
PROGRAM STUDI TEKNIK MESIN 

FAKULTAS TEKNIK 

 UNIVERSITAS KRISTEN INDONESIA  

JAKARTA 

2024 

 

ANALISIS WAKTU DOWNTIME PADA MESIN FILLING TETRA 

PAK MENGGUNAKAN PENDEKATAN RELIABILITY 

CENTERED MAINTENANCE 

 

 

SKRIPSI 

 

Oleh: 

 

Achileus Sandy Kristiawan 

2151057025 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

ANALISIS WAKTU DOWNTIME PADA MESIN FILLING TETRA PAK 

MENGGUNAKAN PENDEKATAN RELIABILITY CENTERED 

MAINTENANCE 

SKRIPSI 

Diajukan untuk memenuhi persyaratan akademik guna memperoleh gelar Sarjana 

Teknik (S.T) Pada Program Studi Teknik Mesin Fakultas Teknik 

Universitas Kristen Indonesia 
 

OLEH : 

Achileus Sandy Kristiawan 

 NIM : 2151057025  

 

HALAMAN JUDUL 

 

 

PROGRAM STUDI TEKNIK MESIN 

FAKULTAS TEKNIK  

UNIVERSITAS KRISTEN INDONESIA 

JAKARTA 

2024 
 





NIDN:0302115801 NIP:160140 



TechnU01
Rectangle









 

viii  

DAFTAR ISI 

 

 

HALAMAN JUDUL ...................................................................................................... i 

PERNYATAAN KEASLIAN KARYA TUGAS AKHIR ........................................... ii 

LEMBAR PERSETUJUAN......................................................................................... iii 

PERSETUJUAN TIM PENGUJI TUGAS AKHIR ..................................................... iv 

PERNYATAAN DAN PERSETUJUAN PUBLIKASI TUGAS AKHIR ................... v 

KATA PENGANTAR ................................................................................................. vi 

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

DAFTAR TABEL ......................................................................................................... x 

DAFTAR GAMBAR ................................................................................................... xi 

ABSTRAK .................................................................................................................. xii 

ABSTRACT ................................................................................................................. xiii 
 

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

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

1.2. Rumusan Masalah ........................................................................................ 4 

1.3. Tujuan Penelitian .......................................................................................... 4 

1.4. Batasan Masalah ........................................................................................... 5 

1.5. Manfaat Penelitian ........................................................................................ 5 

 

BAB II LANDASAN TEORI ....................................................................................... 6 

2.1 Pengertian Mesin Filling .............................................................................. 6 

2.2 Reliability Centered Maintenance .............................................................. 24 

2.3 Fishbone Diagram ...................................................................................... 27 

2.4 Perawatan atau Maintenance ...................................................................... 28 

 

file:///F:/skripsi/EDIT%20Draf%20Revisi%20terbaru%20-%20Achileus%20Sandy%20K.docx%23_Toc163467599


 

ix  

BAB III METODOLOGI PENELITIAN.................................................................... 31 

3.1 Alur Penelitian ............................................................................................ 31 

3.2 Teknik Pengumpulan Data ......................................................................... 32 

3.3 Teknik Pengolahan Data ............................................................................. 33 

3.4 Perhitungan Nilai MTBF, MTTR, Availability .......................................... 35 

 

BAB IV HASIL DAN PEMBAHASAN .................................................................... 37 

4.1 Kegagalan Pada Sistem (Downtime) .......................................................... 37 

4.2 Downtime yang terjadi akibat kegagalan pada komponen ......................... 41 

4.3 Kegagalan pada Sistem ............................................................................... 51 

4.4 Perhitungan MTBF dan MTTR .................................................................. 53 

4.5 Analisa dan perbaikan ................................................................................ 55 

 

BAB V KESIMPULAN DAN SARAN ...................................................................... 74 

5.1 Kesimpulan ................................................................................................. 74 

5.2 Saran ........................................................................................................... 77 

 

DAFTAR PUSTAKA ................................................................................................. 78 

 

 

 

 

 

 

 



 

x  

DAFTAR TABEL 

 

 

Tabel 4.1 Potensi Kegagalan Area Kritis .............................................................. 40 

Tabel 4.2 Downtime Sebelum Perbaikan .............................................................. 41 

Tabel 4.3 Downtime Longitudinal Sealing ............................................................ 43 

Tabel 4.4 Downtime Automatic Splicing U ........................................................... 44 

Tabel 4.5 Perbaikan Downtime LS ........................................................................ 46 

Tabel 4.6 Perbaikan Downtime ASU ..................................................................... 50 

Tabel 4.7 Interval Waktu Antar Kegagalan ........................................................... 52 

Tabel 4.8 Hasil Ukur Sealing Aligment ................................................................. 63 

Tabel 4.9 Hasil Ukur Splicing Overlap ................................................................. 64 

Tabel 4.10 Downtime Setelah Perbaikan .............................................................. 68 

Tabel 4.11 Downtime Longitudinal Sealing .......................................................... 69 

Tabel 4.12 Downtime Automatic Splicing U ......................................................... 69 

Tabel 4.13 Perbaikan Downtime LS ...................................................................... 70 

Tabel 4.14 Perbaikan Downtime ASU ................................................................... 70 

Tabel 4.15 Interval Waktu Downtime .................................................................... 71 

 

 

 

 

 

 

  



 

xi  

DAFTAR GAMBAR 

 

 

Gambar 2.1 Automatic Splicing Unit Section ....................................................... 8 

Gambar 2.2 Splicing Device .................................................................................. 9 

Gambar 2.3 Referensi Paper Alignment ............................................................... 10 

Gambar 2.4 Referensi Paper Overlap ................................................................... 11 

Gambar 2.5 Referensi Splicing Paralelism ........................................................... 11 

Gambar 2.6 Automatic Strip Splicing Unit ........................................................... 12 

Gambar 2.7 Strip Splicing Device ......................................................................... 13 

Gambar 2.8 Strip Applicator ................................................................................. 14 

Gambar 2.9 Longitudinal Sealing Area ................................................................. 15 

Gambar 2.10 Detail Longitudinal Sealing ............................................................ 16 

Gambar 2.11 Jaw System Area .............................................................................. 17 

Gambar 2.12 Detail Jaw System Area ................................................................... 19 

Gambar 2.13 Transversal Sealing ......................................................................... 20 

Gambar 4.1 Scratch pada Pack ............................................................................. 46 

Gambar 4.2 Contoh Pressure Roller Rusak .......................................................... 47 

Gambar 4.3 Shaft Pin Rusak ................................................................................. 47 

Gambar 4.4 Bracket Melengkung ......................................................................... 48 

Gambar 4.5 Standar ganti Pressure Roller ............................................................ 48 

Gambar 4.6 OPL Cara Pemasangan ...................................................................... 60 

Gambar 4.7 OPL Anomali Pressure Roller ........................................................... 61 

Gambar 4.8 OPL Persiapan Splicing Paper .......................................................... 65 

Gambar 4.9 OPL Cleaning Splicing Device ......................................................... 66 

  



 

xii 
Universitas Kristen Indonesia  

ABSTRAK 

Pada industri manufaktur berbasis susu (dairy based), mesin filling merupakan mesin 

yang sangat kritikal karena akan mempengaruhi kualitas dari produk yang dihasilkan. 

Tingkat produktifitas sangat tinggi karena mengikuti tingkat permintaan konsumen 

yang tinggi sehingga mesin perlu beroperasi selama 24 jam setiap harinya. Tingginya 

produktifitas juga akan menimbulkan downtime yang tinggi. Dari data ini dikatakan 

bagian mesin yang mengalami downtime yang tinggi adalah area longitudinal sealing 

dengan total waktu 2057 menit dan automatic splicing unit dengan total waktu 1907 

menit. 

Pada penelitian ini dapat diketahui bahwa terjadinya downtime diakibatkan karena 

kondisi perawatan mesin yang kurang sesuai dan kurang diperhatikan sehingga sering 

mengalami kegagalan pada sistem selain itu kondisi mesin baru dan kurangnya familiar 

pada personil menyebabkan kurang sesuainya kondisi saat melakukan persiapan 

sebelum maupun saat produksi sedang berlangsung 

Penelitian yang sudah dilakukan menghasilkan tingkat produktifitas yang meningkat 

dan turunnya downtime pada mesin filling ini. Hasil penelitian menaikan nilai mean 

time between failure yang awalnya 14998,23 menit menjadi 21498,33 dan menurunkan 

nilai mean time to repair yang awalnya 279,23 menit menjadi 106,33 menit. Data 

MTBF dan MTTR ini juga akan berpengaruh pada nilai perhitungan availability pada 

proses produksi yaitu yang awalnya 0,981 atau 98,1% menjadi 0,994 atau 99,4% dapat 

disimpulkan mengalami kenaikan sebesar 1,3%. 
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ABSTRACT 

In dairy based manufactured industry, filling machine is a critical machine that affects 

the quality of the production result. The level of productivity is very high following the 

high level of consumer demand so the machine must operate for 24 hours every day. 

High level of productivity will also cause high downtime. From this data, it is said that 

the machine part that experienced high downtime are the longitudinal sealing area 

with a total time of 2057 minutes and the automatic splicing unit with a total time 1907 

minutes. 

In this research, it can be seen that the occurrence of downtime is caused by 

inappropriate and the lack of attention for the machine maintenance condition that 

resulting frequent failures in the system. Besides that, the condition of the new machine 

and the lack of personnel’s familiarity of this machine causes lack of suitability during 

the preparation and when the production is on process. 

The result of this research are the increased level of productivity and reduced the 

downtime on this filling machine. The results of this research increased the mean time 

between failure value which was 14998,23 minutes to 21498,33 minutes and reduced 

the mean time to repair value which was 279,23 minutes to 106,33 minutes. This MTBF 

and MTTR data willl also affect the availability calculation value in the production 

process from 0,981 or 98,1% to 0,994 or 99,4%. From there, it can be concluded that 

it has been increased for 1,3%. 


