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Effect of Pre—Tension on Deformation of Capacitive Diaphragm Vacuum Gauge
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JIA Chunwang',BAI Biaokun',JIN Shufeng'
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2. Lanzhou Institute of Physics,Lanzhou 730000, China)

Abstract ; According to the uniform load—deflection behavior of the pressure sensing diaphragm of capacitive diaphragm
vacuum gauge under pre—tension conditions, Von Karman equation and the Beams equation are selected as the theoretical
model of the pressure sensing diaphragm. And the nonlinear finite element simulation analysis is carried out in combination
with the static module in ANSYS Workbench software. The results show that the pre—tension has a significant effect on the de-
flection of the pressure sensing diaphragm. The deflection of the diaphragm decreases with the increase of the pre-—tension.
With the increase of the uniform load and the pre—tension,the decrease of deflection of the pressure sensing diaphragm is

weakened. Under the same uniform load,the greater the pre—tension,the greater the influence ratio. When the uniform load
increases and the deflection of the pressure sensing diaphragm increases,the deflection caused by the pre—tension is decrea-
sing,and the influence ratio is gradually decreased. When the pressure sensing diaphragm is initially deformed by the 1 Pa u-
niform load, the pre—tension of 13 MPa has a 93% influence on the deflection of the diaphragm; when the uniform load ex-
ceeds 800 Pa,the deflection caused by the pre—tension is less than 35% of the deflection of the entire pressure sensing dia-
phragm; The uniform load is 1 000 Pa,and the pre—stress is 7 MPa,the influence ratio is 17.9%. The simulation results are
verified by using the real capacitive diaphragm vacuum gauge.

Key words : capacitive diaphragm vacuum gauge ; pressure sensing diaphragm ; pre—tension ;deflection behavior
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Fig. 1 Meshing model of pressure sensing diaphragm
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Fig. 2 The deflection distribution nephogram of pressure sensitive film without pretension
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Fig. 3 The deflection distribution of pressure sensing diaphragm section under different uniform loads
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Tab. 1 Comparison of deflection of pressure sensing

diaphragm without pre—tension

Y946 # 4/ Pa @/pum o'/pm &/ %
1 3.622 3.619 0.083

200 112.433 107.75 4.165

400 144.666 137.71 4.808

600 166.992 158.95 4.816

800 184.659 175.34 5.047
1000 199.525 189.56 4.994
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Tab. 2 Comparison of deflection ofpressure sensing diaphragm with pre—tension
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Fig. 4 The deflection of the pressure sensing diaphragm under different pre—tension
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the pressure sensing diaphragm
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Fig. 6 Schematic diagram of product test ofcapacitive

diaphragm vacuum gauge
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