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Relationship between Tire Inflation Pressure and Turning Performance
of Formula-style Small Race Cars

Haruyoshi IDA™', Masahito NISHIBATA and Kiyotaka MIYOSHI

! Department of Mechanical Engineering

The performance of tires and suspensions is an important factor that influences the turning characteristic of a car. Moreover,
it requires great effort to decide the optimal settings of those factors relating to the turning characteristic. In this research,
driving tests were conducted with a formula-styled small race car to confirm the influence on the turning performance caused
by the change in the tire inflation pressure and the damping force of its shock absorber. As a result, appropriate tire inflation
pressure for running the race cars which weighted around 300kg on dry roads was found. In addition, it was confirmed the

turning speed was influenced by the change in the damping force of the shock absorber.
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Fig. 1 Schematic of circumference course used in this examination
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Table 1 Specification of experimental vehicle

Overall length / Overall width / Overall height [mm] 2570/ 1440/ 1100
Wheel base [mm] 1720
Front track width / Rear track width  [mm] 1440 / 1320
Front axle weight / Rear axle weight [kg] 144 /178
Engine type HONDA CBR600RR PC37E 4 cylinders
Suspension type Double unequal length A-Arm with spring and damper
Frame construction Tubular steel space frame
Body work Glass fiber reinforced plastics
Differential type Clutch pack limited slip
Brake system Floating, cast Iron, hub mounted, 140mm dia. vented
Wheel type RA.YS ENGmEEmG TE37
13 inch, 1 pc. Al Rim, 45mm neg. offset
Tire type (for race cars) YOKOHAMA ADVANA048 175/50R13 72V

Fig. 2 Photograph of experimental vehicle
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Fig. 3 Photograph of shock absorber used in this examination

Compression side damping force: Maximum

\ H - S V\ Rebound side damping force: Minimum

Fig. 4 Notation of damping force set in this work

Table 2 Settings of damping force applied in this examination

Notation
Rebound side damping force
Minimum Maximum
Compression side damping force
Minimum S-S S-H
Maximum H-S H-H
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Fig. 5 Variations of change rate of running time with tire inflation pressure measured by application of four
damping force settings at circumference courses 15.25m and 30.50m in diameter on dry road
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Fig. 6 Variations of change rate of running time with tire inflation pressure measured by application of four
damping force settings at circumference courses 15.25m and 30.50m in diameter on wet road
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Table 3 Comparison of change rate of running time by changing tire inflation pressure and damping force

on dry road

Road condition: Dry

Damping force setting: S-S Tire inflation pressure: 100kPa
Change rate Change rate
o ) of running time ) of running time
Tire inflation - Damping force -
Circumference course k Circumference course
pressure . setting .
diameter diameter
12.25m 30.50m 15.25m 30.50m
250kPa 1.88% 1.94% H-H -1.42% -0.85%
200kPa 2.27% 2.73% S-S -2.49% -1.72%
150kPa -0.60% -0.59% S-H 1.27% -0.22%
100kPa -2.49% -1.72% H-S -1.75% -1.28%
50kPa -0.36% -1.41%

Maximum difference 4.76% 4.45% Maximum difference 3.76% 1.50%

Table 4 Comparison of change rate of running time by changing tire inflation pressure and damping force

on wet road
Road condition: Wet
Damping force setting: H-H Tire inflation pressure: 250kPa
Change rate Change rate
o ) of running time ) of running time
Tire inflation - Damping force -
Circumference course k Circumference course
pressure . setting .
diameter diameter
12.25m 30.50m 15.25m 30.50m
250kPa -2.93% -1.62% H-H -2.93% -1.62%
200kPa -1.98% 0.52% S-S 3.27% 2.88%
150kPa -1.93% -1.71%
100kPa -1.64% -1.32%
50kPa -1.02% -0.45%
Maximum difference 1.91% 2.23% Maximum difference 6.20% 4.50%
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Fig. 7 Variations of radial acceleration with tire inflation pressure measured at circumference courses
15.25m and 30.50m in diameter on dry road

5 #&

AW TIE, /N IURE L L O FERNCBAFR 3 5 BRIOBREICS T 2H#H A2 G5 2 L 2B E LT, 2R
BT — 2 T REMGEEEZHEH L ETRBREZERL, 24 VY EXEBLO A varovay s 7T
Y — NS OB E D FERIMEREIC 5 2 DB A et LT, FOREE, WK O & & P HERENT 36U VT Hik il &
70 B 300kg FREE DB HIIZHE L T\ A X A PESUEE LI L. £, TOZEXIEIZH A Y OB miEHt
PRS-V a vy 2 TN HEE N EEAT S 2 EIC L  ETRE OB AR Z N TE DL VWD, L
U, HZRRKIROER MRSV TIZ A P REKJEOERIZL HHENKEL, va vl T 7Y —\EEOE
FIXH A YEKEOET LIRS EZORBIIENTH D Z LB bh -T2, REEE ORIV T, g
I U722 A P ZERE LD @< 3725 2 LI 0 ETRRIOIK T2 TE 203, MEHETIIKTT 2 e
OB OV TIEE LITHRMALETH D, DI, MHHNARTECIY a—F Y v 77 3 —2ADOELOMER
Zikdr, T ORERITHEREE 2 K325 Z L BIERIMERROHURIZAE I CTh D Z L ZH LT L.

X 53

(1) fREFEE, © A YOLERE V) v TN 7, F—FT 72 A4 FAML—F v K, Vol.34(2009), pp.28-29, —
KERE.

ik 27 42 3 H 31 Hz#)



