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ABSTRACT

Diaphragm compressor is widely used for hydrogen compression because it achieves high gas pressure
without gas contamination. Diaphragm deflecting in the cavity with high pressure formed by an oil com-
pression is the most important component in the compressor. Therefore, it is necessary to obtain deflection
degrec of diaphragm to predict the damage point of diaphragm. The objective of this study is to estimate
the diaphragm’s damage point through diaphragm deflection test by implementing with strain gauges
attached on several radial points, Without gas compression, strain sum of each points varied as similarly
as the variation of the pressure with respect to time. And while the motor speed was slower than 400rpm,
the strain near the rim was larger than that of the center. When motor speed, however, was over 500rpm,
strain became similar to that of the center and the rim. With gas compression, it was shown that the
variation of the strain sum was delayed against that of the pressure and the strain near the rim was much
higher than that of the center.
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Fig. 1 Main components of diaphragm compressor. Fig. 3 Schematic of diaphragm endurance testing apparatus.
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Fig. 4 Schematic of the bonded strain gauges on the diaphragm.
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17th straingauge

Fig. 5 Points of the strainaguges on the diaphragm.

Table 2 Strain gauge setting condition

gauge factor 2.08
bridge quarter 1
wire resistance 0.5Q
gauge resistance 1209
gauge length Smm
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Fig. 7 Block diagram of LabVIEW program.
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