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Abstrak

Aluminium Matrix Composite (AMC) adalah salah satu jenis material yang
memiliki potensi dan keunggulan besar untuk dikembangkan saat ini. Aplikasi
komposit matriks aluminium banyak dibutuhkan pada bidang industri otomotif
dan dirgantara. Penelitian ini dilakukan untuk mengetahui pengaruh penambahan
Mg dan perlakuan panas terhadap sifat fisik mekanik komposit matriks aluminium
remelting piston berpenguat SiO2. Proses perlakuan panas dilakukan pada
temperatur solution treatment 540 0C selama 6 jam dan quenching dengan media
air bertemperatur 80 0C selama 60 detik dan dilanjutkan proses artificial aging
pada temperatur 165 0C selama 12 jam, terakhir komposit matriks aluminium
didinginkan dengan media air bertemperatur ruangan. Hasil penelitian
menunjukkan komposit tanpa penambahan Mg dan komposit dengan penambahan
Mg 1%, 1,5%, 2%, dan 2,5%Wt Mg memiliki kekuatan impak masing-masing
sebesar 0,684 J/mm2, 0,709 J/mm2, 0,765 J/mm2, 0,790 J/mm2, dan 0,801 J/mm2

sedangkan kekerasan Brinell masing-masing sebesar 81,014 Kg/mm2, 88,394
Kg/mm2, 97,783 Kg/mm2, 101,531 Kg/mm2, dan 107,502 Kg/mm2 (BHN). Hasil
pengamatan menggunakan mikroskop optik memperlihatkan persebaran SiO2

yang merata dengan variasi penambahan Mg dan terbentuknya presipitat didalam
komposit matriks aluminium.

Kata Kunci : Aluminium Matrix Composite, Piston, SiO2, Mg, Stir Casting,

Perlakuan Panas, Kekuatan Impak, Kekerasan Brinell, Struktur

Mikro
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Abstract

Aluminum Matrix Composite (AMC) is one type of material that has a
great potential and advantage for development at this time. The application of
aluminum matrix is much needed in the areas of automotive and aerospace
industries. This study was conducted to determine the effects of Mg addition and
heat treatment on the physical-mechanical properties of aluminum matrix
composite remelting piston with SiO2. The heat treatment process carried out at a
temperature of 540 degree C of solution treatment for six hours and quenched
with a temperature of 80 degree C of water media for 60 seconds, continued with
the process of artificial aging at a temperature of 165 degree C for 12 hours,
lastly, aluminum composite matrix cooled with water media at room temperature.
The results showed that composite without Mg addition and composites with 1%,
1.5%, 2%, and 2.5% Mg have impact strength of 0.684 J/mm2, 0.709 J/mm2, 0.765
J/mm2, 0.790 J/mm2, and 0.801 J/mm2, respectively, and Brinell hardness of
81.014 kg/mm2, 88.394 kg/mm2, 97.783 kg/mm2, 101.531 kg/mm2, and 107.502
kg/mm2 (BHN), respectively. Observation using optical microscope shows evenly-
distributing of SiO2 with variations of Mg addition and the forming of precipitate
in the aluminum matrix composites.

Keywords: Aluminum Matrix Composite, Piston, SiO2, Mg, Stir Casting,

Heating Treatment, Impact Strength, Brinell Hardness, Micro

Structure.
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