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Fig. 1  Polarization curves of the AM60 magnesium alloys

in three kinds of commercial coolants
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Fig.2  Impedance spectra of the AM60 magnesium alloys

immersed in commercial coolants A, B or C with

different time dots represent the experimental re-

sults and lines are their fitting curves



a4 VNG AMO0 BE A TR A R ALV HI P I i AL =17 - 427 -

F 1 MAER 2 PTEUS IS S

Tab. 1 Fitting parameters of the equivalent circuit obtained from EIS in Fig. 2

Immersion time/h

Parameters
1 2 4 7 10
10°V,/Q7" 8" 7.919 8. 445 9.422 10.523 11.524
n, 0.8958 0.8799 0.8578 0.8421 0.8239
C./ Wk 5. 6606 6. 0209 6.5127 7.2206 7.6027
10°7,/7Q7" - s"  839.7 774.8 857.3 919.6 924. 4
n, 0.8210 0.9044 0.9197 0.9326 0.9541
R,/Q 5411 6566 7328 6811 6906
R,./Q 6310 8181 10664 10766 11796
R/Q 276.2 286. 8 298.2 293.3 296. 4
b
Immersion time/h
Parameters
1 2 4 7 10
10°V,/Q7" - s"  5.086 5.660 5.488 5.722 6.120
n, 0.9029 0.9026 0.9031 0.9054 0.9046
C,/uF 4.3952 4.8893 4.7439 5.2393 5.6001
10°,/Q7" - s"  85.46 109.25 93.97 74.41 85.15
n, 0.7443 0.7593 0.7863 0.7872 0.7457
R,/Q 53746 49937 195270 103780 96976
R,/Q 37822 32432 42691 51797 46357
R/Q 316.8 318.6 319.4 317.9 318.9
c
Immersion time/h
Parameters
1 2 4 7 10
10°V,/Q7" 8" 0.5875 0.5502 0. 5459 0.5114 0.5154
n, 0. 8898 0.8947 0. 8955 0.9038 0.9052
C,/uF 0.41196 0.39840 0.41674 0.39234 0.40919
10°V, /07" 8" 0.9529 0.9426 1.0 0.9951 0.9901
Ny, 0.6374 0. 5685 0.5297 0.4674 0.4493
10°R,/Q 2.0184 4.4989 7.8754 48.592 3 16.40
R./Q 89918 102320 157530 144560 205040
R/Q 574.4 578.8 581.7 587.6 587.9

Y,,Y  :admittance of constant phase angel element CPE

dospt do

CPE, ;n,,n, :dispersion coefficient of constant
phase angel element CPE,,CPE  ;C,: capacitance of the uncorroded area;a:coolant A;bh:coolant B;

c¢:coolant C
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Fig.3 Equivalent circuit for the corrosion of AM60 magne-

sium alloys immersed in commercial coolants
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Corrosion Electrochemical Behavior of AM60 Magnesium
Alloys in Automobile Engine Coolants

LI Ling-jie'* , WANG Sha', XIAO Yin', LAN Jun', LEI Jing-lei',
ZHANG Sheng-tao' , PAN Fu-sheng’
(1. College of Chemisiry and Chemical Engineering, Chongqing University, Chongqging 400044 , China;
2. College of Materials Science and Engineering, Chongqing University, Chongqing 400044 , China)

Abstract: The polarization measurements and electrochemical impedance spectroscopy ( EIS) were used to
study the corrosion electrochemical behavior of AM60 magnesium alloys in three kinds of commercial coolants for
automobile engine. Results show that the tested commercial coolants are slightly corrosive to AM60 magnesium
alloys and their corrosivity varies from coolant to coolant. The coolant C is the least corrosive among the studied
commercial coolants and the coolant A is more corrosive than the coolant B and C. The coolant C appears to be
the most promising coolant for automobile engine made by magnesium alloys. The coolant resistivity plays an im-
portant role in the corrosion of AM60 magnesium alloys in commercial coolants, and the competitive adsorption of
coolant components (such as ethylene glycol and the additives) on AM60 surface is also responsible for the cor-
rosion behavior.

Key words: magnesium alloy; commercial coolant; corrosion
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