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ABSTRAK

Nama . Septian Adi Prasetya

NIM ;41620110045

Program Studi . Teknik Industri

Judul Laporan Skripsi . Analisis Waktu  Persiapan

Pergantian Mold P-Tank
Radiator dengan Menggunakan
Metode Single Minute Exchange
of Die (SMED) di Perusahaan

Komponen Otomotif

Pembimbing : Didi Junaedi, S.T., M.T.

Perusahaan Komponen Otomotif merupakan perusahaan manufaktur komponen
mobil di Indonesia dengan salah satu produknya yaitu Plastic Tank Radiator (P-
Tank Radiator) yang diproduksi pada lini Injection Molding. Terdapat 7 variasi
Produksi pada P-Tank Radiator dengan jumlah permintaan yang tinggi. Saat ini
permasalahan yang terjadi pada lini tersebut adalah /oss time yang disebabkan oleh
waktu setup change-over mold yang tinggi dan lama. Tujuan dari penelitian ini
adalah untuk menganalisa waktu setup change-over menggunakan metode Single
Minute Exchange of Dies (SMED) sehingga dapat mereduksi waktu Setup change-
over mold. Perbaikan yang dilakukan untuk mengurangi waktu setup tersebut yaitu
menggunakan metode SMED dengan mengidentifikasi proses aktivitas sefup dan
mengukur waktu sefup, memisahkan aktivitas sefup internal dan eksternal,
kemudian mengubah sefup internal menjadi eksternal, serta Improvement dengan
menganalisa penyebab lamanya waktu sefup internal menggunakan diagram
fishbone & Analisa SWI1H. Perbaikan & perampingan aktivitas internal yaitu
dengan implementasi preparation pallet, jig Adjusting proses setting robot, lock
plug & play magnetic dengan total reduksi waktu set-up 41% dari sebelum
implementasi SMED yaitu 38.177 menit menjadi setelah diterapkannya SMED
yaitu 22.25 menit.

Kata Kunci: Manufaktur, P-Tank Radiator, Injection Molding, Setup Change-over
Mold, SMED
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ABSTRACT

Name . Septian Adi Prasetya

NIM : 41620110045

Study Program o Industrial Engineering

Title Internship Report . Analysis of P-Tank Radiator

Mold Change Preparation Time
Using the Single Minute
Exchange of Die (SMED)
Method in an  Automotive

Component Company

Counsellor :  Didi Junaedi, S.T., M.T.

The Automotive Component Company is a car component manufacturing company
in Indonesia with one of its products, namely Plastic Tank Radiator (P-Tank
Radiator) which is produced on the Injection Molding line. There are 7 production
variations of the P-Tank Radiator with high demand. Currently the problem that
occurs on this line is loss time caused by high and long mold change-over setup
times. The aim of this research is to analyze the change-over setup time using the
Single Minute Exchange of Dies (SMED) method so that it can reduce the change-
over mold setup time. Improvements made to reduce the setup time are using the
SMED method by identifying the setup activity process and measuring the setup
time, separating internal and external setup activities, then changing the internal
setup to external, as well as Improvements by analyzing the causes of the long
internal setup time using a fishbone diagram & Analysis SWI1H. Improvements &
performance of internal activities, namely by implementing pallet preparation, jigs.
Adjusting the robot setting process, lock plug & play magnetic with a total
reduction in set-up time of 41% from before the implementation of SMED was
38,177 minutes to after the implementation of SMED now is 22.25 minutes

Keywords: Manufacture, Plastic Tank, Injection Molding, Mold Change-over,
SMED

vii

https://lib.mercubuana.ac.id



DAFTAR ISI

HALAMAN JUDUL. ..ottt sttt s e i
HALAMAN PERNYATAAN KARYA SENDIRI ......cccoociviriieceeee e i
HALAMAN PENGESAHAN.....cccoititiiiire ettt il
KATA PENGANTAR ...ttt s v
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI KARYA

ILMIAH ..o ettt et v
ABSTRAK ..ottt s st vi
ABSTRACT ...ttt vii
DAFTAR IST .o s e viii
DAFTAR TABEL......ooiiiiieeeeee et X
DAFTAR GAMBAR ..ottt xi
DAFTAR LAMPIRAN ..ottt ettt Xii
BABI PENDAHULUAN.....cciiitinitieincssisessnessssssssessssssssssessessessssssssessees .1
1.1 Latar BelaKang .........cccoooioiioiiiee et 1
1.2 Perumusan Masalah ............cccccoiiiiiiiiiiiiicciccece e 4
1.3 Tujuan Penelitian .........ccoceevieeiiiieiieieiiecieeeteeie et e eieeie e e e eveeebeenseeenseens 4
1.4 Manfaat Penelitian.........ccccocveviiniiiiiiiniiiic e 4
1.5 Batasan Penelitian.........cococeeoiiviiiiiiiiniiiininccceecc e 5
BABII TINJAUAN PUSTAKA......couiiernrcnrinricnnsnniseenssnsnnssssscssneanens 6
2.1 KONSEP dan TeOTL.....eeivvierieiieerieeiiieteeseietee e sieeieeere e e e seesseesee e e eeseeanns 6
21T LOAM ittt et st et e 6
2.1.2 MARUFACTUTIAG ..ottt e et ss e e e saeanes 6
2.1.3 Lean Manufacturing ..........c.cceeveeeeueesieeeeeeeeeseeeeeete et ese e 7
214 WASEE ..ottt e e et e 8
2.1.5 Single Minute EXchange of Die .............ccoeveeeeeeieeieeeeieeieeeeeieeeeaeceeeeenanens 9
2.1.6 Tahapan-tahapan aplikasi SMED ..............cccoeeveeieeeieceieieesieeeeeeeeeeenanens 10
2.1.7 Diagram FiSHDONE ...........c..ccoeeeeeeeeeeieciieeiieseieceeesree e eeve e esveesae e e 12

viii

https://lib.mercubuana.ac.id



2.2 Penelitian Terdahultl .........oooeeeeeeeieiieie oo 13

2.3 Kerangka PemiKiran...........cccceeviiviieniie ittt 17
BAB III METODOLOGI PENELITIAN .....cccvinininnenensensnnsensecsessesseeseeseesees 18
3.1Jenis Penelitian. ........ooeiiiririeiiiiiiiiiescie e e 18
3.2 Jenis Data dan Informasi. ..........ccceevevirieiniiinicnininenccecce e 18
3.3 Metode Pengumpulan Data..........cccccueeevieiiiiiiiinieiie e 18
3.4 Metode Pengolahan dan Analisis Data...........ccooceeeiieiiininncieeee e 19
3.5 Langkah-langkah Penelitian.............cccocoeiiiiiiiiiiiie e 20
BAB IV PEMBAHASAN.....cocniinintininiesninnniisssisnessssesssssssssssesssssossesssssssees 22
4.1 Pengumpulan Data ..........ccceevieiiiiiiieniie ettt 22
4.1.1 Produk Plastic Tank RAAIiQIOT ..........occeeeveeeeieeiiaeeieeieeeeeeeeeeeee e 22
4.1.2 Proses Produksi P-Tank Radiator ..................ccccceeveevennceininnincciencn. 23
4.1.3 Mesin Produksi P-Tank Radiator ................c..ccccocveeuinccnineneneoenecninnenn, 25
4.1.4 Proses Changeover MOId ...............cecceeeeeeeeeiiceiesiieeieeeceeeceeecvesseee v 26
4.1.5 Waktu Proses Changeover MOId................ccceeceeeeeeeeieceieniesreeeceeecveenanens 30
4.2 Pengolahan Data.............cooieiieiiiiiiesiie ettt s 32
4.2.1 Uji Kecukupan Data terhadap pengambilan sample waktu proses............. 32
4.2.2 Uji Keseragaman Data ...........cccoceevieiiieninnie e 33
4.2.3 Implementasi Langkah SMED ...........cccoooiiiiiiieiiiecceeeeeeeveee e 36
A3 HASIL oo e e 50
4.3.1 Proses Change-over mold setelah penerapan SMED ............ccccccoevinen.e 50
4.4 Pembahasan. .......cc..covuiriiiiniiiinie e 51
4.4.1 Dampak penerapan SMED.........c.cccovviinieiie i 51
4.4.2 Dampak penerapan SMED terhadap produktifitas lini Injection Molding .. 54
BAB V KESIMPULAN DAN SARAN ....cuvvinneirucsinicsecsessaesessessessessessessessees 56
5.1 KESTMPUIAN ..ottt e e e eneeens 56
S22 SATAN it e e 56
DAFTAR PUSTAKAL.....cuuitetitentetneninnnsnnnessessissssssssssessessssssssessssssssessssssses 58
LAMPIRAN..cctitititntiissisesisisississsesissessessississessessissssssssssssssssssssssssssssssssnes 60
ix

https://lib.mercubuana.ac.id



DAFTAR TABEL

Tabel 1.1 Data down time change-over lini Injection molding ........................... 2
Tabel 2.1 Penelitian Terdahulu ...........ccccoiiiiiininii e 13
Tabel 4.1 List Variant P-Tank Radiator di lini Injection Molding .................... 23
Tabel 4.2 Equipment Produksi P-Tank Radiator. ..............ccceeeeeeeeeeeeeeeceeennanne. 25
Tabel 4.3 Tool & Equipment CRAANZE-0VET ..........c..ccoueeoeeeeeeeeeeeeeeeeeeeeeeeeeeenens 26
Tabel 4.4 Waktu Proses Change-Over Mold P-Tank Radiator .......................... 30

Tabel 4.5 Perhitugan X2 Total waktu Changeover untuk Perhitungan Uji
Kecukupan Data ..........coeoiieie e e e 32
Tabel 4.6 Identifikasi aktivitas Internal proses Change-over Mold P-Tank
RaAAIQTOF ..ottt 36
Tabel 4.7 Pemisahan Aktivitas Internal dan eksternal proses Setup Change-over
Mold P-Tank RAAIATOT ............ccoueeeaieeeeieee ettt 38
Tabel 4.8 Aktivitas Internal yang diubah ke Eksternal proses Setup Change-over

Mold P-Tank RAAIQLOT ............c.ccccouvueciiiniiiiiiinciiiiiiiceeiee st 40
Tabel 4.9 Mengubah Aktivitas Internal menjadi Eksternal Setup ...................... 40
Tabel 4.10 Tahap 4 Perampingan terhadap Aktivitas ..........cccoccoeviveiiniinnienenns 43
Tabel 4.11 SW1H Analisis faktor penyebab permasalahan lamanya Setup internal

CRANGE-OVEF TOLU........ceooveeveeieeeie ettt seae e st seteessaeenaes 46
Tabel 4.12 Perbaikan aktivitas Internal Setup change-over Mold ...................... 49
Tabel 4.13 Aktivitas Internal Setup setelah Implementasi..........cccceeeveeeennnnee. 51
Tabel 4.14 Aktivitas Eksternal setup change-over Mold P-Tank ....................... 52

X

https://lib.mercubuana.ac.id



DAFTAR GAMBAR

Gambar 1.1 Data Produksi P-Tank Radiator Oct 2023-Mar 2024 .................... 2
Gambar 1.2 Data produktifitas lini Injection molding ................cccueeevevveennnnnne. 2
Gambar 1.3 Pareto diagram loss time lini Injection molding............................. 3
Gambar 2.1 Diagram FiSRDONE .............cccooceieeeieeieeiieiieeeeeeeee e 13
Gambar 2.2 Kerangka Pemikiran ...........ccoccecvveiiiriinieinnieneieeeeeee e 17
Gambar 3.1 Diagram Alir Penelitian ............cocevivienieiieneneceeieseeeeee e 21
Gambar 4.1 Produk Part P-Tank Radiator ..................cccoceeveninceciinnincccncnnce. 22
Gambar 4.2 Flow Process Produksi P-Tank Radiator ................c.cccccovveuneune. 24
Gambar 4.3 Layout Produksi P-Tank Radiator ............cocceeeeeeeceeeeeeeieeeeeaene, 24
Gambar 4.4 Flow proces change-over mold P-Tank Radiator ........................... 29
Gambar 4.5 Uji keseragaman data ............ccceeeeveeuiiiienieeie e 35

Gambar 4.6 Analisa diagram paretto waktu aktivitas sefup internal menggunakan
TNINIEAD .ottt ettt ettt 42

Gambar 4.7 Analisa Fishbone Diagram aktivitas proses pemasangan mold ke

TTIESIIL ¢ttt et ettt ettt sttt ettt et bttt et 44
Gambar 4.8 Analisa Fishbone Diagram aktivitas proses setting robot............... 45
Gambar 4.9 Analisa Fishbone Diagram aktivitas pelepasan cooling jig ............ 45
Gambar 4.10 Improvement Preparation Pallet Mold ...............coccoveeeeeceennnnnnne. 47
Gambar 4.11 Improvement Jig AAJUSTET ..........c.ocoveeeeieeeieerieeeeeeeeceeeeeeeeeeieenens 48
Gambar 4.12 Improvement Lock & Play Magnetic ..............cceeeueeeveeecvrecevenunanne. 49
Gambar 4.13 Dampak penerapan SMED pada waktu setup change-over mold. 54
Gambar 4.14 Produktifitas setelah penerapan SMED..........cccccooviviiiiiinninnns 55
Xi

https://lib.mercubuana.ac.id



DAFTAR LAMPIRAN

Lampiran 1 Foto Proses Change-over Mold. ..................ccccoouvenoeenenneeiennnnnnn. 60

Lampiran 2 Area St0re MOId...............cocooeeviiniioiiiiiiiieiiee et 60

Lampiran 3 Proses Handling Mold ke Area Store Mold.................cccoeeeenene..... 61

Lampiran 4 Proses Setting RODOL ..........cceoveoeeeoeieeeieeieeeeeeeeeeeeee e 61

Lampiran 5 Area Pallet Preparation Mold...................cccccceooerovninonneeieanennnn. 62
Xii

https://lib.mercubuana.ac.id





