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Pengaruh Besar Reduksi dan Temperatur Hot Rolling (Canai Panas)
terhadap Sifat Mekanik dan Struktur Mikro Mg-8CAp sebagai Alternatif
Material Implan Biodegradable.

Magnesium memiliki potensi besar sebagai kandidat implan biodegradable karena
sifatnya yang ringan, biokompatibel, serta mampu terurai secara alami di dalam
tubuh. Namun, kekuatan mekanik yang relatif rendah menjadi kelemahan utama
sehingga perlu ditingkatkan melalui penambahan partikel penguat kalsium fosfat
(CAp) dan perlakuan deformasi plastis melalui proses hot rolling. Penelitian ini
bertujuan untuk mengetahui pengaruh variasi reduksi dan temperatur hot rolling
terhadap sifat mekanik dan struktur mikro komposit Mg-8CAp. Komposit dibuat
dengan metode powder metallurgy dan diberi perlakuan hot rolling pada
temperatur 350 °C, 400 °C, dan 450 °C dengan variasi reduksi berbeda. Pengujian
meliputi uji tarik untuk menentukan Ultimate Tensile Strength (UTS), Yield
Strength (YS), elongation, dan modulus elastisitas, serta uji kekerasan Vickers
dan pengamatan struktur mikro menggunakan mikroskop optik. Hasil penelitian
menunjukkan bahwa variasi reduksi dan temperatur berpengaruh signifikan
terhadap sifat mekanik dan mikrostruktur. Nilai kekerasan tertinggi sebesar 53,9
HV diperoleh pada temperatur 350°C, sedangkan nilai UTS maksimum 163,39
MPa dicapai pada reduksi menengah (30 %) pada 400 °C. Nilai elongation
tertinggi mencapai 8,85 % dan modulus elastisitas tertinggi 4,96 GPa. Struktur
mikro menunjukkan perhalusan butir serta distribusi partikel yang merata,
sementara reduksi tinggi pada suhu tinggi memicu rekristalisasi dinamis. Kondisi
optimum dicapai pada reduksi menengah (30 %) pada 350-400 °C yang
menghasilkan kombinasi terbaik antara kekuatan, keuletan, dan struktur mikro
yang halus. Sedangkan pada 450°C kondisi optimum dicapai pada reduksi rendah
(£16%). Hal ini menegaskan bahwa pemilihan temperatur dan besar reduksi
berperan penting dalam mengoptimalkan sifat mekanik komposit Mg-8CAp.
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The Effect of Reduction and Hot Rolling Temperature on the Mechanical
Properties and Microstructure of Mg-8CAp as an Alternative
Biodegradable Implant Material.

Magnesium has great potential as biodegradable implant candidates due to their
lightweight, biocompatible, and biodegradable properties. However, their
relatively low mechanical strength is a major weakness, requiring improvement
through the addition of calcium phosphate (CAp) reinforcement particles and
plastic deformation treatment through a hot rolling process. This study aims to
determine the effect of variations in reduction and hot rolling temperature on the
mechanical properties and microstructure of Mg-8CAp composites. The
composites were made using a powder metallurgy method and subjected to hot
rolling treatment at temperatures of 350 °C, 400 °C, and 450 °C with different
reduction variations. Testing included tensile tests to determine Ultimate Tensile
Strength (UTS), Yield Strength (YS), elongation, and modulus of elasticity, as well
as Vickers hardness tests and microstructure observations using an optical
microscope. The results showed that variations in reduction and temperature
significantly affected the mechanical properties and microstructure. The highest
hardness value of 53.9 HV was obtained at a temperature of 350°C, while the
maximum UTS value of 163.39 MPa was achieved at medium reduction (£30%) at
400°C. The highest elongation value reached 8.85% and the highest elastic
modulus was 4.96 GPa. The microstructure showed grain refinement and even
particle distribution, while high reduction at high temperature triggered dynamic
recrystallization. The optimum condition was achieved at medium reduction
(£30%) at 350—-400°C which produced the best combination of strength, ductility,
and fine microstructure. Meanwhile, at 450°C the optimum condition was
achieved at low reduction (+16%). This confirms that the selection of temperature
and reduction magnitude plays an important role in optimizing the mechanical
properties of Mg-8CAp composites.
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