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Analysis of Hot Cathode Ionization Vacuum Gauge Usage and Failure in the
Satellite Thermal Test

DU Chun—lin, XU Zhong—xu, LIU Chun, XU Zhao—wu, LI Pei—yin
(Beijing Institute of Spacecraft Environmental Engineering, Beijing 100094, China)

Abstract: The hot cathode ionization vacuum gauge (ionization gauge) has a wide range of applications in high vacuum
measurement. The application of the gauge in satellite thermal vacuum test was introduced and analyzed. In satellite thermal vacuum
test, the gauges were installed on the satellite and trestle. It was founded that the gauges on trestle worked normally throughout the
test, but the gauges on satellite failed after a period of time. The failure phenomena were the same. It was founded that the cause of
failure is contamination by organic substance.
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Fig. 1 The installation diagram of ionization gauge
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Fig. 2 The picture of gauge on trestle
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Fig. 3 The picture of gauge on satellite
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Fig. 4 The picture of gauge after package
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Fig. 5 Schematic diagram of gauge data acquisition

HAS AP 6 firs o Hoh e =S i i e B
R BRI AT, e e A AR re AR AT o v I P
M Z YRR AT, & AT 5E , TARRRRE

E'E T
I . - o i
I sl o o Ty __-_.-T-_ Y oy
= | S
5 i U Froa LN
Mz . A . . . .
ii n H] &l Bl |7 (]
M

K6 RIS 2 a2 XTI
Fig. 6 Comparison of vacuum degree between satellite surface

and container
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Fig. 7 Comparison of vacuum degree between internal of satellite

and container
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Table 1 Resistance value of gauge before and after failure
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Fig. 8 Picture of failure gauges
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Fig. 9 Picture of gauge after cutting
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Fig. 10 The total ion chromatogram of pollutants in the gauge
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