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A Study on the Characteristics of an Amplitude Proportional Friction Damper

D. H. Park (Grad. Sch., Mech. Eng. Dept., KHU), M. J. Choi (Mech. & Ind. Sys. Eng. Dept., KHU)

ABSTRACT

An Amplitude Proportional Friction Damper (APFD) system is considered in order to improve the stick-slip
characteristics of Coulomb friction damper. The frictional force is proportional to the amplitude in APFD system and
the system is non-linear as is Coulomb damper system. The free vibration analysis on an 1-DOF system has
conducted to demonstrate the characteristics of the APFD system and the results show that the APFD system has
similar damping characteristics to the viscous damper system. It is concluded that the APFD system may become a
cost effective substitution for the viscous damper and it also has certain advantages over Coulomb damper system
since the APFD system can be designed to work with no stick-slip.
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Fig. 1 Characteristics of an Amplitude Proportional
Friction Damper (APFD)
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Fig.2 A vibration system model having an APFD
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Fig. 3 Phase trajectory of an APFD system (n=20.3,
m=1, k=1, xo=1, X-axis : Displacement,
Y-axis : Velocity)

™ B W X s
- Time ;

Fig. 4 Response of an APFD system (n1=0.3, m=1,

k=1, xo=1, X-axis : Time,Y-axis : Displacement)
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Fig. 5 Phase trajectory of an APFD system (1 =0.5,
m=1, k=1, xo=1, X-axis : Displacement,
Y-axis : Velocity)
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Fig. 6 Response of an APFD system (11 05 m=1,
=1, xo =1, X-axis : Time,Y-axis : Displacement)
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Fig. 7 Response of a Coulomb damper system
(Fo=005,m=1,k=1, xo=1, X-axis : Time,
Y-axis : Displacement)

A9 Aagel AFAEA AFL A5
Hoz pAyT olg Aoz Y tewt 2
.

x=x,e ' 1D

o714 & 74| v|(damping ratio)o]Th. HAEH A
289 F7) v =21/, oI},

Helul 2] vl s Al2doA WEL of o]
£% x,/8° 9 v &2 Z2Fc 131 Fig 4 & Fig.
6% 2¥ A% x meke BAWAS 439
e FAEE & 4 ok webAl, weua oh2
25 AW AFPLEE ALEB4E B
T 2o) dEp £ U

(—tl;m—gz—):
X=2x,e (12)

5. S7rdd Ay

A(12)E ol 438 Zt HolF F9 AZ G A\t
2y A 2 ‘:‘J_ilfﬂt} ubebA, 2113 2}(12)9)
A5y A4 A wozmzA BAq Y
ol o %‘7]'75“6‘ 7428 (equivalent viscous damping

ratio)® THed 2ol elE 4 vk

1 4
Ta ©n In 62 (13)

Eu = —

283, J1)e ANt &, 8 19 B2 ey
@ e 2o

= r VA+p+Y(1-2) (1+7;) /

Fig. 8 Equivalent viscous dampmg ratio &.q of
an APFD system (X-axis : N, Y-axis : ¢q)
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Fig. 9 Response of viscous damper and APFD system
(M =0.5, Zeq= 0.158, X-axis : Time, Y-axis:
Displacement)
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