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A Study on the Torsional Vibration Damper of the Small
Internal Combustion Engine Driving System(Part 1)

— Development of the Optimum Viscous-Rubber Damper —

Hyo-Jung Jeon, Yu-Jong Kim, Dong-Hyuk Kim, Ue-Kan Kim

Abstract

The crankshaft system of engine is a complex vibratory object and its vibration modes are
consisted of torsional, bending, axial and their coupled vibration. Among them, the torsional

vibration causes engine noise as well as serious fatigue failures of crankshaft.

If the troules of noises and crsnkshaft strength are forecasted by torsional vibraion
calculation in the design stage of crankshaft, the torsional damper is adopted as the final

countermeasure.

In this paper, some computer programs to calculate crankshaft torsional vibration of engine
are developed and with deveploped programs, an efficient rubber-viscous damper for
automobile engine is designed and manufactured, and then it is fitted on the actual automobile
engine to confirm its calculated efficiency. By comparing the mesured results(with damper and
without damper) with the calculated one, the reliability of developed computer programs and the

performances of manufactured damper are confirmed.
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(a)Multi-degree freedom system

(b)Equivalent system of single-degree freedom

Fig. 2.1 Equivalent multi-degree freedom system for crankshaft.
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Fig. 2.2 Equivalent vibration system with torsional
viscous-rubber damper.
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Fig. 2.3 Effect of vibration absorber on the response
of the vibratory system.
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Fig. 2.4 Symbols of rubber-viscous damper.
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Compression Ratio K= (b —h)/hx100 (%)

Test Rubber : Neoprene WRT

Hardness - JIS 48
Thickness : =10mm
Frequency : 150 ¢/s
Amplitude 1 +2mm(e =20%)

Experimental temperature :
Experimental condition

Rubber part 70C
: Continuous

Fig. 2.5 Shear fatigue test of rubber.
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Fig. 2.6 Percentage variation of kinematic viscosity
of silicone fluids with shear rate.
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Fig. 2.7 Effect of temperature on kinematic viscosity
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Table 1 Specification of the test engine.

it 2y 4 cycle, tjAR8
Ao # 4

1T = 10,16 cm

Al-e RE 9,2 cm

FHEE N F) 7.9 kg/cm?
A= V) 74 PS

EEE & 0,294

# kX JEF 1-3-4-2

Table 2 Dimension of the designed damper.
B/ E (1) 0.095 kg cm s?

B Y] &3 w M (k) 0.255%10° kg cm/rad

HEFRE(CY 1933.7 kg cm s
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Angle Phase FFT Output Osciloscope
Converter (CF-360) Input | p-s403a
<PD~-860)

Fig 3.1 Skelton diagram of experiment apparatus arrangement
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Fig. 3.2 Photo. of experiment apparatus.
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Fig. 3.3 The drawing of designed rubber-viscous damper.
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Fig. 3.5 Measured and calculated amplitudes of
torsional vibration (without the damper).
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Fig. 3.6 Measured and calulated amplitudes of

torsional vibration (with the rubber-viscous

damper).
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Fig. 3.7 Measured amplitudes of torsional vibration
(with and without damper).
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