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Measurement of the Dynamic Transmission Error of Helical Gears
by the Accelerometers
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Abstract

The object of this work is to develop the measurement method of the transmission error of the
helical gears. For this purpose, experimental set up is designed by 3D CAD software. It consists of the
motor, inverter, powdered brake equipment, torque sensor and helical gearbox. In this study, tangential
linear accelerometers were used as the methods for the transmission error measurement. the acceleration
signals are transmitted to the signal conditioners through the slip rings and the transmission errors are
obtained by a specially designed circuit board. The transmission errors are analyzed in the frequency
domain. As a result, The periodicity of the transmission error is confirmed in the mesh frequency and
its harmonics. The magnitude of harmonic components is very dependent on the natural frequencies of

the gear system. It usually increases with the rotational speed. However, it does not always increase
with torque.
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Fig. 1 A schematic diagram of measurement system

Fig. 2 CAD modeling for the transmission error test
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Fig. 4 Block diagram of measurement
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Fig. 7 Measurement system for the transmission error
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Table 1 Specifications of helical gears
Driving | Driven
gear gear
Normal module 25
Normal pressure angle 20°
Center distance 150 mm
Helix angle 25° (LH)} 25° (RH)
Number of teeth 19 89
Face width 50 mm | 48 mm
Addendum mod. coeff. | 0.3372 0.0893
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Fig. 8 Autospectrum of dynamic transmission error
(525 rpm, 49.05 N - m)
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Fig. 9 Autospectrum of dynamic transmission error
(525 rpm, 98.10 N - m)
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Fig. 10 Autospectrum of dynamic transmission error
(775 rpm, 49.05 N - m)
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Fig. 11 Autospectrum of dynamic transmission error
(775 rpm, 98.10 N - m)
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Fig. 12 Autospectrum of dynamic transmission error
(1550 rpm, 49.05 N - m)
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Fig. 13 Autospectrum of dynamic transmission error
(1550 rpm, 98.10 N - m)
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Fig. 15 Harmonics of mesh frequency of dynamic
transmission error, 98.10 N -m

Table 2 Decibel values at the harmonic of mesh
frequency of gear systems (unit : dB)

M 505 75 | 1550
torque

st 61.3 56.4 84.2
49.05 N *m | 2nd 55.2 79.0
3rd | 624 522
1st 62.7 52.5 79.6
9810 N-m|2nd | 468 64.3
3rd 63.2 51.7
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