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Abstract

In this paper, the vibrational characteristics of a gearbox for epicyclic gear train have been studied.
The modal parameters and mode shapes of a gearbox have been computed using ANSYS code. Modal
testing was carried out to verify the FEM analysis model. It has been shown that the analysis results
arc in good agreements with the experimental results. Harmonic analysis has been executed to verify
the effect of thickness variance of gearbox housing on the modal response. Analyzing the calculated
results, some guides for optimal vibration response has been deduced.
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Fig. 1 Meshed FEM model

Table 1 Material properties of gearbox

Young’s Modulus(E) 180E9 N/m?*
Density( o ) 6700 kg/m°
Poisson’s ratio( v ) 0.21

224 8
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Fig. 2 Photograph of the geaibox frame
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Table 2 Natural frequencies of gearbox obtained by
experiment and FEM

Mode |Experiment [Hz]| FEM [Hz] | error(%)
1 787.81 774.31(2) 1.71
2 889.85 897.20(3) 0.83
3 960.28 966.43(4) 064 -
4 1220 1272.1(6) 427
5 1660 1555(7) 6.33
6 1880 1852(9) 1.49
7 2040 2043(11) 0.15
8 2180 2101(12) 3.62
9 2210 2166(14) 1.99
10 2370 2360(15) 0.42
11 2530 2610.7(17) 3.16
12 2720 2633(19) 3.20
13 2890 3067(22) 6.12
14 3090 3483(25) 12.7

#1 : 787.81 Hz 77431 Hz
O o
#2 : 889.85 Hz 897.20 Hz
#3 1 960.28Hz 966.43 Hz

(a) Experiment (b) FEM

Fig. 3 Mode shapes of experiment and FEM
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(b) cylindrical part
Fig. 4 Calculated frequency shiftings according to
the variance of housing thickness
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(b) cylindrical part
Fig. 5 Varations of maximum displacement
according to the variance of housing thickness
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