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ANALISIS PENGARUH NIKEL (Ni) TERHADAP LAJU KOROSI PADA
MATERIAL FULL HEUSLER Fe:CrAliNi,

RISQI CHONIYIL ARDI

ABSTRAK

Penelitian ini menganalisis pengaruh substitusi Nikel (X = 0; 0.05; 0.2; dan 0.5) pada
paduan Full Heusler Fe,CrAl;_,Ni,dalam media Air RO dan NaCl 3,5% menggunakan
metode Polarisasi Tafel, Chronoamperometry (CA), dan Electrochemical Impedance
Spectroscopy (EIS). Hasil kuantitatif menunjukkan bahwa spesimen tanpa Nikel (x =
0) memiliki ketahanan korosi paling unggul dengan laju korosi terendah (0,0037
mmPY pada Air RO dan 0,0185 mmPY pada NaCl 3,5%), resistansi polarisasi (R))
tertinggi (22.977 Q dan 11.654 Q), serta koefisien difusi (D) terendah. Sebaliknya,
peningkatan kadar Ni hingga x = 0.5 pada media klorida memicu lonjakan laju korosi
ekstrem hingga 13,413 mmPY. Secara kualitatif, penambahan Ni justru memperburuk
ketahanan pasivasi; kadar Ni rendah (x = 0.05) memicu pergeseran pusat pita-d yang
meningkatkan reaktivitas permukaan, sementara kadar Ni tinggi (x = 0.5)
menyebabkan deplesi Kromium (Cr) serta mempercepat penetrasi ion Cl~ yang
merusak lapisan pasif. Kesimpulannya, paduan murni Fe,CrAl (x = 0) merupakan

komposisi paling optimal dan paling stabil terhadap korosi.

Kata Kunci: Paduan Heusler Fe,CrAl,_,Nir, Doping Nikel, Laju Korosi, Polarisasi
Tafel, EIS.
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ANALYSIS OF NICKEL (NI) INFLUENCE ON THE CORROSION RATE OF
FULL HEUSLER Fe:CrAli-xNix MATERIALS
RISQI CHONIYIL ARDI

ABSTRACT

This study analyzes the effect of Nickel substitution (x = 0; 0.05; 0.2; and 0.5) on the
Full Heusler alloy Fe:CrAli-.Nix in RO water and 3.5% NaCl media using Tafel
Polarization, Chronoamperometry (CA), and Electrochemical Impedance
Spectroscopy (EIS). Quantitative results indicate that the specimen without Nickel (x
= 0) exhibits superior corrosion resistance, characterized by the lowest corrosion
rates (0.0037 mmPY in RO water and 0.0185 mmPY in 3.5% NacCl), the highest
polarization resistance (Rp) values (22,977 Q and 11,654 Q), and the lowest diffusion
coefficient (D). Conversely, increasing the Ni content to x = 0.5 in chloride media
triggers an extreme surge in the corrosion rate, reaching 13.413 mmPY. Qualitatively,
the addition of Ni impairs passivation resistance; low Ni content (x = 0.05) induces a
d-band center shift that increases surface reactivity, whereas high Ni content (x = 0.5)
causes Chromium (Cr) depletion and accelerates the penetration of Cl™ ions, thereby
damaging the passive layer. In conclusion, the pure Fe:CrAl alloy (x = () represents

the most optimal and corrosion-stable composition.

Keywords: Fe:CrAli-«Ni. Heusler alloy, Nickel doping, Corrosion rate, Tafel

polarization, EIS.
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1 Struktur kristal paduan Heusler lengkap. Kisi terdiri dari subkisi

fcc (A-D) terhadap koordinat Wyckoff (0, 0, 0), (0.25, 0.25, 0.25, 0.25),
(0.5, 0.5, 0.5), dan (0.75, 0.75, 0.75) secara berturut-turut..(L. F. Huang et

al., 2023).
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