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ABSTRACT

This thesis details the work undertaken in a project to develop a simple
continuously variable ransmission (CV1) mechanism and to control the gear ratio of
the CVT system. The aims of the project are develop a simple CVT mechamsm.
experiments identifications of the syvstem’s behavior and ratio control of the CVT
system. The work entailed the development of a CVT transmission prototype capable
of sliding the moveable half pulley by using the linear actuator motor. The CVT
prototvpe developed is capable of testing the transmission al the controlied dnver
and driven linear actuator motor. The experimental work will carry out on the CV1
prototvpe to validate the MAT-LAB simulation results of CVT ratio control behavior.
The thesis will introduces a simple developed CVT control svstem and electronically
controlled lincar actuator motor to change the gear ratio. The axial clamping forces
are based on the linear actuator to determine the distance of shiding in axial direction
for moveable pnmary and secondary pulleys. The function of primary pulley 1s to
determine the gear ratio while the secondary pulley is functioned as belt tensional to
avoid slippage. Finally. some proposals are made 10 develop the CVT prototype that
based on the electrically comtrolled CVT as compared to inefficient mechanical

contralled CVT.



ABSTRAK

Ini adalah tesis terperinci dimana kerja vang dilaksanakan dalam projeck
pengembangan yang sederhana terus transmisi variabel (CV1) dan mekanisme umuk
mengawal gigi rasio daripada sistem CVT. Tujuan daripada projeck ini adalah untuk
mengembangkan mekanisme CVT vang sederhana. ujikaji penentuan daripada
sistem kawalan perilaku dan rasio daripada sistem CVT. Kerja perlu dilakukan untuk
pengembangan transmisi prototipe CVT vang mampu bergerak geser pada pulley
dengan menggunakan linear aktuator motor. Prototipe vang dikembangkan adalah
mampu untuk pengujian pengiriman pada kelajuan motor vang dikawal dan dava
aksial clamping berdasarkan masukan kecepatan. Kena ujikaji akan dilakukan pada
CVT prototipe untuk memvalidasi MAT-LAB hasil simulasi CVT modeling. Tesis
ini turul memperkenalkan CVT untuk sistem kawalan Kecepatan dan masukan baik
dava aksial clamping pada pullevs. Dava aksial clamping vang didasarkan pada
kecepatan masukan untuk menentukan jarak luncur di arah aksial untuk bergerak
pullevs dasar dan menengah. Fungsi uwtama adalah untuk menentukan belok gear
rasio sedangkan sekunder pulley adalah berfungsi sebagai menegangkan tali untuk
menghindan hem. Akhimya. proposal vang dibuat untuk mengembangkan CVT
prototipe vang berdasarkan clektrik adalah lebih dikawal berbanding dengan CVT
mekanikal vang tidak efisien dikawal.
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CHAFPTER 1

INTRODUCTION

(Over the last decade. the environmental pressures of the modern world have
dictated the work of the automotive engineer. Government bodies were under
pressure from the environmental lobby and have had to increase the severity of the
constraints imposed upon motor vehicles. which in terms of both emission and fuel
consumption. Recently. legislation controlling vehicle emissions has increase. and at
the same time governments throughout the world have increase the vehicle and fuel
taxes in an attempt both to move the population onto forms of public transport and
reduce the average engine size in vehicles. As the pressures of these constraints has
increased, engineer have concentrated on the transmission of the vehicle and in
particular improving its efTiciency.

The efficiency of any vehicle transmission sysiem is an mmportant factor in
the overall efficiency of the vehicle, With the increased environmental requirements
described above 1t is imponant to understand where the inefficiencies lie within a
lransmission design. Continuously vaniable transmissions (CVT) have been on the
market for a number of vears now, and should in principle offer increased fuel
efficiency over similarly sized of fixed ratio transmissions. By having effectively an
infinite number of gear ratios the CV 1 should allow better matching of the engine
operating conditions to the vanable dnving conditions experience. For example.
Figure 1-1 below shows how a tvpical commercial vehicle combustion engine’s
power and torgue against engimme speed praph. the engine can be constrained to

operate as near as possible to its maximum ¢fficiency point.






