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Fig. 3 SEM image of the Mg-Zn-Y alloy after addition of 0.3 wt.% ZrB,, EDS analysis results of the block second phase and network second phase
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Fig. 1 Dimension of tensile specimen
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Fig. 2 Schematic diagram of forward extrusion device
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Fig. 4 XRD pattern of Mg-Zn-Y alloy after addition of 0.3 wt.% ZrB,
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Fig. 5 OM images and average grain sizes of as-cast Mgg,Zn, Y, alloy with different ZrB,
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Fig. 6 Diagram of solidification process of the alloys
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Fig. 7 Area fraction of the second phase in as-cast Mgg,Zn,sY, 5 alloy
with different ZrB, content

PRISIE B EHFE, NMSEWEZEEL o

2.2 BREESHT

E8Z R 7 Mg-Zn-Y- (ZrB, ) A&~ EHMER
SHEEHIE. EMg-Zn-Y- (ZrB, ) 8&MEZHN
R, o -MEMBSIREESN, A, SHE
EHRIXLAMAE TR, BARUEENAT0HY 0o
5o -MgEAKELL, LPSOERIETRSHEE, H
PEEAEARLIIAR] T130Hv 0, JLFRE o -MgE(AIBRIF
&, BYb, FELPSOENHREEFH AR RN
F1E, FBLPSOMESIELMIIMT ., HIRISHNRALES
WEYTEseRENSEEURESRIETHERN
#i2EM, FMLPSOIBTEMY-Zn-Y REEF i H—FF
HERIEEE. WIBREEESIX180Hv,,, BEER
FAEAIMELN, REWIEESE—ENMBEME, 2—#

200

ik LPSO w
7B, ik H0.3% 0 4R

Es SehEENERIEE
Fig. 8 Microhardness of each phase in the alloy
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Fig. 9 Mechanical properties of adding different contents of ZrB, to Mgg,Zn,5Y, s alloy
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Fig. 10 Metallographic photograph and SEM image of solution-treated (40 h ) Mge,Zn,sY, alloy EDS spectra of spherical second phase and
lamellar second phase
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Fig. 11 XRD results of Mgg,Zn, .Y, alloy in solid solution (40 h )
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Fig. 12 Metallographic photographs and grain sizes of Mgg,Zn, Y, 5 alloy containing 0.3wt.% ZrB, at different extrusion temperatures
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Fig. 13 Mechanical properties of Mgg,Zn,5Y 5 alloy containing 0.3wt.%ZrB, after extrusion at different temperatures
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Research on the Microstructure and Properties of Mg-Zn-Y-(ZrB,) Alloy
Enhanced by Long Period Stacking Ordered Structure

HAO Jian-giang"?, WANG Bi-xin', ZHAO Kan', ZHANG Jin-shan’
(1. Department of Materials Science and Engineering, Jinzhong University, Jinzhong 030619, Shanxi, China; 2. School of Materials Science
and Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract:

The microstructure and properties of Mg-Zn-Y-(ZrB,) enhanced by long period stacking were studied by
means of optical microscope, scanning electron microscope, XRD diffractometer, electronic universal testing
machine and direct extrusion experiment in this work. The results show that the as-cast Mgy,Zn, Y, alloy is
composed of a-Mg matrix phase, block LPSO phase and network W phase. The addition of ZrB, can refine
the grain, promote the formation of LPSO phase and inhibit the precipitation of W phase. When the addition
content of ZrB, is 0.3wt.%, the alloy achieves the finest microstructure and the best mechanical properties.
The grain size of alloy was refined from 42.6 pm to 22.8 pm, the yield strength increased from 131 MPa to
180 MPa, the tensile strength increased from 172 MPa to 225 MPa, and the elongation increased from 6.9%
to 17.5%. After solid solution treatment and extrusion at different temperatures (350 °C , 400 °C , 450 C), it
was found that the alloy exhibited the best mechanical properties after extrusion at 350 °C , the yield strength
was 305 MPa, the tensile strength was 358 MPa, and the elongation was 21%.

Key words:
magnesium alloy; long period stacking ordered structure; direct extrusion; ZrB,
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