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Abstract

The purpose of this project is to study the reaction of the chassis system and
for developing chassis system through the principle of hardware-in-the-loop
simulation for the design and testing of engine-control systems. To design the testing
systems with real size of chassis by CATIA V5R17 program, for find out a three
dimension model testing of the suspension system and to conduct a real test
afterwards. To create a mathematical models with equation of the motion system
that defined as value of the factors in which vertical task as independent variable
and vertical distances, timing for equilibrium are dependence variables and value of
viscosity system as a control variable, The results were found that, vertical distances
and timing for equilibrium were direct variation with value of viscosity system to
control value of viscosity lead to be gettine better in moving direction of a car. This
result was indicated that controlling value of viscosity in shock absorber can help the

suspension system working better in automaobile.
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f (C) WU 100 weens Differentialniszluwunfa (Zunnuaianuwiiabusy ()

° o - = } <

3.4.6 fanuaniszlunuIfeszuy (Z) wWweldluniswedeu lnenszeznsndoud

Q‘ ar = 1 1 A =y & 'al

TuwinfAraswanageuszuuiuaniioulaliiu 20 wuinsdesowansmsslukuiia
Malunsvaaou 1ednssaaluil

msglunuinwasszuy (Z, 1)
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S 008
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22

mazlunurfsteassuy (Z, 2)
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msgluuuaferesszuy (Z, 4)
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0.04

FuLUIRg (m)

0.02

.
=

-0.02

SEHLNIARIUR
M

-0.04

-0.06

p
6 8 10 12

181 (s)

<l = o
U 3.13 nsmiuanannselunnfaildlunsmadoundsi 4

yintetmuaviussasmsaswuuaemsadinani awuisoagUansiningeg

Tosasnsiasialdil

{ o 1 =N ] ~a o
A1397 3.1 9nTsuaaInsiwiadIasneelunisassuuudiaesneadnmans

0 of d 2 o 1 d 1
RUH dafmiun Arasiitdlunisesnuuu %u2e
1 dvinwmileadss (M) 350 kg
2 Uninlfiausa (m) 19.4 kg
3 Anasiresens (K) 46 kN/m
4 nsirataU3s (K) 4.6 kN/m
5 AANUALRASNAUC) 40, 60 uay 80 kN.s/m
6 AmsvilaunUsuC,) d kN.s/m

100X —Z, +C
ds
d

150X —Z, +C
ds
d

200X —2Z, +C
ds
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3.7 FUnaUTUNITNAEDUSSUUALEZINDUINNILUUI 180N IA INATER S

3.7.1 vhms Input Aasisieg ashtlusuusaemsadamans Jelsznoulude
M = 350 Kg, m = 19.4 Kg, K, = 46 kN/m, K, = 4.6 kN/m

a a o al = a
3.7.2 %13 Input nsnsglnamesszuuaiifinz, Dinswnisslunuass

van b hdamyualun1snagaunnkuuasm e tindans

3.7.3 M3 Input MadEniiaEuay (€ windu 40kN.s/m wazandan vualunis
nagau Wmauwiinuuseu (C) winiu100 whessnisDifferentialnsyluiunig (Z,) van
o) J < .:.: 2 1 d
NUARURUALINAL (Otu 100X —Z +C

ds

3.7.4 %1115 Run A191ALUUINENNANAAIERS LN vAlA AN 1snegeuLIii

ANSIATIEVIEE

3.7.5 Wasuaanuviasuay (©) winiu 60 kN.s/m waz 80 kN.s/m augisu 1ae
YN Run AnLuUInasdseafingans 1insaileannnisnedauuiviinisiasizving

Fedamalgnsminislulunfaesssuuasen 1Z, 1)

o a & 1
3.7.6 N3 Input nsmnssTulugfiavesssuuasan 2(Z, 2) uag Input AR
Fusu (Q Wiy 40 kivs/m, 60 kN.s/m uas 80 kN.s/m @1udisulagyinnis Run A1910

LU A meatiadIans s mAldaInnIsaaauLIN ATz G

3.7.7 ¥n13 Input A5wAszlulfMwsassuuassi 3(Z, 3) uag Input ALK
BURY (C) wnfu 40 kN.s/m, 60 kN.s/m wag 80 kN.s/m anuaisiulaevinis Run A199n

LUUTI80IM A LRA1and 1N Iwilaamnn1sagauN NS IeTILving

3.7.8 ¥11M3 Input nsmnszlunnwssszuuntad 4Z, 8) uasynsasUauAT
anuuilauysiu (C) Tagldaarundandsiunviniu 100 win, 150 5 wag 200 W ¥89n13
Differentialnselunuaia () vanfusanumiiadudu (Olpadanaamuniaduduc)
W10 80 kN.s/m wagviinig Run A19MAKUUTI88snsatinmanduasnsiassinanis
VIRdoU
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1 felasahwdniildrosiutiudinsing veaniomageu

5 fagnsyuulalasiia Ussnauludae nszuenlalasde Julslasin uasuviu
5993UYATHUUYIENVITNLUR

4.2 NAYAININATIUTZUUTZUUAUESTIaUIINUUUT 8 I ALINAENS

ArsAdeuTTULiuasiounInuuuhaesndadand Junssasimsindeud
yeasneuiiugUasiaieg Tnemsivuanisenisiedouiiluwunia (7)) ileudhssuy g
Tl 20 WwuRiuns 91nTuinIsYREEUSTULINLULEa0 IR EInAAn SREE Ty 39nnS
nadeuezilunsmusuma il vessruuLazhnsAsuAmA Ivinvessuy Tnetiy
naaeuTiAiamiinEudu(C) Wiy 20, 40 uaz 60kN.s/m wazeailnulsi (C)) whity
100, 150 Wag 200 WiwesnisDifferentialnnsylusuifwesszuy () Feezldnaveasnis
nngousEUY 3l

a &4
4.2.1 HaNIIVNAFIUIINNNT Input Mszluvulfensed 1(2, 1)

aruviiaaudy (C) Wiafu 40 kN.s/m
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0.14
612

0.1
0.08
0.06
0.04
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Aluuuaing (m)

SEEENISIAEDUT

002 ! .20 40 60 80 100 120
Lia (s)

gﬂﬁ 4.2 NSMUARINANTNARBUTIC =40 kN.s/muad Z, 1
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auvilaBudu (© winfu 60 kN.s/m
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0.12

0.1
0.08
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FlusIAe (m)

LEEASARILN

K}
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1181 (s)

gﬂﬁ 4.3 nvluandHansAaB Ul C =60 kN.s/m ved Z, 1
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ai

FEHUEATIAHDUN
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1381 (s)

3UT 4.4 nsmuanmanIsageudl C =80 kN.s/m w84 Z, 1

! a &
15U 4.2, 4.3 waz 4.4 Wunansnageuueams Input mszlunuifienssi 1z, 1)
d 2ot ld _y « i ar 1 ¥
FeanansasunavaIIeaaUlifagun 4.5 wavamnsainsvinalanweluil
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4.2.2 HAN1SNAEDUINNT Input AMsTlunuafsasei 2(Z, 2)

Aluwuaae (m)

szazSAfoud

ADUMIULLARAY ()

TATTRFTUN

kL]

0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

-0.02

0.14
0.12

0.1
0.08
0.06
0.04

0.02

-0.02

amniinSudy (C) Wiy 40 kN.s/m

(l£ .20 40 ] 60 . 80 . 100 120
1an (s)
= -
JUN denTvlianaanisnegaun C =40 kN.s/m 994 Z, 2
AMUnaEuaY (C) windu 60 kN.s/m
20 40 60 80 ] 100 120
L8 (s)

< ]
JUN A 75 mnansansvagaun C =60 kN.s/m 984 Z, 2
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armindudy (C) wihiu 80 kN.s/m
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$ 2 et A =y, at ] X
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Hanisnadauvey Z 2
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< a oA
n3uN4.9 Wunasimvesmvaaeulaens Input arszluwunfendsd 2zr2) lu

o = & a = ' 5 0 1 2
wwuiaewendlaans wasiimsieumarumiiaGusiu (© ireinee Teua 40, 60 uae
gy v a & d
80 kN.s/m laemavsInIsnndoulIsiianuuEAagRaNSNaAdoU Input ArszluLuIRATIR

= 1 = o
1(zr 1) Tesidnuaznswuaviailunsiddauaaiialndifsaiuann

a & 4
4.2.3 {an1smadouamnms Input avseluiuafansan 3(z, 3)

anuwiiaBudu (©) wirftu 40 N.ks/m
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0.14
012
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0.08
0.06
0.04
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“'lul.t.mc?;a {m)
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RYENITAADUN

002 20 o0 60 80 . 100 120
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arumilaEudy (€ wiriu 60 kN.s/m
0.14
0.12
0.1
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c'aL

FHYTATEAABRUN

0.06

r
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0.04
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o

0,02 20 W 60 80 100 120
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HENTIARTUN
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n3URa.13 Hurasamesnimeaeulaens input msylunuiieaded 3z, 3) T
wuuiaemendiamans waemswasudirrmsiiniudi © s I6un 40, 60 was
80 kN.s/mlasfidnvarvasnsinisylumnnmdsd 3z, 3) ssfinnuiunianinswaes
msgluinfeedail 1 wae 22, 1 uae 7, lasfidnvanrmuaziarlunsdigaunade
IndiResfumamsmageunnmsyluniededt 1 was 22, 1 uae Z, 2

a $d
4.2.4 HaNIVAFIUANANT Input AsElULUIRIATR 4(Z, 4)

Cs Wiy 100 ¥19849n13 Differential Zr uannu C
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0.008
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a <
asiedauitiuuuaie (m)
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o

o
o

20 40 60 80 100 120

9
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gﬂﬁ 41405 MUERWANSHARBUR C, =100 X — Z +Cwaz 4
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Cs wiriu 150 winwaans Differential Z_ vaniu C
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0.004
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20 0 60 80 100 120
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5
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0.008
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0.006
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0.004

T

FTHENITAFIUN

0.002

]
o

60 80 100 120
-0.002 : -
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d
UM 4.16nmiuanwamsneaeud C, =200X — 7+ C w81 Z, 4
ds
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