
PERFORMANCE ANALYSIS OF AN INERTIAL 

FRICTIONLESS TORQUE TRANSFER DEVICE FOR 

AUTOMOTIVE TRANSMISSION 

BY: 

RAMZYZAN BIN RAMLY 
IDRIS SAAD 

VALLIYAPAN DAVID NATARAJAN 

JUNE 2007 



PROJECT TEAM MEMBERS 

RAMZYZAN RAMLY 

Project Leader 

IDRIS SAAD 

Project/Member 

VALLIYAPAN DAVID NATARAJAN 

Project Member 

IV 



CONTENTS 

Letter of Research Acceptance ii 

Letter of Report Submission iii 

Team Members iv 

Acknowledgment v 

Contents vi 

List of Illustrations viii 

List of Tables xi 

Abstract xii 

CHAPTER 1. INTRODUCTION 1 

1.1 Introduction 1 

1.2 Problem Statement 3 

1.3 Definition of Terms 4 

1.4 The overall objectives of the research: 5 

1.5 Significance of the project 5 

1.6 The scope of the research 5 

CHAPTER 2. LITERATURE STUDY 7 

2.1 The Basic Principle of Automotive Transmission 7 

2.2 Friction Disc Torque Converter 7 

2.3 Hydraulic Torque Converter 8 

2.4 Continuously Variable Transmission 9 

2.5 Basic Concept of Continuously Variable Transmission (CVT). 10 

2.6 Dynamic Modeling and Simulation of a Dual Clutch Automated 

Transmission. 11 

CHAPTER 3: RESEARCH METHODOLOGY 12 

vi 



3.1 Introduction 12 

3.2 Analysis and Design of Parts 13 

3.3 Analysis and Design of Shaft 14 

3.3.1 General Consideration for Shaft Design 14 

3.3.2 Shaft Loading Approach Analysis 16 

3.3.3 Historical Approach 17 

3.3.4 Soderberg Approach 18 

3.4 Cam Design 18 

3.5 Component Manufacturing and Assembly of the Torque Converter. 21 

3.5.1 Press Fitting 22 

3.6 The Working Principle of the Torque Converter 23 

3.6.1 First Stage 23 

3.6.2 Second Stage 24 

3.6.3 Third Stage 25 

3.6.4 Fourth Stage 26 

3.7 Test Rig Design 27 

CHAPTER 4. JUSTIFICATION OF THE DESIGN AND RESULTS OF THE 

DESIGN 29 

4.1 Introduction 29 

4.2 Size Justification 29 

4.3 Gear Determination and Selection 31 

4.3.1 Cam Design 32 

4.3.2 Semi Circle Shaped Cam 33 

4.6 Functionality of the Torque Transfer Device 24 

CHAPTER 5: CONCLUSION 38 

Vll 



ABSTRACT 

Slip disc or clutch disc is a common type of torque transfer device used in manual 

transmission of an automobile. In the clutch assembly, the clutch disc utilizes 

friction as the torque transfer mechanism and therefore susceptible to wear due to 

friction. Its lifespan depends on the driver's style of driving and the condition of the 

road. Clutch disc wear at higher rate on slopes compared to flat road due to the 

gradient of the former. The rapid wear of clutch discs requires replacement, not only 

the disc itself but also its auxiliaries, such as the pressure plate set and a double-

sided release bearing thus the cost implication of the existing device. In order to 

increase the lifespan of the torque transfer device without compromising the 

required performance, a new device that does not use friction as a mean to transfer 

torque is to be designed and tested. This would entail a single device that eliminates 

the use of friction and substitute two main components of a conventional power train 

i.e. clutch and transmission (gearbox) for torque transmission. In the research, it was 

found that the torque transfer device had performed as expected. It could transfer 

torque from the input shaft to the output shaft. Other parameters such as output 

torque vs. input torque, output rpm vs. input rpm, minimum torque required for 

moving certain loaded output wheel, maximum torque available, and maximum 

horse power that the device can transfer should be done in the further research. 
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