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ABSTRAK 

ANALISA CACAT CORAN DAN PENGARUH VARIASI TEMPERATUR 

DAN WAKTU PENUAAN (AGING) PERLAKUAN PANAS T6 TERHADAP 

STRUKTURMIKRO CORAN REMELTING AA 6061 

 

Aluminium paduan AA 6061 merupakan material yang banyak digunakan dalam 

bebagai aplikasi industri karena memiliki beberapa kelebihan seperti ketahanan korosi 

yang baik, dan dapat ditungkatkan sifat mekaniknya melalui perlakuan panas. 

Penelitian ini bertujuan untuk mengetahui proses remelting dan proses perlakuan 

panas T6 terhadap cacat material, komposisi unsur, dan nilai kekerasan aluminium 

6061 setelah pengecoran ulang (remelting). Proses pengecoran ulang (remelting) 

menggunakan tungku krusibel dan cetakan besi terbuka, kemudian hasil remelting 

diberikan perlakuan panas T6 dengan variasi temperatur aging 165℃, 185℃, dan 

205℃ serta waktu aging selama 1,5 jam, 2,5 jam, dan 3,5 jam. Pengujian yang 

dilakukan dalam penelitian ini meliputi uji penetran warna, uji kekerasan brinell dan 

pengamatan Scanning Elektron Microscope – Energy Dispersive X-ray Spectroscopy 

(SEM – EDX). Hasil penelitian menunjukkan bahwa proses remelting menyebabkan 

penurunan nilai kekerasan dari 81,04 BHN pada spesimen raw material menjadi 55,21 

BHN pada spesimen tanpa T6 akibat perubahan strukturmikro dan munculnya cacat 

coran. Pengamatan pentran warna menunjukkan adanya porositas dan retakan pada 

hasil coran. Hasil SEM – EDX menunjukkan bahwa aluminium (Al) tetap menjadi 

unsur yang dominan, sedangkan unsur paduan magnesium (Mg) dan silikon (Si) 

mengalami perubahan distribusi akibat proses remelting dan perlakuan panas. 

Perlakuan panas T6 terbukti mampu meningkatkan nilai kekerasan material, dengan 

nilai tertinggi pada spesimen (3C) temperatur 205℃ selama 3,5 jam. Peningkatan 

kekerasan tersebut dipengaruhi oleh proses penguatan presipitasi melalui 

pembentukan fasa Mg2Si yang menghambat pergerakan dislokasi dalam matriks 

alumnium. Dengan demikian, proses perlakuan panas T6 mampu memperbaiki sifat 

mekanik  AA6061 hasil remelting meskipun belum mampu mengembalikan nilai 

kekerasan yang menyamai raw material. 

 

 

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

kekerasan brinell, Mg2Si. 
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ABSTRACT 

 

Analysis of Casting Defects and the Effect of T6 Heat Treatment Aging 

Temperature and Time Variations on the Microstructure of Remelted AA 6061 

Castings 

 

AA6061 aluminum alloy is widely used in various industrial applications due to its 

advantages, such as good corrosion resistance and the ability to improve its 

mechanical properties through heat treatment. This study aimed to investigate the 

effects of the remelting process and T6 heat treatment on material defects, elemental 

composition, and hardness of AA6061 aluminum alloy after remelting. The remelting 

process was carried out using a crucible furnace and an open iron mold, followed by 

T6 heat treatment with aging temperature variations of 165°C, 185°C, and 205°C and 

aging times of 1.5 hours, 2.5 hours, and 3.5 hours. The tests conducted in this study 

included dye penetrant testing, Brinell hardness testing, and Scanning Electron 

Microscope–Energy Dispersive X-ray Spectroscopy (SEM-EDX) analysis. The results 

showed that the remelting process reduced the hardness value from 81.04 BHN in the 

raw material specimen to 55.21 BHN in the specimen without T6 treatment due to 

microstructural changes and the formation of casting defects. Dye penetrant 

observations revealed the presence of porosity and crack defects in the cast products. 

SEM-EDX analysis indicated that aluminum (Al) remained the dominant element, 

while the alloying elements magnesium (Mg) and silicon (Si) experienced 

redistribution as a result of the remelting process and heat treatment. The T6 heat 

treatment was proven to increase the hardness of the material, with the highest 

hardness value obtained in specimen 3C at an aging temperature of 205°C for 3.5 

hours. The increase in hardness was attributed to precipitation strengthening through 

the formation of the Mg₂Si phase, which inhibited dislocation movement within the 

aluminum matrix. Therefore, the T6 heat treatment process was able to improve the 

mechanical properties of remelted AA6061 aluminum alloy, although it was not able 

to fully restore the hardness value to that of the raw material. 

 

 

Keywords : Aluminium AA 6061, remelting, perlakuan panas T6, SEM – EDX, 

kekerasan brinell, Mg2Si. 
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