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Ses AZ31B ARAL R B T U 2 B 1, AR 54K
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AR, I 5 D 22 4391 4 2 kKW F1 280 mm/min,
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Fig. 1 Macromorphology of Al-Cu coating prepared by LC
and LC + FSP
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Fig. 2 Macrostructure of AZ31B modified surface layer with
Al-Cu powder by LC(a) and microstructures of bonding
interface (area 4)(b) and coating (area B)(c)
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Fig. 3 Microstructure of AZ31B modified surface layer with

Al-Cu powder by LC+FSP(a) and microstructures of bonding

interface (area 4;)(b) and coating (area B,)(c)
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Fig. 4 XRD patterns of AZ31B and modified layers with

Al-Cu powders
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Table 1 Concentration analysis results of positions show in

Fig. 2
Mass fraction/%
Position No.
Mg Al Cu
1 57.29 31.07 11.64
2 90.34 9.66

9.66%, IX/NT- Al {E a-Mg F i HCR I, Ak,
KRN o-Mg [k A/MEEYILE Al-Cu 32
P53 A BBl 3 0PV S i JE b v R 7= A — o
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Tt H T T BEA SEAR I -1.563 V $12TFEI-1.457 v, Tt
6.8%. XM, LC ] Al-Cu ¥R)Z48 FSP 2 Ja, ek
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HLA R 1K —0.989 'V, LU REM FEAA 1) 165 ek vl A7 32 7
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Alleg17$H%m*ﬁEAZ3182‘%12FEP3‘£%?163\7W£E%V\Jﬁabé
Ft b, AEABINYS o-Mg TEROVFZ 6 iioiits, AT
IR FE R 6 ik, 65 ol 2 B B U AT IR s, B
U T U, LR AR I DR R o AL AT AL B
T AR A RO SE T B (LI 6(a)) - BEA S22k T
MOPERE, TR Al-Cu EAMRT Al ISR N
85%, T KT Al TEEEA S AR Th IR RV MR B, DAL
W LA ORI ESMAR A Al Mgy 4
JETAA Y . 4 [ Ak 40 1 65 ol P % S5 g /N T
a-Mg, FW] Al,Mg,; 7 NaCl ¥ -P A s e £ 4 1
BEL 1 J68 A7 Dby ) R AR, DT 4 o B A T RS 2
FEPL, WRIZ RN Cu B, Cu fEBE S &b i il



AEZE, & B SRMBOCEBHEE RN T Al-Cu 32 1 B 5 Vg 1985

27 45 10
-0.8F
-1.2F
2
.8
5
< -1.6
=W
— AZ31B
-20F —LC
—— LC+FSP
_2.4 1 1 1 1 1
-7 6 -5 4 -3 2 -
lg(Z/mA)

5 AZ31B Bt SRR AL 2k

Fig. 5 Potentiodynamic polarization curves of modified layer
and matrix AZ31B

BEl6 AZ31B Hea e LiR)2 A SEM &
Fig. 6 Surface SEM images of electrochemical corrosion

specimens of AZ31B magnesium alloy(a) and coatings
prepared by LC(b) and FSP(c)
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R B il B

3 #ig

1) K HIBOGIE BOR R BRI TAR 45 & I ER
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Microstructure and properties of Al-Cu coating on magnesium
alloys prepared by laser cladding+friction stir processing

LIU Fen-jun', JI Yan', MENG Qing-sen”, LI Zeng-sheng', BAI Yan-xia'

(1. College of Energy Engineering, Yulin Engineering Technology Research Center for Frontier Materials,
Yulin University, Yulin 719000, China;
2. College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Al-Cu powders were prepared on the surface of AZ31B magnesium alloy by a method of combining laser
cladding and friction stir processing. The microstructure feature, phase component and corrosion resistance of the
modified layer were studied by scanning electron microscopy (SEM), energy dispersive spectroscopy (EDS), X-ray
diffractometry (XRD) and electrochemical workstation. The composite modified layers with Al-Cu powders are
composed of a-Mg, Al;;Mg;; and AlCu,. Both modified layers show very good bonding with the magnesium alloy
substrate. The corrosion resistance of the Al-Cu coating is higher than that of the substrate. Compared with the matrix and
laser cladding, the maximum self-corrosion potential (—0.989 V) with Al-Cu powders prepared by friction stir processing
increases by 36.7% and 32.1%, respectively.

Key words: AZ31B magnesium alloy; laser cladding; friction stir processing; microstructure; corrosion resistance
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