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ABSTRACT

THIS THESIS IS TO DEVELOP THE EQUATIONS OF MOTION OF RIDER-MOTORCYCLE SYSTEM BY USING

THE LAGRANGE'S EQUATION WITH NINE DEGREES OF FREEDOM. THE SIX COORDINATES FOR THE POSIT

-ION AND ORIENTATION OF THE REAL WHEEL, THE ROLLING OF REAR WHEEL, THE FORK'S STEERING

ANGLE AND THE RIDER'S LEAN ANGLE ARE USED. THE PURE ROLLING CONSTRAINS BETWEEN GROUND

AND WHEELS ARE ALSO CONSIDERED IN THE DYNAMICAL EQUATIONS OF THE RIDER-MOTORCYCLE

SYSTEM. WE USE THE SYMBOLICAL MATHEMATIC SOFTWARE MAPLE TO DERIVE THE

THREE-DIMENSIONAL RIDER- MOTORCYCLE DYNAMICAL MODEL. THE C PROGRAMS ARE WRITTEN TO

SOLVE THE DIFFERENTIAL-ALGEBRA EQUATIONS. THE SIMULATION STUDIES ARE DIVIDED INTO TWO

PARTS.THE FIRST PART IS ON THE ST -EADY-STATE CONDITIONS. FROM THE EQUATIONS OF MOTION, WE

SOLVE THE SYSTEM EQUILIBRIUM PO -INTS TO VERIFY THE STEADY BEHAVIOR IN COMPUTER

SIMULATION.THE SECOND PART IS THE STABIL -IZING CONTROL UNDER DIFFERENT SPEED, STEERING

ANGLE AND SIDE DISTURBANCE. THE FORCES OF THREE DIRECTIONS ARE INVESTIGATED DURING THE

MOTORCYCLE CHANGING ITS DIRECTION OF MOTION. THE EQUATIONS OF MOTION DEVELOPED ARE

VERIFIED BY ENERGY CONSERVATION AND EQUILIBRIUM PO -INTS.BY CHANGING THE PARAMETERS IN

THE MODEL,THE DYNAMIC BEHAVIOR OF THE MOTORCYCLE IS STUDIED AND THE RESULT CAN BE USED

TO IMPROVE THE MOTORCYCLE DESIGN.

Keywords : RIDER-MOTORCYCLE SYSTEM, LAGRANGE EQUATION, MOTORCYCLE HANDLING,

EQUILIBRIUMS ANALYSIS, MOTORCYCLE SIMULATION DYNAMIC.
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