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ABSTRAK 
 

ANALISIS PEMELIHARAAN KOMPONEN SPRING LOAD CELL DAN 

CYLINDER BAG STOOL PADA AREA PACKER TUBAN IV (STUDI KASUS: 

PADA PT. SEMEN INDONESIA (PERSERO) TBK DI TUBAN) 

 

 

PT. Semen Indonesia (Persero) Tbk merupakan perusahaan yang memproduksi semen 

dan menjalankan proses produksi selama 24 jam setiap harinya. Perusahaan 

menggunakan Roto Packer dalam proses pengemasannya. Dalam melakukan upaya 

pemeliharaan mesin, perusahaan telah menerapkan sistem pemeliharaan yaitu 

preventive maintenance. Akan tetapi, meskipun sudah dilakukan preventive 

maintenance, perusahaan masih mengalami downtime pada komponen spring load 

cell dan cylinder bag stool. Oleh karena itu, perlu dilakukan analisa agar dapat 

mengetahui waktu antar kerusakan, waktu kerusakan, dan menyusun penjadwalan 

pemeliharaan yang optimal pada komponen spring load cell dan cylinder bag stool. 

Penelitian ini menggunakan metode Reliability Centered Maintenance (RCM) dengan 

uji Kolmogorov-Smirnov untuk mengembangkan aktivitas preventive maintenance 

yang telah dijadwalkan oleh perusahaan. Hasil yang didapatkan, pada komponen 

spring load cell penggantian komponen harus dilakukan setiap 4 hari dengan waktu 

penggantian selama 49 menit dan keandalannya sebesar 39,87%, lalu untuk perbaikan 

komponen harus dilakukan setiap 11 hari dengan waktu perbaikan selama 46 menit 

dan keandalannya sebesar 36,71%. Sedangkan pada komponen cylinder bag stool 

penggantian komponen harus dilakukan setiap 10 hari dengan waktu penggantian 

selama 50 menit dan keandalannya sebesar 39,03%, lalu untuk perbaikan komponen 

harus dilakukan setiap 6 hari dengan waktu perbaikan selama 47 menit dan 

keandalannya sebesar 37,89%. Berdasarkan hasil penjadwalan pemeliharaan 

didapatkan hasil biaya penggantian komponen yang lebih sedikit. Pada komponen 

spring load cell, perusahaan dapat menghemat biaya sebesar Rp 1.452.465,- dan pada 

komponen cylinder bag stool, perusahaan dapat menghemat biaya sebesar Rp 

1.164.000,-. Jadi, total biaya yang dapat dihemat oleh perusahaan yaitu sebesar Rp 

2.616.465,-. Sehingga perusahaan disarankan untuk melakukan penjadwalan 

pemeliharaan yang optimal sesuai dengan yang telah disusun. 

 

Kata kunci: pemeliharaan mesin, waktu antar kerusakan, waktu kerusakan, 

penjadwalan pemeliharaan 
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ABSTRACT 
 

MAINTENANCE ANALYSIS OF SPRING LOAD CELL AND CYLINDER BAG 

STOOL COMPONENTS IN THE PACKER TUBAN IV AREA (CASE STUDY: 

AT PT. SEMEN INDONESIA (PERSERO) TBK IN TUBAN) 

 

 

PT. Semen Indonesia (Persero) Tbk is a company that produces cement and runs the 

production process 24 hours a day. The company uses Roto Packer in its packaging 

process. In carrying out machine maintenance efforts, the company has implemented 

a maintenance system, namely preventive maintenance. However, even though 

preventive maintenance has been carried out, the company is still experiencing 

downtime on the spring load cell and cylinder bag stool components. Therefore, it is 

necessary to carry out an analysis in order to determine the time between failures, the 

failure time, and arrange an optimal maintenance schedule for the spring load cell 

and cylinder bag stool components. This study uses the Reliability Centered 

Maintenance (RCM) method with the Kolmogorov-Smirnov test to develop preventive 

maintenance activities that have been scheduled by the company. The results 

obtained, for the spring load cell component, component replacement must be carried 

out every 4 days with a replacement time of 49 minutes and a reliability of 39.87%, 

then component repairs must be carried out every 11 days with a repair time of 46 

minutes and a reliability of 36. 71%. Whereas for the cylinder bag stool component, 

component replacement must be carried out every 10 days with a replacement time of 

50 minutes and a reliability of 39.03%, then component repairs must be carried out 

every 6 days with a repair time of 47 minutes and a reliability of 37.89%. Based on 

the results of maintenance scheduling, the cost of component replacement is lower. In 

the spring load cell component, the company can save costs of Rp. 1,452,465.- and in 

the cylinder bag stool component, the company can save costs of Rp. 1,164,000.-. So, 

the total cost that can be saved by the company is IDR 2,616,465. So the company is 

advised to carry out optimal maintenance scheduling in accordance with what has 

been prepared. 

 

Keywords: machine maintenance, time between breakdowns, breakdown time, 

maintenance scheduling 



 

xi 

 

DAFTAR ISI 

 

LEMBAR PENGESAHAN TUGAS AKHIR .......................................................... iii 

LEMBAR PENETAPAN PANITIA PENGUJI ........................................................ iv 

LEMBAR PERNYATAAN ORIGINALITAS PENELITIAN ................................... v 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI ..................................... vi 

KATA PENGANTAR ............................................................................................. vii 

ABSTRAK ................................................................................................................ ix 

ABSTRACT ............................................................................................................... x 

DAFTAR ISI ............................................................................................................. xi 

DAFTAR GAMBAR .............................................................................................. xiii 

DAFTAR TABEL ................................................................................................... xiv 

DAFTAR LAMPIRAN ........................................................................................... xvi 

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

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

1.2 Rumusan Masalahan ................................................................................... 5 

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

1.4 Ruang Lingkup Penelitian .......................................................................... 6 

1.4.1 Batasan ................................................................................................ 6 

1.4.2 Asumsi ................................................................................................ 6 

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

BAB II TINJAUAN PUSTAKA ................................................................................ 7 

2.1 Pemeliharaan (Maintenance) ...................................................................... 7 

2.1.1 Definisi Pemeliharaan ......................................................................... 7 

2.1.2 Tujuan Pemeliharaan .......................................................................... 7 

2.1.3 Tugas dan Kegiatan Pemeliharaan ...................................................... 8 

2.1.4 Perencanaan dan Penjadwalan Pemeliharaan ...................................... 9 

2.1.5 Jenis Pemeliharaan .............................................................................. 9 

2.1.6 Pemeliharaan Pencegahan (Preventive Maintenance) ....................... 10 

2.2 Distribusi Statistik .................................................................................... 11 

2.2.1 Distribusi Normal ............................................................................. 11 

2.2.2 Distribusi Gamma ............................................................................. 12 

2.2.3 Distribusi Eksponensial .................................................................... 12 

2.2.4 Distribusi Weibull ............................................................................. 12 

2.3 Uji Kolmogorov-Smirnov .......................................................................... 13 

2.4 Keandalan (Reliability) ............................................................................. 14 

2.4.1 Definisi Keandalan ........................................................................... 14 



 

xii 

 

2.4.2 Fungsi Keandalan ............................................................................. 14 

2.4.3 Mengukur Keandalan ........................................................................ 15 

2.5 Metode Reliability Centered Maintenance (RCM) ................................... 16 

2.5.1 Definisi Reliability Centered Maintenance (RCM) ........................... 16 

2.5.2 Tujuan dan Manfaat Reliability Centered Maintenance (RCM) ....... 17 

2.5.3 Prinsip-prinsip Reliability Centered Maintenance (RCM) ................ 17 

2.5.4 Tahapan-tahapan Reliability Centered Maintenance (RCM) ............ 18 

2.5.5 Failure Modes and Effects Analysis (FMEA) ................................... 19 

2.5.6 Analisis Maintenance Task ............................................................... 20 

2.6 PenelitianTerdahulu .................................................................................. 21 

BAB III METODE PENELITIAN ........................................................................... 25 

3.1 Metode Penelitian ..................................................................................... 25 

3.1.1 Studi Lapangan ................................................................................. 25 

3.1.2 Studi Pustaka .................................................................................... 25 

3.1.3 Identifikasi dan Rumusan Masalah ................................................... 25 

3.1.4 Tujuan dan Manfaat Penelitian ......................................................... 26 

3.1.5 Pengumpulan Data ............................................................................ 26 

3.1.6 Pengolahan Data ............................................................................... 26 

3.1.7 Analisis Data ..................................................................................... 26 

3.1.8 Kesimpulan dan Saran ...................................................................... 26 

3.2 Diagram Alir Penelitian (Flowchart Penelitian) ....................................... 27 

BAB IV HASIL DAN PEMBAHASAN .................................................................. 29 

4.1 Pengumpulan dan Pengolahan Data .......................................................... 29 

4.1.1 Pengumpulan Data ............................................................................ 29 

4.1.2 Pengolahan Data ............................................................................... 42 

4.2 Penjadwalan Penggantian Komponen ....................................................... 71 

4.3 Penjadwalan Perbaikan Komponen .......................................................... 76 

4.4 Analisis Data ............................................................................................. 79 

BAB V PENUTUP ................................................................................................... 83 

5.1 Kesimpulan ............................................................................................... 83 

5.2 Saran ......................................................................................................... 83 

DAFTAR PUSTAKA ............................................................................................... 85 

LAMPIRAN ............................................................................................................. 87 

BIOGRAFI ............................................................................................................. 118 

 

  



 

xiii 

 

DAFTAR GAMBAR 

Gambar 1.1 Plat Baja Patah/ Putus ............................................................................. 2 

Gambar 1.2 Baut Longgar .......................................................................................... 2 

Gambar 1.3 Seal Bocor ............................................................................................... 3 

Gambar 1.4 Hose dan Cubin Bocor ............................................................................ 3 

Gambar 1.5 As Silinder Macet ................................................................................... 3 

Gambar 1.6 Baut Support Patah/ Putus ....................................................................... 4 

Gambar 1.7 As Ulir Baut Rusak ................................................................................. 4 

Gambar 1.8 Mounting Support Aus ............................................................................ 4 

Gambar 3.1 Flowchart Penelitian Tugas Akhir ........................................................ 27 

Gambar 4.1 Kegiatan Overhaul pada Roto Packer Area Packer Tuban IV .............. 29 

Gambar 4.2 Alur Proses Pengemasan Semen ........................................................... 31 

Gambar 4.3 Komponen Lainnya Roto Packer .......................................................... 32 

Gambar 4.4 Histogram Penggantian Komponen Spring Load Cell .......................... 52 

Gambar 4.5 Histogram Penggantian Komponen Cylinder Bag Stool ....................... 59 

Gambar 4.6 Histogram Perbaikan Komponen Spring Load Cell .............................. 63 

Gambar 4.7 Histogram Perbaikan Komponen Cylinder Bag Stool ........................... 67 

  



 

xiv 

 

DAFTAR TABEL 

Tabel 1.1 Frekuensi Kerusakan Komponen Spring Load Cell Dan Cylinder Bag Stool 

Area Packer Tuban IV bulan Januari 2022 – Desember 2022 .................................... 5 

Tabel 4.1 Biaya Preventive Maintenance Komponen Spring Load Cell Dan Cylinder 

Bag Stool .................................................................................................................. 33 

Tabel 4.2 Data Waktu Penggantian Komponen Plate Spring Load Cell Putus ........ 34 

Tabel 4.3 Data Waktu Penggantian Komponen Mounting Cylinder Bag Stool Patah

 .................................................................................................................................. 37 

Tabel 4.4 Data Waktu Perbaikan Komponen Baut Spring Load Cell Longgar ........ 38 

Tabel 4.5 Data Waktu Perbaikan Komponen Seal Cylinder Bag Stool Bocor .......... 39 

Tabel 4.6 RCM Information Worksheet .................................................................... 42 

Tabel 4.7 RCM Decision Worksheet ......................................................................... 50 

Tabel 4.8 Perhitungan Uji Kesesuaian Distribusi Weibull Penggantian Komponen 

Spring Load Cell ....................................................................................................... 53 

Tabel 4.9 Perhitungan Uji Kesesuaian Distribusi Weibull Penggantian Komponen 

Cylinder Bag Stool .................................................................................................... 60 

Tabel 4.10 Perhitungan Uji Kesesuaian Distribusi Weibull Perbaikan Komponen 

Spring Load Cell ....................................................................................................... 64 

Tabel 4.11 Perhitungan Uji Kesesuaian Distribusi Weibull Perbaikan Komponen 

Cylinder Bag Stool .................................................................................................... 68 

Tabel 4.12 Penjadwalan Penggantian Bulan Januari 2023 ....................................... 72 

Tabel 4.13 Penjadwalan Penggantian Bulan Februari 2023 ..................................... 72 

Tabel 4.14 Penjadwalan Penggantian Bulan Maret 2023 ......................................... 72 

Tabel 4.15 Penjadwalan Penggantian Bulan April 2023 .......................................... 73 

Tabel 4.16 Penjadwalan Penggantian Bulan Mei 2023 ............................................ 73 

Tabel 4.17 Penjadwalan Penggantian Bulan Juni 2023 ............................................ 73 

Tabel 4.18 Penjadwalan Penggantian Bulan Juli 2023 ............................................. 74 

Tabel 4.19 Penjadwalan Penggantian Bulan Agustus 2023 ...................................... 74 

Tabel 4.20 Penjadwalan Penggantian Bulan September 2023 .................................. 74 

Tabel 4.21 Penjadwalan Penggantian Bulan Oktober 2023 ...................................... 75 

Tabel 4.22 Penjadwalan Penggantian Bulan November 2023 .................................. 75 

Tabel 4.23 Penjadwalan Penggantian Bulan Desember 2023 ................................... 75 

Tabel 4.24 Penjadwalan Perbaikan Bulan Januari 2023 ........................................... 76 

Tabel 4.25 Penjadwalan Perbaikan Bulan Februari 2023 ......................................... 76 

Tabel 4.26 Penjadwalan Perbaikan Bulan Maret 2023 ............................................. 76 

Tabel 4.27 Penjadwalan Perbaikan Bulan April 2023 .............................................. 77 

Tabel 4.28 Penjadwalan Perbaikan Bulan Mei 2023 ................................................ 77 



 

xv 

 

Tabel 4.29 Penjadwalan Perbaikan Bulan Juni 2023 ................................................ 77 

Tabel 4.30 Penjadwalan Perbaikan Bulan Juli 2023 ................................................. 78 

Tabel 4.31 Penjadwalan Perbaikan Bulan Agustus 2023 .......................................... 78 

Tabel 4.32 Penjadwalan Perbaikan Bulan September 2023 ...................................... 78 

Tabel 4.33 Penjadwalan Perbaikan Bulan Oktober 2023 .......................................... 79 

Tabel 4.34 Penjadwalan Perbaikan Bulan November 2023 ...................................... 79 

Tabel 4.35 Penjadwalan Perbaikan Bulan Desember 2023....................................... 79 

Tabel 3.36 Hasil Tindakan Perawatan yang Diusulkan Pada Komponen Spring Load 

Cell dan Cylinder Bag Stool ..................................................................................... 80 

Tabel 4.37 Perbandingan Hasil Rata-rata Waktu Antar Penggantian dengan Perbaikan 

Komponen Spring Load Cell dan Cylinder Bag Stool .............................................. 81 

Tabel 4.38 Perbandingan Hasil Keandalan Penggantian dengan Perbaikan Komponen 

Spring Load Cell dan Cylinder Bag Stool ................................................................. 81 

Tabel 4.39 Perbandingan Hasil Waktu Penggantian dengan Perbaikan Komponen 

Spring Load Cell dan Cylinder Bag Stool ................................................................. 81 

Tabel 4.40 Perbandingan Biaya Penggantian Komponen ......................................... 82 

  



 

xvi 

 

DAFTAR LAMPIRAN 

Lampiran 1. Operation Process Chart (OPC) Pembuatan Semen ............................ 87 

Lampiran 2. Tabel Fungsi Gamma ........................................................................... 87 

Lampiran 3. Hasil Output Penggantian Komponen Spring Load Cell Menggunakan 

Statgraphics 18 ......................................................................................................... 88 

Lampiran 4. Hasil Output Penggantian Komponen Cylinder Bag Stool Menggunakan 

Statgraphics 18 ......................................................................................................... 91 

Lampiran 5. Hasil Output Perbaikan Komponen Spring Load Cell Menggunakan 

Statgraphics 18 ......................................................................................................... 95 

Lampiran 6. Hasil Output Perbaikan Komponen Cylinder Bag Stool Menggunakan 

Statgraphics 18 ......................................................................................................... 98 

Lampiran 7. Data Penggantian dan Perbaikan Komponen Spring Load Cell ......... 101 

Lampiran 8. Data Penggantian dan Perbaikan Komponen Cylinder Bag Stool ...... 109 

Lampiran 9. Surat Izin Penelitian dari Perusahaan ................................................. 115 

Lampiran 10. Kartu Bimbingan Tugas Akhir ......................................................... 116 

Lampiran 11. Lembar Revisi Sidang Tugas Akhir ................................................. 117 

 

  


