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Abstract : A friction damper is installed in the passenger car driveline in order to dissipate the torsiona vibration
energy. The frictional damping hysteresis has considerable influences on the driveline vibration characteristics and,
therefore, it is one of the most important parameters in the damper design. To investigate the hysteresis effects on the
driveline vibration, a dynamic model of the passenger car driveline with manual transmission has developed, and
simulations were executed on the several different driving conditions for various hysteresis values. To verify the model,
vehicle tests are preformed and the test data were compared with the simulations results. The simulation and test results
show good agreements and the model could be used to determine the optimal hyteresis values in early design stage of

the damper.

Key words : Friction damper(¥}2 91 3), Hysteresis(3] 2~ E] 2] A] %), Torsional vibration(H] 5% 71%), Passenger
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Nomenclature

,C, : equivalent viscous damping (Nmsec/rad)
. Hysteresis Torque (/Vm)

™~ Q.Q

- equivalent mass moment of Inertia (kgm?)
- crank shaft, flywheel, clutch disk
: equivalent mass moment of Inertia (kgm?)
- input shaft, transmission gears, output shaft,
differential gear

I

1 : equivalent mass moment of Inertia (kgm?)
- wheel, body

K : equivalent torsional stiffness (Vm/rad)
- clutch spring, input shaft
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K, - equivalent torsional stiffness (Vm./rad)
- output shaft, differential gear, drive shaft, wheel
T, : driving torque (/Vim)
T : road load torque (Vim)
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Table 1 Naturd frequency and natural mode

Natural
Gear frequency(Hz)
fi I Uy Uy

1st 3.64 75.35 | [10.93-0.21] |[1-27.60.012]
2nd 5.68 | 70.70 | [10.84-0.07] |[1-24.10.012]
3rd 7.55 63.19 | [10.71-0.03] |[1-19.10.012]
4th 910 | 56.82 | [10.58-0.02] |[1-15.10.012]
5th 1046 | 51.52 | [10.45-0.01] |[1-12.40.011]

Natural mode
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Engine torque (Speed=1800rpm)
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Fig. 4 Engine torque (Engine speed 1800 rpm)
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Fig. 5 Angular acceleration of T/M (H=1Nm, 3rd Gear)
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Fig. 6 Angular acceleration of T/M (H=3Nm, 3rd Gear)
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Fig. 7 Angular acceleration of T/M (H=8Nm, 3rd Gear)

100000 4000

80000 -

60000 -
— - 3000
S 40000 _
35 2500 §
® 20000 =" g
= °
s 0 2000 §
® &
@ 20000
3 1500 2
& -40000 2
- 1000 W
-60000 -
-80000 -] [ 500
-100000 . . . . 0
0 2 4 6 8 10

Time (sec)

Fig. 8 Angular acceleration of T/M (H=20Nm, 3rd Gear)
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Fig. 10 Prototype of the clutch damper

Table 2 Hysteresis of the prototype clutch

Prototype Hysteresis(Nm)
#1 1
#2 8
#3 20
#4 28
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11 Pulse sensorsinstalled on T/M case
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Fig. 12 Angular acceleration of T/M (H=1Nm, 3rd Gear)
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Fig. 13 Angular acceleration of T/M (H=8Nm, 3rd Gear)
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Fig. 14 Angular acceleration of T/M (H=20Nm, 3rd Gear)
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Fig. 15 Angular acceleration of T/M (H=28Nm, 3rd Gear)
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