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ABSTRAK 
 

Rotary Crane Demag memiliki peran penting dalam proses perakitan kendaraan 

listrik di PT VKTR Sakti Industries. Alat ini digunakan untuk mengangkat dan 

memutar chasis kendaraan dalam proses produksi berbasis Completely Knocked 

Down (CKD). Namun, potensi kegagalan fungsi peralatan ini dapat menyebabkan 

gangguan operasional dan peningkatan biaya pemeliharaan. Oleh karena itu, 

penelitian ini bertujuan untuk menganalisis risiko kegagalan fungsi Rotary Crane 

Demag menggunakan metode Failure Mode and Effect Analysis (FMEA). 

Metodologi penelitian melibatkan identifikasi failure mode pada komponen utama 

crane, analisis dampak kegagalan, serta perhitungan nilai Risk Priority Number 

(RPN). Hasil penelitian menunjukkan bahwa beberapa komponen kritis, seperti 

motor rotator, seling hoist, dan limit switch, memiliki nilai RPN tinggi yang dapat 

berdampak signifikan terhadap operasional perusahaan. Berdasarkan hasil analisis, 

penelitian ini merekomendasikan penerapan strategi pemeliharaan berbasis 

Preventive Maintenance dengan jadwal inspeksi rutin dan perbaikan terencana 

untuk mengurangi risiko kegagalan dan meningkatkan keandalan peralatan. 

Dengan implementasi strategi pemeliharaan yang tepat, PT VKTR Sakti Industries 

dapat mengoptimalkan kinerja Rotary Crane Demag, meminimalkan downtime 

produksi, serta meningkatkan keselamatan dan efisiensi operasional secara 

keseluruhan. 

 

Kata kunci: Rotary Crane, Failure Mode and Effect Analysis (FMEA), Risk Priority 

Number (RPN), Preventive Maintenance, Manajemen Pemeliharaan. 
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ABSTRACT 

 
Rotary Crane Demag has an important role in the electric vehicle assembly process 

at PT VKTR Sakti Industries. This tool is used to lift and rotate vehicle chassis in a 

Completely Knocked Down (CKD) based production process. However, potential 

malfunctions of this equipment can cause operational disruptions and increased 

maintenance costs. Therefore, this research aims to analyze the risk of failure of the 

Demag Rotary Crane function using the Failure Mode and Effect Analysis (FMEA) 

method. 

The research methodology involves identifying failure modes in the main 

components of the crane, analyzing the impact of failure, and calculating the Risk 

Priority Number (RPN) value. The research results show that several critical 

components, such as the rotator motor, alternating hoist, and limit switch, have high 

RPN values which can have a significant impact on company operations. Based on 

the analysis results, this research recommends implementing a Preventive 

Maintenance-based maintenance strategy with a routine inspection schedule and 

planned repairs to reduce the risk of failure and increase equipment reliability. 

By implementing the right maintenance strategy, PT VKTR Sakti Industries can 

optimize the performance of the Demag Rotary Crane, minimize production 

downtime, and increase overall safety and operational efficiency. 

 

Keywords: Rotary Crane, Failure Mode and Effect Analysis (FMEA), Risk Priority 

Number (RPN), Preventive Maintenance, Maintenance Management. 

 

 

 

 

 

 

 

 

 

 



viii 

 

DAFTAR ISI 

 

DAFTAR ISI .................................................................................. viii 

DAFTAR GAMBAR ........................................................................ x 

DAFTAR TABEL ............................................................................ xi 

DAFTAR LAMPIRAN .................................................................. xii 

BAB I ................................................................................................ 1 

PENDAHULUAN ............................................................................. 1 

1.1 Latar Belakang ............................................................................................... 1 

1.2 Rumusan Masalah.......................................................................................... 5 

1.3 Tujuan Penelitian ........................................................................................... 5 

1.4 Batasan Penelitian.......................................................................................... 5 

1.5 Manfaat Penelitian ......................................................................................... 6 

1.5.1 Manfaat Teoritis ...................................................................................... 6 

1.5.2 Manfaat Praktis ....................................................................................... 6 

BAB II ............................................................................................... 8 

LANDASAN TEORI ........................................................................ 8 

2.1 Manajemen Pemeliharaan ............................................................................. 8 

2.1.1 Preventive Maintenance .......................................................................... 8 

2.1.2 Keberhasilan Preventive Maintenance.................................................... 9 

    2.1.3 Failure Mode and Effect Analysis ( FMEA ) ....................................... 10 

2.1.4 Langkah Langkah Proses FMEA .......................................................... 10 

    2.1.5 Laporan Failure Mode and Effect Analysis (FMEA) ........................... 11 

BAB III ........................................................................................... 17 

METODOLOGI PENELITIAN..................................................... 17 

3.1 Objek dan Waktu Penelitian ........................................................................ 17 

3.2 Data Penelitian............................................................................................. 17 

3.3 Metodologi Penelitian ................................................................................. 18 

3.4 Diagram Alir Penelitian ............................................................................... 20 

3.4.1 Rumusan Masalah ................................................................................. 21 

3.4.2 Studi Literatur ....................................................................................... 21 



ix 

 

3.4.3 Observasi Lapangan .............................................................................. 22 

3.4.4 Pengumpulan Data ................................................................................ 23 

3.5 Prosedur Failure Mode and Effect Analysis (FMEA) .................................. 25 

3.5.1  Menentukan Potential Failure Mode.................................................... 26 

3.5.2  Menentukan Potential Failure Consequences ...................................... 26 

3.5.3 Menentukan Potential Cause of Failure ................................................ 26 

3.5.4 Severity (Tingkat Keparahan) ............................................................... 26 

3.5.5 Occurrence (Frekuensi Kejadian) ......................................................... 26 

3.5.6  Detection (Kemungkinan Deteksi) ...................................................... 26 

BAB IV ............................................................................................ 29 

HASIL DAN PEMBAHASAN ....................................................... 29 

4.1 Pendahuluan ................................................................................................ 29 

4.2 Identifikasi Failure Mode dari  Komponen Equipment Rotary Crane ........ 30 

4.3 Identifikasi Efek dari Failure Mode pada Komponen Rotary Crane .......... 34 

4.4 Identifikasi Penyebab dari Failure Mode pada Komponen Rotary Crane .. 35 

4.5 Menghitung Nilai Risk Priority Number (RPN ........................................... 38 

4.6 Hasil Penyusunan Logic Tree Analysis ( LTA ) .......................................... 41 

4.6.1 Diagram Logic Tree Analysis (LTA) ................................................... 41 

    4.6.2 Kebijakan Preventive Maintenance pada Komponen Rotary Crane .... 44 

4.6.3 Tindakan Preventive Maintenance pada Komponen Sub Equipment 

Rotator Unit ................................................................................................... 44 

4.6.4 Tindakan Preventive Maintenance Pada Komponen Sub Equipment 

Hoist................................................................................................................46 

    4.6.5 Analisis Mode Kegagalan Fungsi Equipment dengan FMEA ............. 47 

    4.6.6 Analisis Risiko Kegagalan Fungsi Equipment dengan LTA ................ 52 

BAB V ............................................................................................. 54 

KESIMPULAN DAN SARAN ....................................................... 54 

5.1 Kesimpulan .................................................................................................. 54 

5.2 Saran ............................................................................................................ 55 

DAFTAR PUSTAKA ..................................................................... 56 

LAMPIRAN .................................................................................... 58 



x 

 

 

 
DAFTAR GAMBAR 

 

Gambar 4.1 Denah Rotary Crane........................................................................ 29 

Gambar 4.2 Proses Sub Assembly Truck............................................................ 30 

Gambar 4.3 Hierarki Komponen………………………………………………. 31 

Gambar 4.4 Komponen Rotary Crane..................................................................32 

Gambar 4.4 Diagram Logic Tree Anaylisis........................................................ 41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xi 

 

 

 

 

DAFTAR TABEL 
 

Tabel 1. Rating Severity ........................................................................................ 12 
Tabel 2. Occurrence Rating ................................................................................. 14 
Tabel 3. Rating Detecion ....................................................................................... 14 
Tabel 4. Risk Priority Number .............................................................................. 16 
Tabel 3.1 Pengumpulan Data ............................................................................... 25 
Tabel 4.1 Failure Mode pada Komponen Rotary Crane ...................................... 32 
Tabel 4.2 Nilai Risk Priority .......................................................................................... 38 
Tabel 4.3 Tindakan Preventive Maintenance pada komponen Rotator Unit ....... 45 
Tabel 4.4 Tindakan Preventive Maintenance pada Komponen Sub X axis .......... 46 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii 

 

 

 

 

DAFTAR LAMPIRAN 

 
Lampiran  1 Hasil Inspeksi ............................................................................................. 58 
Lampiran  2. Pengujian NDT (Non-Destructive Test) .................................................... 59 
Lampiran  3. Pengujian NDT ......................................................................................... 60 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


