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A Study on the Vibrational Characteristics of
a Foot Mount Type Gearbox for Epicyclic Gear Train
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Abstract

In this paper, the vibrational characteristics of a foot mount type 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 are 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

Fig. 2 Photograph of the gearbox frame
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Fig. 3 Schemati cdiagram showing impulse test

equipments

Table 2 Experimental equipments of vibration test

Equipments Maker Model
PCB
Accelerometer . . 339B11
Piezotronics
Impact
B & K Type 8202
hammer
National AT-GPIB/TNT
GPIB Board
Instruments (PandP)
FFT Analyzer B &K Type 2034
. PCB
Amplifier . . 482A16
Piezotronics
Modat
) GenRad, Inc STAR System
Analysis S/W

3t VoA Ay FAE AA3d

dol ¥& AgelM NYUL YU Fig 3
qY4Ae AFEolH, A AgE FAEI
AFEE Table 26) YEHAQE. dlolE 244
Ag A%e AR R A9 0xE
71 dated, 2 ARl A 5AY FAse] AL
e BFHAh

23 oA Zztel ME Znol v

EEES

X ) ¢ o

21 B e I R X
F3% A, 0~4 kHz7bA & 25719 AE R =7}
velgon, 488 3% A3, 0~32 kHz ¥4
oA & 1470¢) RE=7t UEksch
Table 3°] “ERAA L,

2

Z0|

B

ARAEFE
Fig. 45 & 47]9) =

AF 5

& AT 2621

fac)

Table 3 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) 0.64

4 1220 1272.1(6) 4.27

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
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Fig. 7 Force components acting on the tooth
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