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Study on measuring the low torque on an air tool operating at
100,000 RPM class

Eun-Jong Kim and Soo-Yong Cho

Key Words: Air tool( ), Axia-type rotor( ), Torque-meter( ),
High RPM( RPM), Low torque( )

Abstract

An experiment is conducted for measuring the performance of an air tool, which is operated a 100,000
RPM at the unloaded state with the low torque. An experimental apparatus is developed as the power
absorption type dynamometer. Inlet static pressure, flow rate, RPM and force are measured simultaneously.
Torque, output power and specific output power are obtained. Those experimental results are compared with
the experimental results obtained on a commercial dynamometer. However, no commercia dynamometers are
available for measuring the torque above 30,000RPM. In order to use the commerciad dynamometer, a
reduction gear is applied to the shaft of dynamometer. Torque and power obtained on the commercial
dynamometer show 50% lower than those obtained on a power absorption type dynamometer, because the
inertia force is added to the air tool rotor for the braking system. Moreover, the starting RPM on the
commercial dynamometer is less than 40,000RPM. From the compared results, they show that the power
absorption type dynamometer should be applied for measuring the performance of an air tool operating at low
torque and high RPM.
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Fig. 1 Elastic bars for torque measurement(8)
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Fig. 1 Schematic diagram of experimenta utility
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Table 1 Degree of accuracy and models for
experimental utility
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HFM201
) - 0.5% @%FS
Hastings L.
- 0~200I/min air
Instruments
34/1944-07 - #0.02%
Sensotec - Max. 250gf
ACT-3 - #0.0015%
Monarch - Max. 100,000RPM
811 FMG - 0.25% @%FS
Sensotec - 150psi gauge
8.75mm
. Fig. 2
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Fig. 3 Variations in operating force on the rotor by
controlling the contacting force
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Fig. 4 Vaiations in RPM on the rotor by
controlling the contacting force
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Fig. 5 Variations in operating forces with rotor
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Fig. 9 Comparison with output powers obtained on
a commercia dynamometer
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