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SRS P TN ) Bk R HAR TR, PRIt
ST ST EAT 38T e ARSCHF 5 RT3 (0 Mpa,
10 Mpa, 45Mpa, 100 Mpa 1 150 Mpa) BN F 43
#I7E 1.33 Pa, 100 Pa, 300 Pa, 500 Pa, 700 Pa, 900 Pa,
1100 Pa A1 1300 Pa J&JJMER TN /) R AR TR T 1
S ONIIERI R IERYE, RIBSR DR RER
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®2 AEFRATRERE R SiLMLFE (FfL: mm)
BIRTTA ik MR
J&71/Pa
0 MPa 10 MPa 45 MPa 100 MPa 150 MPa 0 MPa 10 MPa 45 MPa 100 MPa 150 MPa
1.33 0.02050  0.00078 0.00021 0.00024 0.00016 | 0.01953  0.00083 0.00018 0.00008 0.00006
100 0.12290  0.05348 0.01348 0.00621 0.00422 | 0.12880  0.05651 0.01387 0.00625 0.00417
300 0.17900  0.12230 0.04001 0.01848 0.01245 | 0.18799  0.12408 0.04115 0.01873 0.01250
500 0.21290  0.16430 0.06556 0.03070 0.02067 | 0.22359  0.16456 0.06720 0.03115 0.02081
700 0.23860  0.19510 0.08971 0.04285 0.02887 | 0.25052  0.19423 0.09156 0.04348 0.02911
900 0.25970  0.21980 0.11220 0.05488 0.03706 | 0.27267  0.21809 0.11405 0.05568 0.03738
1100 0.27790  0.24060 0.13320 0.06679 0.04521 | 0.29172  0.23829 0.13473 0.06772 0.04562
1300 0.29400  0.25880 0.15250 0.07854 0.05333 | 0.30858  0.25593 0.15374 0.07958 0.05382
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*3 RBNERERIELMIRE

TR 71/MPa
JE71/Pa
0 10 45 100 150

1.33 24.00% 15.94% 2.22% 0.20% 0.08%
100 4.82% 2.74% 1.17% 0.19% 0.05%
300 11.70% 9.33% 0.73% 0.04% 0.02%
500 11.03% 11.04% 1.98% 0.22% 0.07%
700 7.57% 8.42% 2.31% 0.30% 0.09%
900 2.54% 3.45% 1.56% 0.23% 0.08%
1100 3.47% 3.04 % 0.17% 0.01% 0.00%
1300 10.19% 10.52% 3.02% 0.41% 0.14%
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Design of Metal Diaphragm Capacitance Sensor for
Capacitive Diaphragm Vacuum Gauge

Hou Shaoyi Hu Qiang Wei Hong Chen Hao
(Jihua Laboratory, Foshan 528251, China)

Abstract: Metal diaphragm capacitance sensor is the key part of high precision capacitance diaphragm vacuum gauge. In
order to meet the domestic demand, a metal diaphragm capacitive sensor for capacitive diaphragm vacuum gauge was studied based
on a nickel based alloy diaphragm material developed in China. Firstly, based on the general finite element analysis software, the
calculation model of the induction diaphragm in the metal diaphragm capacitance sensor is established; Then, the nonlinear large
deflection theory is used to calculate the deformation of the induction diaphragm under different pre-stressing forces, and the
comparison with the theoretical results shows that the calculation model has high accuracy; Finally, the nonlinear error relationship
between pre-stress and induction diaphragm is analyzed, and the key parameters such as pre-stress, initial electrode distance between
induction diaphragm and fixed plate which affect the measurement characteristics of capacitive diaphragm vacuum gauge are
designed to meet the requirements of high-precision vacuum measurement.

Key words: capacitive diaphragm vacuum gauge; induction diaphragm; pre-stress; initial polar distance
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