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INTISARI

Kegagalan sistem pengereman pada kendaraan niaga dapat menimbulkan
risiko kecelakaan yang serius, terutama pada kendaraan dengan beban besar
seperti truk. Salah satu sistem rem yang digunakan pada kendaraan niaga adalah
sistem rem AOH. Sistem ini memiliki beberapa komponen penting, seperti
compressor, air tank, katup pengatur tekanan, air hydraulic booster, dan whee/
cylinder. Apabila ada komponen mengalami kerusakan, maka tekanan udara,
tekanan hidrolik, dan torsi pengereman dapat mengalami penurunan.

Penelitian ini bertujuan untuk membangun model simulasi sistem rem AOH
pada kendaraan Mitsubishi FN517 menggunakan MATLAB/Simulink. Pemodelan
dilakukan dengan merepresentasikan beberapa komponen utama sistem rem.
Model ini digunakan untuk mensimulasikan kondisi kerja normal dan kondisi
kerusakan pada beberapa komponen sistem rem.

Hasil simulasi kondisi normal menunjukkan bahwa sistem rem AOH mampu
bekerja sesuai prinsip kerjanya. Mulai dari suplai udara, pengatur arah fluida
bertekanan, penguat tekanan fluida hingga torsi yang dihasilkan pada masing-
masing roda saat dilakukan pengereman.

Penelitian ini juga menganalisis beberapa skenario kerusakan, vyaitu
penurunan kemampuan compressor, penyumbatan katup, dan kebocoran air tank.
Hasil simulasi menunjukkan bahwa penurunan kemampuan compressor
menyebabkan proses pengisian tekanan udara menjadi lebih lambat. Penyumbatan
katup menyebabkan tekanan udara menuju jalur rem menurun, sehingga tekanan
hidrolik dan torsi pengereman ikut berkurang. Sementara itu, kebocoran air tank
menyebabkan kemampuan sistem dalam mempertahankan tekanan udara menjadi
menurun. Berdasarkan hasil tersebut, dapat disimpulkan bahwa kondisi
compressor, katup pengatur tekanan, dan air tank berpengaruh terhadap performa
sistem pengereman AOH. Penelitian ini diharapkan dapat menjadi dasar awal
dalam memahami pengaruh kerusakan komponen terhadap kinerja sistem rem
AOH pada kendaraan niaga dan dapat dikembangkan untuk simulasi yang lebih

mendalam.

Kata kunci: Air Over Hydraulic, sistem rem, MATLAB/Simulink, Mitsubishi FN517,
tekanan hidrolik, torsi pengereman.
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ABSTRACT

Brake system failure in commercial vehicles can lead to serious accident risks,
especially in heavy-duty vehicles such as trucks. One type of braking system used
in commercial vehicles is the Air Over Hydraulic (AOH) brake system. This system
consists of several important components, such as the compressor, air tank,
pressure control valve, air hydraulic booster, and wheel cylinder. If one of these
components fails, the air pressure, hydraulic pressure, and braking torque may
decrease.

This study aims to develop a simulation model of the AOH brake system on
a Mitsubishi FN517 vehicle using MATLAB/Simulink. The modeling was carried out
by representing several main components of the brake system. This model was
used to simulate both normal operating conditions and fault conditions in several
brake system components.

The simulation results under normal conditions show that the AOH brake
system is able to operate according to its working principle. The process starts
from the air supply system, pressure control valve, and fluid pressure booster, until
braking torque is generated at each wheel during braking.

This study also analyzes several fault scenarios, including decreased
compressor performance, valve blockage, and air tank leakage. The simulation
results show that decreased compressor performance causes the air pressure filling
process to become slower. Valve blockage causes the air pressure delivered to the
brake line to decrease, resulting in reduced hydraulic pressure and braking torque.
Meanwhile, air tank leakage reduces the system’s ability to maintain air pressure.
Based on these results, it can be concluded that the condition of the compressor,
pressure control valve, and air tank affects the performance of the AOH braking
system. This study is expected to serve as an initial basis for understanding the
effect of component failures on the performance of the AOH brake system in
commercial vehicles and can be further developed for more detailed simulations.

Keywords: Air Over Hydraulic, brake system, MATLAB/Simulink, Mitsubishi
FN517, hydraulic pressure, braking torque.
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