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ABSTRAK 

 

Mesin flame cutting merupakan salah satu mesin pemotong logam 

dengan skala kecil. Mesin ini memanfaatkan nyala api plasma untuk 

mencairkan logam dan hembusan udara bertekanan tinggi untuk proses 

pemotongan. Sebagaian besar alur pemotongan pada mesin flame cutting 

saat ini hanya dapat memotong logam dengan bentuk alur lurus saja, baik 

secara vertikal dan horizontal.  Tujuan pada tugas akhir ini adalah 

melakukan proses produksi, menghitung estimasi waktu proses produksi 

dan uji hasil pantograf flame cutting. 

Pembuatan mesin flame cutting dimodifikasi dengan penambahan 

alat bantu pantograf agar dapat memotong logam dengan berbagai macam 

bentuk alur yang lebih kompleks. Dalam tugas akhir ini bentuk alur yang 

digunakan yaitu bentuk lingkaran dan bentuk segitiga. Proses produksi 

pantograf flame cutting terdiri dari proses pengukuran, pemotongan, 

pengeboran, pembubutan, pengelasan dan finishing. 

Hasil dari perhitungan estimasi waktu proses produksi pantograf 

flame cutting diperoleh total waktu 41,15 jam. Hasil dari pengujian alat 

pantograf flame cutting diperoleh hasil bentuk lingkaran yaitu dengan rata-

rata ukuran Ꝋ82.02 mm dan bentuk segitiga yaitu dengan rata-rata ukuran 

78.73 mm. Alat ini dioperasikan secara manual sehingga memudahkan bagi 

pengguna. 

Kata kunci : flame cutting, pantograf, alat bantu, proses produksi. 
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ABSTRACT 

 

The flame cutting tool is one of the small-scale metal cutting tool. 

This tool utilizes a plasma flame to melt metal and high-pressure air 

blowing for the cutting process. Most of the step of cutting process on flame 

cutting tool only cut metal in a straight groove shape, both vertically and 

horizontally.  The purpose of this final project is to carry out the production 

process, calculate the estimated time of the production process and test the 

results of the flame cutting pantograph. 

The manufacture of flame cutting tool is modified with the addition 

of pantograph tools in order to be able to cut metal with a variety complex 

groove shapes. In this final project, the groove shapes used are circle and 

triangle. The production process of flame cutting pantographs consists of 

measuring, cutting, drilling, turning, welding and finishing processes. 

It can be obtained that the results of the calculation of the estimated 

time of the pantograph flame cutting production process is 41.15 hours. 

From the results of test the flame cutting pantograph can be obtained that 

the results of a circle with an average size of Ꝋ82.02 mm and triangular 

with an average size of 78.73 mm. This tool is operated manually making it 

easier for users. 

Keywords: flame cutting, pantograph, aid tools, production process.  



 

 

x 

 

DAFTAR ISI 

 

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

TUGAS AKHIR .................................................................................................... ii 

KATA PENGANTAR .......................................................................................... iii 

HALAMAN PERNYATAAN KEASLIAN ........................................................ iv 

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

LEMBAR PERSEMBAHAN ............................................................................. vii 

ABSTRAK .......................................................................................................... viii 

ABSTRACT ........................................................................................................... ix 

DAFTAR ISI .......................................................................................................... x 

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

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

DAFTAR LAMPIRAN ....................................................................................... xv 

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

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

1.2 Rumusan Masalah .................................................................................... 2 

1.3 Tujuan ....................................................................................................... 2 

1.4 Batasan Masalah ....................................................................................... 3 

1.5 Sistematika Penulisan ............................................................................... 3 

BAB II TINJAUAN PUSTAKA DAN LANDASAN TEORI ............................ 5 

2.1 Tinjauan Pustaka ...................................................................................... 5 

2.2 Landasan Teori ......................................................................................... 5 

2.2.1 Flame Cutting ................................................................................... 5 

2.2.2 Pantograf ........................................................................................... 6 

2.2.3 Proses Produksi ................................................................................. 6 

2.2.4 Pengukuran ........................................................................................ 7 

2.2.5 Proses Pemotongan ........................................................................... 7 

2.2.6 Proses Bor ......................................................................................... 7 

2.2.7 Proses Las ......................................................................................... 9 

2.2.8 Proses Bubut ................................................................................... 10 

2.2.9 Proses Finishing .............................................................................. 12 



 

 

xi 

 

BAB III METODOLOGI ................................................................................... 13 

3.1 Alat dan Bahan ....................................................................................... 13 

3.1.1 Alat .................................................................................................. 13 

3.1.2 Bahan............................................................................................... 15 

3.2 Diagram Alir Proses Produksi ................................................................ 17 

3.3 Proses Produksi ...................................................................................... 19 

3.3.1 Proses Pengukuran .......................................................................... 19 

3.3.2 Proses Pemotongan ......................................................................... 19 

3.3.3 Proses Pengeboran .......................................................................... 20 

3.3.4 Proses Pengelasan ........................................................................... 20 

3.3.5 Proses Bubut ................................................................................... 21 

3.4 Diagram Alir Pengujian .......................................................................... 22 

BAB IV PEMBAHASAN .................................................................................... 24 

4.1 Proses Pengerjaan Pantograf Flame Cutting .......................................... 24 

4.1.1 Proses Pengerjaan Tiang ................................................................. 25 

4.1.2 Proses Pengerjaan Penyangga Lengan ............................................ 27 

4.1.3 Proses Pengerjaan Lengan Utama ................................................... 29 

4.1.1 Proses Pengerjaan Lengan Kedua ................................................... 30 

4.1.2 Proses Pengerjaan Tempat Mal ....................................................... 32 

4.1.3 Proses Pengerjaan Pin ..................................................................... 34 

4.1.4 Proses Pengerjaan Jarum Pin .......................................................... 35 

4.2 Perhitungan Waktu Proses Produksi ...................................................... 37 

4.2.1 Perhitungan Waktu pada Pembuatan Tiang .................................... 37 

4.2.2 Perhitungan Waktu pada Pembuatan Penyangga Lengan ............... 45 

4.2.3 Perhitungan Waktu pada Pembuatan Lengan Utama ...................... 53 

4.2.4 Perhitungan Waktu pada Pembuatan Lengan Kedua ...................... 60 

4.2.5 Perhitungan Waktu pada Pembuatan Tempat Mal .......................... 64 

4.2.6 Perhitungan Waktu Pada Pembuatan Pin ........................................ 72 

4.2.7 Perhitungan Waktu pada Pembuatan Jarum Pin ............................. 77 

4.2.8 Perhitungan Waktu Proses Finishing .............................................. 82 

4.2.9 Perhitungan Total Waktu Proses Produksi ...................................... 82 

4.3 Proses Pengujian ..................................................................................... 83 



 

 

xii 

 

BAB V PENUTUP ............................................................................................... 85 

5.1 Kesimpulan ............................................................................................. 85 

5.2 Saran ....................................................................................................... 85 

DAFTAR PUSTAKA 

LAMPIRAN  

 

 

  



 

 

xiii 

 

DAFTAR  GAMBAR 

 

Gambar 2.1 Mesin Bor ............................................................................................ 8 

Gambar 2.2 Mesin Las ............................................................................................ 9 

Gambar 2.3 Mesin Bubut ...................................................................................... 10 

Gambar 3.1 Diagram Alir Proses Produksi ........................................................... 17 

Gambar 3.2 Diagram Alir Pengujian .................................................................... 22 

Gambar 4.1 Pantograf Flame Cutting ................................................................... 24 

Gambar 4.2 Tiang.................................................................................................. 25 

Gambar 4.3 Penyangga Lengan ............................................................................ 27 

Gambar 4.4 Lengan Utama ................................................................................... 29 

Gambar 4.5 Lengan Kedua ................................................................................... 30 

Gambar 4.6 Tempat Mal ....................................................................................... 32 

Gambar 4.7 Pin ..................................................................................................... 34 

Gambar 4.8 Jarum Pin ........................................................................................... 35 

 

  

file:///D:/TUGAS%20AKHIR/LAPORAN%20NURLAELI%20FAOZZIAH.docx%23_Toc137654004
file:///D:/TUGAS%20AKHIR/LAPORAN%20NURLAELI%20FAOZZIAH.docx%23_Toc137654005
file:///D:/TUGAS%20AKHIR/LAPORAN%20NURLAELI%20FAOZZIAH.docx%23_Toc137654006


 

 

xiv 

 

DAFTAR TABEL 

 

 

Tabel 3.1 Alat yang digunakan ............................................................................. 13 

Tabel 3.2 Bahan yang digunakan .......................................................................... 15 

Tabel 3 3 Hasil Ukuran Pengujian Pantograf Flame Cutting ............................... 23 

Tabel 4.1 Bagian-bagian Pantograf Flame Cutting............................................... 24 

Tabel 4.2 Proses Pengerjaan Tiang ....................................................................... 25 

Tabel 4.3 Proses Pengerjaan Penyangga Lengan .................................................. 27 

Tabel 4.4 Proses Pengerjaan Lengan Utama ......................................................... 29 

Tabel 4.5 Proses Pengerjaan Lengan Kedua ......................................................... 31 

Tabel 4.6 Proses Pengerjaan Tempat Mal ............................................................. 32 

Tabel 4.7 Proses Pengerjaan Pin ........................................................................... 34 

Tabel 4.8 Proses Pengerjaan Jarum Pin ................................................................ 36 

Tabel 4.9 Waktu Proses Pengerjaan pada Tiang ................................................... 43 

Tabel 4.10 Waktu Proses Pengerjaan pada Penyangga Lengan ............................ 51 

Tabel 4.11 Waktu Proses Pengerjaan pada Lengan Utama................................... 58 

Tabel 4.12 Waktu Proses Pengerjaan pada Lengan Kedua ................................... 63 

Tabel 4.13 Waktu Proses Pengerjaan pada Tempat Mal....................................... 70 

Tabel 4.14 waktu proses pengerjaan pada Pin ...................................................... 76 

Tabel 4.15 waktu proses pengerjaan pada Jarum Pin ........................................... 81 

Tabel 4.16 Waktu Pengerjaan Finishing ............................................................... 82 

Tabel 4.17 Total Waktu Proses Produksi Pantograf Flame Cutting ..................... 82 

Tabel 4.18 Hasil Ukuran Pengujian Pantograf Flame Cutting ............................. 83 

Tabel 4.19 Gambar Visual Hasil Pengujian .......................................................... 83 

 

 

  



 

 

xv 

 

DAFTAR LAMPIRAN 

 

LAMPIRAN A BIODATA PENULIS 

LAMPIRAN B TABEL KECEPATAN POTONG DAN GERAK MAKAN 

PROSES PEMESINAN 

 

  


