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Creation of Technology for Prediction of Self-excited Vibration under Operating Conditions for
Multiple-plate Clutches

e g A" MmohE B ok % A"

Takashi HOSHI Takashi MINAMINAKAMICHI Keiji TOJO

EIEVN oy* % W — H H B =T

Isao TABUSHI Kazuha MIURA Shuzo SONODA
7 = ABSTRACT

FIVZAI Y a VICERHIR T REREH Y 5 v F
O ERhRE & T 5 7291213, BB O BT - 7
DN 5 K OBRER OWMEREOHE» HETH 5. B
VR DI, Pl 0§28 & 52T B FEFES O B EE YRR
12DV, HEAE—LTEZHMO L2 mER RS
BEE AR L, WS, WEZ SIS TR EERGEEE LS
Ao, 72, KEIRD T ) 2y g VICk B MLy LR
TR EOFEZED) 2 FH U, F2HlE & 0 iR % ke
7o, 195 NI BEEM O BRI & 2 O & E RIS
TR 572002 5 9 F FEM 7L, & UHEIROMK
B A AAATZ VTV A3y g VA S HKETO b
N IEEREDRERT S S 2V — Y 3 VETFAEREEL
7o, REHROH MM A#ERT 2720, HIRS) Z #1135
5Ty FOMEEY I 2L —Y 3 Y TOREFL, EHIZ TR
BOKIk A A L 7=

It is important to grasp the dynamic frictional characteristics
of facing materials, their methods of use, and the damping
characteristics of the drivetrain in order to predict self-excited
vibration in multiple-plate clutches used in transmissions. A
dedicated torque transmission characteristic test apparatus
capable of equalizing the surface pressure was built to deal
with the dynamic frictional characteristics of the facing
materials, which are affected by the temperature and contact
pressure of the friction surfaces. With this apparatus, the sliding
velocity dependence was found for each temperature and
surface pressure. The behavior of the actual vehicle was also
measured when vibration occurs and loss torque is generated
by friction in the drivetrain, and damping characteristics were
determined from the measurement values. An FEM model of
the clutch for the purpose of gaining a quantitative grasp of
the dynamic frictional characteristics and methods of use of
the facing materials obtained in this way was created, and
a simulation model for dynamic behavior analysis of the
characteristics of torque transmission from a transmission that
incorporates drivetrain damping characteristics to the vehicle
body was constructed. In order to confirm the usefulness
of this method, the construction of a clutch that suppresses
self-excited vibration was examined by simulation and the
reduction of vibration in an actual vehicle was confirmed.
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Table 1 Conditions of torque characteristics
measurement
Contact pressure 0.5-6.0 [MPa]
Plate temperature 40 - 180 [°C]

Rotational speed differential | 0.5 — 600 [rpm]
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Fig. 9 Self-excited vibration prediction model

1
Thermocouple
g P Guide

Piston

Fixed shaft
Rotating shaft

Fig. 10 Test apparatus for torque transmission
characteristics
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