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ABSTRACT

Honda has developed a variety of innovative
motorcycle brake technologies. Super sport motorcycles,
CBR600/1000RR, have a unique combination of short
wheel bases and center of gravity locations as vehicle
characteristics, and the possibility towards pitching under
hard braking has prevented conventional ABS from
being used in these motorcycles. In addition, the
characteristics of mechanical combined brake systems
(CBS) make it challenging to adapt them for sport riding.
Therefore, a new brake-by-wire system has been
developed in which brake input is detected by a
hydraulic sensor and the brake hydraulic pressure is
varied by a power unit. A newly developed stroke
simulator has enabled the achievement of an operation
feeling similar to that of a conventional brake. In
addition, the precise control of hydraulic pressure
achieved by this system has enabled pitching to be
controlled and made ABS/CBS compatible with sport
riding. The new system represents a first for super sport
motorcycles, and has been employed in the 2009 model
year CBR600/1000RR.
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Table 1 Codes used in diagram of brake-by-wire system

LWG

[

Codes Meanings
SNOM Solenoid valve, normal open, master cylinder
SNCS Solenoid valve, normal close, simulator
SNCP Solenoid valve, normal close, power unit
PMC Pressure sensor (master cylinder)
PFS Pressure sensor (fail safe)
PCC Pressure sensor (brake caliper cylinder)
VOW1 One-way valve
VOw?2 One-way valve
SWSF Front wheel speed sensor
SWSR Rear wheel speed sensor
SymF Front brake stroke simulator
SymR Rear brake stroke simulator
MCF Front brake master cylinder
MCR Rear brake master cylinder
LWG Warning lamp
Batt Battery
ECU Electronic control unit
M Motor
Valve unit
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Fig. 1 Diagram of brake by wire system (Activated)
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Bleeder screw
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Motor case

Drive gear Ball screw
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Fig. 2 Power unit
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Fig. 4 Load deformation characteristics of stroke simulator
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Fig. 5 Layout of brake-by-wire system
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Fig. 6 Diagram of brake-by-wire system (Deactivated)
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Fig. 7 Braking force distribution pattern of CBS
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Table 2 Test conditions

) Brake control system
Bralg;;?gl;que Brake operation ABS Combined Pitching
brake control
Test 1 Deactivated Conventional brake (hand and foot) Deactivated Deactivated Deactivated
Test 2 Activated Hand-operated combined brake Activated Activated Deactivated
Test 3 Activated Hand-operated combined brake Activated Activated Activated
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Table 3 Specifications of test motorcycle

Iltems Test motorcycle

Brake system — Brake-by-wire

Wheelbase L (m) 1.372
Curb mass M (kg) 185.6
Height of C.G. H (m) 0.681

Distance between C.G.

and rear axle X (m) 0.663
Distributed load of motorcycle | Front (N) 1235
with one rider Rear (N) 1321
Pitching factor (L-X)/H 1.04
Engine displacement vV  (cmd) 599
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Fig. 8 Example of time history data
(Pitching control deactivated)
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Fig. 9 Example of time history data
(Pitching control activated)
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