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Introduction

Hopping / Stampinag:

by braking the weight of the motorcycle and of the driver move towards the forecarriage. In
particular by fully braking the contact friction between rear wheel and street is not sufficient to
overcome the engine braking. The rear wheel begins to hop, chatter, lose traction.

Back-torque limiters (or anti hopping or slipper clutch) :

special systems developed for high performance oriented motorcycles to mitigate the engine
braking effect.
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Motivation

Need to solve the problems of clutch groups equipped with known bounce-
prevention devices by foreseeing less complex devices, suitable for vehicles not

necessarily conceived for sporty use and, as far as possible, positioned outside of
the clutch group

Automatic back torque limiter, hydraulic, to carry out the controlled sliding of the
clutch plates, able to be combined easily with any type of conventional clutch group

Simple to be produced and at pretty low-cost

Adaptable to motorcycles of average displacement with not particularly high-level
performance

Improved clutch actuation feeling — better clutch control during quick starts
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Device description

Resistances
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Check valve Nozzle

Gearbox lubrication

Check valve

Slide valve
Clutch is closed by preloaded clutch springs + additional hydraulic load (thrust chamber)
When starting to open the clutch central valve reduces the hydraulic load
Therefore driver only has to operate against the spring force  better control

ANTI HOPPING
Controlled reduction of hydraulic load used for achieving anti hopping functionality

Rlat;o between spring and hydraulic load tuned for reaching a defined torque transmission limit (clutch
slip

Slide valve actuated by the engine intake pressure for the automatic switch between the high pressure
during the drive condition and low pressure during the coast condition
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Design flow and methodologies

1. Predevelopment and pre- optimization trough simulation
basic decision on architectures

2. Prototype  tests and model calibration

3. Further optimization runs through simulation
4. Optimized prototype

5. Development to SOP
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Measurements

» Test bench and vehicle tests performed

» Measurement for system understanding and model
validation

 Shifting comfort considered

Rotational speed

Rotational speed Time
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Simulation

Resistances

Check valve

Gearbox lubrication

Check valve

Slide valve
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Engine fubrication

Single components ( valves, pump,
lubrication system, filters ) reproduced

Numerous virtual sensors

Possibility to check architectures, system
functionality, reaction time

Easy to be tested under different boundary
conditions
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Major design criteria

Rotational speed

www.hofer.de

Response of the pressure in the thrust
chamber to the actuation of the slide
valve - time needed for reducing the
pressure in the thrust chamber when the
anti hopping is activated must be
minimized

Target conflict

Same key parameters
optimal combination
out of simulation

Transmittable torque through the clutch
under drive must be always higher than
the engine delivered torque, in order to
avoid undesired clutch sip and
overrevving - time to increase the
pressure when the anti hopping is
deactivated must be minimized
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Major design criteria

6 different situations analysed for every configuration: anti hopping activation/deactivation, anti
hopping activation/deactivation with simultaneous clutch engagement/disengagement, clutch
engagement with anti hopping activated

» sensible parameters monitored - residual and maximal pressure in the chamber, residual and
maximum transmission limit, clutch engagement effort
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Further analysis

* Further analysis have been
performed in order to check the
lubrication flow to the engine and
gearbox

« Valves flow rate and flow area
against time and rotational speed
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Outlook

« Simulation model extension to complete transmission overall behaviour system tuning
regarding rattling phenomena (idle rattling or drive rattling )

 These causes mainly disturbing noise, in some case resonance in the transmission could
cause dangerous breakages in the powertrain components

« Analysis in time and frequency domain
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Thank you for your
attention and
...... have a nice ride
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