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ABSTRAK 

 

ANALISIS PENGARUH VARIASI TEMPERATUR DAN WAKTU 

PENUAAN (AGING) PERLAKUAN PANAS T6 TERHADAP DISTRIBUSI 

DAN PRESIPITAT YANG TERBENTUK PADA CORAN REMELTING AA 

6061 

 

Paduan aluminium AA 6061 banyak digunakan dalam industri karena memiliki 

kombinasi sifat mekanik yang baik, ketahanan korosi yang tinggi, serta kemudahan 

dalam proses manufaktur. Namun, proses remelting dapat menyebabkan perubahan 

strukturmikro dan penurunan sifat mekanik material. Penelitian ini bertujuan untuk 

menganalisis pengaruh variasi temperatur dan waktu artificial aging pada perlakuan 

panas T6 terhadap nilai kekerasan dan strukturmikro AA 6061 hasil remelting. 

Penelitian diawali dengan proses remelting material AA 6061, dilanjutkan dengan 

perlakuan panas T6 yang meliputi solution treatment pada temperatur 540°C selama 

1 jam, quenching menggunakan media air, dan artificial aging pada temperatur 

165°C, 185°C, dan 205°C dengan variasi waktu penahanan 1,5 jam, 2,5 jam, dan 3,5 

jam. Pengujian yang dilakukan meliputi uji kekerasan Brinell, pengamatan 

mikrostruktur menggunakan Scanning Electron Microscope (SEM), dan analisis 

komposisi unsur menggunakan Energy Dispersive X-ray Spectroscopy (EDX). Hasil 

penelitian menunjukkan bahwa variasi temperatur dan waktu artificial aging 

berpengaruh terhadap nilai kekerasan dan distribusi partikel pada matriks 

aluminium. Nilai kekerasan tertinggi diperoleh pada sampel dengan temperatur 

aging 185°C dan waktu penahanan 2,5 jam sebesar 68,15  BHN , sedangkan nilai 

kekerasan terendah diperoleh pada sampel dengan temperatur aging 165°C dan 

waktu penahanan 1,5 jam sebesar 45,25  BHN . Hasil pengamatan SEM 

menunjukkan bahwa distribusi partikel yang lebih homogen cenderung 

menghasilkan nilai kekerasan yang lebih tinggi. Analisis EDX menunjukkan 

keberadaan unsur Mg dan Si pada area pengamatan yang mengindikasikan potensi 

terbentuknya presipitat berbasis Mg₂Si. Berdasarkan hasil penelitian, dapat 

disimpulkan bahwa variasi temperatur dan waktu artificial aging pada perlakuan 

panas T6 memengaruhi distribusi partikel dan nilai kekerasan paduan aluminium AA 

6061 hasil remelting. Kondisi aging optimum pada penelitian ini diperoleh pada 

temperatur 185°C dengan waktu penahanan 2,5 jam. 

 

Kata kunci: AA 6061, remelting, perlakuan panas T6, aging, presipitat, SEM–EDX, 

kekerasan Brinell. 
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ABSTRACT 

 

Analysis of the Effect of T6 Heat Treatment Aging Temperature and 

Holding Time Variations on the Distribution and Formation of 

Precipitates in Remelted AA 6061 Aluminum Alloy Castings 

 

AA 6061 aluminum alloy is widely used in industry due to its excellent combination 

of mechanical properties, high corrosion resistance, and good manufacturability. 

However, the remelting process may cause changes in the microstructure and reduce 

the mechanical properties of the material. This study aims to analyze the effect of 

artificial aging temperature and holding time variations during the T6 heat 

treatment process on the hardness and microstructure of remelted AA 6061 

aluminum alloy. The research began with the remelting process of AA 6061 

aluminum alloy, followed by T6 heat treatment consisting of solution treatment at 

540°C for 1 hour, water quenching, and artificial aging at temperatures of 165°C, 

185°C, and 205°C with holding times of 1.5, 2.5, and 3.5 hours. The material was 

characterized using the Brinell hardness test, microstructural observation with a 

Scanning Electron Microscope (SEM), and elemental composition analysis using 

Energy Dispersive X-ray Spectroscopy (EDX). The results showed that variations in 

artificial aging temperature and holding time significantly affected the hardness and 

particle distribution within the aluminum matrix. The highest hardness value of 

68.15 BHN was obtained at an aging temperature of 185°C with a holding time of 

2.5 hours, while the lowest hardness value of 45.25 BHN was obtained at an aging 

temperature of 165°C with a holding time of 1.5 hours. SEM observations indicated 

that a more homogeneous particle distribution tended to produce higher hardness 

values. Furthermore, EDX analysis revealed the presence of Mg and Si elements in 

the observed areas, indicating the potential formation of Mg₂Si-based precipitates. 

Based on the results of this study, it can be concluded that variations in artificial 

aging temperature and holding time during the T6 heat treatment process influence 

the particle distribution and hardness of remelted AA 6061 aluminum alloy. The 

optimum aging condition in this study was achieved at an aging temperature of 

185°C with a holding time of 2.5 hours.  

 

Keywords: AA 6061, remelting, T6 heat treatment, artificial aging, precipitates, 

SEM–EDX, Brinell hardness. 
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