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ABSTRAK

RANCANG BANGUN BELLCRANK SISTEM MEKANIS KONTROL
COLLECTIVE DAN CYCLIC PADA AIRCRAFT TRAINER MBB BO105
SEBAGAI MEDIA PEMBELAJARAN DI POLITEKNIK PENERBANGAN
SURABAYA

Oleh :
SARA WILLYANTI SIMANJUNTAK
NIT : 30418068

Hangar Politeknik Penerbangan Surabaya sudah memiliki berbagai trainer
maupun alat yang digunakan sebagai penunjang pembelajaran praktikum untuk
mendapatkan basic knowledge dari teori yang sudah dipelajari dikelas. Namun
pada kenyataannya, tidak sedikit pula trainer dan alat yang tidak dapat berfungsi
secara maksimal sehingga dapat berpengaruh terhadap sistem pembelajaran
tersebut.

Salah satu trainer yang ada ialah Aircraft Trainer MBB BO105, dimana
flight control system nya tidak aktif dikarenakan adanya kekurangan pada
Bellcrank Collective dan Cyclic Mechanic Control System nya. Pembuatan
Bellcrank Collective dan Cyclic Mechanic Control untuk trainer tersebut
menggunakan baja yang akan melalui beberapa proses seperti cutting dan
drilling, sehingga tidak sesuai untuk Airworthiness Aircraft, namun hanya
digunakan untuk media pembelajaran di Politeknik Penerbangan Surabaya. Di
dasarkan pada penelitian sebelumnya, maka akan ditambahkan bearing agar

bellcrank lebih dapat meminimalisir gesekan yang tinggi.

Kata kunci : bellcrank, MBB BO105, collective, cyclic mechanic control, bearing
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ABSTRACT

RANCANG BANGUN BELLCRANK SISTEM MEKANIS KONTROL
COLLECTIVE DAN CYCLIC PADA AIRCRAFT TRAINER MBB BO105
SEBAGAI MEDIA PEMBELAJARAN DI POLITEKNIK PENERBANGAN
SURABAYA

By:
SARA WILLYANTI SIMANJUNTAK
NIT : 30418068

Hangar Politeknik Penerbangan Surabaya already has various trainers and
tools that are used to support practicum learning to gain basic knowledge from the
theory that has been studied in class. But in reality, not a few trainers and tools that
can not function optimally so that it can affect the learning system.

One of the trainers is Aircraft Trainer MBB BO105, where the flight control
system is not active due to a deficiency in the Bellcrank Collective and Cyclic
Mechanic Control System. The manufacture of Bellcrank Colletive and Cyclic
Mechanic Control for trainers uses iron that will go through several processes such
as cutting and drilling, so it is not suitable for Airworthiness Aircraft, but only used
for learning media in Surabaya Aviation Polytechnic. Based on previous research, it
will be added bearings so that bellcrank more can minimize high friction

Kata kunci : bellcrank, MBB BO105,collective, cyclic mechanic control, bearing
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BPSDM Badan Pengembangan Sumber Daya Manusia 1

AMTO Aircraft Maintenance Training Organization 1

DKUPPU Direktorat Kelaik-Udara-an dan Pengoperasian 1

Pesawat Udara

MBB Messerschmiit Bolkow Blohm 1
IGV Actuator Inlet Guide Vane 2
FPI Fluorescent Penetran Inspection 2
SEM Scanning Electron Microscope 2
BSM Binocular Stereo Microscope 2
1A Image Analyzer 2
RHM Rockwel Hardness Measurement Device 2
FAA Federal Aviation Administration 16
rpm Revolutions per Minute 18
sfm Surface Feet per Minute 20
mm millimeter 28
2z zit zapper 32
ea each 36
Lambang

% Persen 9
C Celcius 9
< Lebih besar 9

XVi



Cr
Ni
Mo

Mn
Si
Ti
Al
Cu
Nb
Zr

Chromium
Nikel

Molibdenum

Vanadium
Wolfram
Mangan
Silikon
Titanium
Aluminium
Tembaga
Niobium
Zirkonium
Sulfur

Fosforus

Derajat

XVii

10
10
11
11
11
11
11
11
11
11
11

20



DAFTAR PUSTAKA

Balli, Ozgur. 2020. Failure analysis of inlet guide vane (IGV) actuator and
bellcrank assembly used on J85 turbojet engines. Turkey : Engineering
Failure Analysis.

Borja, A., 2020. 11 Steps To Structuring A Science Paper Editors Will Take Seriously.
[online] Elsevier Connect. Available at: <https:/Aww.elsevier.com/connect/11-steps-
to-structuring-a-science-paper-editors-will-take-seriously> [Accessed 18 December
2020].

BO-105 Maintenance Training Manual.

Dange, M. M. S. R. Zaveri., dan S. D. Khamankar. 2014. Stress Analysis of Bell
Crank Lever. Chandrapur : International Journal on Recent and Innovation
Trends in Computing and Communication.

FAA Airframe handbook Volume 1, Ch.4.

FAA Helicopter Flying Handbook, Ch.3.

Baja. 2011. Diambil 19 Januari 2021, dari
http://eprints.umg.ac.id/1991/3/BAB%2OIl.pdf

45


http://eprints.umg.ac.id/1991/3/BAB%20II.pdf

LAMPIRAN

Removal and Installation Bellcrank

Practical Training Guide, Performance and

Evaluation
Issue No. : Task No. : Trainee Name :
Module : Maintenance Manual . . .
MBB BO-105 Task Name : Trainee Unit : MBB BO105
Job Title : Bellcrank Removal Date : ID No. :

Terminal Objective:
Trainee to find out the Bellcrank Removal

No. Enabling Objectives
1 |Remove vertical fin fairing
2 | Disconnect control rods (6 and 18, fig. 42-20) from bellcrank (12), and secure control rod (6) by trying
it to the vertical fin
3 | Remove attaching hardware (1 to 5) and bellcrank (12) together with waskers (11 and 13)
4 | If replacing the intermediate gearbox, remove plates (21) per fig. 42-20

Lampiran A. Task Card Removal and Installation Bellcrank
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Practical Training Guide, Performance and

Evaluation
Issue No. : Task No. : Trainee Name :
Module : Maintenance Manual . . .
MBB BO-105 Task Name : Trainee Unit : MBB BO105
Job Title : Bellcrank Installation Date : ID No. :
Terminal Objective:
Trainee to find out the Bellcrank Removal
No. Enabling Objectives

Insert bellcrank (3, figure 42-10) along with washers (17 and 18) in side duct and secure with
1 lattaching hardware (4 to 6, 15 and 16)

2 | Install control rod (1) and control link (2). Tighen attaching hardware (refer to figure 42-10) and secure
with spilt pins

3 | Check for freedom of movement and presence of foreign objects

4 | Close access cover on RH side of helicopter

5 Install nose access door
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