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A Study on the Idle Gear Rattle Vibration and Noise
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Abstract

The main torsional vibration source of the powertrain is the fluctuation of engine torque. The
gear rattle is impact generating in the backlash of the free gear due to this torsional vibration.
Optimization of the clutch torsional characteristic is one of the effective method to reduce the idle
gear rattle. Many researches have been reported on this problem but only few of them give
sufficient consideration to the detailed clutch modeling and the experiment. This paper pays
attention to the optimization of clutch design parameters and the experiment to reduce the idle

gear rattle vibration and noise.
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Fig. 6 Optimized pre-damper clutch.

Table 1 Torsional characteristic of sample pre-damper clutch.

Coast

Pre-damper Drive

Clutch angle —8.5°~—4°

—4°~6° 6°~10.5°

Stiffness 10960 Nm/rad

84.31 Nm/rad 10960 Nm/rad

Hysteresis torque 75 Nm

0.8 Nm 75 Nm
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Fig. 7 Schematic diagram of the measuring instru-
ment system.
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Fig. 9 Comparison of main-damper and pre-damper
type clutch.

Table 2 Effect of idle gear rattle reduction of pre-damper clutch.

M/D clutch | P/D clutch l"l(ga_c(l)‘;gh P(/é)nf(l;ftfc)h Iigctit\i(catyc;g

fuedor | SZAMA | STOIRY | vy | 02dB@) | 0.7dBY

T/MNlooijfe?tarea 91.(08(?.87)(& 89-(88;%)(A) 4.3 dB(A) 1.0 dB(A) 3.3 dB(A)

T/Dsllosfisc(;eaz:rea 94.(39(()1.}?1)([&) 89.(783_%)%) 3.9 dB(A) —0.2 dB(A) 4.1 dB(A)
vergc/al\l/lvib. 1?1744118)3 1??3;3)8 3.4dB 1.5dB 1.9dB
lat;:aﬁvlvib. 1?11?;71 .?)B 1?173;3 ) (gi)B 3.4dB 1.0 dB 2.4 dB

M/D : Main-damper, P/D : Pre-damper, T/M : Transmission,

(On-Off)

. Difference between clutch on and clutch off
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