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MOTTO 

 

“Success is a lously teacher. It seduces smart people into thinking they can’t 

lose.” 

(Bill Gates) 

“Today is hard, tomorow will be worse, but the day after tomorow will be 

sunshine.” 

(Jack Ma) 

  



 

viii 

 

DAFTAR ISI 

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

LEMBAR PERSETUJUAN TUGAS AKHIR ....................................................... ii 

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

LEMBAR PERNYATAAN ..................................................................................... iv 

KATA PENGANTAR .............................................................................................. v 

MOTTO .................................................................................................................... vii 

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

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

DAFTAR GAMBAR ................................................................................................ xii 

ABSTRAK ................................................................................................................ xiv 

ABSTRACT .............................................................................................................. xv 

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

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

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

1.3 Batasan Masalah ........................................................................................... 4 

1.4 Tujuan Penelitian .......................................................................................... 4 

1.5 Manfaat Penelitian ........................................................................................ 4 

BAB II TINJAUAN PUSTAKA .............................................................................. 5 

2.1 Pengertian CNC ............................................................................................ 5 

2.2 Hardware Mesin CNC .................................................................................. 6 

2.2.1 Mach3 Board ...................................................................................... 6 

2.2.2 Arduino Board .................................................................................... 11 

2.2.3 Driver Stepper TB6600....................................................................... 13 

2.2.4 Motor Stepper Nema 17 ...................................................................... 15 

2.2.5 Sensor Limit Proximity induktif .......................................................... 16 

2.2.6 Spesifikasi Mesin CNC Mach3 ........................................................... 18 

2.3 Software Mesin CNC .................................................................................... 21 

2.3.1 Autocad 2017 ...................................................................................... 21 



 

ix 

 

2.3.2 Aspire 9.0 ............................................................................................ 22 

2.3.3 Universal G-code Sender .................................................................... 23 

2.3.4 Mach3 Software .................................................................................. 23 

2.3.5 Arduino Software IDE ........................................................................ 28 

2.4 Statistic Quality Control (SQC) .................................................................... 30 

2.4.1 Pengertian Statistical Quality Control (SQC)..................................... 30 

2.4.2 Manfaat Statistical Quality Control (SQC) ........................................ 31 

2.4.3 Analisis Data ....................................................................................... 31 

BAB III METODOLOGI PENELITIAN .............................................................. 34 

3.1 Metodologi Penelitian ................................................................................... 34 

3.2 Diagram Wiring Arduino .............................................................................. 35 

3.3 Perancangan Hardware ................................................................................. 36 

3.4 Perakitan Komponen ..................................................................................... 37 

3.4.1 Perakitan Arduino Uno ....................................................................... 37 

3.4.2 Wiring Diagram Driver Motor Stepper............................................... 38 

3.4.3 Rangkaian Sensor Proximity ............................................................... 39 

3.4.4 Rancangan Mesin CNC Router 3 Axis ................................................ 39 

3.5 Pengoperasian Software ................................................................................ 42 

3.6 Pengambilan Data Analisa ............................................................................ 44 

3.7 Perancangan Objek Uji ................................................................................. 45 

BAB IV HASIL DAN PEMBAHASAN ................................................................. 46 

4.1 Pengujian Sistem ........................................................................................... 46 

4.2 Pengujian sensor Proximity induktif ............................................................. 46 

4.3 Analisis Data Pada Objek ............................................................................. 49 

4.4 Diagram Sebab – Akibat (fishbone diagram) ................................................ 68 

BAB V PENUTUP .................................................................................................... 69 

5.1 Kesimpulan ................................................................................................... 69 

5.2 Saran ............................................................................................................. 70 

DAFTAR PUSTAKA  .............................................................................................. 71   



 

x 

 

DAFTAR TABEL 

Tabel 2.1 Ketentuan Host Mach3 .............................................................................. 7 

Tabel 2.2 Mach3 Port ................................................................................................ 8 

Tabel 2.3 Fitur Mach3 Board .................................................................................... 9 

Tabel 2.4 Spesifikasi Arduino Uno Board ................................................................ 12 

Tabel 2.5 Spesifikasi Driver Motor Stepper TB6600 ............................................... 14 

Tabel 2.6 Fitur Mikrostep Driver TB6600 ................................................................ 14 

Tabel 2.7 Spesifikasi Stepper Motor ......................................................................... 16 

Tabel 2.8 Spesifikasi Sensor Proximity Induktif ....................................................... 18 

Tabel 2.9 Spesifikasi Mesin CNC Mach3 ................................................................. 18 

Tabel 2.10 Bagian – bagian Software Mach3 ............................................................ 24 

Tabel 2.11 Tabel Fitur Mach3 Software .................................................................... 27 

Tabel 2.12 Fitur Arduino IDE ................................................................................... 29 

Tabel 2.13 Spesifikasi Arduino IDE ......................................................................... 29 

Tabel 3.1 Komponen CNC Arduino Uno .................................................................. 36 

Tabel 3.2 Konfigurasi Pin Arduino Uno ................................................................... 37 

Tabel 3.3 Spesifikasi Mesin CNC Arduino Uno ....................................................... 41 

Tabel 3.4 Perancangan Objek Uji .............................................................................. 45 

Tabel 4.1 Tabel Limit Proximity ................................................................................ 47 

Tabel 4.2 Spesifikasi Model Objek Uji ..................................................................... 50 

Tabel 4.3 Data Pengamatan Hasil Produksi CNC Mach3 ......................................... 50 

Tabel 4.4 Persentase Selisih Pada Objek ................................................................... 51 

Tabel 4.5 Hasil Perhitungan Mach3 .......................................................................... 52 

Tabel 4.6 Data Pengamatan Hasil Produksi CNC Arduino ....................................... 53 

Tabel 4.7 Persentase Selisih Pada Objek ................................................................... 54 

Tabel 4.8 Hasil Perhitungan Arduino Uno ................................................................ 56 

Tabel 4.9 Spesifikasi Model Objek Uji ..................................................................... 57 

Tabel 4.10 Data Pengamatan Hasil Produksi CNC Mach3 ....................................... 57 

Tabel 4.11 Presentase Selisih Pada Objek ................................................................. 58 

Tabel 4.12 Hasil Perhitungan Mach3 ........................................................................ 60 

Tabel 4.13 Data Pengamatan Hasil Produksi CNC Arduino ..................................... 61 

Tabel 4.14 Presentase Selisih Pada Objek ................................................................. 62 



 

xi 

 

Tabel 4.15 Hasil Perhitungan Arduino Uno .............................................................. 63 

Tabel 4.16 Data yang Diperoleh dari Banyak Objek yang Sama .............................. 65 

Tabel 4.17 Data yang Diperoleh dari Lama Waktu yang Sama ................................ 66 

 

 

  



 

xii 

 

DAFTAR GAMBAR 

 

Gambar 2.1 Mach3 Board ........................................................................................ 7 

Gambar 2.2 Arduino Board ...................................................................................... 12 

Gambar 2.3 Motor Stepper Nema 17........................................................................ 16 

Gambar 2.4 Sensor Limit Proximity Induktif ........................................................... 17 

Gambar 2.5 Ukuran X axis Mesin CNC ................................................................... 19 

Gambar 2.6 Ukuran Z axis Mesin CNC ................................................................... 19 

Gambar 2.7 Ukuran Y axis Mesin CNC ................................................................... 20 

Gambar 2.8 Diagram wiring Mach3 Board .............................................................. 21 

Gambar 2.9 Autocad 2017 ........................................................................................ 22 

Gambar 2.10 Aspire 9.0 ............................................................................................ 22 

Gambar 2.11 Mach3 Software .................................................................................. 24 

Gambar 2.12 Arduino Software IDE ........................................................................ 28 

Gambar 3.1 Diagram wiring Arduino....................................................................... 35 

Gambar 3.2 Perakitan  Arduino Uno ........................................................................ 38 

Gambar 3.3 Wiring Diagram Driver Motor Stepper ................................................ 38 

Gambar 3.4 Rangkaian Sensor Proximity ................................................................ 39 

Gambar 3.5 Axis mesin CNC .................................................................................... 40 

Gambar 3.6 Y axis pada Mesin CNC ....................................................................... 40 

Gambar 3.7 X axis pada Mesin CNC ....................................................................... 41 

Gambar 3.8 Z axis pada Mesin CNC ........................................................................ 41 

Gambar 3.9 Pengoperasian Software........................................................................ 43 

Gambar 3.10 Pengambilan Data analisa ................................................................... 44 

Gambar 4.1 Sensor Proximity X axis ....................................................................... 48 

Gambar 4.2 Sensor Proximity Y axis ....................................................................... 48 

Gambar 4.3 Grafik Sensor Limit X axis ................................................................... 49 

Gambar 4.4 Grafik Sensor Limit Y axis ................................................................... 49 

Gambar 4.5 Grafik Sensor Limit Z axis .................................................................... 49 

Gambar 4.6 Grafik Peta Kendali X dan S ................................................................ 53 

Gambar 4.7 Grafik Peta Kendali X dan S ................................................................ 56 

Gambar 4.8 Grafik Persentase Tiap Objek ............................................................... 58 



 

xiii 

 

Gambar 4.9 Grafik Peta Kendali X dan S ................................................................ 60 

Gambar 4.10 Grafik Presentase Tiap Objek ............................................................. 61 

Gambar 4.11 Grafik Peta Kendali X dan S .............................................................. 64 

Gambar 4.12 Total Waktu Pengerjaan CNC Berbasis Mach3 & Arduino Uno ....... 65 

Gambar 4.13 Selisih Akurasi CNC Berbasis Mach3 & Arduino Uno ..................... 66 

Gambar 4.14 Total Waktu Pengerjaan CNC Berbasis Mach3 & Arduino Uno ....... 67 

Gambar 4.15 Selisih Akurasi CNC Berbasis Mach3 & Arduino Uno ..................... 67 

Gambar 4.16 Diagram Sebab Akibat ........................................................................ 68 

 


