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Abstract

At present, most people who driving at the over speed limits in various places which
is the speed limit, such as community area, alleyway area. Therefore it was cause of
build speed bump so force for vehicle users must slow down the speed of the car.
But build a speed bump without knowledge as a result, vehicle users are affected
and suffered because speed bump is not appropriate. Although to drive at low
speeds, but still get a quake Also adversely affect the systems and equipment of car
such as ball joint, bearing, spring, shock and other suspension makes useful life of

these devices are shortened.

Speed bump is a one type of traffic devices. It has forced vehicle users reduce the
speed of the car while driving across. Speed bump usually built or installed at
merging road, Split road and entrance of alley or in a place with people walking back
and forth throughout such as community, village, official place or academy. For
speed bump that we see in general everyday often build that non-standard. That is
either very high or too long that pose a problems speed bump's surface makes

scratch on suspension.

My group recognizes the importance of speed bump to get the size and construction
standards of speed bump set by Department of Public Works and Town & Country
Planning. By simulating the motion of the car (Mazda CX-7). To determine the force
acting on the suspension in vertical by using program 'matlab’ (Simulink) in the

analysis.



The data collection from speed bump at Naresuan University found that speed
bump has a parabolic shape and has maximum vertical force at the exit gate 4 has a
force 1123 N and has minimum vertical force at the entrance gate 4 has a force 572
N. By simulating movement through speed bump has a parabolic shape, triangle,
trapezoid and sine shape at a constant speed as 8 km./hrs. It has the form of a
speed bump has sine shape has height 5 cm. and width 90 cm. It is speed bump with
less vertical force as 197 N. and minimize damage from vertical force that speed

bump act with a car caused speed bump.
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vosszuuiiu msduanitoumanailanmmnnmsiissuuana (ejesdnsvielaseaing)
deagluannzaunaaingnsumulnensanouen dwaliAamsuanidsufuremiany
sadlazwdsnudndszuinunalazauiuesszuu Mednven1ssuniu (Disturbance) lu
‘ssuumsduaziiiaunang

- Wsan(NIEYNAY eS8ty Ain devin)
ﬁ} g o @ - v
- A mElainsEINy 5 lasedsananansta)
P al & = a [y o & = v
- MMstadauiivasiudutasnueudului(nsevinnu fin wazlaseasg)

-ANUVTYIEUUEOUU(N AL TaudLazEUNIMUZULOLUL)

u
Ver o

—ﬂmt.u'ai_li::mmaam3é’uamﬁaummmLL‘U'&aam?‘hmawaﬂszmmlmmu

2.2.1. m'ié'i"uamﬁauaahaﬁaﬁs (Free Vibration)

n1sduasifieuridaiiiavinusinisluvesssuuieslasilifivsansziininatauannis
duaiiousiiniiiniu Walrsiainwmiesruununagnsunmulageanaindiumiiaunaatio
W VoA ) W 11l as i ! ey & o a 4 o ~
seAdauluEudu (Initial Conditions) faagne iy ssuuiilinadadaduayadialinsda
wiagualSeannpaunaatoudvdasszuuiaeiinsdutuudas: msinduldundulee
laiflusamauanunnszindandt msduwuudass suwuuvanisindauiniiuluauaianud
§37UY1AWaY Mode Shape U838 UUANNITAITIAADUNYINITAULUUDATZAUNITNS
\ndeuiivasssuunmsduasiieulaqannsadioulegluglednielifaunis

miX(t) + cx(t) + kx(t) = F(t) (2-1)

[ [ \ o o W o ) )
Taanenugsiiavasauniseziiudiufivansidnvazaasssuudnlsenaumatayavanna
fanunIsduasiiisuilasAtAInaosdusadrunianiuriileasianadanse (vansala)
meuaniinssinfussuudmiunisduaddassiilosnnlifinseanisusnnssyinnessuuIne
s ') A e o Cor o
aunnanurLaIiauguanIuuannis (2-1) asnaneidu

mX(t) + cx(t) + kx(t) =0 (2-2)



dnuauznsduasiiisurasssuvagannsaniuldlagnisudaunisayiug (2-2) miduuuy
daszussszuuilifidiminnsduasiiiou

nnjukuvannTvaInIsduagwdasluaunisi (2-2) mnhifidmiannsduasiiousndou
ol
mxX(t) + kx(t) =0 (2-3)

dnunusmsduasiioulunsdivliannrsuiauniseyiug (2-3)

Tunsdliiaumsdede
mr’ +k=0 (2-0)

Faazlarmmauvasaunistau

4 1 = a [ o v & o o @
WadvnAINuLYadIIas At uIUILUANIELEAIUUAIN A UYEdNNTT (2-4) 33U
U ":Jumﬂ']“WLfcﬁ]E]%51011"3"]Fi'lﬂE)U‘Ua\‘iﬁiJﬂ‘ﬁa‘LgﬁUﬁ‘ (2-3)

1 al

Fauamdanisipdauiivasssuumsaunlaifidnmininisduasiisunanalagnidunis

k k
x=A cos(,[—t)+A, sin(, [—1)

m m

k

x=A_ sin(, [—t+ ()
m

(2-5)

Tnaat , Aadludrasiidaldandeuluansudu (initial condition) vaan1sduasiitouldunau
Gududumisiaanasgiilaviomnaindauiidionduitlanismmasiivaniiasnanis
Tumdaneqludmduluaunisiiulsuansdanuavainisduasitaudiunandaviauanis
duaniitou



2.2.2. nsduaziiiaunuutisdu (Forced Vibration)

wnedssuviiiinsadeuiituudulian maldusinousnnssidisauivesiud
mmf‘{uiqmauan'ﬁfnwvi'wﬁﬁ’udmnmﬁasmmﬁwaaisuuﬁqtfjuﬁ‘dﬁﬂﬁcﬂmwnﬁLLé"Jmi
navauswasEULazUsznaulumeasdufanisneuausiiing (Transient Response) uas
nsnavauasluaniizaail (Steady-State Response) Faazasagnanatvirfiiiusanszvin
ilesanmsnauaussiingasmdliidiavariuluneaumsnisaouausavsasegiiaanis
MaUAUBIUANIZAIRIVRITZUY

89358510 Free Vibration Afldeuludunistaduaindmis udaguanssvuiduuse
malussuuiinTumniu

WUUIIRDINIARIAAEASY5SUUE 989

I X, = —
Body Mass

Mass

Suspension I

A,

53U 2.2 weunwvadssuudaan [5]

MNFUN 2. 2uunmiaesszuutean Welinsiadeuidudiussvinluldaunisdaamn
AtinAanfUBsIBUUAUASTIOY dunA(2-6)uaz(2-7)

wuUANaamNAtinAEnsrassuUAudsLiau
MX, +b (X —X,)+K (X —X,)=U (2-6)

MQ‘:\(.Z —bl(kl —kz)—Kl(Xl _XZ)_bZ(W_XQ)_K?(W—X;'):U (2_7)
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o) &

2.3, WadayIny

fa wiadinladud wsenelu 1oua usaieause wseltiugas wazusalvifh Faanu
iesnnuseayiniil Ade fwiriy wadvemdsudnguesingtiues Wy snudesain
wsdltiugaafiiiAwiaiy nasvsmdudnditigiuaseuiiominusiauseiiidnviaiu
HanTaanauAndaUI

2.4. MATLAB \{aedu

Tusunsu Matlab wia Matrix Laboratory lé3uvmuintausalaeg Dr. Cleve Molor
Fudoulusunsuilfundronme Fortran TnslusunsuiléWannneldlasants LINPACK uas
EISPACK Matlab 1{ulusunsuitaaniuvandmiunisaruiamisadiadidnslnaialy
TnslawizagadansAunaniaeiiasuming mtussuuduiusdwasssuudunumdday
Fufumsmnzaniuadranadimiunisliaulunissunains sitazseanuussuy
(System Design) luniennssamne

Matlab Wiulusunsumeuiinmasaussausgalilunsiunumianaiia Matlab e
nmsAuIn nslgulysunsi waznisuansnasuiuegludilusunsuidenlasdad
UssAniaw uazagludnuuzidedenisldiu uvananildnuvazvasnindauaunsly
TWiwnsufesmilounsifouaunisadinmans euild Matlab Aty n1sduaialy ans
a¥anvuiiaes nsitassideya niswaasmaluzunsvuuuialiuaznsmniadiy
Inenenaniuazirnnssuannsaaulusunsludnuasiidnderudlinensvil

uanwilavndilusinsy Matlab La3uas uadin Math Works sindn Matlab &alendn

< a da 1 =l " L = i o a :'i' o [¥) 8

tAsasilanissnia Toolbox u3a Simulink @atulusunsundauduiiialsznaufunisle
a ar i [ - - 5 - a ni ¥

Matlab dwsuanuiimnzizamalgdssinm Simulink thutlunsiielusuasuidsuliu

Wuilsddudmiv Matlab Wislwgldauiiermuasainlunisdenlduniu viliglald
o o v v = ) . . ] v & a o
Juiluiizsiasainlusunsuiunldanualeas Simulink figseduazasaunquansitaiusu
AN9UINY [6]
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2.5. SIMULINK 1ijasdiu

n15ldanu Simulink aznazvitlaen13ua Block Tumingna Library-Simulink 11aafiu
AL RBIN1T wazdwsadiasdszuulavieszuunduidadu Lildudadu szuuan
1 § (B} { o a =Y IJ 3! E 2
saulasazhisaiias msdiassszuvasanssitlilaelauduyandewdily

2.5.1. mMsisuauldau

wiasuduldaru Simulink Tuswnsu Matlab azAruuadaniinnie Simulink Tae
w wa 4 EYI . " & ° 4 1 e v 1 ..
daluididu untitled win@19 Simulink Tagvinuldandadiuntin1eaIdavealusunsy
Matlab Tne Simulink @nunsaiudsayasiiu Workspace vaawiinadda lunsdinszuuld
#Handunia Block fitilu To Workspace naanau Block vasvanavyinag aliladmuacn
) () =4 1o L el ~ , o I3 oo v v
fae wanmualduadudstuntan Simulink wastiialiu (Save as) szuuiisnaaalase
Simulink Tusunsu Matlab asfmualvanninis Simulink tWudialvduivana .mdl

2.5.2. UuWEI Library Simulink

lasaldfu Simulink szvwumisng Library Simulink fiusznaudae Block Diagram
fidhutmimvasaunsaisieg fashildlunssraesssuu Sugunsaivarilliannsavhenld
Wasdadealang deudoudefugunsaifduiaasianld madenldanlvuelalvianis
Tumiiring Library Simulink Wisuidannluiluumiuudhazusngmidanaaseasden
a3 Block #i199 uumiieig Library Simulink vasluuaiidonTeanun
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2.5.1. Block Diagram Tusiaeing¢ Tu Simulink

1. Source

(5] untitled *
File Edit View Simulation Format Tools Help

NSEE| ) BE|ED |

b m [0o  [Noma ]|

| noon l
I 1 p o0 P b

Constant Signal Step

Generator

/> simin b ®->

From Clodx

Ram
\ Workspace

Ready [100% ‘ . 'ode45 y

ju# 2.3 Source
- Constant A8 N5AALERAIAIN

- Signal Generator Ain n1sANladugIuladyurunilsanddyyiuda Sine,
Square, Sawtooth Wagn1ansgaaiiliiiiguuuas Random Noise

- Step Aa nslunaia Step Function
- Ramp #Aa n1sluniiindeygynal Sine
- From Workspace fa 8mA1tiaya (T, U) Mifhuum3ngaan Workspace

- Clock Aa Tnuilalnnasiaan



2. Sinks

[Z) untitled * =i .l e X
File Edit View Simulation Format Tools Help
D& tB2RB|EDH|Q|» o [100  [Nomal _:_H

>I:| N simout

Soops To Worspace Stop Simulation

I N1 ]
Display

Ready [100% ! [T\ lode45 =

sUit 2.4 Sinks
- Scope fa AsLAMER N AN IaedTEULVUBRETaladlal
- To Workspace Aa iudndayalilu Workspace
- Stop Simulation fia wgansSassszuUEoABUNETiAILANG 9 NAUE

- Display fa msudnfiayauu Block



3. Continuous

(Z] untitled *
Fle Edit View Simulation Format Toolk Help
D& $BRB | 4|22 » n [0 [Nomal ~
1 x' = Ax+Bu
b 5 3 Mdu/dtp b y = Cx+Du
Integrator Derivative State-Space

| | _50c|ié4}5“_ B 4

g‘dﬁ 2.5 Continuous

- Integrator AB N15BURNSNALYQ Y
- Derivative fin nsmauiusludavasdyn i
- State-Space A N3@31958UU Line-Time Invariant luguuuu State-Space

- Zero-Pole fla n15d4514 Transfer Function 'lu;:;ﬂuuu Zero-Pole

14
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) 4. Discrete

5] untitled *
Fle Edit View Simulation Format Tools Help

DSES| s BRE|E 0|22 b 000 [Noma =1l |

1 KTs
{ T} | £l {==]

z z-1
Zero-Order Unit Delay Discete-Time
Haold Intzgrator

4

¥(m=Cxinp+0uin) | b

®{n+1)=Ax({n)+Bu{n} 7408
Distrete State-Spacs Discrete
Transfer Fon Zero-Pole
Ready [100% ! i |oded45 )

gﬂ‘ﬁ' 2.6 Discrete

- Zero-Order Hold fia n13a319#anu Sample-and-Hold

- Unit Delay @8 15 Delay uwaluuilsauizedng

- Discrete-Time Integrator fia N15a3198UALNY Discrete-Time

- Discrete State-Space fia N5ai1933UU Discrete-Time Tuguiuu State-Space
- Discrete Transfer Fcn g n15a514 Discrete-Time Transfer Function

- Discrete Zero-Pole fia n15a374 Discrete-Time Transfer Function Tugu Zero-
Pole



5. Math Operations

(7] untitled *

16

Fle Edit View Simulation Format Tools Help

DISE&| D@ |E 4|22 > 500 [Nomal ~]|
A u
; : X b > A lul p Ae p
Product Gain Abs Math
Fundlion
M sin b Sficor b
Trigonomeiric Rounding
Function Function
Ready 100% f } loded5 A

gﬂﬁl 2.7 Math Operations

- Sum Ag MITHATIIEUNG

- Product Aia n15u1A1 Dot Product ‘Uadnnma‘fﬁmgm

- Gain ABNSAMBUNNAILAIAI (Gain) NN

- Abs fia n1511A1 Absolute YaduvIn

- Math Function Aa nismarilsndunadinemanivasdiuwn

- Trigonometric Function Aa nsmilindunilnaiifvasdune

- Rounding Function Aa nswilsndunisiatrvuasdiunn
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2.6. AMMIFIUNLN.2301-56

2.6.1. Yauvue

nasgunsteaindurzasaudiinseunauussinndurzasa il eglu
Uaytuléun gnizuin (speed bump) waziiuvzasni1unda (speed hump) Tasunsgiu
AmuansazdeanislidursasmuSlimnzauiuiuiitasnisesas ssumeasiden
Terimualunseanuuudussasainuia dedieunasdydnual saudedanlunsneaine
w%’au‘xﬁ%uusﬁmmmamiﬁ'r;a%'nmLﬁa'[ﬁm'idaa%"mﬁimaaﬂ'awnﬁaﬂumﬂismﬁlwmﬂu‘lﬂ
advgnABINIUMANIYINT TigUuuuiagIny amnsaldauedniivssdniam wasiiinni
Uaandugedn dedinuaznindauresssanuuiiliouu visil innssuatiuibiadudmiums
senlvukaznaaindurzasnTI szianiluvzasnundy (speed hump) Wumdn
iesmnihinasstuasmitesuduanadaiuilsensy Iﬂauwauamwuamﬂmmsmmw
fedasnsuimstanisasasluaiesinesesansds sudeunanumdenisd

edennuszgndldlimnzaiiuanmmsarastenssswdlve [1]

2.6.2. W13

“Hurzastiy” wieda dunsaaaindnluluinaiinnianisensiongsanauy
UnAlerzasanusivesenunvusiidyasuuaun Tnemsvinligdulisumavusidniamu
Liasmnlunisduirudugzaamnnivaeauiiuinnivesnwuull

“auuaemin (arterial roads)” IHunouudeinmiliuinisuasatiuayuauiunseses
Whmdnuasnisiinesnituiithafasasisnssiby q Aiadunuuuauueldfunis
Wuwdaudialiaanadasiumiinisieussseuudaduludenisliuinisudmsenas
(JUii 2.8)

“auuat5a4 (collector roads)” launnauudswimmnnliusnisunnisasias Lasnsianaan
& oA ~ H i a < 1 a v 48 K e w
Wunkazianssuau q Miaduamuwnauusuiu Inenihivisdasussnisiifinnuddn
TndlAeeiu (U 2.8)

“auuangan (local streets)” IdrnundajatiluFainssisliFmunmdiaa
GRIHE!

aunmAIInden tazagnuasdpdardaiiagiuouu uasiiwhindnlunisuinidi
seniuiiudssiuiiddny uaswiilunsbiusnsudnseseaduiuses (Uit 2.8)
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puuayUILeIu

DUUIITOT [

] e

AT LIS A
WA 18U

UMDY

aulLaEvan

JU# 2.8 nsnuunUssiavuatauu

2,6.3. msuuslssnnuazdanmualunisidduszaaninuia
TguszasAvanvasnsladugzasainiiidenisaitnimasansiazaus
Govdesvasmisesastuasiimmuieiuiidmyana nslifusaniniga Sufeaiinig
sanuuulilsiinmsgiunasdeardlusumisiionnsay dfuupsguifeimelilds
gganrmnialdlavnsluiluiguumseniuiidyana Mildesdinsinihadounazidu

Lﬂ%ﬂﬁﬁﬂ'\ﬂ’ﬁWﬁliuua)u‘dﬁﬁaﬂ')"ml;%?ﬁ'lﬂ

ar d. n’l [ ar g
2.6.3.1. durzaannudinwuldlasnalundseandu 2 Ussian daeil

N. anssum (speed bump)

gnssuaitwulslaevialuiidnunsiudeniineaiaiudunniuouy Tasilssas
grunFradaud 30 F 90 wums (U 2.9 (1) gnasualasdnlnaignieatrdusaa
fufivensauieuunuudiuyana weilaaivvaetess s o RidTIHIEATANG
agilszana 8 Alawnsdadalue viatiaandr gnsvumannselildedhaiivszavanmany
asdlitleFumsieasauuounluiuiiduyana 1wy araseense wtudndss Wui e

o wa < a & v va w o v a a o & 4
ﬂﬂﬂﬂ'ﬂﬁ!ﬂfﬂL“G}Vlﬂ’li]l.ﬂﬂ‘iiUﬂUELﬁLILW'IT.ﬂEJﬂ'muﬂFI']'}JJE;N‘LSJ'LHLﬂu 7.5 1 URLAT VINULWE
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Jasfuaudemeiioadiafusumvusiidysshuiivevasniniannsolildadal
UszAvsnmuazUasniviigadlegnieasrsuuauuiifidnuuzidunusiluynde dutelui
(n) auuasday (local streets) filildauuanendn (arterial roads) nieauuasses
(collector roads)

(@) auuitiinsiiaanudvessumamuglidu 50 Alawesdadalu

() auuiiiviinansaesTsE Uz daiinadyasteanii 400 dudedaludludaluaiis
NSAYITFIEN

(@) auuiiiiuiinunisasasiamzsausndaihiwiindaud 4.5 dudilyu dyasiiaands so0
Aunaiu

@) auuitiianuatadunumenvesmiutiaaniiesas 5

(®) auuitbidudunilsaadummdndefionmmsdaaddd i

(@) owudslignlfiflumsinudhesndszdrvemmbasuiliudnisdiuauaniudiig q

9. ilugzasn213n3a (speed hump)

Wussaaruiiilasuaufalumeuszna Uit 2.9a) I8 1dutsaarnud
lugﬂlmuﬁ'ﬁaﬂ’iﬂ Watts profile hump Jdasianiazveaaulag Britain’s Transport and
Road Research L aboratory Saflugzasaimiivuldlaevhluidnvasiudueni
Aeas A niumalaeiissassunannnda 90 wuiaies Mitiuwzasarangaiild
vaneguiuulusnasgwauiimall 2 uiuunnnessiuaina (Ui 2.10) 1dud

Wugzasnuniwuulds  wisaluan (parabolic speed hump) WagwuuAUUWULSIU

] 1 v

(flat-topped speed hump) \iugzaanimiilagdiulugignneasduusnamuiguyuies

1]

o ay 1

o ar - a =
LnvnNandy Wﬂﬁﬂ']'11!L%’.)‘ﬂﬁﬁ’é]‘ll’é]diﬂ‘lﬂ'i'l‘lﬂ’tw o 0 ama'im"uummmaammﬁ'mgjm

tv]

Uszana 24 Mlawnsnatalie wiatasnia



£

(M) gnsvuna (spesd burnp) (W) iuogaanInngs (spesd hump)

IJ o) o | QIJ =
U 2.9 Uszinvvasdurzaaanudaivulalesiald (n) gnssuia (1) ugsasainngy

™ ——

-y —

— 255

Winrraanmsuyidninalual (parabolic speed hump)

Wiupyaom MBIV UIWULY (Rat-topped sheed hump)

o

U7 2.10 jUsauaiugzasprusiiiunluamnsg il
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) o
2.7. sUsuuduuzasauiaifiviemuiesnain

Lgimheuiev nelnavea dwwate 31in

JUT 2.11 duggaauunn n11940 LwUAIAT 81250 1WUfLNT 895 Wuilung [7]

2.gfiine DPARK

Dimensioi
Size L1000xW350xH50 mm/pc

Weight 14 kgs/imeter, 1meter =1pc

::, ar a4 = = =
3UN 2.12 duggaaiun n11935 L9UdLng 812100 LlEUGLIAT g5 Luiling (8]

3.49mine ulveasies

I £C0mm 4 | S0Crm 4

= ) o a a a
UM 2.13 dutizanvuin 135 1uiltuns 81250 LEudituns g5 wudmng [9]



455 wming 819199193

VIS8

31117'{ 2.14 dursaarun NINA0 WURIAT 871250 LEURALAT g6 1suRiung [10]
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AT1IALUUITU
TunmssifiunuasdasaudiaaniinusmsAnweentuutayiassidulfsdu
d o ' Y d g o= a
PraaALINlTsIANgnInINAiieanA U dseiosuwmugil tialinsanduanuduly

E b2 = Y ¥ o o a o @) J
AIBAUILUIDY N lﬂﬂ']MUﬂ'HUFIGUﬂ']'iﬁ'ILUUQ'IUL“[:JH‘FNU

3.1. Anudayaineatas
o A o i) ] o v S \ A W ar |
ﬂ'l'iﬂ'1LU1N']U‘LU'U‘MWE]Uﬂ']Sﬁﬂ‘l:}']‘?]ﬂldaﬂlﬂﬂ'lﬁﬂaﬁu 1 2 d7U A ﬂ’]ﬁﬁﬂﬂ'l?]a%!a'ﬂ'ﬁllm

gnPaalasnmsanwMslaauadlusinsi Matlab (Simulink)

3.1.1. msAnwrdayanaluinnegadas

[]
Q v

& = W @ v = d‘ L4 e a v @ o
Wunsdnwiadeyailuiiferdosnvdursasnuinlszinvgnzuin doyadiduiiazla

Anudadsznaunie

n. 1esgmInaaindurzasnImga Jutluluaiu uew.2301-56 [1]
v, dnvpiziasgUiluudurzasninniiineaselunelusminedousels
A, TRyATBUNTNaNYBITIURfad WlTaTwuUTIan

3.1.2. N15An¥INTS lEeuYaIllsunsa
wesanlunis@nwilagladnaasseuudaasesnguaasHINEUTzaaA 1S 1109
satusgiensiilusunsudndagd Ssdnlusasdnwbnisldauvaiusunsy mainda

Jaya (Input) n1sdeandaya (Output) wasmsldmdsng sumsezlddnwimaihlusunsy

'
=]

guq Asudlugadldsumedn
3.2. msafruvvinaasdwiuldinseidaya
Tunsnwsanuuuasiiassdulfadurzaanuinissavgnszunil agls
Anwighenissrasssae Tusunsa Matlab (Simulink) Fatuneumsdiiunuiiddey wiadu
2 da ldun
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3.1.1. nsaradulasdudzasnanusa Wunsahaduldsduszannnung
1 IR v e o g v
sukuuingg Wislilnszideyaniimaviilieuvmuadonis
3.1.2. n1sEs1anuUIaasdanesasud  Wunsaiawuusiassdnimuaans
i i i Fs i E s
HUAUTEADAUISIVDITEUUTNANUBITONUN Ul 11819139 WialiTnsizi

} 3 Je.i o EY
auaniravinlveunIvuzidae

u

o & ar < =N
3.3. AAseddutzaannsanialuuviIvenanunsdans
lumsAnwidulAsdurzasruinlssiavgnssneil eavndulfedurzasnimiga
fhadn FaldAnwduszasrusimeluuminedeuisds MEITNITINAIUE Lagasn
v as a Q ='e’ dll [ al (] a & v i
tdudutzaanuiiidtassiiuin wiedluimedulunsiwssideyamelusunsy Matlab
(Simulink) adurgasnmniluiminedaivihnisdng ssdeaiuluannasguns

AadadNdurzasn1E uee.2301-56 (1]

a & o <
3.4. 9NUUURAZATIEZTREUYSABAITD
vasInmstumey 3.1, 3.2 uag 3.3 waniu ldvinniseanuuudutzasaininga
a) Yy - § - v < ¢ o4 @
aanllu 3 wuu lakn wuuanamdes,uuudmasunaywuldnana,wuuaauled Jeie 4
wuusaaiiulunanasgumsnedidurzasaaniga lainsinseideyasmelusunsy

dnSagunmdunay 3.2.1

3.5. ndusran1IdIaasdurzasaImia
nadwsildnnnsinsziteyaanuuuiiasmedusuns Faldiudeyanans
Ussms daiudaden uidusaemmudinssiiussuudasawwessasudluvassinudy
PaaAIEY & 1A lasaziiaualugUvesnswlaudusiug uaswiaudisuiudu
zaoAnuSIULugawildeanuudly uasdaviuuudiaes (na) vesduysas

AMUEITINANISISIEANdaiaTaue
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3.6. AATRLazEFURAN153184
wadvsAlanTusnsudSagU asgminniesieitamuasiieg nglwuudy

PEasAUEIINe HamawmnusnIunna waglavinisagunanisdnuisely



Uni 4
Han1sALLUIIY

maandunuvadlassulaganinusnisfnmesnuuutasitnssmaulasdy
graanuinssavanssuaiiaasm i damesasunmyil Faduluandinig

s

[ = W Lol v I ) % o o = o Y
AU Nﬁa‘:‘vlﬁﬁ |y ENLI,G'IaB‘Uu(ﬂau‘\]b‘lﬂu’]L'ﬂuEﬂu&laﬂ'}‘iﬂ’lL‘UIN'114L§E|ﬂ£=’l'l§J‘UUﬂBHﬂQﬁ

d
4.1. Anwdayanineadas
manseiivnuluduneunsfinudeyaineateil i 2 dau Ae nan1sfinudaya
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o 2 1 1 3
MW 4.1 TayaTsuurnanveIsnsun (Mazda CX-7) [3]

Jaya AaIlaya WU
dwin 1760.5  Ke
Shock absorber damping 2552 Ns/m
Spring stiffness 38,559.3 N/m
Tire stiffness 219,485 N/m
Tire mass 30 Kg
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4.1

X, L
—T—— Body Mass

I £ - Suspension

IW
5UR 4.1 wuuiassszuudNaYaITtud [5]
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X Y o P 6§ v 18
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MX, +b (X —X,)+K (X —X)=0 (4-1)

M, X, —b (X, —X,) =K (X, —X,)—b,(W—X,) =K (W—=X,)=0 (4-2)
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