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12! 1, Calibration apparatus developed, (1) stepping motor; (2)upper plate; (3) stainless steel chamber;
(4) 2.75” port; (5) piston; (6) tare weights; (7) screw shaft; (8) weight lifter; (9) weight lifting shaft;
(10) combined weight set; (11) rotary feedthrough; (12) photo interrupter,
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17] 43g | 4.300126 7.89 Weight Fg3ict, FEGHTE] Zole T BolA 7MY ZA
Gauges under
calibration Stepping 8 D Motor
‘ Motor Controller
QOO0
Weight loading
l ] -~ mechanism Vac. Pump
Gas out Precise Pressure _—®_>
Monitor (Barometer) RP
I =i
Vac. Pump ! Piston
Vac. Pum B C—1
o0 0 N2-Gas
Gas in
. m Pressure
Gasin
filter Pressure Controller

Controller Piston/Cylinder Monitor

18 2. Calibration set—up for low pressure gauge.
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12! 3. Calibration of a 13.3 kPa (100 Torr) CDG.
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12l 4, Calibration of a 1,33 kPa (10 Torr) CDG.
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H 2. Uncertainties estimated for the calibration system,

Standard uncertainty

Source of uncertainty

uip) ui(p)/px10°
Proportional
Effective area of piston/cylinder 10,0
Tilt of piston/cylinder 1.3
Temperature of piston/cylinder 1.0
Additional weight 5.0
Acceleration due to gravity 0.3
Buoyancy correction 0.1
Non—proportional
Barometer stability (short term) 0.10 Pa
Fluctuation of applied bell—jar pressure | 0,05 Pa

Combined uncertainty (k=1) 0.11 Pa + 11_3><10_6p
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AT 5 QleE AR E AEeiict 7)1&9) AX] = 10 kPa
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Evaluation of low vacuum gauge using deadweight piston gauge
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Deadweight piston gauge have been widely used as a fundamental instrument of precise
pressure measurement because they are robust, accurate, potable, convenient to use and are
able to realize the definition of pressure as force per unit area. Basically, a deadweight piston
gauge consists of a piston mounted vertically in a close-fitting cylinder filled with a gas
and weights of known mass values. The pressure to be measured is applied to the base
of the piston generating an upward vertical force, and is balanced by the downward
gravitational force generated by weights. These instruments can be used to measure pressures
above 10 kPa because of tare weights including piston. However, using a variable bell-jar
pressure method and a newly developed weight loading device we can extend the application
range of deadweight piston gauge to lower pressures. In this paper, we present the practical
calibration results for two CDGs(Capacitance diaphragm gauge, MKS) with full-scale ranges
of 1.33 kPa and 13.3 kPa, respectively.

Keywords : low vacuum gauge, calibration, deadweight piston gauge, effective area, deadweight

* [E-mail] sywoo@kriss.re.kr

SRR3R 16(4), 2007 249



