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Abstract: Recently, studies to reduce vibration and noise of automobiles have been actively conducted. However,
previous studies did not concentrate on the optimization of the mount system with passive or active mounts. This study
analytically studies an active mounting system with three active structural paths between source and receiver and the
feasibility has been verified. Active mounting system has a coupled structure of piezoelectric stack actuators and
passive mounts. A dynamic model of the whole system is prepared and the control force and phase of the stack
actuators in each path are determined to target full isolation of each path. Its performance on vibration attenuation is
investigated and based on it, optimized combinations of passive and active paths for the best attenuation are presented.
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Table 1 System parameters

Variable Value Unit
m, =m, 1.081 kg
m, =m,, 0.067 kg
m,, 0.075 kg
I,=1, 16.172 gm
I,.=1,, 5.940 gm’
k. =k, 5.46(1+:0.034) kN mm
k. 2.48(1+10.036) kN mm
k,=k, 0.61(1+:0.300) kN mm
k. 0.53(1+10.256) kN mm
k,, =k, 0.42(1+:0.300) kN mm
l,=1, 100 mm
l,=1, 140 mm
L, =1, 80 mm
Ly s 100 mm
d 50 mm
d, 10 mm
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Fig. 3 State observer design
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Table 2 Source vibration reduce by active control

Source 1 Source 2 Source 3
Case 1 0.533 1.514 1.095
Case 2 | 2.55(378%71) 3.28 (116%1) 0.11(89% 1)
Case 3 | 2.94 (450%1) 2.89(91%1) 0.019 (98% 1)

Table 3 Receiver vibration reduce by active control

Receiver 1 Receiver 2 Receiver 3
case 1 0.238 0.370 0.612
case2 | 0.078(67% 1) | 0.137(63% ) | 0.363(41% |)
case 3 | 0.102(57% 1) | 0.166(55% 1) | 0.384(37% )

Table 4 Phase difference between the case without
control and the case with control

(degree) Receiver 1 | Receiver 2 | Receiver 3
Case 1 and case 2 0.0025 0 0.0025
Case 1 and case 3 0.0025 0 0.0025
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