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ABSTRAK

ANALISIS PENGARUH VARIASI TEMPERATUR DAN WAKTU
PENUAAN (AGING) PERLAKUAN PANAS T6 TERHADAP FASA YANG
TERBENTUK PADA CORAN REMELTING AA 6061

Paduan aluminium AA 6061 merupakan salah satu material yang banyak digunakan
pada bidang industri karena memiliki sifat ringan, ketahanan korosi yang baik, serta
mampu meningkatkan sifat mekaniknya melalui perlakuan panas. Perlakuan panas T6
merupakan salah satu metode untuk meningkatkan kekuatan material melalui
mekanisme penguatan presipitasi dengan pembentukan fasa penguat berupa Mg-Si.
Namun, pada material hasil remelting terjadi perubahan karakteristik strukturmikro
akibat adanya segregasi unsur, perubahan distribusi presipitat, serta kemungkinan
terbentuknya fasa intermetalik yang dapat mempengaruhi sifat mekanik material.
Oleh karena itu, pengaturan temperatur dan waktu aging menjadi faktor penting dalam
menentukan evolusi fasa yang terbentuk pada coran remelting AA 6061. Penelitian
ini bertujuan untuk menganalisis pengaruh variasi temperatur dan waktu aging
perlakuan panas T6 terhadap fasa yang terbentuk pada coran remelting AA 6061 serta
mengetahui pengaruhnya terhadap nilai kekerasan material. Metode penelitian
dilakukan dengan proses remelting aluminium AA 6061 menggunakan tungku
krusibel, kemudian dilakukan perlakuan panas T6 dengan tahapan solution treatment,
quenching, dan artificial aging dengan variasi temperatur 165°C, 185°C, dan 205°C
serta variasi waktu penahanan 1,5 jam, 2,5 jam, dan 3,5 jam. Pengamatan
strukturmikro dan Fasa yang terbentuk mengggunakan SEM-EDX (Scanning
Elektron Microscope — Energy Dispersive X-ray Spectroscopy), sedangkan sifat
mekanik material dianalisis menggunakan pengujian kekerasan Brinell. Hasil
penelitian menunjukkan bahwa perlakuan panas T6 memberikan pengaruh terhadap
perubahan struktur mikro dan pembentukan fasa pada material AA 6061 hasil
remelting. Berdasarkan hasil SEM-EDX, fasa utama yang terbentuk berupa matriks
a-Al dengan adanya presipitat yang mengandung unsur Mg dan Si yang menunjukkan
terbentuknya fasa Mg.Si sebagai fasa penguat. Selain itu ditemukan unsur Fe dan Si
yang berpotensi membentuk fasa intermetalik AlFeSi akibat pengaruh proses
remelting. Variasi temperatur dan waktu aging menyebabkan perubahan
perkembangan presipitat, dimana peningkatan temperatur dan waktu aging
mempercepat proses difusi Mg dan Si sehingga meningkatkan pembentukan presipitat
hingga mencapai kondisi optimum sebelum mengalami overaging. Hasil pengujian
kekerasan Brinell menunjukkan bahwa perlakuan aging memberikan peningkatan
nilai kekerasan dibandingkan spesimen tanpa perlakuan panas. Nilai kekerasan
tertinggi diperoleh pada spesimen M2 dengan temperatur aging 185°C selama 2,5 jam
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yaitu sebesar 67,91 HB, yang menunjukkan kondisi pembentukan presipitat paling
optimal dalam meningkatkan kekerasan material. Setelah melewati kondisi optimum,
peningkatan waktu aging menyebabkan kecenderungan penurunan kekerasan akibat
pertumbuhan presipitat yang menyebabkan efek overaging. Berdasarkan penelitian
ini dapat disimpulkan bahwa variasi temperatur dan waktu aging pada perlakuan
panas T6 berpengaruh terhadap pembentukan fasa dan sifat mekanik coran remelting
AA 6061. Pembentukan presipitat Mg.Si yang optimal mampu meningkatkan
kekerasan material melalui mekanisme penguatan presipitasi, sedangkan perlakuan
aging berlebih dapat menyebabkan penurunan efektivitas penguatan akibat perubahan
ukuran dan distribusi presipitat.

Kata kunci: AA 6061, Remelting, Perlakuan Panas T6, Aging, SEM-EDX,
Kekerasan Brinell.
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ABSTRACT

ANALYSIS OF THE EFFECT OF AGING TEMPERATURE AND TIME
VARIATIONS IN T6 HEAT TREATMENT ON PHASE FORMATION IN
REMELTED CAST AA 6061 ALLOY

AA 6061 aluminum alloy is one of the materials widely used in industrial applications
due to its lightweight properties, good corrosion resistance, and ability to improve
mechanical properties through heat treatment. T6 heat treatment is one of the methods
used to increase material strength through the precipitation hardening mechanism by
forming strengthening phases in the form of Mg:Si. However, remelted materials
experience changes in microstructural characteristics due to element segregation,
changes in precipitate distribution, and the possibility of intermetallic phase
formation that can affect the mechanical properties of the material. Therefore,
controlling aging temperature and time is an important factor in determining the
evolution of phases formed in remelted cast AA 6061 alloy. This study aims to analyze
the effect of variations in aging temperature and time of T6 heat treatment on the
phases formed in remelted cast AA 6061 alloy and to determine their effect on the
material hardness value. The research method was carried out through the remelting
process of A4 6061 aluminum using a crucible furnace, followed by T6 heat treatment
consisting of solution treatment, quenching, and artificial aging with temperature
variations of 165°C, 185°C, and 205°C and holding time variations of 1.5 hours, 2.5
hours, and 3.5 hours. Microstructural observations and phase identification were
performed using SEM-EDX (Scanning Electron Microscope - Energy Dispersive X-
ray Spectroscopy), while the mechanical properties of the material were analyzed
using Brinell hardness testing. The results showed that T6 heat treatment affected the
changes in microstructure and phase formation of remelted AA 6061 material. Based
on SEM-EDX analysis, the main phase formed was an a-Al matrix with precipitates
containing Mg and Si elements, indicating the formation of Mg:Si phase as a
strengthening phase. In addition, Fe and Si elements were also detected, which
potentially formed AlFeSi intermetallic phases due to the remelting process.
Variations in aging temperature and time affected precipitate development, where
increasing aging temperature and time accelerated the diffusion process of Mg and
Si, leading to increased precipitate formation until reaching the optimum condition
before overaging occurred. The results of Brinell hardness testing showed that aging
treatment increased the hardness value compared to specimens without heat
treatment. The highest hardness value was obtained in specimen M2 with an aging
temperature of 185°C for 2.5 hours, reaching 67.91 HB, indicating the most optimal
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precipitate formation condition in improving material hardness. After exceeding the
optimum condition, increasing aging time caused a decrease in hardness due to
precipitate growth, resulting in an overaging effect. Based on this study, it can be
concluded that variations in aging temperature and time during T6 heat treatment
affect phase formation and mechanical properties of remelted cast AA 6061 alloy.
Optimal Mg:Si precipitate formation can improve material hardness through the
precipitation strengthening mechanism, while excessive aging treatment can reduce
strengthening effectiveness due to changes in precipitate size and distribution.

Keywords: AA 6061, Remelting, T6 Heat Treatment, Aging, SEM-EDX, Brinell
Hardness.
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