen embrittlement and understand the hydrogen embrittlement sensitivity of
the material. With the electrochemical hydrogen permeability technique and applying constant
cathode current to let the hydrogen permeate into the steel, the characteristics of hydrogen
diffusion under different test conditions were revealed. Meanwhile, the hydrogen embrittlement
sensitivity was investigated by combining the hydrogen permeability technique with the slow-rate
tensile test. The test results showed that the hydrogen diffusion coefficients were increased with
the growth of the electrochemical hydrogen charging current density as well as the reduction of
sample thickness. There is a linear relationship between the reciprocal of charging temperature
(1/T) and the natural logarithm of hydrogen diffusion coefficient. Results of slow-rate tensile
tests showed that with the growth of the charging current density, the fracture strength, the
elongation rate and the area reduction of the steel decreased, while the hydrogen embrittlement
indexes increased. When the hydrogen charging current density exceeds 2. 5X107° A/em®, the
steel showed obvious hydrogen embrittlement. The test results will help the performance

evaluation of materials used to make hydrogenation reactors.
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