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ABSTRACT

Hydrogen can be conveniently replenished when hydrogen coupled cylinders and fuel piping are

in use. However, during hydrogen transportation, the components such as fittings, valves, piping, and

welds can be susceptible to corrosion due to different environmental factors. These factors include

magnesium chloride in marine environments, sulfur in acid rain, and carbonates in soil. As a result,

the corrosion damage inflicted on the piping components is accelerated. To address this issue, our

study conducts environmental tests on stainless steel pipe fittings specifically designed for hydrogen

energy applications. These tests involve subjecting the fittings to varying time durations, from zero to

72 hours, using the standard salt spray test and a combination of salt spray and nitric acid. It is worth

noting that the 72-hour salt spray test is equivalent to three years in an onshore setting or one year in a

coastal environment. Also, we conduct NaCl and HNOz environmental tests on the welded joints of

the stainless steel pipe fittings, utilizing 316L. Within these environments, the surface of the stainless

steel weldments exhibits various defects such as scratches, dents, and rough spots. These defects

significantly accelerate the corrosion rate of the weldments. Additionally, the welding process of

stainless steel leads to the formation of an excessive oxidized layer. Through the salt spray test, we

observe that the corrosion area of this oxidized layer increases from 14.74 to 22.9, surpassing the

corrosion rate of flat stainless steel by 1.9%. Furthermore, when HNOs is introduced in the

experiment, the corrosion area escalates from 7.2% to 39.8%. The increased corrosion shows that

HNOs is capable of first corroding the black oxide layer and subsequently initiating corrosion on the

stainless steel beneath the oxide layer. As a result, red rust forms after approximately 24 hours,

causing permanent damage and porosity in the stainless steel. This phenomenon is one of the causes

of hydrogen-induced cracking. Our research findings reveal that the application of sputtering

polytetrafluoroethylene (PTFE) coating effectively prevents moisture contact with stainless steel,

thereby providing corrosion resistance.

electrochemical analysis.

This conclusion

is fully supported by corrosion

Key Words: hydrogen energy application pipe fittings, stainless steel, weld bead, salt spray test,

polytetrafluoroethylene
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