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Optimal Design of Fluid Mount Using Attificial Life Algorithm
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ABSTRSCT

This paper shows the optimum design of the fluid engine mount. The design has been modified by trial and error because there is
any design parameters that can be varied in order to obtain resonant and notch frequencies, and notch depth. It seems to be a great
upplication for optimal design for the mount. Many combinations of parameters are possible to give us the desired resonant and notch
{requencies, but the question is which combination provides the lowest resonant peak and notch depth?

In this study, the enhanced artificial life algorithm is applied to get the desired notch frequency of a fluid mount and minimize
transmissibility at the notch frequency. The present hybrid algorithm is the synthesis of an artificial life algorithm with the random
tabu (R-tabu) search method [1]. The hybrid algorithm has some advantages, which is not only faster than the conventional artificial
life algorithm, but also gives a more accurate solution. In addition, this algorithm can find all global optimum solutions. The results
show that the performance of a conventional engine mount can be improved significantly compared with the optimized mount.

LM &

AAE Agsle duEES EA
AFEel e ZA F4FE e °oF
M7 s FAuEE digk A7t sod
SHHELE %3 o]Rojx guld we Hgx
g pBiad o]lgHa oy, 2= T8
AZepE-E, dAFEH pylon A7l 9 #FL
37 gl E o] &HI oY,

FATEEE F /0o L7 38 (chamber) Aol 2
frAe olFo] /e nEWLET. F Ay
Atolol  {AClF ¥ E(inertia track)E EEex
fr27F ol MHE M2 ARy Alggr
frAlo]E B2 vIEEY UE T 9Jid 43
sloja 9tk Tl #4943 T Fy Alol=
o] 3t e AFH nFERE B 93
Etdol FEAY AFNE dodiA Ed an
nEE gutzoz EL 3 XA g 2o
EARHE A A8 F FERES M2 4
T3k AMRET, Yoz £ FRES AME
I E B8 A BHog2E HME AJAT)
T 84EZ FAHO it dXnieE A9
za HA: FHezy Zem, FHoz:
f-AstA WE Zo] 8FHO AG, uF FA o)
Y& F49o2 AYHE IFSEE g
AH@ged ALHL ok nFLES FHA
(dynamic stiffness)> 713 Fage] Frlel g4
A, aEBE F FzEo AFAHE F
A 7198 wLES ZA4E FUHAE, T34
< FUstn dAdEde AssA du. §9,
dAEHAE ¥o|7] YaiHE Bog e HAAA
(static  stiffness)®) Q7 HW, 1 Az FTZE
Alole] AFFHL oA o]zF nFuLE

713}

o ddE& IFHI7] A, FA-EE(fluid mount)
7t g AT o] FAvLEESY EAd i
A EUE olFoH stou, HHHAY #g
dFE AL o]Fo AANYUR, B3 FENY)
9 A ole€E vT2E ¢ HE HXI} o|F9
ATO

FAEEE o]&dle X SAZRATI
8 a7HAARE ¥ ¥ xXH(motch) FH59%
=X ZolE THA7IZ] g ntEEQ HAWS
£t ®ol Utk 2 dANsEL gutzoz 4
Aol o3 Al &Fe < WHog AAHA
o} oolg} e Wyer a7d T P xx
get kX ZHolE AAAD, EAE Hia9
A 38 Hdig =X HoE NAE ¢ F Qo
o, hEEY H5E HH3} 3] e 2 A
ARTES BHH o2 Prishs Aol oo

ol ¥HoZRE, B dAFdMs A3 uf
+Ed g3 AAHE JE FAFASF 2 =X
Foet =X Holg Ao ¥ nlgES HF
AAE A8 ATAE L3YEL =48t
& A7 AEE ATAY dudEe EXLe
#ol dmel 5 AEEH (random tabu) B4 o]
AgHolA AAE de) FAEr} G
E A7 ol&d FAREEL: AT F2 olg
HE hEEZA FaEY 19 A48 RoEA
5 7ol A} RATERZE s nlgET)
HA3E vhEQ AHFo]l o Ao vl 45
3 FAHASS 7R 2RE ¢ § Uk

sk
=
e
L
°

2. FNOIRE

2 Ao AH8E seEE A% Aol &
9o B(cab)el AXFo] AHoE gL A
°24, b ES HFEE Fig 1o VeI O

-427-



N.

TOP

HAMBER

TRACK PORTS

Fig. 1 Fluid mount with inertia track
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Table 1 Mount parameters used in numerical simulation

Parameters Original value

Effective piston area 4, 2.19 x 103 m?

Fluid inertia J, 8.67 x 106 N-s2/m’

4.63 x 108 N's/m*®

Fluid resiatance R,

Imaginary spring rate .

of rubber X 1.40 x 10*N/m
Imaginary spring rate .

of rubber K, 9.98 x 104 N/m
Top

10 5
volumetric stiffness K, 9-13 x 10° N/m

Bottom

9 5
volumetric stiffness X, 2.10x10° N /m

0 N-s/m

Rubber damping R,
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Fig. 2 Effect of design parameters on transmissibility
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Table 2 Optimized parameters of the fluid mount
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Fig. 5 Dynamic stiffness of the fluid mount

Table 3 Property of the original and optimized mount

Optimized value Parameter variation Original | Optimized
4, 2.15x 10 m? -217% mount mount | Remark
L | 607x10°Ns¥m’ ~300% T(@n) | 174 158 | -920%
R 4.23 x 108 N-s/m’ —853% D(w,;) | 1.15x10% | 8.96x10* | -22.1%
. o, (Hz) | 36 3.1 S132%
K, 1.82 x 10* N/m +30.0%
-36.1%
K, | 699x10°N/m -30.0% T (w,) | 0623 0398 | L os50%
D(w,) | 1.04x106 § 1.30x106 s
K, | 1.19x10!N/ms +30.0% v, (H2) | 184 24.1 +31.3%
K, | 167x109N/m -20.8%
T(®,) 0.436 0.320 -26.6%
D(w,) | 1.64x105 | 139x105 | -152%
. " o, (Hz) 7.4 7.9 +6.62%
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