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ABSTRAK 

 Baja adalah salah satu material utama dalam pembuatan bahan kontruksi 

bangunan, khususnya fokus pada aplikasi Baja ST 41 adalah baja karbon rendah 

yang memiliki kandungan karbon kurang dari 0,8 %. Baja ini sering dipakai juga 

untuk konstruksi-konstruksi mesin yang saling bergesekan seperti Gear dll karena 

sangat ulet. Namun kekerasan pemukaan dari baja tersebut tergolong rendah. Pada 

penelitian ini mesin miling digunakan sebagai alat utama untuk mengolah baja. 

Proses permesinan pada baja dengan mesin miling telah mengalami 

perkembangan yang signifikan dengan berbagi inovasi demi menghasilkan benda 

kerja berkualitas. Kekasaran permukaan merupakan parameter utama dalam 

menilai kualitas hasil permesinan, dan penlitian ini bertujuan untuk mengetahui 

pengaruh variasi Endmill HSS 2 flut dan 4 flut terhadap kekasaran permukaan 

Baja ST 41. Hasil Penelitian ini menunjukan bahwa variasi pahat berpengaruh 

siginfikan terhadap nilai kekasaraan permukaan sepesimen Baja ST 41. Dengan 

menggunakan pahat Endmill HSS dapat menurukan tingkat kekasaraan 

permukaan menjadi lebih rendah (halus). Penelitian ini mengambil variasi pahat  

yang sebagai sampe, yaitu 2 flut dan 4 flut  untuk mengukur nilai rata – rata 

kekasaran permukaan pada Baja ST 41.. 

 

Kata Kunci: Baja ST 41, Miling, Pahat Endmill, Kekasaran permukaan. 
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ABSTRACT 

 Steel is one of the main materials in making building construction materials, 

especially focusing on applications. ST 41 Steel is a low carbon steel which has a carbon 

content of less than 0.8%. This steel is often used for construction of machines that rub 

against each other, such as gears, etc. because it is very ductile. However, the surface 

hardness of this steel is relatively low. In this research, a milling machine is used as the 

main tool for processing steel. The process of machining steel using milling machines has 

experienced significant development by sharing innovations to produce quality workpieces. 

Surface roughness is the main parameter in assessing the quality of machining results, and 

this research aims to determine the effect of 2 flute and 4 flute HSS Endmill variations on 

the surface roughness of ST 41 Steel. The results of this research show that tool variations 

have a significant effect on the surface roughness value of ST 41 Steel specimens. . By using 

HSS Endmill chisels you can reduce the level of surface roughness to a lower level 

(smoother). This research took a variety of tool samples, namely 2 flutes and 4 flutes to 

measure the average value of surface roughness on ST 41 Steel. Keywords: ST 41 Steel, 

Milling, Endmill Chisel, Surface roughness. 

 

Keywords: ST 41 steel, milling, coolant, surface roughness. 

 

 

 

 

 

 

 

 



 

ix  

DAFTAR ISI  

 
HALAMAN PENGESAHAN SKRIPSI ............................................................. i 

PERNYATAAN KEASLIAN PENELITIAN ....... Error! Bookmark not defined. 

HALAMAN MOTTO DAN PERSEMBAHAN ............................................... iv 

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

ABSTRAK ........................................................................................................ vii 

ABSTRACT .................................................................................................... viii 

DAFTAR ISI ..................................................................................................... ix 

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

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

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

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

1.2 Rumusan Masalah ...................................................................................... 3 

1.3 Tujuan dari penelitian ini adalah: ................................................................ 3 

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

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

1.6 Sistematika Penulisan ................................................................................. 4 

BAB II TINJAUAN PUSTAKA ........................................................................ 6 

2.1 Pengertian Mesin Milling ............................................................................ 6 

2.2 Perinsip Kerja Mesin Miling ....................................................................... 6 

2.3 Mesin Milling ............................................................................................. 7 

2.3.1 Klasifikasi Milling................................................................................ 7 

2.3.2 Jenis – jenis Mesin (Milling) ................................................................ 8 

2.4 Mesin Milling (Vertikal Milling) ............................................................... 10 



 

x  

2.4.1 Bagian – bagian utama Mesin Milling (Vertikal Milling) .................... 11 

2.4.2 Kontrol Utama mesin Milling ............................................................. 16 

2.4.3 Metode Proses (Milling) ..................................................................... 16 

2.5 Baja .......................................................................................................... 20 

2.5.1 Karakteristik Baja .............................................................................. 21 

2.5.2 Baja dan Paduanya ............................................................................. 22 

2.5.3 Baja ST 41 ......................................................................................... 25 

2.6 Pengaplikasianya baja ST 41 .................................................................... 25 

2.7 Cairan Pendingin ...................................................................................... 26 

2.7.1 Jenis Cairan Pendingin Berdasarkan Metode Pengerjaan .................... 26 

2.7.2 Metode Pemberian Cairan Pendingin .................................................. 27 

2.8 Pahat ........................................................................................................ 29 

2.8.1 Jenis Pahat ......................................................................................... 29 

2.9 Kekasaran Permukaan .............................................................................. 36 

2.9.1 Pengertian Kekasaran Permukaan ....................................................... 36 

2.9.2 Tingkat Kekasaran permukaan ........................................................... 37 

2.9.3 Parameter Kekasaran .......................................................................... 38 

2.9.4 Perbedaan Permukaan dan profil ........................................................ 42 

BAB III METODOLOGI PENELITIAN ....................................................... 44 

3.1 Diagram Alir Penelitian ............................................................................ 44 

3.2 Tempat dan Waktu Penelitian ................................................................... 45 

3.3 Alat dan Bahan ......................................................................................... 45 

3.3.1 Alat-alat Penelitian ............................................................................. 45 

3.3.2 Bahan Penelitian ................................................................................ 51 

3.4 Variable Penelitian ................................................................................... 51 

3.5 Prosedur Pengujian ................................................................................... 52 

3.6 Tabel Pengujian ........................................................................................ 53 

 

 



 

xi  

BAB IV HASIL DAN PEMBAHASAN........................................................... 54 

4.1 Hasil Penelitian ........................................................................................ 54 

4.2 Penentuan Parameter Milling .................................................................... 56 

4.2.1 Kecepatan Putar Mesin (RPM) ........................................................... 56 

4.2.2 Kecepatan Pemakanan (F) .................................................................. 56 

4.2.3 Kecepatan Potong (Vc) ...................................................................... 57 

4.2.4 Kedalaman Pemakanan (a) ................................................................. 57 

4.3 Pengukuran Kekasaran Permukaan ........................................................... 57 

4.4 Hasil Pengukuran Kekasaran .................................................................... 62 

4.4.1 Hasil Nilai Pengaruh Kekasaran Variasi Pendingin ............................ 64 

BAB V PENUTUPAN ...................................................................................... 66 

5.1 Kesimpulan .............................................................................................. 66 

5.2 Saran ........................................................................................................ 67 

DAFTAR PUSTAKA ....................................................................................... 68 

LAMPIRAN ..................................................................................................... 69 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xii  

DAFTAR GAMBAR 

 

Gambar 2. 1 Mesin Milling (Vertikal Milling) .................................................................. 11 
Gambar 2. 2 Base .......................................................................................................... 11 
Gambar 2. 3 Saddle ....................................................................................................... 12 
Gambar 2. 4 Table ......................................................................................................... 12 
Gambar 2. 5 Knee.......................................................................................................... 13 
Gambar 2. 6 Overarm .................................................................................................... 13 
Gambar 2. 7 Coolant house ........................................................................................... 14 
Gambar 2. 8 Ragum....................................................................................................... 14 
Gambar 2. 9 Spindle ...................................................................................................... 15 
Gambar 2. 10 Gear Box ................................................................................................. 15 
Gambar 2. 11 Skema utama kontrol pada mesin milling ................................................ 16 
Gambar 2. 12 Frais priperal ........................................................................................... 17 
Gambar 2. 13 Face milling ............................................................................................. 17 
Gambar 2. 14 End milling .............................................................................................. 18 
Gambar 2. 15 Pemberian cairan pendingin pada benda kerja ........................................ 27 
Gambar 2. 16 Cairan pendingin disemprot kedaerah pemotong .................................... 28 
Gambar 2. 17 Pemberian cairan penndingin .................................................................. 28 
Gambar 2. 18 Pisau Frais Lurus ...................................................................................... 30 
Gambar 2. 19 Pisau Frais Sisi ......................................................................................... 31 
Gambar 2. 20 Pisau Frais Potong ................................................................................... 31 
Gambar 2. 21 Pisau Frais Sudut ..................................................................................... 33 
Gambar 2. 22 Pisau Frais Jari (End Mill Cutter) .............................................................. 33 
Gambar 2. 23 Pisau Frais Muka (Face Mill Cutter) .......................................................... 35 
Gambar 2. 24 T-Slot Milling Cutter ................................................................................ 35 
Gambar 2. 25 Kevseat Cutter ......................................................................................... 35 
Gambar 2. 26 Pisau Frais Bentuk ................................................................................... 36 
Gambar 2. 27 Kekasaran permukaan ............................................................................. 39 
Gambar 2. 28 Kekasaran rata-rata ................................................................................. 40 
Gambar 2. 29 Ketidakrataan pada sepuluh titik (Rz) ...................................................... 41 
Gambar 2. 30 Kedalaman Total ..................................................................................... 41 
Gambar 2. 31 Profil ....................................................................................................... 42 
Gambar 2. 32 ketidakteraturan profil tingkat pertama .................................................. 42 
Gambar 2. 33 ketidakteraturan profil tingkat kedua ...................................................... 43 
Gambar 2. 34 ketidakteraturan profil tingkat ketiga ...................................................... 43 
Gambar 2. 35 ketidakteraturan profil tingkat empat...................................................... 43 

Gambar 3. 1 Diagram alur penelitan ................................................................... 44 

Gambar 3. 2 Mesin CNC melling ....................................................................... 45 

Gambar 3. 3 Pahat Endmill HSS ........................................................................ 46 

Gambar 3. 4 Alat Uji Surface Raughnes ............................................................. 47 

Gambar 3. 5 Sarung tangan ................................................................................ 48 

Gambar 3. 6 Varnier caliper ............................................................................... 48 

Gambar 3. 7 varnier caliper ............................................................................... 48 

Gambar 3. 8 Tacho meter ................................................................................... 49 

Gambar 3. 9 Kunci ragum .................................................................................. 49 



 

xiii  

Gambar 3. 10 Air Duster Gun ............................................................................ 50 

Gambar 3. 11 Handphone................................................................................... 50 

Gambar 3. 12 Baja ST 41 ................................................................................... 51 

Gambar 4. 1 Hasil pengujian Kekasaran 2 Flut dan 4 Flut .................................. 55 

Gambar 4. 2 Grafik endmill 2 flut RPM 573 ...................................................... 58 

Gambar 4. 3 Grafik endmill 2 Flut RPM 621...................................................... 59 

Gambar 4. 4 Grafik endmill 2 flut RPM 668 ...................................................... 59 

Gambar 4. 5 Grafik endmill 4 flut RPM 573 ...................................................... 60 

Gambar 4. 6 Grafik endmill 4 flut RPM 621 ...................................................... 61 

Gambar 4. 7 Grafik endmill 4 Flut RPM 668...................................................... 62 

Gambar 4. 8 Plat Baja ST41 hasil pengujian milling menggunakan endmill HSS 2 

flut ..................................................................................................................... 63 

Gambar 4. 9 Plat Baja ST41 hasil pengujian milling menggunakan endmill HSS 4 

flut ..................................................................................................................... 63 

Gambar 4. 10 Pengujian Kekasaran permukaan Baja ST 41 menggunakan 2 flut 63 

Gambar 4. 11 Pengujian kekasaran permukaan Baja ST 41 menggunakan 4 flut 63 

Gambar 4. 12 Gafik variasi pahat endmill HSS 2 flut dan 4 flut ......................... 64 

 

  



 

xiv  

DAFTAR TABEL 

 

Tabel 2. 1 Kecepatan Potong (mm/menit) .......................................................... 29 

Tabel 2. 2 Toleransi harga kekasaran rata-rata Ra .............................................. 37 

Tabel 2. 3 Tingkat kekasaran rata-rata menurut proses pengerjaannya ................ 38 

Tabel 3. 1  Kecepatan potong bahan. .................................................................. 47 

Tabel 3. 2  Data Kekasaraan Permukaan ............................................................ 53 

  



 

xv  

DAFTAR LAMPIRAN 

Lampiran 1 Sertifikat Baja ST 37 ....................................................................... 69 

Lampiran 2 Surat Keterangan Pengujian ............................................................ 70 

Lampiran 3 Pengujian Milling dan Kekasaran Permukaan .................................. 71 

Lampiran 4 Bahan pengujian ............................................................................. 72 

Lampiran 5 Lembar Bimbingan Skripsi.............................................................. 73 

 

 

 

 

 


	HALAMAN MOTTO DAN PERSEMBAHAN
	KATA PENGANTAR
	ABSTRAK
	ABSTRACT
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR LAMPIRAN

