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ABSTRACT 

 

This topic aims to increase the capacity of engines used in dragbike competitions. 

Motorcycle engines used in dragbike competitions require significant modifications to 

achieve maximum and optimal engine performance. One factor that greatly affects 

motorcycle speed is engine capacity. Engines with larger capacities tend to have faster 

acceleration, while engines with smaller capacities have higher maximum speeds and require 

more time to reach the desired target speed. Some of the main components for increasing 

engine capacity are modified: the camshaft, crankshaft, changing the cylinder head angle, 

piston, valve spring, valve, and other supporting components such as CDI, power up, drive 

pulley, rollers, CVT spring, double clutch springs, and double clutch bowls. The dyno results 

after several spare part replacements showed a torque of 35 Nm at 9500 RPM and 47 HP at 

10.000 RPM. 

 

Keywords : Camshaft, Crankshaft, Cylinder Head, CDI, Power Up, Drive Pulley, Rollers, 

CVT Spring, Double Clutch Bowls, Engine Capacity, Dragbike Competition 

 

 

 

 

 

 

 

 

 

 

 



 

 

TABLE OF CONTENTS 

 

PANEL OF EXAMINER APPROVAL .............................................................................    ii 

STATEMENT OF ORIGINALITY ...................................................................................   iii 

THESIS APPROVAL ........................................................................................................   iv 

SCIENTIFIC APPROVAL FOR ACADEMIC INTEREST .............................................    v 

ADVISOR’S APPROVAL FOR PUBLICATION ............................................................   vi 

PLAGIARISM REPORT ...................................................................................................  vii 

TURNITIN AI TEST RESULT .........................................................................................   ix 

ABSTRACT .......................................................................................................................    x 

ACKNOWLEDGEMENTS ...............................................................................................   xi 

TABLE OF CONTENTS ...................................................................................................  xii 

TABLE OF FIGURES ....................................................................................................... xiv 

LIST OF TABLES ............................................................................................................. xvi 

CHAPTER I INTRODUCTION ........................................................................................    1 

1.1 Background ...............................................................................................................    1 

1.2 Problem Identification ...............................................................................................    1 

1.3 Research Question .....................................................................................................    2 

1.4 Research Objectives ..................................................................................................    2 

1.5 Thesis Outline ...........................................................................................................    2 

CHAPTER II LITERATURE REVIEW ............................................................................    3 

2.1 Piston .........................................................................................................................    9 

2.2 Centric Gear ..............................................................................................................    9 

2.3 Valve .........................................................................................................................  10 

2.4 Spring Valve .............................................................................................................  10 

2.5 Carburator .................................................................................................................  11 

2.6 Crankshaft .................................................................................................................  11 

2.7 Cylinder Head Angle ................................................................................................  12 

2.8 Cylinder Block ..........................................................................................................  12 

2.9 Fuels ..........................................................................................................................  13 

2.10 Camshaft ...................................................................................................................  14 

2.11 Packing ......................................................................................................................  14 

 



 

 

2.12 Roller House .............................................................................................................  15 

2.13 CVT Spring ...............................................................................................................  17 

2.14 Clutch Spring ............................................................................................................  17 

2.15 V-belt ........................................................................................................................  18 

2.16 Coil ............................................................................................................................  18 

2.17 CDI ............................................................................................................................  19 

CHAPTER III METHODOLOGY .....................................................................................  22 

3.1 Research Flow Chart .................................................................................................  22 

3.2 Literature Review ......................................................................................................  23 

3.3 Field Observation ......................................................................................................  23 

3.4 Problem Identification ...............................................................................................  23 

3.5 Fabrication Process ...................................................................................................  23 

3.6 Assembly ...................................................................................................................  25 

3.7 Testing .......................................................................................................................  27 

3.8 Comparison of CDI Standard vs Rextor ...................................................................  28 

3.9 Research Equipment .................................................................................................  28 

3.10 Tools and Materials ...................................................................................................  29 

CHAPTER IV RESULT AND DISCUSSION ..................................................................  30 

4.1 Dyno Test Result Data ..............................................................................................  30 

4.2 Engine Perfomance ...................................................................................................  31 

4.3 Goal Setting ...............................................................................................................  32 

4.4 Discussion .................................................................................................................  32 

CHAPTER V CONCLUSION AND RECOMMENDATION ..........................................  34 

5.1 Conclusion ................................................................................................................  34 

5.2 Recommendation ......................................................................................................  34 

REFERENCES ...................................................................................................................  35   



 

 

TABLE OF FIGURES 

Figure 2.1 An early motorcycle ...........................................................................................   4 

Figure 2.2 4-Stroke Cycle ....................................................................................................   5 

Figure 2.3 Schematic of the stroke length calculation process............................................   7 

Figure 2.4 Piston ..................................................................................................................   9 

Figure 2.5 Centric Gear .......................................................................................................   9 

Figure 2.6 Valve .................................................................................................................. 10 

Figure 2.7 Spring Valve ...................................................................................................... 10 

Figure 2.8 Carburator UMA Racing .................................................................................... 11 

Figure 2.9 Crankshaft .......................................................................................................... 11 

Figure 2.10 Cylinder Head .................................................................................................. 12 

Figure 2.11 Cylinder Block Piston ...................................................................................... 12 

Figure 2.12 VP Racing Fuels ............................................................................................... 13 

Figure 2.13 Avgas Fuels ...................................................................................................... 13 

Figure 2.14 Camshaft Profile .............................................................................................. 14 

Figure 2.15 Camshaft Modified .......................................................................................... 14 

Figure 2.16 Packing aluminum ............................................................................................ 15 

Figure 2.17 Packing copper ................................................................................................. 15 

Figure 2.18 Roller house ..................................................................................................... 16 

Figure 2.19 Roller fan house ............................................................................................... 16 

Figure 2.20 CVT Spring ...................................................................................................... 17 

Figure 2.21 Clutch Spring ................................................................................................... 17 

Figure 2.22 V-belt ............................................................................................................... 18 

Figure 2.23 Coil ................................................................................................................... 19 

Figure 2.25 CDI  .................................................................................................................. 19 

Figure 3.1 Crankcase modification process on the crankshaft housing part ....................... 24 

Figure 3.2 Process of forming the profile dome and valve seat pocket on the piston ......... 24 

Figure 3.3 Process of checking the TDC or BDC position of the crankshaft and piston .... 25 

Figure 3.4 Method of searching for the piston top point using the dial method ................. 25 

Figure 3.5 Process after top piston point search .................................................................. 26 

 

 

 



 

 

 

Figure 3.6 Cylinder head installation process ..................................................................... 26 

Figure 3.7 Preparation final project testing process ............................................................ 27 

Figure 3.8 Comparison of CDI ignition curves ................................................................... 28 

Figure 3.9 Aviation Gasoline .............................................................................................. 29 

Figure 3.10 Jumper Starter .................................................................................................. 29 

Figure 3.11 Battery GS ........................................................................................................ 29 

Figure 4.1 Dyno test results data ......................................................................................... 31 

Figure 4.2 Speed test data using Racebox ........................................................................... 32 



 

 

LIST OF TABLE 

Table 2.1 Standard vs. Rextor ............................................................................................. 28 

Table 4.1 Comparison between standard vs modified Mio ................................................. 33 

 


