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Influence of Addition of Mg, RE (La.Ce) on Corrosion Resistance of
Hot Dipping 55%AIl-Zn-1. 6 %Si Coating

Yuan Ming . Luo Xinyi, Yao Zhengjun
(College of Material Science and Technology, Nanjing University of
Aeronautics &. Astronautics, Nanjing, 211106, China)

Abstract:55% Al-Zn-1. 6 % Si coating with different amounts of Mg and RE is prepared by the hot dip
plating method. The morphology and corrosion resistance are charactered by scanning electron micro-
scope (SEM), salt spray test and corrosion weightless test, respectively. The influence of the amount of
Mg and RE in 55% Al-Zn-1. 6 % Si alloy coating on corrosion resistance is studied. The corrosion mecha-
nisms are discussed based on the X-ray diffraction (XRD) results and the electrochemical tests of
55% Al-Zn-1. 6 % Si-Mg-RE and 55% Al-Zn-1. 6% Si coatings. The results show that Mg can refine the
grains and strengthen the grain boundary, and the best addition amount of Mg is 1. 5%. RE can reduce
the liquid surface tension, refine the grains and improve the corrosion resistance, and the best addition
amount of RE is 0.12%. The addition of Mg and RE causes Al preferred crystal to decrease, so that the
surface potential of coating tends to be homogenization, and the corrosion speed of micro cell is reduced.
The corrosion potential of 55% Al-Zn-1. 6%4Si-1. 5% Mg-0. 12% RE coating is —0. 983 V and the corro-
sion current density is 16. 91 pA/cm”.
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Tab.1 Composition of alloy wt %
ot =2 Al Si Mg RE Zn
1# 55 1.6 0.50 0.12 bal
24 55 1.6 1.00 0.12 bal
3 55 1.6 1. 50 0.12 bal
44 55 1.6 2.00 0.12 bal
S5H 55 1.6 0. 04 1. 50 bal
(=1 55 1.6 0.08 1. 50 bal
7H 55 1.6 0.16 1. 50 bal
84 55 1.6 0. 00 0. 00 bal

THUE LAESE UG #EA B BE T2, S vh R A —
Wi LL i NH, CL, ZnCl KCL Sy B4 7000 6 ik b
A B PER WP AR 80 "C R B 3 min, JRUH AT
BET o SRJE R E T Y A T BRI A B I RS
WL AE 710 C R 4 min, #2470 R P IR
PEAT 250 RIS IR IR
1.3 RERBEFIEF XRD 185347

K JSM-6360LV B4 #i, F 1 {3 5% (Scan-
ning electron microscopy, SEM) W 2X14 )2 & 1| £
S 43 BT AN R 50 28 U8 1 6 U U2 3R THDE S5 5
K D8 ADVANCE %I X #f £k 117 § 1% (X-ray dif-
fraction, XRD) X} ¥k 2 #4790 A0 43 #7 .
1.4 HEHRELR

K4l GB/T10125 # g iy Pk 46 25 SC e 225K
K H 5% (wt2) NaCl ¥ W Wt 55, 8 % pH {H. 7¢
35 Tl iEF 6. 6~7. 2 JuH . H A4 A e R85
TEF LR B RIES % .
1.5 KEFEMmM

2R T T ol 0 0 R 4 R RS el e R ) O I
Z— U A 4 e ol AR S Ty 1 ) . ek
RERRIRN

ny

f:mo*

A emo A AT AR 0 R sy A S —E B
V) P B ol s I 2 B 2 1 S ol ™ 0 i e ) O o
1.6 mBgFNR

K F CHI 660D R At Al 2 i3 & 4t I 7 1k
Bk, MEC= R R E 1 R, DU A
H ok HL #% (Staurated calomel electrode, SCE) fE N
Z PO B AR AR Dy i B F AR R R R AR S
EmAR . AR AN 1 em X1 em, HARH 5
FiAB a2t

? ERERSS
2.1 Mg B9 ik = o 6 A B 2 0
Bl 2 AT Mg ¥ in it il 4 9 556 Al-Zn-



698 (I R NI NI S S (1 BAT B
FLALE AR
L & =+
Q Q Q9
SCE
Pthy AR

B 1 AR = AR R R s R
Fig. 1 Schematic diagram of three-electrode system for

electrochemical test
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Fig. 2 Surface morphologies of alloy coatings with dif-

ferent Mg additions
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Tab. 2  Experimental phenomenon of salt spray test with

different Mg addition amounts
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Fig. 4 Surface morphologies of alloy coatings with dif-

ferent RE additions
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Tab.3  Experimental phenomenon of salt spray test with

different RE addition amounts
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Fig. 6 Polarization curves of different alloy coatings
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Tab. 4 Electrochemical parameters of two alloy coatings

SRR —E/mV  I/(pA+cm™?)
55%Al-Zn-1. 6 % Si-
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Fig. 7 XRD analysis of alloy coatings with different
compositions
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