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Development of Simulation Model for Active Control Engine Mount
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ABSTRACT

This paper presents the development of an active
control engine mount (ACM) model required to study
passive characteristics and control inputs of an ACM,
which absorbs increased 1.5 order vibrations caused by
three-cylinder operation in a V6 engine. By integrating
a dynamic model of the moving parts of an actuator into
a conventional hydraulic engine mount model, resonance
due to two fluid orifices are expressed. As a result, the
ACM model capable of reproducing passive, active and
unit characteristics with high accuracy is established. In
addition, this actuator force value is obtained with this
model to cancel the sub-frame transfer load generated by
engine vibrations.
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Fig. 2 ACM model

[ K+ 2y Deng K Do Xerg = o {fog-fo)  OlaC
R+ 2 &0 X+ 03X =1 (%) T 0 1bC
Rint 2 b @vip Xt @i = o Sact + (22 fo 0 LT
| fom K (R X~ X X} 0 1dC

gooo

g

ood
— Cib
W,\ip My, f\nb_zm
LOAD = fg + Ky Xeng + Cin Xeng ooo

x,, 000000000 (m)
x,000000000000000000 (m)
x, 0000000000000 (m)

m,, 0000000 (kg)
m,0000000000000000 (kg)
m,0000000000000 (kg)

k 000000 (N/m)
k00000000000 (N/m)
k,00000000000000 (N/m)
k, 000000000 (N/m)

A, 000000000 (m?)
A,000000000000000 (m?)
A,000000000000000 (m?)
A,00000000000 (m?)

LOADO 0000000000 (N)

gboboooobooboo

ooooooooooooooooooooooooo
ooooooooooooooOooooooOooooooo
ocoooooooooooboooo

31.000000
M1001d0 M O0M00000000000000
000000 X, 0X0X,0000000M0M000
MOOD0MO0000MO0000M000000000

Xeng = Xengeim, X = Xoejaﬂa Xib = Xvibemt

g = S = 0 ooo

IK.l= abslie. - (&) (R

} , 0oO
~ (R R )+ 1+ Ky + jaoc)

0 2020



gboboboooooboobooboboboooo

) 2
n=-o+ 2]a)§0a)no+a)ﬁo+% (%)

2= % (%)(%)
2= %(%)(%) )
"k:v ooad

H
H
H
Hy, = — @+ 2jwé,mup, +@ 5y + %(—)
A
B

Fig.3 00 MOMOooOOoOoooOoOooobooooood
gbobooooooobobobobobobooboooo
gboobooooooobooboboboboboooooo
gbobdob HzOOoOoooooooboboobooooo
gboboboboo HzoOoooooobooboooooo
gobobooobooooooobooboooooooboooooo
goboboboooooboobobooboon

320000000

Momoobboooooooboboooooboooobog
gobooooooooobooboooooooboboobooooon
Oo00000000Fg. 400000000000OCOOO
0oo00o0o00oDbOoO00bDO0O0O0D rg. 5000000
000000000 00kRg.6 DOO0OOOOO0OO

IS
£ | 11x10"N/m
-
o
o ©
5 O
3£
o % L 1 1
< 0 50 100 150
Frequency (Hz)
1
° ——Simulated
ﬁ 130deg —Measured
o
0 50 100 150
Frequency (Hz)
Fig. 3 Passive characteristic
z
[]
S
L
S
IS
3
3
<
0 2 4 6

Current (A)

Fig. 4 Force characteristic of solenoid actuator
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Fig. 9 Required force function
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