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An Experimental Study on the Dynamic Characteristics
of a Planetary Gear Train in the Low Speed Region
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ABSTRACT

Gear train system test rig of power circulating type was fabricated, and systematic
experiment for measuring dynamic characteristics of the planetary gear trains in the low speed
region has been carried out using the test rig. The measured parameters are fillet strains of the
sun gear and ring gear, carrier displacements, torques of the input and output shafts. The
results are as follows: i) Even though the loading torque is constant, torque variation has
been observed on the input and output shafts, ii) The varation of the torque has two
frequency components, i.e. lower one of the input shaft rotation and higher one of the two teeth
meshing, 1) The variation of the fillet strains shows the same tendency as that of the torque,
iv) The loci of the carrier depend on the torque and rotational speed.
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Table 1 Specification of the Test PGT

Sun Gear | Planet Gear [Ring Gear| Carrier

Number of Teeth 16 i b4

Radius of Pitch Circle, mm| 240 %0 a0

Material SCMAIS | SCMALS | SCMA4D | SCMad0
Module, mm 30

Speed Ratio ]

Addendum Modification 0

Coeffictent

Pressure Angle )
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Fig.1 Schematic Diagram of the Gear Train
Test Rig

Table 2 Specifications of the Equipments Used
in the Experiments

Equipments Specifications

Inverter LG, SV(T5is-2

Induction Motor LG, 10Hp

Torque Meter Lebow, 184-1k

Strain Gage Measurement Gr, ED-DY-000AH-35)
Strain Amp Measurement Gr., Amp 2310
Telemetry Volland, BD 1.1

Gap Sensor Amp Capacitec, HPi -375-8302
Lubrication il Transmission Oil, SAEX)
A/D Board Strawberry, Flach-12

Data Processing S/W |Workbench
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Fig2 Experimental Results for T,=0 N-m,
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Fig.3 Experimental Results for Te=0 N-m,
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