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Study on Improving the Motorcycle High Speed Stability using the Rear Wheel Self-steering System
—Effect of Damping on Weave Reduction—
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ABSTRACT

During the high speed running of motorcycles,
natural vibration of low frequency coupled of roll
and yaw, which is called the weave, is caused on
motorcycle due to external disturbance. Aiming at
reducing the weave, a study was made to control
the slip angle of rear wheel by introducing the
rear wheel self-steering system. It has been found
that the self-steering system contributes to the
enhancement of stability during high speed straight
running with the damper used to control the self-
steering angle of rear wheels.
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Fig. 5 Calculation Model of Self-steering System

BE O Fs I2 £ - CoAET 2 BOHAEM 6 1L, ~
IR L CEE SN TV D ¥ otz k> CH
IR S NS,

FHEE TV ORI BB B X ORI )
PruEAE R D)E) TEbEN, X Q) O 1EFHIZATD
BIEA 010 & o THRIGOBALENIE ) O EHER bV 7 ANE
Y35 T ERRT, Fig. 6 (a) 1, REROANY M B 54
J1 Fs OB X > TRAT 5 X912 1)) 225k 5
NIAEEWNTR 5 v R TH D, 208 R, 7
Vb MTEp 2EE LT ERk ¥ Y IE

Force of Damper Fo(N)

k=25N/mm
2 p=100N
XJ 0_ c=2~5N/mm/s
f=10N
2 .
0 L
o Calculated Value
A || ] ] ] ] S
-3-2-10 1 2 3
Damper ?troke So(mm)
(a) Stroke vs. Force of Damper

B X OB f OHLEGRIZ X - TH9E SNz, Fig. 3 TR
L7 OMI) Fs ik 3 2 B CHEAEA 6 O EBIFRIZ
Fig. 6 (b) 127”3 & 95 4§t L 2o 72,

Seif—steelring Angle & (deg)

0.4

0.2

7} *Iw

-6.,\'[,\

0F

0.2 |

04 I—

Side
(b)

7 +cos(A)*k:(B— &)
—El(ﬂlé |'£:6A)K;L

Z—EQ(ﬂla"EaaA}Kn'

dS»

-2, at

s C— @ 4of

k=25N/mm
p=100N

T c=2~5N/mm/s

f=10N @
® G
@y

-

'
07
L I 1
-2 =1 0 »

Force of Rear Wheel Fs(N)

Side Force vs. Self-steering Angle

Calculated Value

10°

Fig. 6 Calculated Values of Damper and Self-steering Characteristic

- 101 -



ZHEORHACERICS ISRETEMR LICET MR

— 1 —TDBEEDR—

32. Y3alb—23lil&B s —TDOREDR

Bi, 3—. 0= VBLUNY FLVAF TS 2 EH)
FA @) ~6) #&kMEL LAY Iab—2a vETIL
(Fig. 7) &\, BREY) B X OB 23807 & o
BEH O L 29 1 — T OWFEDREE T L7120 &
Salb—Ya I L REOFELRFEICE Table 1
IR BIFOF ¥ 2% f1& N L —)lid, i HCERiE
AT LADMETH D 7 A —THHFEIH DML L 512,
Hilmih b > — MRS I —Eim 20kg B S LT
bovIal—Ya v ilnsnizy o8, Fig. 5125
L 7- HCHAER ORI HE 7V 0 S MEF S 17z Fig. 6 ©
x> T b,

K510

dB dfz . _ d* 8«
MV ( Y e ar ) — Mh &
=Fc(+Fcy+(k:,+k“)9x ~(3)

ZZiZ

Fc;=kr(9H_ﬁc_T at )
Fer = ke (- Bat 6+ —f,—'l‘%*—)
ERvL|

 d'0: _ | 40,

0 at X5 g

=Fcili— Feel e+ (kes 8 i— ke £:)8x  —(4)

t T\ Center of a Turn

Turning Radius : R

Running
Track of C.G.

Table 1 Specifications of Motorcycle
Wheelbase (mm) 1376
Engine Displacement (ent) 399

Front (deg) 27
Gastar ANQ1R. oGP i) 15

; Front (mm) 100
Rrall:Langzh Rear” (mm) 45
Curb Mass (kg) 185
Moments of Inertia

57.4,31.8/39.3
Roll/Yaw. Pitch (kg* ni) 7
Height of Gravity Center (mm) 504
ire Si Front 100,790-16
Tlg pi=s Rear 130,/70-18
Loading Mass 2
on Seat (ke)
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