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The diaphragm compressor for hydrogen gas production and charging is a device that compresses the hydrogen 
gas entering the compressor at high pressure while the diaphragm is repeatedly bent by the air pressure caused by 
the reciprocating motion of the piston. In general, hydrogen gas compressors are equipped with three diaphragm 
plates stacked on top of each other, and copper-nickel alloys or steel-based materials are often used as the 
diaphragm material. In addition, the surface roughness of the diaphragm is precisely controlled through 
micro/nano surface polishing to prevent leakage of hydrogen gas compressed under high pressure. As the bending 
motion of the diaphragm by high pressure is repeated, there is a problem in that the airtightness is deteriorated or 
damaged in severe cases due to the occurrence of micro-scratches or cracks on the surface. In order to prevent 
damage due to the bending behavior of the diaphragm, it is necessary to first understand the mechanical 
properties of the diaphragm material. In this study, the mechanical properties of each diaphragm material were 
investigated. Stress-strain curves were obtained through tensile tests on diaphragm materials, and mechanical 
properties such as elastic modulus, yield strength, and tensile strength were analyzed. It was confirmed that there 
was a difference in mechanical properties for each diaphragm material, and a group of material candidates for 
durability improvement could be selected. In addition, changes in surface roughness due to micro/nano surface 
polishing or coating of the diaphragm were evaluated. The surface roughness of the diaphragm is a factor that has 
a great influence on the tribological characteristics between the diaphragms, and it is expected that the 
tribological characteristics will be improved by reducing the surface roughness by micro/nano surface polishing 
and coating. Therefore, the results of this study are expected to be used as basic data for research to improve the 
durability of diaphragm plates. 
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