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ANALISA VARIASI MEDIA SERBUK KARBURISASI TEMPERATUR 800°C
TERHADAP KEDALAMAN PENGERASAN DAN STRUKTUR MIKRO
BAJAAISI 4140

Bilal Arif Wahyudi?, I komang Astana Widi?
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Institut Teknologi Nasional Malang
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ABSTRAK

Dengan berkembangnya industri manufaktur, konstruksi infrastruktur, dan
otomotif, baja menjadi material penting karena kekerasan, ketangguhan, dan
kemampuannya menahan beban tanpa deformasi. Salah satu metode peningkatan
kualitas baja adalah karburisasi, yang melibatkan pemanasan baja di atas suhu Al
(>723°C) dalam suasana karbon, seperti pada baja AISI 4140 pada suhu 800°C
dalam fase austenit untuk difusi karbon yang efektif.

Proses karburisasi dengan tungku fluidized bed furnace memungkinkan
gas karbon diserap oleh permukaan baja, meningkatkan kekerasan dan
ketangguhannya. Limbah batok kelapa, diubah menjadi arang dengan kandungan
karbon tinggi, digunakan sebagai media campuran dengan gas (metana, propana)
untuk meningkatkan kekerasan permukaan baja. Faktor seperti waktu, lamanya
perlakuan, media serbuk pemanas, dan suhu mempengaruhi ketebalan lapisan
karbon. Serbuk alumina sebagai katalis, serta serbuk toner dan limbahnya sebagai
media pemanas, juga membantu efisiensi karburisasi.

Pengujian struktur mikro menggunakan microscope optic untuk
menentukan lapisan karbon yang masuk sangat mempengaruhi sifat mekanis
material. Pengujian kedalaman pengerasan menggunakan micro vickers hardness
tester machine membantu menilai efektivitas karburisasi. Analisis lanjut dengan
SEM-EDX memberikan informasi tentang komposisi unsur kimia dalam
sampel.Variasi serbuk toner fotokopi + arang batok kelapa memiliki tebal lapisan
karbon tertinggi (23,733 um) dibandingkan limbah fotokopi + arang batok kelapa
(15.648 pm), dan alumina (19.038 pum) Variasi serbuk toner fotokopi + arang
batok kelapa memiliki nilai kekerasan tertinggi (795,9 HV) dibandingkan alumina
(654.6 HV), dan limbah fotokopi + arang batok kelapa (784.9 HV) Variasi serbuk
limbah fotokopi memiliki kadar karbon tertinggi (67.857%) dibandingkan
alumina (19,529%), dan toner fotokopi + arang batok kelapa (19,691%).

Kata Kunci : Karburisasi gas, Fluidized bed furnace, Baja AISI 4140,
Temperatur 800°C, Arang batok kelapa, Serbuk alumina, Toner fotokopi.
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ANALYSIS OF 800°C POWDER CARBURISATION MEDIA VARIATION ON
HARDENING DEPTH AND MICROSTRUCTURE OF AISI 4140 STEEL

Bilal Arif Wahyudi!, | Komang Astana Widi?
Mechanical Engineering Study Programme S-1 Faculty of
Industrial Technology National Institute of Technology Malang

Email : bilalarifwahyudi@gmail.com

ABSTRACT

With the development of manufacturing, infrastructure contruction, and
automotive industries, steel has become an important material due to its hardnes,
toughness, and ability to withstand loads without deformation. One method of
improving steel quality is carburisation, which involves heating steel above Al
temperature (>723°C) in a carbonaceous atmosphere, such as in AISI 4140 steel
at 800°C in the austenite phase for effective carbon diffusion.

The fluidised bed furnace carburisation process allows carbon gas to be
absorbed by the steel surface, increasing its hardness and toughness. Waste
coconut shells, converted into charcoal with high carbon content, are used as a
mixed medium with gas (methane, propane) to increase the surface hardness of
steel. Factors such as time, length of treatment, powder heating medium, and
temperature affect the thickness of the carbon layer. Alumina powder as a
catalyst, and toner powder and its waste as a heating medium, also help the
carburisation efficiency.

Microstructure testing using an optical microscope to determine the
incoming carbon layer greatly affects the mechanical properties of the material.
Testing the depth of hardening using a micro vickers hardness tester machine
helps assess the effectiveness of carburisation. Further analysis with SEM-EDX
provided information on the chemical elemental composition of the samples. The
photocopy toner powder + coconut shell charcoal variation had the highest
carbon layer thickness (23.733 um) compared to photocopy waste + coconut shell
charcoal (15.648 um), and alumina (19.038 um), The photocopy toner powder +
coconut shell charcoal variation had the highest hardness value (795.9 HV)
compared to alumina (654. 6 HV), and photocopy waste + coconut shell charcoal
(784.9 HV), The photocopy waste powder variation had the highest carbon
content (67.857%) compared to alumina (19.529%), and photocopy toner +
coconut shell charcoal (19.691%).

Keywords : Gas carburisation, fluidised bed furnace, AISI 4140 steel,
Temperature 800°C, Coconut shell charcoal, Alumina powder, Copier toner.
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