
viii 

 

 

DAFTAR ISI 

TABLE OF CONTENTS 

 

COVER .................................................................................................................... i 

ANTI-PLAGIARISM STATEMENT ..................................................................... ii 

APPROVAL FORM .............................................................................................. iii 

ASSIGNMENT LETTER ...................................................................................... iv 

ACKNOWLEDGMENT ....................................................................................... vii 

TABLE OF CONTENTS ..................................................................................... viii 

LIST OF TABLES ................................................................................................. xi 

LIST OF FIGURES .............................................................................................. xii 

NOMENCLATURE ............................................................................................. xiv 

INTISARI ............................................................................................................ xvii 

ABSTRACT ....................................................................................................... xviii 

 INTRODUCTION ......................................................................... 1 

 Background .................................................................................................. 1 

 Problem Statement ....................................................................................... 4 

I.2.1. Goal and Scope ...................................................................................... 6 

 Benefits ........................................................................................................ 8 

 LITERATURE REVIEW .............................................................. 9 

 THEORETICAL BASIS.......................................................... 13 

 Simple Harmonic Motion in One Dimension .......................................... 13 

 Transverse Wave Equation for a String .................................................. 14 

 Torsional Rigidity .................................................................................... 15 

 Rigid Body Dynamics ............................................................................. 16 

 Drag Equations ........................................................................................ 17 

 Fast Fourier Transform ............................................................................ 18 

 Human Hearing and the Frequency Spectra of Sounds ........................... 20 

 RESEARCH METHODOLOGY ............................................ 22 

 Tools and Materials ................................................................................. 22 

 Research Procedures ............................................................................... 22 

Computational analysis of the effects of bamboo clip dimension and position towards the vibration
characteristics of a plucked bundengan string
AYRTON FITHIADI S, Dr. Gea Oswah Fatah Parikesit, S.T., M.Sc.; Dr. Indraswari K., S.T., M.Sc.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



ix 

 

IV.2.1. Literature Study ................................................................................ 23 

IV.2.2. Modelling the Phenomena and Determining Their Equations of Motion

 ....................................................................................................................... 23 

IV.2.3. Building the Scilab Code .................................................................. 24 

IV.2.4. Validating the Simulation ................................................................. 24 

IV.2.5. Collecting the Data ........................................................................... 24 

 Data Analysis .......................................................................................... 25 

 RESULTS AND DISCUSSION .............................................. 26 

 The Model of the Phenomena and the Equations of Motion .................... 26 

V.1.1. The Transversal Vibration of the String ............................................. 26 

V.1.2. The Transversal Vibration of the Bandulan ....................................... 28 

V.1.3. The Torsional Vibration of the String and the Bandulan ................... 30 

V.1.4. The Air Drag Force on the Translation of the String and the Bandulan

 ....................................................................................................................... 32 

V.1.5. The Air Drag Force and Torque on the Rotation of the Bandulan .... 33 

 Algorithm of the Simulation ..................................................................... 34 

V.2.1. Transversal Vibration Simulation Algorithm ..................................... 34 

V.2.2. Torsional Vibration Simulation Algorithm ........................................ 35 

 Simulation Validation and Performance .................................................. 37 

V.3.1. Simulation Validation ........................................................................ 37 

V.3.2. Simulation Performance Comparison ................................................ 39 

V.3.3. Overcoming Difficulties ..................................................................... 45 

 Transversal Vibration Simulation Results ................................................ 50 

V.4.1. Transversal Vibration Simulation Data .............................................. 50 

V.4.2. Transversal Vibration Data Analysis and Interpretation .................... 53 

 Torsional Vibration Simulation Results ................................................... 65 

V.5.1. Torsional Vibration Simulation Data ................................................. 65 

V.5.2. Torsional Vibration Data Analysis and Interpretation ....................... 65 

 CONCLUSIONS AND SUGGESTIONS ............................... 67 

 Conclusions ............................................................................................. 67 

 Extra Findings ......................................................................................... 68 

 Suggestions ............................................................................................. 68 

REFERENCES ...................................................................................................... 69 

Computational analysis of the effects of bamboo clip dimension and position towards the vibration
characteristics of a plucked bundengan string
AYRTON FITHIADI S, Dr. Gea Oswah Fatah Parikesit, S.T., M.Sc.; Dr. Indraswari K., S.T., M.Sc.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



x 

 

APPENDICES ...................................................................................................... 71 

APPENDIX A THE DERIVATION OF EQUATION (5.30) ......................... 72 

APPENDIX B THE DERIVATION OF EQUATION (5.34) .......................... 73 

APPENDIX C THE SCILAB CODE OF THE SIMULATIONS .................... 75 

APPENDIX D THE PEAKS FREQUENCIES OF THE TRANSVERSAL 

VIBRATION .................................................................................................... 76 

Computational analysis of the effects of bamboo clip dimension and position towards the vibration
characteristics of a plucked bundengan string
AYRTON FITHIADI S, Dr. Gea Oswah Fatah Parikesit, S.T., M.Sc.; Dr. Indraswari K., S.T., M.Sc.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/


	TABLE OF CONTENTS



