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IF YOU'RE LOOKING FOR BOOKS OR PUBLICATIONS, YOU WON'T AVOID THE FOLLOWING
AUTHORS (*) :

ROBIN SHARP (FIRST PUBLICATION IN 1971 « THE STABILITY. AND.CONIROL OF MOTORCYCLES »)

TONY FOALE (MOTOCHASSIS.COM), AUTHOR OF THE BOOK « MOTORCYCLE HANDLING AND CHASSIS DESIGN »

VITTORE COSSALTER (UNIV. PADOVA), AUTHOR OF THE BOOK « MOTORCYCLE DYNAMICS »

ROBERTO LOT (MULTIBODY.NET)

SIMOS EVANGELOU (IMPERIAL COLLEGE, LONDON)

ONE OF THEM IS AN ENGINEER (HAVING MORE PATENTS THAN PUBLICATIONS IN HIS CAREER), THE
OTHERS HAVE ACADEMIC PROFILES. | LET YOU GUESS WHO IS WHO ©

SOME ACADEMIC TEAMS .

BICYCLE AND MOTORCYCLE ENGINEERING RESEARCH LABORATORY (UNIV. WISCONSIN)

MOTORCYCLE CONTROL (UNIV. OXFORD)

(*) in « order of appearance » in the last 50 years


https://journals.sagepub.com/doi/10.1243/JMES_JOUR_1971_013_051_02
https://motochassis.com/
https://books.google.fr/books?id=84hF-qoR5I8C
https://books.google.fr/books?id=rJTQxITnkbgC
http://www.multibody.net/team/lot/
https://www.imperial.ac.uk/people/s.evangelou
https://sites.uwm.edu/bike-motorcycle-lab/
http://control.eng.ox.ac.uk/Motorcycle_Control

DISCUSSIONS ABOUT MOTORCYCLE DYNAMICS ALWAYS BEGIN BY ARGUMENTS ABOUT
COUNTERSTEERING AND GYROSCOPIC EFFECTS.

THIS 3' VIDEO BY THE CAMBRIDGE SCIENCE CENTRE IS A CRYSTAL CLEAR EXPLANATION OF THE
FIRST POINT : THE PHYSICS OF COUNTERSTEERING

GYROSCOPIC EFFECT IS NOT THE ONLY REASON FOR STRAIGHT LINE STABILITY (NOR IS TRAIL), AND
THIS HAS BEEN SHOWN (AT LEAST FOR BICYCLES) BY THE WORK DONE BY AREND SCHWAB, ANDY
RUINA AND JIM PAPADOPOULOS, SUMMARIZED ON THIS WEBPAGE :
HTTP://BICYCLE.TUDELFT.NL/SCHWAB/BICYCLE/INDEX.HTM

IN PARTICULAR, HAVE A LOOK AT

* THE PAPER “A BICYCLE CAN BE SELF-STABLE WITHOUT GYROSCOPIC OR CASTER EFFECTS" THEY
PUBLISHED IN SCIENCE IN 201 1

e THIS VIDEO : TMS BICYCLE, STABLE WITHOUT GYROS OR TRAIL



https://www.youtube.com/watch?v=PgUOOwnZcDU
http://bicycle.tudelft.nl/schwab/Bicycle/index.htm
https://www.youtube.com/watch?feature=player_detailpage&v=YdtE3aIUhbU&gl=FR

WHILE EMPHASIS FOR VEHICLE (CAR) DYNAMICS HAS BEEN PUT (AT LEAST AT THE BEGINNING) ON
STEADY-STATE AND LOW-FREQUENCY BEHAVIOR (< 5Hz), MOST OF THE ACADEMIC WORK
REGARDING MOTORCYCLES FOCUSED VERY EARLY ON STABILITY AND SAFETY ISSUES (*), LOOKING
AT HIGHER FREQUENCY (5-20Hz) PHENOMENA.

e SOME VIBRATION MODES CAN BE UNSTABLE, MOSTLY WOBBLE AND WEAVE
* WEAVE IS AT A LOWER FREQUENCY (<& Hz) THAN WOBBLE (5-10 Hz)
* WEAVE MODE INVOLVES THE WHOLE BODY

e WOBBLE INVOLVES ONLY THE FRONT OF THE MOTORCYCLE

e A WELL-KNOWN ILLUSTRATION OF WOBBLE CAN BE SEEN ON THIS VIDEO

(*) for rather obvious reasons | would say



https://www.youtube.com/watch?v=54fTFm5Dc-I

ALSO OF IMPORTANCE IS CHATTER, ESPECIALLY FOR RACING DRIVERS BECAUSE IT IS USUALLY
HAPPENING WHEN RIDING CLOSE TO THE LIMITS. THIS IS A HIGH FREQUENCY PHENOMENON
(15-20 Hz), EXPLAINED BY STEVE PARRISH IN THIS VIDEO

... AND ALSO ILLUSTRATED ON THIS 2012 FOOTAGE OF BEN SPIES (AT 7=0'24""), IN THIS CASE ON
THE REAR SUSPENSION BUT MOST OF THE TIME IT'S A MAJOR CONCERN FOR THE FRONT.

SOME PUBLICATIONS BY THE USUAL SUSPECTS :
o [HE CHATTER OF RACING MOTORCYCLES (V. COSSALTER, 2008)

o (CHATIER VIBRATIONS OF HIGH-PERFORMANCE MOTORCYCLES (R. SHARP, 2013)



https://www.youtube.com/watch?v=icvyC9tBbOI
https://youtu.be/4cVfHqIo8TU?t=24
https://doi.org/10.1080/00423110701416501
http://dx.doi.org/10.1080/00423114.2012.727440

ABOUT TIRES
o CAMBER THRUST IS IMPORTANT (MORE THAN FOR AUTOMOTIVE APPLICATION)
e PACEJKA MAGIC FORMULA STILL WORKS

e THE MF-SWIFT MODEL OF TNO/TASS HAS BEEN EXTENDED IN VERSION 6.2 FOR MOTORYCLE TIRES,
AS SHOWN IN THIS EXCERPT OF THE DOCUMENTATION

* MF-Swift for motorcycle tyres
It is now possible to apply the MF-Swift functionality for motorcycle tyres. More specifically the rigid ring
modelling has been validated for motorcycle tyres and the Contact Method for 2D and 3D roads has been
extended. This functionality is activated if the motorcycle contour parameters (MC_CONTOUR_A and
MC_CONTOUR_B) are defined and nonzero in a MF-Swift 6.2tyre property file (FITTYP = 62). In these cases

first the enveloping model is used to determine the effective road plane. Next the motorcycle contact is applied
on this effective road plane.

Additionally, when using the 'smooth road contact, circular cross section (motorcycle tyres) Contact Method,
now also (smooth) uneven road surfaces are supported when using the motorcycle contour parameters (
MC_CONTOUR_A and MC_CONTOUR_B).

e CDTIRE CAN ALSO BE ADAPTED FOR MOTORCYCLE TIRES IN ITS 3D VERSION

e HARD TO PICK ONLY ONE ACADEMIC PAPER, MAY BE THIS ONE FROM ROBERTO LOT (2004)

A MOTORCYCLE TIRE MODEL FOR DYNAMIC SIMULATIONS: THEORETICAL AND EXPERIMENTAL ASPECTS



https://www.itwm.fraunhofer.de/en/departments/mf/cdtire.html#tabpanel-1
https://www.researchgate.net/publication/227030513_A_Motorcycle_Tire_Model_for_Dynamic_Simulations_Theoretical_and_Experimental_Aspects

MOTORCYCLE SUSPENSION IS A WIDELY DISCUSSED TOPIC. A LOT OF DESIGNS HAVE BEEN STUDIED
AS ALTERNATIVES TO THE IMPERFECT BUT STILL RULING TELESCOPIC FORK : LEADING LINK, TRAILING
LINK, TELELEVER, DUOLEVER, HUB-CENTER STEERING, DOUBLE WISHBONE ...

SOME NAMES : EARLES, HOSSACK, FIOR, FOALE, DI FAZIO
A GREAT HISTORY OF THE FRONT ENDS, IN FIVE PARTS, BEGINS HERE

HTTPS://WWMW.BIKEME.TV/INDEX.PHP/HISTORY-OF-THE-FRONT-END-PART-I/

YOU CAN ALSO HAVE A LOOK AT : STEER FOR THE FUTURE (2002, TONY FOALE)

BY THE SAME AUTHOR, ILLUSTRATIONS OF THE DIVERSITY IN ITS FRONT END (GGALLERY



https://www.bikeme.tv/index.php/history-of-the-front-end-part-i/
https://motochassis.com/Articles/Steer/STEER.htm
https://motochassis.com/gallery/FrontEnd/

A STIFF (AS STIFF AS POSSIBLE) FRAME/CHASSIS SOUNDS LIKE A REASONABLE ASSUMPTION WHEN
DEALING WITH MOTORCYCLE OR CAR DYNAMICS, SO THAT THE CHASSIS FLEXIBILITY DOES NOT
INTERFERE WITH THE SUSPENSION SETUP.

HOWEVER, THERE HAS BEEN A TREND IN MOTOGP IN RECENT YEARS TOWARDS SOFTER CHASSIS.
TWO NEWSPAPERS ARTICLES ON THE SUBJECT BY WELL DOCUMENTED JOURNALISTS :
* WHY MOTOGP HAS GONE SOFT (20192) BY MAT OXLEY

o MOTOGP CHASSIS WARS (2015) BY KEVIN CAMERON

"M STILL NOT COMPLETELY CONVINCED BY OXLEY'S ASSERTION THAT “‘|IF THE TYRES ARE SOFTER,
THE CHASSIS MUST BE MADE SOFTER TO MATCH'', BUT FACTS SEEM TO PROVE ME WRONG.

SEE ALSO THIS VIDEO PRESENTED BY FORMER F1 DRIVER DAVID COULTHARD

Photo credit


https://www.motorsportmagazine.com/articles/motorcycles/motogp/why-motogp-has-gone-soft
https://www.cycleworld.com/2015/10/16/motogp-racing-chassis-flex-and-stability-are-key-to-winning-races/
https://www.cycleworld.com/2015/10/16/motogp-racing-chassis-flex-and-stability-are-key-to-winning-races/
https://www.cycleworld.com/2015/10/16/motogp-racing-chassis-flex-and-stability-are-key-to-winning-races/
https://www.rideapart.com/articles/245489/flexi-flyer-frames-explained-by-redbull-motogp-riders/
http://www.motorcycledaily.com/2011/08/french-magazine-reports-ducati-developing-aluminum-frame-for-motogp/

* SOFTWARES FOR MOTORYCLE DYNAMICS SIMULATION

e THE MOST FAMOUS IS PROBABLY BIKESIM . THE VENDOR (MECHANICAL SIMULATION CORP.) IS ALSO
THE EDITOR OF CARSIM, WELL KNOWN IN THE AUTOMOTIVE INDUSTRY.
A NICE BIBLIOGRAPHY CAN BE FOUND IN THE « PUBLICATIONS » SECTION OF THEIR WEBSITE :
HTTPS://WWW.CARSIM.COM/PUBLICATIONS/TECHNICAL/MOTORCYCLE.PHP ...
WITH A LOT OF CONTRIBUTIONS FROM THE TRIO R. SHARP, D. LIMEBEER, S. EVANGELOU

e VI-GRADE PROVIDES THE VI-MOTORCYCLE SOLUTION, BASED ON MSC ADAMS SOLVER.

e FASTBIKE IS A SOFTWARE DEVELOPED BY V. COSSALTER & AL.

THE WEBSITE DYNAMOTION WILL REMIND MEMORIES TO THOSE WHO KNEW THE FAMOUS DINAMOTO.IT
(HERE ON THE WAYBACK MACHINE FOR EXAMPLE)

e A LOT OF SIMPLER SOFTWARES FOR GEOMETRY AND SUSPENSION DESIGN EXIST, SUCH AS
/EROONE, MOTOSPEC OR MOTORCYCLE SETUP SOFTWARE BY ... TONY FOALE.



https://www.carsim.com/products/bikesim/
https://www.carsim.com/publications/technical/motorcycle.php
https://www.vi-grade.com/en/products/vi-motorcycle/
http://www.dynamotion.it/motorcycle-dynamics/software-and-simulations/multbody-simulations-with-fastbike/
https://web.archive.org/web/20060506192249/http:/www.dinamoto.it/
https://www.zerooneracing.com/
http://www.motospec.ca/
https://motochassis.com/product/motorcycle-setup-software/

OTHER VALUABLE RESOURCES

 MIKE ON BIKES YOUTUBE CHANNEL :
*  MOTORCYCLE GEOMETRY.EXPLAINED (2019)

* MOTORCYCLE SUSPENSION | HOW DOES IT WORK ¢ (2020)

» WIDER TIRES REQUIRE MORE LEAN ANGLE (2020)

* HANGING OFF: THE SCIENCE BEHIND IT (2020)

MORE ADVANCED

o DEVELOPMENT AND VALIDATION OF AN ADVANCED MOTORCYCLE RIDING SIMULATOR (2011},
BY V. COSSALTER

* MODELING OF A MOTORCYCLE IN DYMOLA/MODELICA(2009), MSC THESIS BY T. SCHMITT



https://www.youtube.com/watch?v=Nmz1QJTDzO8
https://www.youtube.com/watch?v=_CO4j-OaiYw
https://www.youtube.com/watch?v=_CO4j-OaiYw
https://youtu.be/M3-AE1yfibs?t=102
https://www.youtube.com/watch?v=hEJv4JDYyDU
https://www.researchgate.net/publication/258176893_Development_and_validation_of_an_advanced_motorcycle_riding_simulator
https://inf.ethz.ch/personal/cellier/MS/schmitt_ms.html

