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A Study on the Transmission Error of a Star Type Epicyclic Gear Train
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ABSTRACT

In this paper, the transmission error of a star type Epicyclic Gear Train (EGT) has
been studied. Dynamic analysis has been executed to calculate the rotation angle of the
input and output shafts at various loads. Transmission error of EGT has been measured
to compare with the analysis results. There are qualitative similarity between the
experimental and analytical results.
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Fig. 2 Dynamic modelling of simple EGT
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Table 1 Specification of the gears

ramcr | Sin |l [ Rin
Number of teeth 34 22 74
X;S‘:gi‘;; of 200 GPa
Poission's ratio 0.3
Number_o_f 5
planet pinion -
Module 1.5 mm
Face width 15 mm
Helix angle 30°
Pressure angle 145°
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Fig. 3 Analyzed transmission error at Nop =
5000RPM
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Table 2  Specifications of the equipments used in
the experiments

Equipments Specifications
Induction motor LG, AC 10Hp
Inverter LG, SV075is-2

Torque meter Lebow, 1804-1k

HENGSTLER
BIS-M12M-N04-3DON-K20

Taco meter

Lubrication oil Transmission Qil, SAE90

Magtrol. Inc, 5210-2

Hysteresis brake

Alignment system Priiftechnikag, OPTALIGN

Oscilloscope Hitachi, VC-6545

Strawberry,  Flash-12, 1MHz,
A/D board .
8ch, 32bit
Data processing Strawberry Tree. Inc
S/w Work Bench PC 2.60
Encoder RSF Elcktronik

(a) test rig

(b) EGT and encoders

Fig. 6 Photographs of the test rig
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Fig. 7 Schematic diagram of encoder signal acquisition
system
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(b) sun gear velocity 500 RPM
Fig. 8 Measured transmission error at various sun
gear velocity
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Fig. 9 Measured torques at sun gear velocity
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