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Corrosion Behavior of Several Aluminum Alloy in Automobile Antifreeze

LIU Fenzhao
(Department of Chemistry & Chemical Engineering, Lvliang University, Lvliang 033000, China)

Abstract: The corrosion behavior of 2024 aluminum alloy, aluminum LY12, cast aluminum ZL101
and aluminum magnesium alloy in commercial automobile antifreeze was evaluated by static weight
loss method, polarization curve method and electrochemical impedance spectroscopy (EIS). The re-
sults show that the initial corrosion rates of several aluminum alloys in two kinds of automobile anti-
freeze are great different, and the corrosion rate decrease with the increase of time. The results of
weight loss test, polarization curve and EIS test show that the corrosion of several aluminum alloy mate-
rials in the No.2 automobile antifreeze is lighter, which indicates that No.2 automobile antifreeze is
more suitable for the use of aluminum alloy materials in automobile engines.
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Tab.l Chemical composition of the experimental materials (wt.% )

MBEFR Fe Si Zn Mn Mg Cu Al
20244854 0.50 0.50 0.25 0.30 1.50 3.80 N

ALY 12 0.50 0.50 0.25 0.0-0.9 1.20-1.80 3.80-4.90 A
B ZL101 0.50 6.50-7.50 0.30 0.35 0.25-0.45 0.20 At

WMEBER4E 0.50 0.40 0.25 0.20-0.70 3.50-4.50 0.10 A
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Fig.1 Corrosion rate curves of several aluminum alloys in different automotive antifreeze solutions
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Fig.2 Polarization curves of several aluminum alloy materials in different automotive antifreeze solutions
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Tab.2 Fitting results of polarization curve parameters of
several aluminum alloys in different automotive an-

tifreeze solutions

FE 2R i/ (A-cm?) EJ/V
2024-1 5.0776x10° -0.61923
2024-2 4.7833x107 -0.37921
LY12-1 3.5776x10° -0.53004
LY12-2 1.4956x10° -0.49009
ZL101-1 5.4564x10° -0.54016
ZL101-2 6.9375x10 -0.40265

LM-1 2.4851x10 -0.91971
LM-2 1.5774x10° -0.82428
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Fig.3 Impedance spectra of several aluminum alloys in different automotive antifreeze solutions
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Tab.3 Fitting results of impedance parameters of several aluminum alloys in different automotive antifreeze solutions

FE AR RJ/(Q-cm?) R/(Q-cm?) CPE-T/(x107 F-cm™?) CPE-P
2024-1 135.60 6445 1.555 0.88385
2024-2 130.20 15748 1.2065 0.86559
LY12-1 106.50 1696 3.3187 0.83666
LY12-2 72.16 29174 2.2013 0.84559
ZL101-1 112.60 6716 3.7901 0.82847
ZL101-2 81.19 16107 5.1598 0.80447
LM-1 168.50 2940 2.1211 0.88362
LM-2 123.00 6450 2.1550 0.85425
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Fig.4 Electrochemical equivalent circuit for EIS fit-

ting of several aluminum alloys in different au-

tomotive antifreeze solutions
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