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Microstructure and properties of
AZ91D magnesium alloy remelted by plasma beam

CUI Hong-zhi', XIAO Cheng-zhu?, SUN Jin-quan', YANG Hong-guang'

(1. School of Materials Science and Engineering, Shandong University of Science and Technology,
Qingdao 266950, China;
2. Rizhao Steel Holding Group Co., Ltd., Rizhao 276806, China)

Abstract: The plasma-remelting layer on the surface of AZ91D magnesium alloy was obtained by high energy density
plasma beam treatment. The microstructure, composition, wear resistance and intensity of the plasma-remelting zone
were characterized by X-ray diffractometer (XRD), scanning electron microscope (SEM), electron probe X-ray
microanalyser (EPMA), friction tester and tension tester, respectively. The results show that the plasma-remelting layer is
still composed of a-Mg and f-Mgj;Al;, with fine texture. The crystalline grains are equiaxial with size of 1-2 pm.
However, the content of a-Mg decreases while f-Mg;;Al;, increases, whose distribution becomes more uniform. The
depth of the plasma-remelting zone depends on the current intensity of the beam. The larger the current is, the deeper the
depth is. Compared with 60—70 HV,; of the substrate, the microhardness of the remelting layer reaches up to 105—125
HV,,. The tensile fracture is fine with plastic deformation trace. The tiny evenly fibroid tearing trace forms dimple and
there are obvious grain uproot trace. The plasma remelting treatment is helpful to improve the wear resistance and
intensity of the surface of AZ91D magnesium alloy.
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Table 1 Parameters of plasma beam remelting process

Sample Scanning Flow rate/

No. speed/(mms ) (mh ) Current/A
! 2 0.2 45
2 2 0.2 55
3 2 0.2 65

2.1 IHESH

Kl 1 sk AZ91D B4 G AR R IR 255
THRFERAAFERI ) XRD 1. K 2 B W oo
W (AR AR, AT 1o AT AR B 45 R, A
1 A2 PR LA, AR5 B R s g 7, AZ91D
PSS A AR, B a-Mg AHAI/D 5
(1) p-Mgis Al AHZALRG,  PIASRIR 2 A B kAR T
Ak HIE 2 ATCAE Y, ASR IR R I E 2 0 1y,
WKT AZ91D B a3k, FrUAEsE i g #
MY AZ9ID BeG SEAMHLLA S i, HBEr
T IMAWTIE . OSSP R =, A
FHRELSSRE S, B IUE A Mg, Al &
el 28 & Mk, 5 Mg kR KT AL 8Uf
FH 2T Mg ARG B RG4S T4 Mg-Al — 0t
FET, Ao WLk m e Es 7 RS, PR A
BZM p-MgpAlp: FEESEFUCLRMI R, &5
TR AR T m, XMILR R 2, Bk, -
Mgi7 AL, AR Bt A 55 B 1 A FL A R 3G I 4 22



1002 A G

2012 4F4 H

*— a-Mg
" — f-Mg,Al),
oo . o Substrate
[ L 1 n o o o . .

65A

20 40 60 80 100
20/(°)

Bl1 S5 R ERAIE AZ9ID B4 SRR XRD i
Fig. 1 XRD patterns of AZ91D plasma-remelting layer
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Fig. 3 SEM images of AZ91D magnesium alloy at remelting
current of 55 A: (a) Remelting layer; (b) Cross-section; (c)
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Table 2 Quantitative analysis of points shown in Fig. 3

. Mass fraction/% Mole fraction/%
Point
Mg Al Mn Mg Al Mn
A - 40.88 59.12 - 58.47 41.53
B 78.13  21.87 - 80.67 19.33 -
C 92.39 7.61 - 93.09 6.91 -
D 67.88 32.12 - 69.29 30.71 -
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Fig. 6 SEM images of tensile fracture at remelting current 55 A: (a), (b) Remelting layer; (c), (d) Substrate
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