[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1389.10.4.3.0 ]

ot S pwdkige
\ Y- JPUP \YAQ b\:..«.nj & AJ\.«.J AK 693

uum

l'l'.lj

LI

;,_?,;,ZZ
JU 38 Galn s (S Jlrding 9O (SB35 951 S 1515
odl> Il Sl =i o1 pl g 30 95385
"l s S s Ld ) ditiaadly JaS g Fisane

e oKD ¢ SgualS g 5y owiige 008l JCT wlidod 35 10 o bokiwl -
oy olSils (Sl cwdige saSiiils gla iles )l 5 Kol Slasos 5T Lolial -Y

(YA OLT tallis 3 5y (APAG 53 e allie 23 ,5)

Qg gioro ol (Sl cwaige 0aSiisls Loliwl Y
mvakil @tabrizu.ac.ir OVFEFVFEVY iy goko

S s 45 200 s 8 ol Glalid (S yme ;0 ) 9,055 oolz (slaplsenli § ey (109 il 5] 56 il gl —ounSey
=l bl pgkedy Cunss allie (pl jo s sgue | 9095 b jhe (S, Gl o0 oLl Gl (gludgazee b 09l o (Lt e (K
ol 85l U Loy 5 2y gty 5 IS el 5 ool i (sl ol 5 53 (i o3 SlBali il gy95  j
9 53 Lo bl (gilw 8oz (gl o D5 so dunlio — 00y iy ya3 SO 2631 o fuiliwl jo a5 = Cgllas (6550 polie b g oo duslxe
Lot oS 3l osliiwlly (Lo 28SaS 5 Loyt al 18) Galtd pis sl yial s e luilinl ;5 0udh aseiie (5550 olie (28,5 a5 o L
ool sty gl g o Jos! 5 (K58 lbcudgiome wisie (ol g5l Allis (ol S (5T g oo e (S5
ol Cawsdy gl anglio .l jaw Sy a5l 5085 (Scoliud Feuly g 9 Joe8 BB lieds 9,065 Aoy slaclil el susms L
Lol (S35 @i psN VL QLS Baaslas (o f s jaaliy b, 5 Jel gl b b, ool )

o3l (Bl (Slacs 28 (St w2 )35 19,995 el s 1S 5lotinge 1 SlglS

Application of Genetic Algorithmsin Optimal Design of
a Passive Suspension System a Vehicle Subjected to
Random Excitations of Actual Road
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Abstract-Vehicles are subject to random road excitations due to road unevenness and variable velocity which causes
ride discomfort and fatigue. Ride comfort could be improved by decreasing vehicle accelerations. In this paper, to
eva uate the vehicle ride comfort, root mean square accd eration response (RMSAR) is calculated using power spectral
densty (PSD) of road excitations and these quantities are compared with the 1502631 boundary values. Then by
conddering 1502631, the vehicle sRMSAR is minimized by optimal design of vehicle suspension viscous damping and
diffness parameters. To solve this nonlinear constrained optimization problem, we utilize genetic agorithms. Also, in the
design process the physical redtrictions are included. Obtained results demonstrate a considerable improvement of vehicle
ride comfort and its dynamic response as a result of reduced accdlerations. Comparing the obtained results with those
obtained by method of nonlinear programming confirms the supremacy of genetic algorithms.

K eywor ds. Optimization, Vehicle Suspension System, Genetic Algorithms, Road Random Excitation
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3. Cross Spectral Density
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1. Bounce
2. Pitch


https://dorl.net/dor/20.1001.1.10275940.1389.10.4.3.0
https://mme.modares.ac.ir/article-15-4808-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1389.10.4.3.0 ]

bbm’w‘e‘}ﬁs;dﬁ.\w

S T3 | TR LR S PRSP P

SIS lz 9 Vo) laslg, ALY hos 4wl
S oolital U oio adgl Ll 5,5 bolon 5= j@
1 iS5 035 4 gy095 S o ¥olne £ il
:Mé‘sc Cawdds )J) u)yoﬂb
X 1Q,

[A(@)]{©/Q,  =[B(@)] *)
Q/Q

)

K +K.-M@® +jw (c +c,)
A=|K.L -KL-jo (L, -clL,)
KL -KL-jocL -cL,) K, -joc,
KL+KL-lo+jolclL +cl)) KL +jowclL,

3
k.+jwc,
B(w)=|kl +jawcl )
a(z)

. X
Sl 5k )90 Jaws w6 H (jw)zQ— Fakal) o

2
Jol A L cl ol o5 conl @38 sla o)) (o 2
e 551 612 0551 [A (@)] ' [B (0)] asils
2 @ slaclid palis col o3 5,055 a2,
e et (61 090 il il sl il
20l (535 5o 3l 3 53 MSAR T Ll y3done Lansgie
STl Wy by a8 JSx b 5l of s

53 0n 85 J1S5
vaxfe
MSAR = (v7)° J H (F)[ 'S, (f )df @)
+.aafe
.o =vyrf QT 5o as

2. Mean Square Acceleration Response
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1. Average Ratio of Excitation at Front and Rear Wheel
Excitation at Time Lag
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