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ABSTRACT

Using a test motorcycle equipped with the mechanically
operated Anti-lock Brake System (ABS) designed for
motorcycles, research was done on the braking effectiveness
and variations in the movements of motorcycles on high-u
road surfaces, with the ABS activated while motorcycles turn.
The results were published in the Honda Technical Review,
Vol. 2.

In this paper, the results are reported of the research on
the braking performance and motorcycle behavioral changes,
both in straight-ahead riding and turns, with the tire slip ratio
modified. In the testing, the ABS system of an electronic-
control type fitted to a motorcycle allows the setting of the
ABS to be easily changed. The tests were carried out on six
different types of road surfaces, varying from high-u to low-p,
with braking applied separately on the front and rear wheels.

The braking performance values of ABS as a result of
testing on road surfaces at high-u to low-p levels, scored
deceleration rates exceeding 90% of the riders’ best braking
values with the conventional braking system. On straight-
ahead riding, even when the slip ratio was comparatively
large, motorcycle behavioral changes were in the small and
stable range. In turns, test results showed that, with drops in
the road surface p, increase in the banking angle of the
motorcycle, and increase in slip ratios, motorcycle behavioral
changes became greater. However, within the riding range in
which motorcycle braking is operable, it was found that the
motorcycle stability was maintained during ABS operation.
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Table 1  Specifications of test motorcycle
Item (Dimension) Value
Displacement (cm’) 1085
Vehicle Mass (kg) 325.5

Moment of Inertia (kg m’)
Roll#/Yaw,/Pitch

102.9,784.3,781.3

Wheel Base (mm) 1653
Caster Angle (deg) 275
Trail (mm) 105
Front 11080 VR18
Tire Size
Rear 160,770 VR17
Effective Brake Front Dual Disk - 285
Diameter (mm) Rear Single Disk 285

Table 2 Recorded variables and sensors

No Variable Sensor

1 | Vehicle Speed Non-contact Speed Meter
2 | Front Wheel Angular Speed | Magnetic Pickup

3 | Rear Wheel Angular Speed Magnetic Pickup

4 | Front Brake Caliper Pressure | Pressure Transducer

5 | Rear Brake Caliper Pressure | Pressure Transducer

6 | Steering Angle Potentiometer

7 | Roll/Yaw,/Pitch Rate Rate Gyroscope

8 | Roll/Yaw,/Pitch Angle Angular Detector

9 | Braking Deceleration Accelerometer

Fig. 2 Arrangement of the ABS on motorcycle
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Table 3 Test conditions

No Road Surface |Friction Coefficient u I\?itt}:'v%;allgﬁux::f;i:;dius
1 Asphalt Dry 0.99 &y 4 Bank_Angle
High Rem™J10[20/30|36
2 Asphalt Wet 0.81 1-!;(5) 123 gg 3; g?
i 45 [32[44|56]62
3 |Belgian Block| Dry 0.62 T oy Y
Medium : -
4 | Sandy Soil Dry 051 7, -|Bank Angle
Rimy ™| 10[20
5 | Sealed Tar | Wet 0.39 15 [18|26
L 30_[24/36]
6 Basalt | Wet | 0.19 L 45 _[32]ad]

Straight ; V = 50(km_~h)

Braking point

ﬁ—m

Straight Run

R=15,30,45 (m)

rd

e
~

Test Motorcycle

Fig. 3 Test track for ABS
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Fig. 4 The development aims for a motorcycle ABS
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Fig. 5 Operation setting for the ABS
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Fig. 10 Yaw rate due to pressure

build-up as a function of Smax
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bank angle
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Fig. 14 Definition of bank angle
on turning motorcycle

Fig. 15 Dynamical basic characteristics on
turning motorcycle at steady state
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