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Mechanical and damping properties of
Mg-0.6% Zr alloy reinforced by quasicrystals
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Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Zn and Y elements with a mass ratio of 5 were adopted to fabricate Mg-Zn-Y quasicrystal through convention
cast method to strength the Mg-0.6%Zr high damping magnesium alloy, based on which the damping behavior of the
quasicrystal-reinforced Mg-0.6%Zr alloy was investigated. The results show that a certain content of /-Mg;YZn,
quasicrystal phase generates in the Mg-5xZn-xY-0.6%Zr alloys, and the mechanical properties are substantially enhanced
compared with that of the Mg-0.6%Zr alloy. The damping behavior of Mg-5xZn-xY-0.6%Zr alloys at room temperature
can be explained by G—L dislocation model, while at high temperature, the damping value of the alloys increases rapidly
because the interface damping mechanism starts. The crystal boundary is pinned by the quasicrystal particles, like the
I-phase, which results in the damping capacity of Mg-5xZn-xY-0.6%Zr alloys at elevated temperature is lower than that
of Mg-0.6%Zr alloy.
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Table 1 Nominal compositions of Mg-5xZn-xY-0.6%Zr alloys

J Mg-Zr i &4 I B SR WRE, (RO /D 5
RSB TS, BEPEL) 5 min J5B &4 THEE 780
‘C, IR FHE L 10 min, SRIGRHAHRL, fia
S BEY R E 700 C P\ HEN b AR 4 JE 7
o, B BITAE IR 250 C . BN B et B
KH 99%CO,+1%SFs(AFR 73 BOWR S AT IR

W DI EAG BN A 24T B K545 Zwick Z100
BRI I 2k Be, B4 2 mm/min,
W T 1 FioR. BHJG IR B AR A R K BRX
2% FiEE R A A4 7 Diamond DMA B, KA
PLAEARRESK, R B VG 4 Z53E~400 °C, FHJE T
BEHBUFES IE V) tan o SRAE . A9 BEG AR LRI T e
FEAE NIRRT, BRI 38 2R H e sk Oy =Kl
B, RSFR 50 mm X 6 mm X 0.5 mm. 7E57 WG Bk
EAREUT CREE, AE Quanta 200 Y FAEE A B
(ESEM) FWLEHT FES: O JURFEL B IR TS
KA 5 FHARFA$ A 1% HE K006 v, 76 A
AT TR, IR T g% (EDX) 4>
HT AT X S AT 5 (XRD) 73 H7

2 FHRE55

21 EERRULHLR

2 JIi 75 Mg-5xZn-xY-0.6%Zr 154 (1A 4147
HHIE 2 T4, fE2E Mg "IN Zr JGERJE, HT Ze £E
Mg T L Ze B B R AP, Ze 5 Mg [A %
He/ 75 50 B E I, 64l Mg R IR GF I
MAAER, Ik, Mg-0.6%Zr &4 ki Al 140 Mg
CENEONNE A2 IPN i3 2 NG T
F> A /N [ HE ) /N kL 7F Mg-0.6%2Zr &4 A
Zn MY EGSNE, Aaahit—2a11k, 750
Gt BT VRS FOELL A S A Z, i H b
Zn+Y JUEGEMMGI, AR SRR Y
Zn FHEA 0.7%I, SRS EARLHN 50 pm, gL At

Mass fraction/%
Sample No. Nominal composition
Zn Y Zr Mg w(Zn)w(Y)
1 Mg-0.6%Zr - - 0.6 Bal. -
2 Mg-0.7%Zn-0.14%Y-0.6%Zr 0.7 0.14 0.6 Bal. 5
3 Mg-2.25%7Zn-0.45%Y-0.6%Zr 2.25 0.45 0.6 Bal. 5
4 Mg-4.5%7Zn-0.9%Y-0.6%Zr 4.5 0.9 0.6 Bal. 5
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Fig. 1 Schematic diagram of specimen for tensile test (mm)
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Fig. 2

Optical microstructures of four Mg-5xZn-xY-0.6%Zr alloys: (a) Mg-0.6%Zr; (b) Mg-0.7%Zn-0.14%Y-0.6%Zr;
() Mg-2.25%7Zn-0.45%Y-0.6%Zr; (d) Mg-4.5%Zn-0.9%Y-0.6%Zr
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Fig. 3 Morphology and EDX results of Mg-2.25%Zn-0.45%Y-0.6%Zr alloy: (a) Positions of EDX test; (b) EDX result of Position
1 (matrix); (¢) EDX result of Position 2 (grain boundary); (d) EDX result of Position 3 (second phase)
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Fig. 4 XRD patterns of Mg-5xZn-xY-0.6%Zr alloys: (a) Mg-0.6%Zr; (b) Mg-0.7%Zn-0.14%Y-0.6%Zr; (c) Mg-2.25%Zn-0.45%Y-

0.6%Zr; (d) Mg-4.5%Zn-0.9%Y-0.6%Zr
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Fig. 5 Tensile properties of Mg-5xZn-xY-0.6%Zr alloys
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Fig. 6 Fracture SEM images of Mg-5xZn-xY-0.6%Zr alloys: (a) Mg-0.6%Zr; (b) Mg-0.7%Zn-0.14%Y-0.6%Zr; (c) Mg-2.25%Zn-

0.45%Y-0.6%Zr; (d) Mg-4.5%Zn-0.9%Y-0.6%Zr
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Fig. 7 Temperature dependent damping of Mg-5xZn-xY-
0.6%Zr alloys
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