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ABSTRAK 

Submerged Entry Nozzle (SEN) pada Continous Casting Machine merupakan 

faktor yang harus diperhatikan dalam proses casting agar tetap berjalan secara 

kontinu. Fungsi SEN adalah untuk menyalurkan cairan baja dari tundish ke mold. 

Terjadinya erosi pada dinding SEN yang diakibatkan oleh arus Electromagnetic 

stirring (EMS). Tujuan dari penelitian ini adalah untuk mengetahui pengaruh 

penggunaan arus electromagnetic stirring 70 amper pada cairan baja grade SUP9 

dan electromagnetic stirring (EMS) 115 amper pada cairan baja grade S33CVT 

terhadap laju erosi submerged entry nozzle.  

Laju erosi SEN menggunakan arus EMS 70 amper pada grade SUP9 adalah 

0,040 mm/menit. Sedangkan laju erosi SEN menggunakan arus EMS 115 amper 

pada grade S33CVT adalah 0,060 mm/menit. Untuk memaksimalkan penggunaan 

SEN pada arus 70 amper, perlu menggunakan speed casting 1,3 meter/menit 

sehingga terjadi penambahan jumlah produksi dari 26 charge menjadi 27 charge. 

Sedangkan pada arus 115 amper, diperlukan speed casting 0,9 meter/menit 

sehingga terjadi penambahan jumlah produksi dari 10 charge menjadi 12 charge. 

 

Kata kunci : Baja, laju Erosi, Arus Electromagnetic stirring, Submerged entry 

nozzle, Casting 

 

 

 

 



 
 

 
 

ABSTACT 

Submerged Entry Nozzle (SEN) in Continous Casting Machine is a factor that 

must be considered in the casting process to keep it running continuously. The 

function of SEN is to channel steel liquid from the tundish to the mold. The erosion 

of the SEN wall is caused by Electromagnetic stirring (EMS) current. The purpose 

of this study is to determine the effect of using 70 amperes electromagnetic stirring 

current in SUP9 grade steel liquid and 115 amperes electromagnetic stirring (EMS) 

in S33CVT grade steel liquid on the erosion rate of submerged entry nozzle.  

The erosion rate of SEN using 70 amperes EMS current on grade SUP9 is 

0.040 mm/min. While the erosion rate of SEN using 115 amperes EMS current on 

S33CVT grade is 0.060 mm/min. To maximize the use of SEN at a current of 70 

amperes, it is necessary to use a casting speed of 1.3 meters/minute resulting in an 

increase in the number of production from 26 charges to 27 charges. Meanwhile, 

at a current of 115 amperes, a casting speed of 0.9 meters/minute is required, 

resulting in an increase in the number of production from 10 charges to 12 charges. 

 

Keywords: Steel, Erosion rate, Electromagnetic stirring current, Submerged entry 

nozzle, Casting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

DAFTAR ISI 

 

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

LEMBAR PERSETUJUAN.................................................................................. iii 

LEMBAR BERITA ACARA UJIAN SKRIPSI ................................................... iv 

PERNYATAAN KEASLIAN TULISAN ............................................................ v 

LEMBAR ASISTENSI LAPORAN SKRIPSI ..................................................... vi 

LEMBAR BIMBINGAN SKRIPSI ...................................................................... vii 

KATA PENGANTAR..........................................................................................viii 

ABSTRAK ............................................................................................................ ix 

DAFTAR ISI ......................................................................................................... xi 

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

DAFAR TABEL...................................................................................................xiv 

DAFTAR GRAFIK ............................................................................................... xv 

DAFTAR LAMPIRAN.........................................................................................xvi 

 

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

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

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

1.3 Batasan Masalah .................................................................................. 3 

1.4 Tujuan Penelitian ................................................................................. 3 

1.5 Manfaat Penelitian ............................................................................... 3 

1.6 Metode pengumpulan data .................................................................. 4 

1.7 Sistematika Penulisan .......................................................................... 4 

 

BAB II KAJIAN PUSTAKA ................................................................................ 6 

2.1 Baja ..................................................................................................... 6 

2.1.1 Baja Paduan (Alloy Steel) .......................................................... 6 

2.1.2 Baja Karbon (Carbon Steel) ...................................................... 6 

2.1.3 Spring Steel ............................................................................... 7 

2.2 Proses Peleburan Baja ......................................................................... 8 

2.2.1 Row Material (scrap) ................................................................. 8 

2.2.2 Electric Arc Furnace (EAF) ...................................................... 11 

2.2.3 Ladle Furnace (LF) ................................................................... 13 

2.2.4 Vacum Degassing (VD) ............................................................ 14 

2.2.5 Continous Casting Machine (CCM) ......................................... 16 

3.2.6 Billet Inspection (BI) ................................................................. 21 

2.3 Submerged Entry Nozzle (SEN) .......................................................... 22 

      3.3.1 Metode Pemasangan SEN .......................................................... 22 

2.4 Electromagnetic Stirring (EMS) ......................................................... 23 

2.4.1 Jenis – Jenis Electromagnetic Stirring (EMS) .......................... 23 

2.5 8 Steps Problem Solving ...................................................................... 24 

2.6 Alat Analisa Seven Tools ..................................................................... 26 

 

BAB III METODOLOGI PENELITIAN.............................................................. 28 

3.1 Diagram Alir Penelitian ...................................................................... 28 

3.2 Objek Penelitian .................................................................................. 28 

3.3 Tempat dan Waktu Penelitian ............................................................. 29 



 
 

 
 

3.4 Variabel Penelitian .............................................................................. 29 

3.5 Prosedur Penelitian .............................................................................. 29 

3.6 Metode Pengolahan Data .................................................................... 30 

3.6.1 Metode 8 Steps Problem Solving .............................................. 30 

 

BAB IV ANALISA DATA DAN PEMBAHASAN ............................................ 31 

4.1 Hasil Pengujian ................................................................................... 31 

4.1.1 Data Hasil Pengujian Laju Erosi SEN Dengan Arus EMS 70 

Amper ................................................................................................. 31 

4.1.2 Data Hasil Pengujian Laju Erosi SEN Dengan Arus EMS 115 

Amper ................................................................................................. 35 

 

BAB V KESIMPULAN DAN SARAN ................................................................ 40 

5.1 Kesimpulan .......................................................................................... 40 

5.2 Saran .................................................................................................... 40       

 

DAFTAR PUSTAKA ........................................................................................... 41 

 

LAMPIRAN .......................................................................................................... 42 

 

 


