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Temperature Characteristics of Capacitance Diaphragm Gauge

WU Chengyao, CHENG Yongjun', SUN Wenjun, PEI Xiaogiang, RAN Xin, DONG Meng, ZHAO Lan
(Science and Technology on Vacuum Technology and Physics Laboratory, Lanzhou Institute of Physics, Lanzhou 730000, China)

Abstract Capacitance Diaphragm Gauge (CDG) is a type of sensor commonly used under low vacuum with
high accuracy and stability. Temperature is one of the most important factors affecting its measurement accuracy.
When the ambient temperature changes, the measurement results of CDGs will also drift accordingly. We
experimented with the effect of temperature on CDGs and quantified the measurement errors of heated and unheated
CDGs in the environment of —30°C~50°C. The experimental results show that the measurement results of the heated
CDGs are stable at the rated temperature 0°C~45°C, and the measurement accuracy will deteriorate if the
temperature exceeds this range. The error caused by the temperature for the unheated CDG is relatively large. The
temperature-pressure error surface proposed in this paper can effectively reduce the measurement error of the
unheated CDG and improve its accuracy.
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Tab.1 Deviation between the zero-point measured value and

the mean value of G1 at different temperatures

7/C p/Pa Ap% (F.S.)
-20 0.071333 0.0054%
-15 0.051333 0.0039%
-10 0.041333 0.0031%
=5 0.021333 0.0016%
0 —0.048667 —0.0037%
5 —0.058667 —0.0044%
10 —0.078667 —0.0059%
15 0.001333 0.0001%
20 —0.008667 —0.0007%
25 —0.008667 —0.0007%
30 0.031333 0.0024%
35 —0.018667 —0.0014%
40 0.001333 0.0001%
45 —0.028667 —0.0022%
50 0.031333 0.0024%
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Fig. 3 Measurement results of capacitive film vacuum gauge at

different temperatures
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