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Study on Measuring the Performance of an Air Tool
Operating at 100,000 RPM Class

Soo-Yong Cho, Eun-Jong Kim~
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ABSTRACT

An experiment is conducted for measuring the performance of an air tool, which is operated at 100,000
RPM in an unloaded state with very low torque. A 551 kPa in gauge pressure is supply to the inlet of an
air tool. An experimental apparatus is developed as a friction type dynamometer. Inlet total pressure, air
flow rate, rotational speed and operating force are measured simultaneously. Torque, output power and specific
output power are obtained with different rotational- speeds. Those are compared with the experimental results
which were obtained by a commercial dynamometer. However, no commercial dynamometers are available
for measuring the torque above 30,000RPM. In order to reduce the rotational speed, a reduction gear is
applied between the air tool and the commercial dynamometer. Torque and power obtained by the commercial
dynamometer show 55% lower than those obtained by the developed friction type dynamometer, because the
mass is added to the rotor of air tool for the braking system of the commercial dynamometer and power
loss is generated by the reduction gear. From the compared results, the friction type dynamometer should
be applied for measuring the performance of the air tool operating at low torque and high RPM.
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Fig. 1 Cut off view of small air tool grinder operating by two
sfage axial type turbine
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Fig. 2 Elastic bars for torque measurement®
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Table 1 Degree of accuracy and models for experimental apparatus

Mez?sunnge Models Accuracy
quipment
HFN.QOI Less than 0.5% @%FS
Flowmeter Hastings S
0~200 L/min air
Instruments
Loadeell 34/1944-07 +0.02%
Sensotec Max. 250 gf
ACT-3 +0.0015%
RPM gavge)  yponarch Mazx. 100,000 RPM
Pressure 811 FMG Less than 0.25% @% FS
gauge Sensotec 150 psi gauge
DAQ NI 6014 200kS/s
I FA/eT FALE 20000 RPMo|th FAENA
Zrge) ZF$E BON - mmoly vhri s Ha =
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Fig. 3 Schematic diagram of experimental apparatus
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Fig. 4 Variations in operating force on the rotor by controlling
the contacting force
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Fig. 5 Variations in RPM on the rotor by controling the
contacting force
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Fig. 6 Variations in operating force with rotor RPM
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Fig. 7 Variations in flow rate with rotor RPM
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