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Vehicle Handling Performance and Testing Guideline

Songwut Mongkonlerdmanee*, Kullayot Suwantaroj and Supachai Lakkam

Rajamangala University of Technology PhraNakhon, Piboonsongkram Rd., Bangsue, Bangkok Thailand 10800

Abstract

This review article aims to present the crucial factors of vehicle handling performance, experimental
method and related researches. The review is expect to be useful to the development of the automotive
industry, which has rapidly been expanding and should exhibit high competition potential in the near
future. The reviewed tests consist of 4 refutations: lateral acceleration, roll moment, brake and center of
gravity tests. These tests can be used to analyze the vehicle stability under different conditions based on
various driving situations and designs. In the case of mathematical modeling, the accuracy of mathematical

equations and experimental conditions needs careful attention to reduce possible simulation errors.

Keywords : Testing guideline / Vehicle handling

*

Correspondent author: songwut.m@hotmail.com

Lecture, Department of Mechanical Engineering, Faculty of Engineering.



M358ITBUAsHRIL 895, TN 36 a1fU7 3 nIngIAw - fuenau 2556

1. unih

fagtugaamnssueusudidaanliunumating
NINADNITTEIBFINLATEFADEIUSZINA IND
INNANITANYIVDITNINIIUITEANISLATHIAIUAL
wennsalie3Tuanudsegsianguuimsanuides
vna.swaangslne (1] Waweliidudieanis
nAnsnsufanUszmAlneiasmineieneluuas
meusndsemafivandvtiesangells 1.7 dudu
Tl 2553 Feuseinalnedoiniugrunsndnsosud
uA L wisniraveBuu  vnuAn1TeaNLLY
sosuddrulvanduiduassiainsdennd fousdn
aefianuneneNaInmeisuasiensuiiaswanauli
Aansvseaantuneludssinaiinisesniuuszuy
mMaeuLarBud e ueug  wififuiessoy
neheulandesuaziiududiuiiliddwsnnin
swmguilsinananalinieusugunsaiuaziades
Nonasay

383

A1 UNINNTUD DT NIUAL T NAUFIBTELUTAN
VAT TEUUU STULAUMAY TeuuaNUanaiy
uazsruusesiulwviin udu Seusasszuufianw
senluseslunindu winnandeszuuanulaensie
PDIINBUR ’B‘wmﬂﬁomsmu@umimosﬁw%ams
sowafissnwnstivdusaliniulumadesnstuey
fupsAlsznavsasawlveq Ae Menszanedzes
hminsasuduazszuusedy sgnalsimsatiosnm
msﬁoﬁ’mnﬁuﬁ\lﬁﬁuagﬁunﬁsnstawﬁwmﬁmﬁn
sauiveEafin lasenaniznstudasesasud
Tildogneldideulansiseioasrennasuvinfy
WmLwiﬁaoﬁmiﬁzaaﬂ%awqmnﬂuﬁlﬁﬂmLr”'im’?]m
fp delunisRansanginssnnisduilugaenis
wsniiuieiidansevtindanisneaiusninaas
sopud Feanuanansalumsiusnduagiuiiadonas
Y5n19fe MIenuuuITULILIN ANUseniuse
WoanuzasiuouuLas fs UL 2]

Ui 1 wlgsnwnstisAusasud

fian (http://www.cartechhome.com2007/12/vehicle-safety-equipment-vehicle.html)

2. fhadefifisndasiuadosnnanssonud
WWhEINWATTAUSaEUARD  NSIAUTOBURLE
dulumsiiduddesns Tuanznsdudade Waly
ustuInense  madnldamsausinseioruanay
gavnuuzUuuusneT Seafissnwnistedusnsuduas
nswsnfaldindunisnssivessasusfivinging

iAnaulasndudon1sdudnoufiaziagiifimg
(Active safety) nsztuaiosnwnateRusnsuRana
ﬂmﬂﬁamsmaﬁmaoinﬂuﬁlﬁﬁiunm gonunaal
N19N39FITUZaATUUR T FUnToNIedu N9
eflusuzIApEnlEe qa% [3] aedUsznauvdni
%%’nmLaﬁmmwmmsaﬂuﬁﬁuagﬁuﬂﬁwﬁnﬁia‘lﬂﬁ



384 21381z 895, TN 36 21uf 3 nIngIAN - Muenuu 2556

1. IAUGNANNIATDITOBUA (Centre of gravity
of vehicle)

2. LILUINLAENITNTEINYLIILLSN (Braking force
and Brake force distribution)

3. duszAnsAnudsamusssiuouu (Friction

coefficient of road surface)

21 RAUINANNIATBITOLUA (Centre of gravity

of vehicle)
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2.2 WSILUSNLATAIINIZIWUSILLSN (Braking
force and Brake force distribution)
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2.3 fudszandanudsan uIasNuauye (Fric-
tion coefficient of road surface)
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Rage of Friction Coefficient
Type
Concrete and Asphalt Tar macadam
Dry 0.76-0.85 0.58-0.62
Wet 0.48-0.52 0.38-0.42
Oily 0.35-0.40 0.25-0.30
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INUITBIBY Miége WA: Cebon [7] AN
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193N (Active roll control) 930U 35S
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A59N 2 3’]8@3Lﬁﬂﬂﬂ’lﬁ‘ﬂﬂﬂﬂﬂﬂuiiﬂu‘:ﬂﬁiL?Jiﬂ"llﬂ\ﬁﬂﬂuﬁﬁl’mu’lﬂij’]u FMCSA [9]

Type of motor vehicle

Service brake systems

A. Passenger-carrying vehicles:
(1) Vehicles with a seating capacity
of 10 persons or less, including
driver and built on a passenger

car chassis

(2) Vehicles with a seating
capacity of more than 10 persons,
including driver and built on a
passenger car chassis ; vehicles
built on a truck or bus chassis
and having a manufacturer’s

GVWR of 10,000 pounds or less

(3) All other passenger-carrying

vehicles

B. Property-carrying vehicles:
(1) Single unit vehicles having a
manufacturer's GVWR of 10,000
pounds or less.

(2) Single unit vehicles having a
manufacturer's GVWR of more

than 10,000 pounds, except truck

tractors

Braking force Deceleration in Application and
as a percentage [m/s?] braking distance
of gross vehicle in meter from
or combination initial speed at

weight [%] 32.16 km/hr
65.2 6.4 6.09
52.8 5.181 7.62
435 4.267 10.67
52.8 5.181 7.62
52.8 5.181 7.62

389
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3.1.4 msvmaafuLf'imﬁ'uqmguﬂ’nmamamm
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sepeIEnIvdedie-211 (Tracking) wazyuen
29930 (Lift angle) aaho\liﬁmu’[uﬁaagﬁuﬁLﬂ%'mﬁa
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2 fiSundeTasssuiundnadn 2 3f Aldduiae
Wuszuulassednlunsndnszury  fediag1enns

NARBUAITIANILUN 7

M 7 fMBEINMINARBLITNTBIAAUINANIIAUULTEUILNANAI 2 U
1

s (http://www kdc.nsw.edu.autechno__centre__of__gravity.html)

3.2 NSNATIUABNITINADINNADAAITAS
(Mathematical model)
NIINANBUAILNITINRDINNALAAINTAS
Wrnnfunumsidyeg1ebesan1sfneunasiamn
FEVUAIANIADETNINTDITN \iasandianldaneion
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3.21 uiseildnmasaudienissians
NMIAAAERS

Momiyama wazAue [10] lavinnswmmn
izuumuquﬁuLLuuTﬂﬂﬁangszmﬁﬁ%ﬁwmsmmﬂ
gn1aEAngAfienisaiuanussiIn laan13asig
Hefdumdpusing (Transfer function) iiauilailade
muqu‘lﬁﬁ’m:uummﬂmiwﬁnﬂ’fwminﬂuﬁ Tag
msdeszdBunnluszuniiaiianiinsiziluns
AtlaAEAST (Auto-Regressive moving average
with exogenous input-model) %38 (ARX-model)
WawSeuieuiunmmasauads S9nmMARBLURAY
Tiduhfianuaaaedoutisesnn
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91338789 Solmaz wazAme [11] LHa3e
wunasatiieUszanumuniszesyaguisiaiiiold
Hhuedeefislunstseenuuususudluszunauns
warszuudumuntswinad Teslduuudiaaemis
adinA1ansivsznavlydrsaunisadinaransuuy
Borduusnaniiseiinsianndsninsedusunis
fnsdnindn1awanadn 1ae Hac wazemiz [12]
NI AUINTELIUNTATITUR WLINTNENAT
fiodumsidansaszninesad wWellaesfuniswanain
1351 HA3US A LUDIUE I DUz NS
WaNAI NavAIMINAnALailadudug feneay
MAsANNRaeRBlATIR3 9 UBUR

Snite Yim uazeAmy [13] lémaseuszuy
Yasiun1swdnadn Frenswseudisuannwanis
ﬁi’]ﬂ’rﬂd?tﬂﬂﬂ?ﬂ@ﬂﬁ’;ﬁdﬁ‘;ﬁ 2 35UV AD FEUUAIVIIN
NMIAIUANAINY (Unified chassis control system)
ﬁﬁiznauﬁwmiﬁmﬁg@mmu@uLaﬁmmw (ESC)
ﬁﬂLUiﬂLLﬁiﬁu (Differential braking) %AAIUAN
ANL57 (Longitudinal speed control) LWacYA
muqummwmmuu&ialﬁao (Continuous damping
control) &ausyuuit 2 Wuszuuilasiunislaag (Active
anti-roll bar combined) ﬁﬁﬂ@l‘i\‘lmww:’qmﬂ’mﬂu
Laﬁmmwua:’qmmnLLﬂiﬁuwi'nfu FanrsUseiiiv
T¥n1siSpuifisuAialntsediudng  (Lateral
acceleration) guiﬂad (Roll angle) WazAGHHEN1T
WwAnA31 (Rollover index) HANSANEE LU
2 seuy fansndeiadiufisensuld wnudszuy
Tassiidasielugiussmaieusniu

879UV Hegazy UazAuy [14] N9
nsAnElueaiil 94 Degree of freedom law
FapINTABULEY, WRBLAUTRLEBIAY UaTNTS
\Rsuraunandvinandestsaanmsiusn fisuls
HaTaILII UL DB InEUs  Aadsluuun
sruy yulaag uazdue WANANG Watanabe uaz
Ane [15] RN uadasnwnstefusanasanssaus
ANNIETET209I0RUAT21Y Seufisuiusedng
TamanvadinF1ansiun1Imaaauass wuinluiea
nndiaraniiauusiuiideuingedeiiansanan

nsmANNENRLSTaIRNNS T USATINSAEY (Turning
radius) LAy sguﬁulnamméia (Side slip angle) fising
AfuuldinlyTuienafeaiu

faunsdlaes Allen uazamie [16] s
Uszanuaauantfienudos wasiladpiidonanse
wwiaLaﬁmmwLLazmﬁmuqumuﬂuﬁﬁﬁﬂﬁmmi
wanaindundn Tesorduvdnnisvesannisonney
woulaidwiBadu {1, ,, = 10 L2 *T,° *H* "W/}
Tunsuszanuimlasnudanadenie 3 wnu (e y 2
AN ANEMInnnes (Ky. 2 5 4 5) §5UIIe90
AFINANTENUABAMNETETAIN  LEWA ANGITDY
quuﬁdaa‘luuuaﬁo (CG,), UwiinsImmessn (W),
ANNN N NEBLREY (T,), AMNENITD (L) WAZAIN
FUVDINAIATA (H,)

322 91uiepiildnisnasgaudians e
Tusunsusdnusagy

JA38PR9 Chen wazamuy [17] L§vinns
ﬁmm%umaumimu@waiam”'mmswﬁnﬂ’fﬁ Tae
AAIVANNITULIALE A3 LU ae9RENs BTy
miurhmasiaaslagldmenuas TruckSim dynamic
simulation NARUAUIN Jeep Cherokee Was¥N13
drzifiuanssauclumssasiunsninad §auenu
34u209 Michael war Han [18] Hluinaiid 18
Degree of freedom Faponaidufivansunie
Jaanssn laswSsudulueasavulysunsnsnany
naeIng  (multi-body) Mtuns@nsInTiusnuay
wwagsnwnsteAusanatunsiSeuisuiunis
naapvaseliAlndLABetugenn

4. daiauDLUL

WUINNTIATIEAHNATDINTAIUANLANETNN
Pp9s0TiuAnaeil solunsdinsmesauasIn1snasey
9309 4 nadiuaznsiaseneadamans §idoud
FnsupuuziefunImesaushAD

o WINFABINTIATICARAVDINITDDNUULL WA
n303ruUIassuAslEISnmaseuiiiedasiunig
Taasraesaus
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fudneaesnaud
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nagouitisafuaudediiudne  waswsunzes
INBUA
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nsldldsunsudSaguiianldansmninmamaaauase
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Woulamnasey waredswSuudisuiunsnesay
RN

5. 89U
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Uy AAUINaeNIATBITIEUR lapnInasey
a5siifdeulannassufiiensandenisdudoue
Wlde wazanausiililummesey sndunsdingg
NAFBUALIINAAUENA1MIA wihtfu filifimamaaey
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m3daewvadaaans uasnisldldsunsusgisagy
Sudaniiumumannduluiiagiu Wesendaldane

13 '
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o A
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