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ABSTRAK

Dinda Aprilia Saparudin
NIM: 211720040

Analisis Pengaruh Sealant dan Waktu Post-Treatment Sealing
terhadap Ketahanan Warna dan Korosi Lapisan Oksida Anodik
Ti-6Al-4V untuk Aplikasi Implan Biomedis

Penelitian ini bertujuan untuk menganalisis pengaruh jenis sealant dan
variasi waktu sealing terhadap karakter permukaan, ketahanan warna,
dan ketahanan korosi lapisan oksida anodik pada paduan Ti-6Al-4V
(Ti64) sebagai material implan biomedis. Proses anodisasi dilakukan
menggunakan larutan HsPO4 1 M pada tegangan 60 V selama 30 detik.
Setelah anodisasi, dilakukan post-treatment sealing menggunakan dua
jenis sealant, yaitu H-O pada suhu 100°C dan larutan NaOH 0,1 M
pada suhu 60°C, masing-masing dengan waktu perendaman 10, 30,
dan 60 menit. Karakterisasi dilakukan melalui pengamatan morfologi
dan analisis komposisi unsur menggunakan SEM-EDX, pengukuran
kekasaran permukaan, sudut kontak, analisis struktur kristal
menggunakan X-Ray Diffraction (XRD), uji ketahanan warna
menggunakan colorimeter, serta uji ketahanan korosi menggunakan
metode Tafel extrapolation dalam larutan 3,5 %b/b NaCl. Hasil
penelitian menunjukkan bahwa proses sealing berpengaruh terhadap
perubahan morfologi dan komposisi permukaan, yang berdampak
pada ketahanan warna dan korosi. Sealing dengan H.O mampu
mempertahankan warna dan meningkatkan ketahanan korosi,
sedangkan sealing dengan NaOH cenderung menyebabkan degradasi
warna pada waktu perendaman yang lebih lama. Variasi waktu sealing
mempengaruhi  efektivitas  proses sealing, terutama dalam
memperbaiki kestabilan lapisan oksida. Secara keseluruhan, proses
post-treatment sealing memberikan kontribusi positif terhadap
peningkatan performa permukaan hasil anodisasi pada waktu optimal.

Kata kunci: anodisasi, Ti-6Al-4V, sealing, ketahanan warna,
ketahanan korosi.

i



ABSTRACT

Dinda Aprilia Saparudin
NIM: 211720040

Analysis of the Effects of Sealant and Post-Treatment Sealing Time
on the Color and Corrosion Resistance of Anodic Oxide Layers on
Ti-6Al-4V for Biomedical Implant Applications

This study investigates the effect of sealant type and sealing time on
the surface character, color stability, and corrosion resistance of anodic
oxide layers on Ti-6Al-4V (Ti64) alloy for biomedical implant
applications. Anodization was carried out in a 1 M HsPOa solution at
60 V for 30 seconds. Post-treatment sealing was subsequently
conducted using two types of sealants: H.O at 100°C and 0.1 M NaOH
solution at 60°C, with sealing times of 10, 30, and 60 minutes,
respectively. Characterization was carried out through morphological
observation and composition analysis using SEM-EDX, surface
roughness measurement, contact angle, crystal structure analysis using
X-ray diffraction (XRD), color stability test using a colorimeter, and
corrosion resistance evaluation using the Tafel extrapolation method in
a 3.5 wt.% NaCl solution. The results show that the sealing process
affects surface morphology and chemical composition, which impact
both color retention and corrosion resistance. Sealing with H.O can
maintain color and improve corrosion resistance while sealing with
NaOH tends to cause color degradation at longer sealing times.
Variations in sealing time affect the effectiveness of the sealing
process, especially in improving the stability of the oxide layer.
Overall, the post-treatment sealing process positively improves
anodized surface performance at the optimal time.

Keywords: anodization, Ti-6Al-4V, sealing, color resistance,
corrosion resistance.
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MOTTO

“However difficult life may seem,
there is always something you can do and succeed at.”

— Stephen Hawking
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