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ABSTRAK 

Aisya Maharani  

NIM: 211720037 

 

Analisis Performa Paduan AA7075 dengan Doping TiB2 dan Perlakuan 

Double Aging 

Penelitian ini mengembangkan paduan alumunium AA7075 yang 

dipadukan dengan partikel penguat dan perlakuan double aging. Paduan 

alumunium AA7075 dikenal luas dalam industri dirgantara karena kombinasi 

mekanik yang unggul, seperti kekuatan tinggi, ketahanan korosi, dan bobot 

yang ringan. Namun, untuk aplikasi ekstrem seperti sirip roket, diperlukan 

peningkatan performa material melalui modifikasi komposisi dan perlakuan 

panas. Penelitian ini bertujuan untuk menganalisis pengaruh penambahan 

partikel penguat titanium diborida (TiB2) sebesar 8wt% berat serta perlakuan 

double aging terhadap struktur mikro, fasa, dan sifat mekanik paduan 

AA7075. Sampel disintesis menggunakan arc melting, kemudian diberi 

perlakuan double aging pada suhu 120℃ selama 6 jam dan 140℃ selama 6 

jam. Karakterisasi dilakukan menggunakan X-Ray Diffraction (XRD) untuk 

identifikasi fasa, dan Scanning Electron Microscope (SEM) untuk analisis 

mikrostruktur dan morfologi, densitometer metode Archimedes untuk 

pengukuran densitas, serta uji kekerasan menggunakan Leeb Hardness 

Tester. Hasil karakterisasi menunjukkan bahwa sampel AA7075/8%TiB2 

dengan perlakuan double aging memiliki struktur mikro lebih halus dan 

partikel penguat terdistribusi merata. Kekerasan meningkat signifikan dari 

101,6 HV (AA7075 tanpa DA) menjadi 160,6 HV (AA7075/8%TiB2 DA), 

dan dnesitas naik dari 1,9816       menjadi 2,6979      . Uji erosi 

menunjukkan laju erosi menurun dari 0,098      menjadi 0,064      

setelah perlakuan double aging. Dengan demikian, kombinasi TiB2 dan 

double aging efektif meningkatkan kekerasan, densitas, dan ketahanan erosi 

material.   

Kata kunci: AA7075, TiB2, double aging, struktur mikro, kekerasan, arc 

melting 
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Performance Analysis of AA7075 Alloy with TiB2 Doping and Double Aging 

Treatment 

 

This study investigated the development of a modified AA7075 

aluminum alloy matrix composite, produced through the addition of reinforcing 

particles and implementing a carefully planned double-aging process. The 

AA7075 aluminum alloy is widely utilized in the aerospace sector because of 

its excellent mechanical properties, such as high tensile strength, corrosion 

resistance, and desirable density characteristics. However, more demanding 

applications, such as rocket fin manufacturing, require enhanced optimization 

of performance characteristics by modified variations to the composition and 

the implementation of effective heat treatment techniques. This research aims 

to clarify the effect of incorporating 8wt% titanium diboride (TiB₂) reinforcing 

particulates, along with the application of double-aging process, on the 

resulting microstructural development, phase composition, and overall 

mechanical properties of the AA7075 alloy. Samples were manufactured using 

arc melting, followed by controlled double-aging process that included 

exposure to 120°C for 6 hours, followed by an annealing phase at 140°C for 6 

hours. A thorough characterization was conducted, including X-ray diffraction 

(XRD) for definitive phase identification, scanning electron microscopy (SEM) 

for detailed evaluation of microstructural features and morphological 

characteristics, Archimedes’ method-based densitometry for accurate 

measurement of bulk density, and Leeb rebound hardness testing to determine 

surface hardness values. Characterization results revealed that the AA7075 

alloy reinforced with 8 wt.% TiB₂ and subjected to double aging treatment 

exhibited a refined microstructure with a homogeneous distribution of 

reinforcement particles. The hardness increased significantly from 101.6 HV 

(unaged AA7075) to 160.6 HV (AA7075/8 wt.% TiB₂ with double aging), 

while the density improved from 1.9816       to 2.6979      . Erosion 

tests demonstrated a substantial reduction in the erosion rate, decreasing from 

0.098      to 0.064      following the double aging process. These 

findings confirm that the combination of TiB₂ reinforcement and double aging 

treatment effectively enhances the mechanical performance and erosion 

resistance of the AA7075 alloy, making it a promising candidate for high-

performance aerospace applications. 

Keywords: AA7075, TiB₂, double-aging, microstructure, hardness, arc 

melting. 
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