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Influence Rate Estimation of Gearpair on the Rattle Vibration and
Counterplan Suggestion for Reduction of Gear Vibration

Byoung-Min Ahn*, Eun-O Choi**, Dong-Pyo Hong***
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1 Abstract ,

In recent year, as the demand about low vibration and noise vehicle is increased constantly,
automobile companies try to a lot of things to achieve this demand. Gear rattle vibration become an
emergency problem to be cured at idling.

There are two kinds method to reduce idle gear rattle vibration. One is optimization of clutch
damper design parameters(stiffness, hysteresis torque, preload, length of lst stage), the other is
system parameters modification(inertia, drag torque, backlash, etc.). But these methods are impossible
to estimate influence rate of each gearpair on the idle gear rattle vibration.

In this study, 14 degrees of freedom nonlinear model is developed to analyze influence rate of each
gearpair on the idle gear rattle vibration and the counterplan to reduce the gear noise is suggested
through the shift system modification.

Keywords : Gear Rattle Vibration(7]1 @1&%1%), Influence Rate(¥¥%), Gearpair(719] #). Shift
System (¥ & A] A=)
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Fig. 2 14 degrees of freedom model

Table 1 Developed model explanation

No. Explanation Inertia(kgm)
1 engine flywheel 1.289640
2 clutch hub 0.001758
3 input gear 0.002497
4 dirve gear 0.010675
5 4th counter gear 0.004711
6 3rd counter gear 0.002541
7 2nd counter gear 0.001019
8 1st counter gear 0.000316
9 reverse counter gear 0.000591
10 | 4th main gear 0.001057
11 3rd main gear 0.007150
12 2nd main gear 0.016044
13 Ist main gear 0.022489
14 | reverse main gear 0.029236
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Fig. 3 Torsional characteristic of two stage
main damper clutch

Table 2 Clutch design parameters

Clutch type Two stage main damper
Ist stage 2nd stage

Operating | Drive | 0" ~2.5° 2.5 ~6.5

mgle | coast | 00 ~-25 |25 55
Stiffness N?ng/glid le/iid
Hysteresis torque | 39.24 Nm 39.24 Nm

Preload 9.81 Nm 53.955 Nm
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Fig. 9 Simulation results when the shift system
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Table 3 Simulation results

L ) shift system of veverse gear| shift svstem of 1st gear
original gear L )
is removed 13 Temoved
average | rate average increase average increase
Rev gear | 281.7 \m |20.3% 0 Nm -100% 2923 Nm | +3.76%
Ist gear | 310.3 Nm [22.3%| 311.8 \m +0.48% 0 Nm -100%
2nd gear | 288.0 N\m {20.7% | 259.5 \m -9.90% 3050 Nm | +6.94%
3rd gear [ 290.5 Nm [20.9% | 2959 Xm +1.86% 2823 Nm | -2.82%
dth gear | 218.5 Nm |15.7%{ 205.7 Nm -6.03% 200.9 Nm
shift system of 2nd shift system of 3rd shift system of 4th gear
gear is removed gear is removed is removed
average |increase] average increase average increase
Rev gear [283.8 Nm | +0.75% | 303.8 \m +7.65% | 2887 Nm | +2.49%
Ist gear [296.6 Nm | -142% | 2765 \m -10.9% 2863 NXm | -7.73%
2nd gear | O Nm_ | -100% | 250.3 \m -13.1% 2934 \m | +188%
3rd gear [297.1 Nm [+227%] 0 Nm -100% 266.0 X\m | -843%
4th gear 2055 Nm | 6.12% | 206.2 \m -5.80% 0 Nm -100%
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