PERFORMANCE OF SEMI-ACTIVE CONTROL OF RAILWAY VEHICLE
SUSPENSION

MOHAMAD FAIZUL FADZLY BIN SALEHUDIN

This report is represented in
partial fulfillment of the requirement for the

Degree of Bachelor of Mechanical Engineering (Automotive)

Faculty of Mechanical Engineering

Universiti Teknikal Malaysia Melaka

MAY 2011



“I hereby declare that I have read this thesis and in my opinion this report is sufficient in

terms of scope and quality for award of degree of Bachelor of Mechanical Engineering

Signature
Supervisor |

Date

Signature
Supervisor 11

Date

(Automotive).”

: Mr. Mohd Hanif Bin Harun

:23 May 2011

: Mr. Fauzi Bin Ahmad

: 23 May 2011



“I hereby declare that the work in this report is my own work except for summaries and

quotations that I have mentioned its sources.”

Signature e
Name of Author : Mohamad Faizul Fadzly Bin Salehudin

Date : 23 May 2011



To my beloved dad, mom and family



ACKNOWLEDGEMENTS

I would like to offer my heartfelt thanks to Projek Sarjana Muda (PSM)
Committee, Faculty of Mechanical Engineering, Universiti Teknikal Malaysia Melaka
(UTeM) concerned for having an arrangement of PSM for all fourth year students and
giving us an invaluable chance to involve in PSM. My PSM supervisor, Mr. Mohd.
Hanif bin Harun contributed a great amount of time and effort for making this PSM a
success. He is willing to sacrifice their time and energy to discuss with me about my
PSM research “Performance of Semi-Active Control of Railway Vehicle Suspension”

during PSM period.

Meanwhile, I would like to offer heartfelt thanks to my course mate in Bachelor
of Mechanical Engineering (Automotive) programme who has been helpful. They also
give professional guidance, constructive comments and ideas to me during finishing this

PSM.

I would be remiss and even be ungrateful if I could not acknowledge the help
given to me by my family members. They are always a deep love and strong sense of
encouragement from them. I hope my effort which done for PSM will be meaningful to
each of them. Besides that, I also would like to offer my heartfelt thanks to everyone

who involved directly and indirectly in this PSM research.



Vi

To all of you, whom I mentioned above, please accept my deepest thanks. With
your concern, [ have successfully completed the PSM research within the stipulated

period. Thank you all.



vii

ABSTRACT

This PSM report describe the performance of semi-active control of railway
vehicle suspension. The overall PSM work including development of 3 degree of
freedom (DOF) of half railway vehicle ride model, equation of motion for passive
suspension control and semi-active suspension control, PID controller for semi-active
suspension control, half railway vehicle ride model with passive suspension control, half
railway vehicle ride model with semi-active suspension control and simulate both half
railway vehicle ride model with MATLAB-Simulink. The PSM work also study and
analyze several graphs from simulation work for half railway vehicle ride model such as
body acceleration, body velocity, body displacement, body rolling acceleration, body
rolling velocity, body rolling angle, bogie acceleration, bogie velocity, bogie
displacement, suspension travel response for damper (Cs), suspension travel response
for spring (k1) and suspension travel response for spring (k3). The discussion is
including evaluate the performance of semi-active suspension control with the passive
suspension control of half railway vehicle ride model according to the graphs from
simulation results. Based on analysis and discussion, the semi-active suspension control
has provided the improved performance compared with the passive suspension control

for half railway vehicle ride model.
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ABSTRAK

Laporan PSM ini menerangkan prestasi kawalan semi aktif untuk suspensi
kenderaan kereta api. Kerja-kerja untuk keseluruhan PSM adalah meliputi pembangunan
3 darjah kebebasan untuk model separuh kenderaan kereta api dalam keadaan bergerak,
persamaan gerakan untuk kawalan suspensi pasif and kawalan suspensi semi aktif,
pengawal PID untuk kawalan suspensi semi aktif, model separuh kenderaan kereta api
dalam keadaan bergerak dengan kawalan suspensi pasif, model separuh kenderaan
kerata api dalam keadaan bergerak dengan kawalan suspensi semi aktif dan menjalankan
simulasi untuk kedua-dua model separuh kenderaan kereta api dengan menggunakan
perisian komputer yang dikenali sebagai ,,MATLAB-Simulink”. Kerja PSM ini akan
mengkaji dan menganalisis beberapa graf iaitu pecutan jasad, halaju jasad, sesaran jasad,
pecutan gulingan jasad, halaju gulingan jasad, sudut gulingan jasad pecutan bogi, halaju
bogi, sesaran bogi, tindak balas perjalanan suspensi untuk penyerap hentakan (Cs),
tindak balas perjalanan suspensi untuk spring (k1), tindak balas perjalanan dan tindak
balas perjalanan suspensi untuk spring (k3). Hasil analisis dan perbincangan
menunjukkan bahawa kawalan suspensi semi aktif memberikan peningkatan prestasi

berbanding kawalan suspensi pasif untuk model separuh kenderaan kereta api.
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