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Development of pneumatic pressure

regulator with metal diaphragm
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Abstract: The pressure regulator is one of the core units in space propulsion systems. The overall
scheme design, structural characteristics, key technologies and achieved qualifications of the reverse
unloading pneumatic pressure regulator with metal diaphragm are summarized. The key technology
breakthrough achieved in the R&D process is described. The verified results in the space flights test-
ing indicate that the pressure regulator works well. Therefore, the research is significant for optimiz-
ing the structural parameters and reliable design of the regulator.
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Tab. 1 Actual parameters for main performances of pressure regulator
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# 0 TAERE ST p; IMPa 23~4 23~4
BUER H E T p, MPa 1.60 1.60
TR MASAL 13 1.3% 4.4%
SRR */(x10°) (m’s™) 1540~4 360~36
20 435 N EHE/MPa <p+0.07 <p+0.13
(ERETH) HOSHEAEM017L)  (HAKBAEHOSL)
TARRBEFE R/ — 40~+50 — 40~+50
HANEE/(Parm®s™) <1x107(23 MPa F&A)
BT R kg 1.38 0.68
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Fig. 1 Outside view and structural diagram of high—accuracy

pneumatic pressure regulator with metal diaphragm
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Fig. 2 Outlet and tank pressure versus time of pressure

regulator during startup impact process
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Tab. 2 Pressure regulating status of a certain pressure regulator

42 0 H/MPa
Fe  wER i g #E/MPa #iE
FORE sEpR{E

T 1.60~1.62 1.67 VB EME 1.67
1 W A 1.60-+0.08

2] 1.60~1.62 1.66 PFRFE{E 1.65

T 1.67 1.73 PR EE 1.713
2 WER B 1.60-0.08
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Tabh. 2 Calculated results of critical insulation diameter

HEERNAR d/mm
%= FE/MPa
10 20
1.0 3 000 1 800 1 000
2.0 1975 1 350 820
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