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Development of Electronically Controlled Hydraulic Steering Damper for Motorcycles
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ABSTRACT

The world's first electronically controlled hydraulic
steering damper for motorcycles, HESD (Honda
Electronic Steering Damper), has been developed. That
always gives optimum damping characteristics during
running. Handling characteristics and “Kickback”
phenomenon was analyzed using a motorcycle with or
without a steering damper. The steering damper with
optimum damping characteristics according to the speed
and acceleration of vehicle is needed to reduce
“Kickback” phenomenon. An electronically controlled
linear solenoid is applied to alter flow resistance of the
damper. The HESD reduced kickbacks maintaining
sporty handling at the low speed running.
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Fig. 1

Appearance of the HESD
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Fig. 2 Appearance of the CBR1000RR
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Fig. 3 Explanation for “Kickback” phenomenon
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Table 1 Major specifications

ltem

Specifications

Engine type

Liquid cooled 4-stroke
DOHC 4-cylinder

Engine displacement (cm?®)

998

Transmission

6 speed constant mesh

Vehicle dimension ~ (mm) 2025 x 720 x 1120
Wheel base (mm) 1410
Vehicle mass (kg) 179
Tire size Front 120/70-17
Rear 190/50-17
. Front Telescopic
Suspension -
Rear Swing arm
b
Pylons - v
——®
£
[aV)
30kmh — | | A
Constant speed
. e e ] &
€ — & ———®-
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Fig. 4 Test condition of lane change at low speed
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Fig. 5 Definition of steering torque fluctuation at low
speed
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Fig. 7 Condition of Kickback test
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Fig. 9 Relationship between steering torque and
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Fig. 12 Relationship between steering angle at
kickback test and damping force
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Table 2 Investigation of types
Types Friction Type Hydraulic Type Electromagnetic Type

ltems Use of mechanical friction Use of fluid resistance Use of magnets and coils
Damping : : .
characteristics Unsuitable Suitable Suitable
ccia:rrr:?i’ﬁgt;e%rce Small Large Medium
Controllability Low Medium High
Size Small Small Large
Cost Low Medium High
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Fig. 14 System dagram of the HESD
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Fig. 15 Inner structure of the HESD
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Fig. 17 Low speed lane change test results

Table 3 Steering heaviness evaluation result

Rider A | Rider B | Rider C
Without damper 4.0 4.0 4.0
HESD 4.0 4.0 4.0
Conventional damper Spec. 1 4.0 4.0 4.0
Conventional damper Spec. 2 3.0 2.0 3.0
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Fig. 18 Kickback test results

Table 4 Kickback performance evaluation result

Rider A | Rider B | Rider C
Without damper 3.0 2.5 2.5
HESD 5.0 4.0 4.0
Conventional damper Spec. 1 3.0 2.5 3.0
Conventional damper Spec. 2 4.0 4.0 4.0
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