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Microstructures and Properties of AIMg5S and
AlMg5-Zr Arc Spraying Coatings
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ABSTRACT: The work aims to comparethe microstructures and properties of AIMg5 and AIMg5-Zr arc spraying coatings by
adding a few Zr elements in AIMg coating. The surface morphologies of AIMg5 and AIMg5-Zr coatings were observed with a
stereomicroscope. The adhesion strength and surface microhardness of the coatings were measured by a tensile tester and a
Vickers hardness tester respectively. Corrosion resistance of the coatings was studied by seawater immersion test and salt spray
test. SEM was utilized to investigate the corrosion morphologies of the coatings and a potentiometer was utilized to measure
corrosion potential of the coatings. The microstructures of AIMg5 coating were improved and the porosity of AIMg5 coating
was decreased by adding Zr. The adhesion strength and surface microhardness of AIMg5-Zr coating were 13.8% and 10.8%
higher respectively than that of AIMg5 coating. Self-corrosion potential of AIMg5-Zr coating in seawater was higher than that of

AlIMg5 coating, and after immersion in seawater for 2880 hours, the surface morphologies of AIMg5-Zr coating changed a little.
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Salt spray corrosion rate of AIMg5-Zr coating was slower than that of AIMg5 coating, and after salt spray corrosion for 1920

hours, the corrosion marks on AIMg5 coating were more obvious than that on AIMg5-Zr coating, and there were continuous

corrosion products appearing on AIMg5 coating surfaces. The microstructures and properties of AIMg5-Zr arcspraying coating,

such as the adhesion between coating and substrate, surface microhardness and corrosion resistance are superior to that ofAIMg5

coating.
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Tab.1 Chemical compositions of the hot sprayed alloy wires
%

Alloy

. Zr Ti Cr Mn Mg Al
wire

AlMg5 0.10 0.11 0.12
AlMg5-Zr 0.10  0.10 0.11 0.12

5.00 Remainder
5.00 Remainder

1.2 SREHANE KN

1) WEHL RALBR . RAH XTL-3400 AU{ALL
W, SHARIRZ R THLUONEL R E%
PRE RIS 2 LB R, FLE R AR .

A={1—&]x100% , Hof o MIRIZHE, glem’; pn
Pm

KRB R PRE R, glem’s

2) G5 G0 B K WA K4l GB/T 8642—2002
CINIBE IR AR 25 A 50 B B 2 ) Hh B A A O i O
E5 IR Z B W25 A E . >k T WDW-20E J7 R4
PLEEATRLM RS, X 625 mm BYBRIFEA, 1)
E-7 BB RE 10 1 )2 5 AR VR 2 T 4 i R E B A A
() 304 REEANIRIAE I, 7E 100°CF [E4k 3h, Rridkeky
i, AR A PRI F, L 0.03 mm/s [
HEEHE TN . RA YW R L A TER 2 5K &
AT T 0% 2 A B e A W7 S A i RE A R 4G A B 1
T R A It ARt 3 00 v )2 3 T A e A
BE, RIGERM R 0.245 N, fRAFH A 10 so

3) JBERE . HKHE TB/T 7901—1999 4 Jm #4 )
SRR B AT AR I IR ), RHA S IR B T



Fagts HE3M

BARNEE . AlMgS K AlMgS-Zr BRI 2 1041 2R M RE I o - 197 -

KR UL, BRIV W F ) AR R WV I 4 K AR
7K, JERET R A 2880 ho SR H M273 U Ha A0 {3 8 %
JETEWE KR i R i B S Ay . MK GB/T
10125—2012 { N AU s —Eh 5 @k ) |, XF
RETRZ AT EER S 8 ik, DL 50 /L Y NaCl
WK S TR I Bl A 5, AR IR B IR 35 °C

JEDEFA] A 1920 ho SR 1 Hitachi S-4800 U414 F 85
XoF 5 55 05 0L VA J2 ) OO T T 5 A T OLER o SR TR
LR Z AT RS b 240, 480, 720, 960,
1440, 1920 h (48 b SR, 65 sk R0 XOH

v=Am/(Sxt), HH Am RikZEME SRRk,
g; S HIEMHE AR, m?; ¢ MJEEE], b,

2 WEHERKDH

21 REARKIIEERSH

AlMg5 & AlMg5-Zr HL3RBEAR R JZ 1) 2R 1 41 2
K1 s, ATLUEH, MAREES SIRZ MR EIE N
PI5)—80, VA AR 0B LB AS 7 [ A A i
RIS, A& B FLB N a, WESRE,
AlMg5-Zr WRIZMRMMALUE M, B2 PR
() ROSE S A /N, UKL 22 18] 9 45 45 0 i %
AlMg5 F AlMg5-Zr HLBRMEER IR 2 B FLBR R WL 2,

b AlMés-Zr
K1 AlMg5 J AlMg5-Zr HLSRIER IR 2 1 K 1 2K 5

Fig.1 Surface microstructures of AIMg5 and
AlMg5-Zrarc spraying coatings
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Fig.2 Adhesion strength and microhardnessof

AlMg5 and AIMgS-Zr arc spraying coatings
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Fig.3 Surface morphologies of AIMg5 and AIMg5-Zr
coatings after immersion corrosion in seawater for 2880 hours
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Fig.4 Self-corrosion potential curves of AIMg5 and AIMg5-Zr
coatings for immersion corrosion in seawater
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Fig.6 Salt spray corrosion rate curves of AIMg5 and
AIMg5-Zr coatings
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