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A Review of Optimum Damper Characteristics of Dual Mass Flywheel
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ABSTRACT

Dual Mass Flywheel(DMF) is used in order to improve the vibration characteristics of drivetrain of manual
transmission vehicles. Regardless of its complexity and high cost, application of DMF is keep increasing due to a
trend of using Diesel engines in passenger cars and light weight design of drivetrains. Modeling and analysis of
DMF is rather simple, but finding out optimum parameters of damper may not be easy. Furthermore, its realization
in DMF has some limitations due to DMF's structure and its structure dependent damping characteristics.
Requirements on spring-damper characteristics of DMF has been reviewed and investigations on structures and
damping characteristics of currently produced DMFs have been made in this paper. Also, ideal spring and damper
characteristics has been proposed based on such investigations.
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Fig.l Conventional Flywheel and Dual Mass Flywheel
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Table 1 Required Damper Characteristics
Operating Mode (1) (2) (3)
Problems Rattle Jerk  {Durability
Excitation Frequency | High Low Low
Excitation Amplitude | Low High High
Spring Rate] Low Low Low
Damper -
Require- | D3MPIE | 1o | High | High
ment Damper
Angle - High High
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Fig. 3 Characteristics of Arc Spring Damper
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Fig. 5 Characteristics of Wedge Damper
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Fig. 7 Characteristics of Sliding Block Damper
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Fig. 8 DMF with 2 Stage Dry Damper

~1 High Mysteresis
Darnping
71 (2nd Stage)

Low Hysteresis
Damping
(1st Stage)

Torque
1

Damper Angle

Fig. 9 Characteristics of 2 Stage Dry Damper
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Fig. 10 DMF with Simple Dry Friction Damper
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Table 2. An Example of Development Target
Specifications for a New DMF

Eng. Max Torque 300 N-m
Eng. Max. RPM 6500 RPM
Damper Spring 3 stage
1st 2nd 3rd
Spring Rate (Nm/® :
9/7 100/40 320/50
Damper Type Dry, Variable Coefficient
Idle~Medium
Hysteresis Torque Throttle woT
(Nm) = 20 = 150

Damper OgJeratlon

Angle (* + 50 (+ Drive, - Coasting)

Low & Medium Throttle W.O.L.1

Constant & Low

Hysteresis -\

I f T I T 1
Damper Angle

Torque
{

High
Hysteresis

Fig.12 Development Target for a New DMF Damper
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