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ABSTRACT

In this study, electrochemical hydrogen charging was used to test the corrosion characteristics of

the weld bead of 316L stainless steel pipe fittings used in hydrogen energy production. After the
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electrochemical hydrogenation of the 316L base material, surface defects on the stainless steel

weldment accelerated the rate of corrosion. These results indicated that the preparation of thin TiO2

molds through liquid phase deposition can effectively block the reaction between 316L stainless steel

and hydrogen atoms. Electrochemical analysis revealed an anticorrosion effect. After the pipe fittings

were coated with TiO2, the initial corrosion current of 4.1 x 107> was reduced to 9.6 x 107°. In addition,

the corrosion potential, corrosion rate, and polarization resistance of the TiO2/316L substrate after

electrochemical hydrogenation were 211.31 mV, 2.3 x 1077 A, and 1.7 x 10* Q, respectively, which are

all more favorable than the values obtained for the untreated 316L substrate before and after hydrogen

charging. These findings suggest that TiO2 coating on the surface of 316L substrates can mitigate

hydrogen charging attacks and enhance the subsequent anticorrosion effect.
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