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Passenger ride comfort is an integral component of any road vehicle. Ride comport is impacted by vibration resulting from
road roughness of low frequency, and also engine vibration of high frequency. The engine mount is an essential
component, which acts as a vibration isolator from unwanted vibration. However, vibration isolation requires conflicting
design criterion, such as high damping in low frequency range, and low damping in high frequency range. The purpose of
this study was to develop a new optimal damping design method for engine mounts based on minimizing H,-norm. The
damping minimizes H-norm of displacement and force transmissibilities in the wide-frequency vehicle operating range. The
proposed optimal damping control was applied to a Magnetorheological (MR) engine mount, to investigate the vibration
isolation performance. The feasibility of the proposed method is verified, with some numerical simulation examples.
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NOMENCLATURE 0 = Flow Rate of MR Fluid
ol - . R = Damping Coefficient of Inertia Track
A, = Equivalent Cross Sectional Area of Upper RZ’ Rz*v —  Optimal Damping Coefficient
Chamber . .
X,y = Displacements of Engine and Body
B, K = Damping and Stiffness of Rubber Mount . . .
) z = Relative Displacement between Engine and
¢, ) = Compliance of Upper and Lower Chamber Body
F,, F, = Engine Excitation Force and Transmitted * * . . .
0, Oy = Optimal Damping Frequencies
Force
Fo(inr) = Friction Force of MR Fluid
1 = Coefficient of Fluid Inertia
; . . . 1. M2
L(w;), N(wy) = FRF of Optimal Damping System
L(o), N(o) = FRF . _
. Fero] Qlxlah A Afolo] 91x5HE Q1A HhEELE Azl)
M = Mass of Engine AR50 st A B2 zjero] A3 AL o8] A
R 3k A A= Z S TFARS- 2]3
P, P, = Pressure of Upper and Lower Chamber oo N o erers el
A% A 5 AE 7W°F St} diRle Sl e s WA E=
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Fig. 1 Hydraulic mount and its dynamic model
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Fig. 3 FRF N(j@) with various friction R
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Table 2 System parameters for simulation

M =100kg, B=100N-s/m, K =6.7x10° N/m
¢ =25%x10""m°/N, ¢, =2.4x10"" m*/N
4,=40x10"m’
r, =22x10"m, 7 =20x10"m, L=50x10"m
p=2.66x10°kg/m’, 1 =0.06N -s/m’
A4,=2.64x10"*m*, [ =5.04x10° N -s*/m’
R=3.41x10"N-s/m’

Table 3 System parameters

Displacement TR Force TR
PF. [Hz] w; = 1584 =14.99
0.D. R; =2.875x10° Ry =3.038x10°
M.V. |L(w))| = =3.09
P.E.: Peak Function T.R.: Transmissibility
0O.D.: Optimal Damping M.V.: Maximum Value
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Fig. 7 (a) Magnitude of L(jw), and (b) Magnitude of N(j®) w/
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Aol Zro] 22 Wy Alojg B9l @ AYEY H, =S
A $ U2 BRI = Utk B3 1 JAo A= F
A g Aloje] @ dggo] HAo] Ao vlsl & 54 =3 A
Z|3hE 2Helgh 4= Qlth. Fig. 1200|4] A|ofa}A] ¢koke A9 A
£9] H 27| 13.252 FRF 2404 13+ 13263 # o] 2
2 A3s Btk HA 9@ Aojg HEPS o ALES]
O] 27 2992 Table 39] o]27 o g 13} 3,092}t ok7h 2}
2 S Bl ol drefAel o] 4](20)9] MR A2 v
Aga anel fAjajaoA WAYsH= 22 99 flEroz B
AEc) o] AR RE 3 M8 H, w2 X2 W Ao
£ S35 AlofstA] ook w9 ofF 23% o E A
U2 I Fig. 132 24 99 Ao} 1§ A] 41(25)9]
Aojlg o Fuksr oy = 14.99 Hzol| A A Zh=r}.

5. 22

Aepe] A nheEL A7 WM Ak efzte] s
A e AT e A, I ezl sl e 4
It ke A7t AT AR AEE 222 wEsok @
o o] 8 A4 WEAD S Gl HAE PHOR H e d
2 Hassle A2 9y 4A PES ASHEOn, o8 MR
uRLENA] AAZE Aol Bl TS WS A
Aoke Wel g 543 H5S MatLab/SimulinkS: o] &
3 AEdol A Bl BASIOm, 45 ke vs) 21E
g 3 ALES AN 4 98-S dFshic
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