227 4 7&K B Y A X oM EIE 2 EH L7z BB OIS S ek —39—

229 4 KB Z A v O I 2w L7z
H B 5L D IRACILE Lk

B AR AR LIE

Vehicle Maneuverability and Stability Using Wheel Load Control Method
with Aerodynamic Wings

Kazunori MORI*!, Kouichi KAJIYAMA™!

Abstract

Using simple theoretical analysis, this paper clarifies the influence that the tire load change and the wheel stroke
change on the front/rear suspension by the installation position of the front or rear aerodynamic wing exert on the
cornering performance of the vehicle. As an application of the obtained result, we propose a new method of actively
controlling the inclination angle of the front and rear aerodynamic wings according to vehicle velocity and the
deceleration and acceleration to make the tire load and the wheel stroke change as the target characteristics in each
wheel using a reverse—lift where the wings are generated. Additionally, because computer simulation confirms that the
vehicle equipped with this control system enables good cornering performance, the study provides the outline of the

evaluation result and its consideration.
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Fig.1 Race car equipped front and rear aerodynamics wings
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Fig. 2 Vehicle analysis model
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Fig3 Cornering Characteristics of front tire and rear tire used by calculation
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Fig.4 Variations in cornering force of tire by longitudinal acceleration Xg and tire load
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Fig.5 Variations in cornering power of tire by longitudinal acceleration Xg and tire load

4 -2 ZTHY42TOBRYTIAE EEMTFTEL

22T 4 2 T OBAENORAS AL E & I OBFEICE L BN L OBRE TR 72012, ReODFIFER] % vy TRl o
A MO =A% Az,= 0 £ T HBIZET 4 707 77« 7THIEE BH L2230 (B« v ZHEl L) of
W B LR B EB R 21T . T2, 2hy 1 Y VR AT TR VERIZOWT S RO FHE & 7V g
T5. B, BEBEIIT 4 2 7 ORIREMIIRIE L 2 WHI L T2 72O CHIBRE T 5. F 2 CREM OB IE -
5~20 [deg] &B<.

BIFHEZ /ST X = L LT, Ny FVIEBIEICRST 2T — LA MEEOIIERER S, E A )T 777 % Ks
DEALZERT. 797 Lo x & OANTHES) [km/h] 225270 [km/h] OFFTI0 [km/h] BOETH L. 71 v 7
#E UHIX150 [km/h] SEEECTa— LA MUEEEMASY — 2 HE 2D, X5I0EmBICR D T — L4 N UHEREES



— 46— 22D A YN K B Y A Y OB EGIE 2 @ L2z BEE OIS S ek

BTL, AZEVTA T 77 BRELT VY= AT THEL e AMEANIH 5. HBET A~ 7#HE1E130 [km/h] DLk
(27 % E IR EII R & e VRIS E D B 25705, AF ) 77 2 ¥ HEMICKEL R VRT v ¥ — A7 T
MASEHE & 7 5.

R 7 3% 02ET 7 4 7 ORI AE I & B RifRMTEOZLE/RT. x LORNZY 1 ¥ Z#ELEmOE N Zihik
B E R EAZ R LCRBY, HE L, SHEEOMBEIC IOy FLTWwA, Ml [dawr| (ZEBELEHY 1~
FOEFFLEERECTH S, HHAT120, 180, 240 [km/h] E¥EMIT Z IR Y 1 ¥ 723 AT 2 8 H 055 H O
2 FERECTHININ L CHARIAER $ 5720, 3Bl 4 » 7020 % BEAE L) b HTICEE) S & 513 ERitmE A
WAT 5, F72, B4 Y 7IE A= 0 LT A5HIHEH T L7290, HEEOZLIZED.

x 10° ’
. Frontaxle load {90km/h
7
) 7.5 1
_ Ji; ra 180km/h
N & 270km/h = 7 \ 1
18 _ _ 8 Z fa) 240km/h
o Without wing—p u’j 6.5 ¥
X
;2 1.6 80km/h % Rear axle load
__________ 6 at 120~240km/h -
X
1.4 : : , ‘ ‘ ‘ \ ‘
0.7 0.8 0.9 1 1.1 1.2 5.5 12 1.6 18 2

fp [Hz]

Fig. 6 Variations in resonance frequency fp of yaw rate/
steering operating angle and stability factor Ks by
vehicle velocity

dawr [m]

Fig. 7 Change of front and rear axle load by distance

“dawr” in which aerodynamics center position of
rear wing is shown

X 8 1354120 [km/h] &£240 [km/h] BEIZB U 248 [dawr] 1IR3 53— L A MHREEKE A EY T4 7 7
75 OEALERT. F2, ROE NV VRGNS 23— LA NEEEOBEREE RS, FRio, BEEEE 0240 (km
/h] TR 1 7ozl B BEEE L) B TICBE S 5138 a— LA M EREEEIEE & B DNREE
REIIANS ) I =LA POWEEIMRT T4, F/2, EMOATTRMELZRTASYE) T4 77 7 7 I3REL 5.
DFENT U= AT TR R AEMICR L. 2T [dawr] YR % b EHIBESY A YIWED/NT VAL FEEIZS A
YOIA—F) v 787 =S B NL ) b REL 2L LIGERT S

%k, K6~KIXmEMEE0 [G] OBEOHKETH L.

R101ZH4120, 180, 240 [km/h] FEIZIBUF 2 WIANEEICE T 2% 4 » 7 OHIEAEA 2 R~ AIENEEDT0
[G] IZBWT3ERDT T IHRKELTWDOIFHEHAP—EDLEIL, FRIKS THIEEAI—ETHLI LERL
Twa, i, Al LIS NPRE L 25720, GUEFEMA AT ARIHEEE N L Tl B AL < 25 2 L %

120 [km/h] 240 [km/h]
~ 11 1 ~ 1.1 1
= =
o 1.05 o 1.05
Y Y
1 % — 1
1.2 1.4 1.6 1.8 2 1.2 1.4 1.6 1.8 2
dawr [m] dawr [m]
x 10~ -3
2 ) x 10
i 120 [km/h] o . —
~ 1.8 E 1.8 1
% % x
2 16 . 2 1.6 240 [km/h]|
12 14 16 18 2 12 14 16 18 2
dawr [m] dawr [m]

Fig. 8 Relation between resonance frequency of yaw rate/steering operating angle,
stability factor and rear wing position
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Fig.9 Relation between damping coefficient of yaw rate/steering operating angle
and rear wing position
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Fig. 10 Control angle of rear wing
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