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ABSTRAK

PT Loka Refractories Wira Jatim adalah perusahaan manufaktur yang memproduksi
material tahan panas (refractory) untuk industri semen, baja, pembangkit listrik dan
pengolahan limbah, dengan mesin press sebagai salah satu mesin inti dalam proses
produksinya. Selama lima bulan terakhir, perusahaan menghadapi peningkatan
frekuensi kerusakan mesin press terutama pada komponen stempel, piringan dan
mouldbox yang mengakibatkan gangguan proses produksi, peningkatan biaya
perawatan dan tidak tercapainya target produksi harian sebesar 900 pcs. Untuk
mengatasi permasalahan tersebut, dilakukan optimalisasi sistem perawatan mesin dan
manajemen persediaan sparepart menggunakan pendekatan Total Productive
Maintenance (TPM), Reliability-Centered Maintenance (RCM) dan Time-Based
Maintenance (TBM). Data Mean Time To Failure (MTTF) dan Mean Time To Repair
(MTTR) dianalisis untuk menyusun jadwal perawatan preventif secara tepat guna di
mana TBM diterapkan pada komponen dengan pola kerusakan terprediksi seperti
stempel dan piringan dengan MTTF selama 14 sampail5 hari serta oil dengan MTTF
selama 27 sampai 29 hari sementara RCM digunakan untuk komponen berumur
panjang dan kritikal seperti gear dan as hingga 8 bulan. TPM berperan dalam
meningkatkan keterlibatan operator dalam perawatan harian untuk mendeteksi potensi
kerusakan lebih awal. Di sisi lain, manajemen sparepart dilakukan dengan metode
Reorder Point (ROP) berdasarkan analisis konsumsi aktual selama enam bulan dan
lead time pengadaan di mana komponen dengan frekuensi tinggi diprioritaskan dan
pemesanan dilakukan 14 hari sebelum waktu penggunaan untuk mengantisipasi
keterlambatan. Pendekatan ini tidak hanya meningkatkan efisiensi operasional dan
keandalan mesin press tetapi juga memastikan ketersediaan sparepart tepat waktu
tanpa menyebabkan overstocking, mendukung keberlanjutan produksi dan
pengendalian biaya.

Kata Kunci : TPM, RCM, TBM, Reorder Point



ABSTRACT

PT Loka Refractories Wira Jatim is a manufacturing company that produces

refractory materials for the cement, steel, power plant and waste processing
industries, with a press machine as one of the core machines in its production process.

Over the past five months, the company has faced an increase in the frequency of press
machine damage, especially on stamp, disc and moldbox components which have
disrupted the production process, increased maintenance costs and failed to achieve
the daily production target of 900 pcs. To overcome these problems, optimization of
the machine maintenance system and spare part inventory management was carried
out using the Total Productive Maintenance (TPM), Reliability-Centered
Maintenance (RCM) and Time-Based Maintenance (TBM) approaches. Mean Time To
Failure (MTTF) and Mean Time To Repair (MTTR) data were analyzed to compile an

appropriate preventive maintenance schedule where TBM was applied to components
with predictable damage patterns such as stamps and discs with MTTF for 14 to 15
days and oil with MTTF for 27 to 29 days while RCM was used for long-lived and
critical components such as gears and axles for up to 8§ months. TPM plays a role in
increasing operator involvement in daily maintenance to detect potential damage
early. On the other hand, spare part management is carried out using the Reorder
Point (ROP) method based on an analysis of actual consumption for six months and
procurement lead time where high-frequency components are prioritized and orders
are placed 14 days before the time of use to anticipate delays. This approach not only
improves operational efficiency and reliability of the press machine but also ensures
timely availability of spare parts without causing overstocking, supporting production
sustainability and cost control.

Keywords: TPM, RCM, TBM, Reorder Point

Xi



DAFTAR ISI

LEMBAR PENGESAHAN TUGAS AKHIR........... Error! Bookmark not defined.
LEMBAR PENETAPAN PANITIA PENGUJL.....ccocooiiiiiiiieeiseee e v
HALAMAN PERNYATAAN ORIGINALITAS PENELITIAN ...ccccocvverieieieiene, VI
LEMBAR PERNYATAAN PERSETUJUAN.......... Error! Bookmark not defined.
KATA PENGANTAR ..ottt VIII
ABSTRAK ..ttt e Rt et e neens X
ABSTRACT .ottt ettt st ettt nn e ere s X1
DAFTAR IS] ..ottt ettt na e Xl
DAFTAR GAMBAR ..ottt ettt XV
DAFTAR TABEL ....oviiieetee ettt sttt 16
BAB | PENDAHULUAN ......ccooiiiieinic e Error! Bookmark not defined.
1.1  LatarBelakang .......cccccooviiiiiiiiicicnnenn, Error! Bookmark not defined.
1.2 Rumusan Masalah ............cccccveeveniiviinnnnns Error! Bookmark not defined.
1.3 Tujuan Penelitian..........ccoovnirvinicinnnnn, Error! Bookmark not defined.
1.4 Manfaat Penelitian...........ccccooevvverennnnnne. Error! Bookmark not defined.
1.5  Ruang Lingkup Penelitian.........c.....c......... Error! Bookmark not defined.
151 Batasan Masalah.............ccccceeeeveiiennnns Error! Bookmark not defined.
152 Asumsi Penelitian..........ccoccevvvveriennnne. Error! Bookmark not defined.
BAB Il TINJAUAN PUSTAKA......cccooeiteereeien Error! Bookmark not defined.
2.1 Manajemen Perawatan ...........cccocvrvrrernnn Error! Bookmark not defined.
2.1.1 Proses Pemeliharaan Perawatan........... Error! Bookmark not defined.
2.1.2 Strategi Pemeliharaan..........c..ccc.oc....... Error! Bookmark not defined.

2.1.3 Total Productive Maintenance (TPM).. Error! Bookmark not defined.

2.14 Distribusi Kerusakan............c.ccecevueneee. Error! Bookmark not defined.
2.2 Manajemen Persediaan............cc.ccceeruennen. Error! Bookmark not defined.
2.2.1 Jenis Jenis Persediaan..........c.ccocevueneene. Error! Bookmark not defined.
2.2.2 Biaya Biaya dalam Persediaan.............. Error! Bookmark not defined.
2.2.3 Reorder POINt.........occoveveeieneeieenees Error! Bookmark not defined.

Xl



2.3 Penelitian Terdahulu ..........ccccccooiininnnn Error! Bookmark not defined.
BAB Il METODOLOGI PENELITIAN.................. Error! Bookmark not defined.
3.1  Tempat dan Waktu Penelitian ................... Error! Bookmark not defined.
3.2 Tahapan Penelitian...........cccocovveievnnnenns Error! Bookmark not defined.
3.2.1 Studi Lapangan........ccceeeeeveeeeeevvenneenn. Error! Bookmark not defined.
3.2.2 Studi Literatur .......cceccevveveceneeceeneenen. Error! Bookmark not defined.
3.2.3 Pengumpulan data..........cccevevereniennnne. Error! Bookmark not defined.
3.24 Pengolahan data...........cccceevvevreeceerrennnns Error! Bookmark not defined.
3.25 Penentuan jadwal maintenance ............ Error! Bookmark not defined.
3.2.6 Mengelolah persediaan sparepart......... Error! Bookmark not defined.
3.2.7 Analisis data........ccocevereeveneneeeeee Error! Bookmark not defined.
3.2.8 Hasil dan Pembahasan............c.ccc.c....... Error! Bookmark not defined.

3.3 Flowchart ..o, Error! Bookmark not defined.
3.4 Jadwal Penelitian.........cccoeovveiiieineninnnns Error! Bookmark not defined.
BAB IV HASIL DAN PEMBAHASAN .................. Error! Bookmark not defined.
4.1  Pengumpulan dan Pengolahan Data.......... Error! Bookmark not defined.
411 Pengumpulan dan Pengolahan Data Kerusakan Komponen........ Error!

Bookmark not defined.

4.1.2 Pengumpulan dan Pengolahan Data Antar PerbaikanError! Bookmark
not defined.

4.2  Analisis Data.......cc.ccoovvivrieeneiieie e Error! Bookmark not defined.
421 Penentuan Keandalan Mesin................. Error! Bookmark not defined.
422 Penentuan Jadwal Perawatan................ Error! Bookmark not defined.
4.2.3 Penentuan Jumlah Persediaan Dan Pemesanan Ulang Sparepart Mesin
Press 1 dan 2.....cccueeceeceeneecee e Error! Bookmark not defined.

BAB V PENUTUP ..ot Error! Bookmark not defined.
51  KeSimpulan .....cccooviiininiiiiecicseins Error! Bookmark not defined.
5.2 SArAN....oci e Error! Bookmark not defined.

DAFTAR PUSTAKA ... Error! Bookmark not defined.

LAMPIRAN ...t Error! Bookmark not defined.

X1



Lampiran 1 Dokumentasi Pengamatan ................. Error! Bookmark not defined.

Lampiran 2 Kartu Bimbingan .............ccccooviien. Error! Bookmark not defined.
Lampiran 3 Surat Balasan Izin Penelitian.............. Error! Bookmark not defined.
Lampiran 4 Lembar Revisi Tugas Akhir............... Error! Bookmark not defined.
BIOGRAFI ..ottt Error! Bookmark not defined.

XV



DAFTAR GAMBAR

Gambar 1. 1 MESIN PIresS.....ccuvvierirveriiveeriunesirnresineenes Error! Bookmark not defined.
Gambar 1. 2 komponen mesin yang rusak................ Error! Bookmark not defined.
Gambar 3. 1 Flowchart Penelitian............cccocccevenen. Error! Bookmark not defined.

XV



DAFTAR TABEL

Tabel 1. 1 Data Breakdown Mesin Press 1 dan Mesin Press 2. Error! Bookmark not
defined.

Tabel 1. 2 Data Hasil produksi waktu Breakdown Mesin Press..... Error! Bookmark
not defined.

Tabel 1. 3 Data pakai sparepart ...........cccoevrevervrnnnens Error! Bookmark not defined.
Tabel 1. 4 Stock dan Kebutuhan Sparepart Mesin .... Error! Bookmark not defined.
Tabel 2. 1 Penelitian Terdahulu............c.cccoeeiveeenn, Error! Bookmark not defined.
Tabel 3. 1 Jadwal Penelitian.............cccoceviviiieneennn, Error! Bookmark not defined.
Tabel 4. 1 Durasi Dan Antar Kerusakan Komponen Stempel Mesin Press....... Error!

Bookmark not defined.
Tabel 4. 2 Durasi Dan Antar Kerusakan Komponen Piringan Mesin Press ...... Error!
Bookmark not defined.

Tabel 4. 3 Durasi Dan Antar Kerusakan Komponen As Mesin Press ............... Error!
Bookmark not defined.
Tabel 4. 4 Durasi Dan Antar Kerusakan Komponen Oil Mesin Press............... Error!
Bookmark not defined.
Tabel 4. 5 Durasi Dan Antar Kerusakan Komponen Gear Mesin Press............ Error!
Bookmark not defined.
Tabel 4. 6 Durasi Dan Antar Kerusakan Komponen Stempel Mesin Press....... Error!
Bookmark not defined.

Tabel 4. 7 Durasi Dan Antar Kerusakan Komponen Piringan Mesin Press ...... Error!
Bookmark not defined.

Tabel 4. 8 Durasi Dan Antar Kerusakan Komponen As Mesin Press ............... Error!
Bookmark not defined.
Tabel 4. 9 Durasi Dan Antar Kerusakan Komponen Oil Mesin Press............... Error!
Bookmark not defined.
Tabel 4. 10 Durasi Dan Antar Kerusakan Komponen Gear Mesin Press.......... Error!
Bookmark not defined.

Tabel 4. 11 Tingkat Keandalan Komponen Stempel Mesin 1Error! Bookmark not
defined.

Tabel 4. 12 Tingkat Keandalan Komponen Stempel Mesin 2Error! Bookmark not
defined.

Tabel 4. 13 Tingkat Keandalan Komponen Piringan Mesin 1Error! Bookmark not
defined.

Tabel 4. 14 Tingkat Keandalan Komponen Piringan Mesin 2Error! Bookmark not
defined.

Tabel 4. 15 Tingkat Keandalan Komponen As Mesin 1 dan Mesin 2 ............... Error!
Bookmark not defined.

16



Tabel 4. 16 Tingkat Keandalan Komponen Oil Mesin 1Error! = Bookmark  not
defined.

Tabel 4. 17 Tingkat Keandalan Komponen Oil Mesin 2Error!  Bookmark  not
defined.

Tabel 4. 18 Tingkat Keandalan Komponen Gear Mesin 1 dan Mesin 2............ Error!
Bookmark not defined.

Tabel 4. 19 Tabel Jadwal Perawatan Komponen Stampel, Piringan, Oil Pada Mesin
Press 1o Error! Bookmark not defined.
Tabel 4. 20 Tabel Jadwal Perawatan Komponen Stampel, Piringan, Oil Pada Mesin
PIeSS 2 oo Error! Bookmark not defined.
Tabel 4. 21 Tabel Jadwal Perawatan Komponen As Dan Gear Pada Mesin Press 1 dan
2 Error! Bookmark not defined.
Tabel 4. 22 Rekapitulasi Jadwal Perawatan Komponen Stampel, Piringan, Oil Pada
MeSIN Press 1 ..oovvviiieeiiiiiiiic e Error! Bookmark not defined.
Tabel 4. 23 Rekapitulasi Jadwal Perawatan Komponen Stampel, Piringan, Oil Pada
MeSin Press 2 ....oovveiiiiiiiiiiieeiecsee e Error! Bookmark not defined.
Tabel 4. 24 Rekapitulasi Jadwal Tabel Jadwal Perawatan Komponen As Dan Gear
Pada Mesin Press 1 dan 2.........cccooovivieiiinicnieien, Error! Bookmark not defined.
Tabel 4. 25 Jumlah Persediaan Sparepart Mesin Press 1 Dan 2 Pada Bulan Mei —
OKLODET 2025....ciiiiiiiiiiiiie et Error! Bookmark not defined.

17



18



