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Friction-Induced Vibration of Brake Lining Pad

I D R I
Y S. K Jung

ABSTRACT

Fnction-induced vibration characteristics of automotive brake lining pad are investigated on the basis

of expennmental observations from a pin-on-disk type friction-induced wvibration experimental apparatus.

The measured responses of the experimental apparatus show limit cycles of quasi-harmonics type and

beat phenomena due to the velocity dependence of friction force. To deduce the friction coefficient vs.

relative velocity Lienard method is adopted with least square fit. It shows Scurve which characterizes

a quasi-harrnonic vibration. The calculation of amplitudes and friquencies of the limit cycles is done using
slowly changing phase and ampltude method. The theoretical and numerical results show fairly good

agreements with those of expernments,
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Fig.1 Friction-induced vibration system

£

ﬂﬂ.ﬂ%ﬂ?é-d%$ﬁﬂ ﬂ%,ﬂﬁ%ﬂ,
FE 2, 25795 ogl gAY, S
g ERE 5 T

= pnlw,—86,) (1)

1% 18] RE 2R Y et 28 +FHAE A

2 de + vk

jés +CI e:: _'_K! eszNTl-l(mJn_Gs) (2)

O 18 AErkEEAE TEsts] fe 2
2 29 #—- Pin-on-disk EéEﬂ—r] AHARE )2}
B5lch, TEY DCREE ohdbge] 2Eg
2¢ YE2 AL, dTc)E whgwe] ¥
& o] Sl &5 timing belt® HZE3}4 wp2h
o] HPEEE SHIES T Brake
lining& $9 YA AFo2 olun FEw
EE FA43HeH, 52 vEEAY 2ldle A
e WEAZe 24 Jeles 2A Az
Atk @, FUAG] oot FHTo] wAaEA o

|-|--mm|
P W W o s
BL ACC

iy 1
=

ﬂ ﬁfffﬂ Wﬁfffﬂfffﬁﬂffffﬂfﬂﬁﬁﬁﬁ?f L

> A/D Converter Lépfuni::

Computer

MotorH |
LA |

B:Bearing, B_L, :Brake Lining Pad
C:Coupling, P_M. :Potentiometer
A.C.C:Accelerometer, W ! Weight

Fig.2 Schematic diagram of the experimental
apparatus



H#elm ZlolyW e vidd F 95

TE Fbo AAWE AA AT, of 7]odlA] A}
&% EHE 0598 DCEEeT #& £84
TN BFES AR ML, UlEE2 SM45C
St o g2 A 384 Tk Potentiometerg A 2%
I ZEste] AR5 ZHAE ZAHSIH, *'“‘-]
5279 rtsxe I8 Zo] NEZEAE E
gloja glold M= nA-§ TEEC Hi‘%ﬂ“ﬂ
Z 24319}, Potentiometer$d 7FE A ol A L} Q.
= 4l F = anti-aliasing filterS %< A/D conve-
rterg® A& PCE YHHZF FA3G o

H]-‘E—%&E%%a“— Kﬁ—:— E—ﬂﬂ B35 £ 4 9]

2Rgo2H TE 4 9o Mol soly
Hz7t 227 Je2 2o 2F AW
N EY A% Loldth ol vSY

de APz :4; ¥ A2 3

-_.

IS E I /2 EFF mﬂr H| & %—E‘:’]*’”‘J—r‘ K=
Atk Yok e AL Edlod A
o AYAR HAAMPE Table 13 #uf,

NEEY e &3 S92 dZ239 1kge
5 Fot Beela 2ol AH=E YT 2
FHoE vhEde HEAID el EHEF
PEEEE TEAAUH. AFA Belelart #
Feke] S E WA AL W) A==
£EE 7 B5-E4 & Aol e 100rpmell A

Table 1 Parameters of the system
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Fig.3 Angular displacement in time domain at

each motor driving speed, for glass fiber
shaft.
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