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ABSTRAK 

Penelitian ini bertujuan untuk mengetahui pengaruh dari media carburizing 

terhadap kekerasan, keausan, dan struktur mikro baja AISI 4140. Fokus penelitian 

ini adalah pada variasi media carburizing yang digunakan, yaitu arang batok 

kelapa+limbah toner fotocopy, arang batok kelapa+toner fotocopy baru, dan pasir 

alumina. Proses carburizing dilakukan dengan menggunakan aliran gas dalam 

sebuah pengujian laboratorium eksperimental. Baja AISI 4140 dibentuk menjadi 

spesimen untuk menguji tingkat kekerasan, keausan, dan struktur mikro. 

Spesimen dibuat dalam dua kondisi, yaitu kondisi sebagai bahan mentah (tanpa 

perlakuan karburizing) dan kondisi yang telah mengalami proses carburizing. 

Proses carburizing dilakukan dengan memanaskan spesimen uji dalam fludized 

bed furnace pada suhu 800°C dengan menggunakan berbagai media carburizing 

yang telah disebutkan sebelumnya. Setelah 60 menit, spesimen diberi perlakuan 

quenching dengan cara dicelupkan ke dalam air sampai mencapai suhu kamar. 

Selanjutnya, spesimen yang telah mengalami proses carburizing dan quenching 

diuji untuk mengetahui tingkat kekerasan, keausan, dan struktur mikro. Hasil 

penelitian menunjukkan bahwa penggunaan media carburizing berpengaruh pada 

peningkatan kekerasan dan tingkat keausan. Kekerasan rata-rata tertinggi 810,33 

HV diperoleh pada penggunaan media pasir alumina, dan laju keausan tertinggi 

0,8493 mm
3
/min juga terjadi pada penggunaan media arang batok kelapa+toner 

fotocopy baru. Proses carburizing menyebabkan peningkatan kandungan karbon 

dalam baja, yang berkontribusi pada pembentukan lapisan karbon di permukaan 

material tersebut. 

Kata Kunci : Carburizing, Baja Paduan Rendah AISI 4140, Variasi Media 

Carburizing, Pengujian Kekerasan, Pengujian Keausan, SEM-EDX   
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CHARACTERIZATION OF THE CARBURIZING PROCESS IN AISI 4140 

STEEL AGAINST GAS FLOW RATES WITH A TEMPERATURE OF 800°C 

WITH VARIATIONS IN CARBURIZING MEDIA  

Dhaifan Firdausi Razan
1
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2
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3
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ABSTRACT 

This research aims to determine the effect of carburizing media on the hardness, 

wear, and microstructure of AISI 4140 steel. The focus of this research is on the 

variations in carburizing media used, namely coconut shell charcoal + waste 

photocopy toner, coconut shell charcoal + new photocopy toner, and alumina 

sand. The carburizing process is carried out using a gas stream in an 

experimental laboratory test. AISI 4140 steel is formed into specimens to test the 

level of hardness, wear and microstructure. Specimens were made in two 

conditions, namely conditions as raw materials (without carburizing treatment) 

and conditions that had undergone a carburizing process. The carburizing 

process is carried out by heating the test specimen in a fludized bed furnace at a 

temperature of 800°C using various carburizing media mentioned previously. 

After 60 minutes, the specimen was given a quenching treatment by dipping it in 

water until it reached room temperature. Next, specimens that have undergone 

carburizing and quenching processes are tested to determine the level of 

hardness, wear and microstructure. The research results show that the use of 

carburizing media has an effect on increasing hardness and wear levels. The 

highest average hardness of 810.33 HV was obtained when using alumina sand 

media, and the highest wear rate of 0.8493 mm
3
/min also occurred when using 

coconut shell charcoal media + new photocopy toner. The carburizing process 

causes an increase in the carbon content in steel, which contributes to the 

formation of a carbon layer on the surface of the material. 

Keywords: Carburizing, Low Alloy Steel AISI 4140, Carburizing Media 

Variations, Hardness Testing, Wear Testing, SEM-EDX 
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