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Effects of Zn, Mg, Cu and Fe on Casting Aluminum Alloys in Al-Ni Eutectic System
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Abstract: In order to develop cast aluminum alloy material based on Al-Ni eutectic system, effects of Zn, Mg, Cu
and Fe elements on microstructure, thermal analysis curves and mechanical properties of AI-Ni alloys were com-
paratively investigated by sand casting and squeeze casting. The results indicate that Al, Mg;Zn,; and MgZn, pha-
ses with great aging strengthening effect are formed from Zn and Mg, without reacting with Ni to form any new
second phases yet, while Cu and Fe can react with Ni to form a large number of Al;CuNi phase and Al;FeNi pha-
ses respectively. The amounts of eutectic phases are decreased due to the addition of Zn, Mg, and Cu, broadening
the solidification interval and reducing the casting performances, while the addition of Fe has the contrary effect.
Moreover, Zn and Mg are the most effective strengthening elements in AI-Ni alloys, which are superior to Cu and
Fe from comparative analysis of mechanical properties.
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Tab.1 Chemical composition of Al-Ni casting aluminum alloy %

wy
Ni Fe Zn Mg Cu Mn Zr Ti Si Al

AL-Ni 5.20 0.065 — — — — 0.465 0.211 0.08 A
Al-Ni-Zn-Mg 4.11 0.036 7.56 3.06 — — — 0.192 0.09 &H

i

AFNi-Fe 1.94 0.625 — — — 1.53 0.284 0.132 0.049 44t

APNIFe ) o) 0 625 3.4 1.0 — 1.53 0.284 0.132 0,049 4xit
Zn-Mg
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Fig.1 As-cast microstructures of Al-Ni, Al-Ni-Fe and

Al-Ni-Cu aluminum alloys
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Tab.2 Energy spectrum analysis results of the second phase in
AI-Ni, Al-Ni-Fe and AI-Ni-Cu aluminum alloys
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Fig.2 Microstructures of AI-Ni-Zn-Mg aluminum alloy
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Tab.3 Energy spectrum analysis of Al-Ni-Fe-Zn-Mg
aluminum alloy
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Fig.3 Microstructure of Al-Ni-Fe-Zn-Mg aluminum alloy
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Fig.4 Differential thermal analysis curve of

nickel-containing aluminum alloy
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Tab.4 Temperature range of nickel-containing aluminum
alloy in solid-liquid two-phase zone
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Fig.6 Brinell hardness of nickel-containing casting aluminum alloy
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Sand casting microstructure of nickel-containing aluminum alloy
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Tab.5 Tensile properties of squeeze casting nickel-containing
aluminum alloys

“d Pab FLR S PURLBR AT /MPa  fil 3R/ %
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Corrosion and Electrochemical Properties of Zrs;,Cu,;yNi;; AlyNbs

Amorphous Alloy in HCI Solutions

Zhang Zhiying, Sun Lei, Yue Shumin, Yu Hongliang, Shen Xin
(School of Materials Science and Engineering, Wuhan University of Technology)
Abstract: The corrosion and electrochemical properties of Zr;;CujgNij; AlyNbsamorphous alloy in various HCI so-
lutions were investigated using immersion tests, potentiodynamic polarization tests, scanning electron microscopy
(SEM) and energy dispersive X-ray spectroscopy (EDS). Immersion tests reveal that absence of significant corro-
sion is observed after immersion in 0.01, 0.1 and 1 mol/L HCI solutions for 2 256 h and in 2 mol/L HCI solution
for 720 h, presenting the acceptable corrosion resistance. The corrosion resistance is decreased with the increase of
HCI concentration,and severe corrosion occurs after immersion in 5 mol/l. HCI solution for 168 h. Potentiody-
namic polarization tests demostrate that the spontaneous corrosion potential E.,, is dropped gradually from 0.402
V (vs. SCE) to —0.245 V (vs. SCE), with the corrosion current density j .. increased gradually from 5.212 X
107% A/em? to 6.095X107° A/cm?, showing that the corrosion resistance is gradually deteriorated, which is con-
sistent with the result of immersion test. SEM/EDS analysis indicates that the corrosion products are mainly ox-
ides, such as ZrO, and Cu, O.

Key Words: Amorphous Alloy. Corrosion, Electrochemical Properties, Potentiodynamic Polarization Test
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