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Abstract: SEM, EDS, XRD and DMA (dynamic mechanical analysis) techniques were applied to investigating the effect
of Zn content on microstructure, mechanical properties and damping capacities of Mg-10Gd-6Y-xZn-0.6Zr alloys (x=0.6,
1.6, 2.6, 3.6, mass fraction, %). The results show that the major second phase in the as-cast Mg-10Gd-6Y-0.6Zn-0.6Zr
alloy is Mgs(Gd, Y, Zn). Besides, a mass of lamellar phases grow parallelly with each other from the grain boundary to
the grain interior. With the increase of Zn content, Mgs(Gd, Y, Zn) phase decreases and Mg;,Zn(Y, Gd) increases
continuously. When the Zn content is 3.6%, Mg;,Zn(Y, Gd) exists as the major second phase, and the lamellar phases
almost disappear. The numerous distorted lamellar phases precipitate in the grain interior of the as-extruded
Mg-10Gd-6Y-1.6Zn-0.6Zr alloy, whose tensile strength reaches 400 MPa. And with the increase of Zn content, the
strength of the alloy decreases while the ductility is improved. Finally, the damping capacities of the as-cast
Mg-10Gd-6Y-xZn-0.6Zr alloys decrease firstly and increase afterwards, which were analyzed and discussed in terms of
the Granato-Liicke (G-L) theories and G-L plots.
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Table 1 Chemical compositions of Mg-10Gd-6Y-xZn-0.6Zr

alloys
Alloy Mass fraction/% n(Gd+y)/
No. Mg Gd Y  Zn zr  n(Zn)
I 83.69 942 558 0.68 0.63 11.86/1
Il 82.79 935 554 171 0.60 4.65/1
I 81.66 9.19 560 282 072 2811
v 80.89 922 559 374 056 2.12/1
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Fig. 1 XRD patterns of as-cast Mg-10Gd-6Y-xZn-0.6Zr
alloys
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Fig. 2 SEM images of as-cast Mg-10Gd-6Y-xZn-0.6Zr alloys: (a) Alloy I ; (b) Alloy IT; (c) Alloy III; (d) Alloy IV
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B3 %4 Mg-10Gd-6Y-xZn-0.6Zr £ 4 % 1B ) EDS Al £
Fig. 3 EDS test points of main phases in as-cast Mg-10Gd-6Y-xZn-0.6Zr alloys: (a) Alloy [ ; (b) Alloy Il ; (c) Alloy III; (d) Alloy IV
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Table 2 EDS analysis results for main phases in as-cast Mg-10Gd-6Y-xZn-0.6Zr alloys

Mole fraction/%
Alloy No. Main phase (Test point)
Mg Gd Y Zn Zr
Mg matrix(4) 95.71 1.59 2.46 0.19 0.05
Alloy 1 lamellar phase(B) 95.17 1.81 242 0.60 -
Bright phase(C) 86.20 5.56 7.36 0.89 -
Mg matrix(D) 97.96 0.69 1.11 0.15 0.09
lamellar phase(E) 96.13 1.42 2.16 0.29 -
Alloy 1I )
Bright phase(F) 86.45 4.33 5.86 3.36 -
Gray phase(G) 87.40 4.39 4.30 391 -
Mg matrix(H) 97.32 0.62 1.14 0.45 0.47
lamellar phase(/) 95.44 1.71 2.10 0.76 -
Alloy IIT )
Bright phase(J) 82.77 8.56 6.07 2.60 -
Gray phase(K) 87.57 2.59 4.48 5.36 -
Mg matrix(L) 98.15 0.59 0.99 0.1 0.17
lamellar phase(M) 95.53 1.34 1.96 1.17 -
Alloy IV .
Bright phase(X) 83.34 8.07 5.76 2.83 -

Gray phase(0) 88.01 2.69 437 4.94 -
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Fig. 4 SEM images of as-extruded Mg-10Gd-6Y-xZn-0.6Zr alloys: (a) Alloy I; (b) Alloy II; (c) Alloy III; (d) Alloy IV
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Fig. 5 EDS test points of main phases in as-extruded Mg-10Gd-6Y-xZn-0.6Zr alloys: (a) Alloy I; (b) Alloy II; (¢) Alloy III;

(d) Alloy IV
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Table 3 EDS analysis results for main phases in as-extruded Mg-10Gd-6Y-xZn-0.6Zr alloys

. . Mole fraction/%
Alloy code Main phases(Test point)
Mg Gd Y Zn Zr
Mg matrix(4) 96.60 1.30 1.77 0.24 0.07
Alloy 1 lamellar phase(B) 96.22 1.41 1.93 0.51 -
Bright phase(C) 88.22 4.60 6.44 1.00 -
Mg matrix(D) 96.34 1.34 1.70 0.40 0.23
Alloy 11 lamellar phase(E) 96.35 1.33 1.81 0.5 -
Bright phase(F) 87.83 4.57 6.09 1.50 -
Gray phase(G) 87.60 3.00 4.66 4.73 -
Alloy I Mg matrix(H) 96.64 1.4 1.63 0.27 0.07
Gray phase(/) 87.61 2.99 4.53 4.87 -
Alloy IV Mg matrix(J) 97.34 0.86 1.18 0.35 0.29
Gray phase(K) 88.09 2.80 4.33 4.77 -
500 MR e L FE4 VT MgnZn(Y, Gk
Allgy BUK, A&IVIRRIKRSZSIRE, Ll &4V
400} Alloy 1 Alloy 1T R SRR B AN e /N RS R AR T R e T e
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Fig. 6 Tensile stress—strain curves of as-extruded Mg-10Gd-
6Y-xZn-0.6Zr alloys
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Fig. 8 G-L plots of as-cast Mg-10Gd-6Y-xZn-0.6Zr alloys
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TrEER1.6%N, A4t HIMgZn(Y, Gd)iH, Mg
SRR ) ZRRAR RIS I, L7 o B Mg Ak
In & Hk F12.6%0, Mgs(Gd, Y, Zn) AHFZIRA K e
Wbs M Zn Bk F3.6%0, Mgs(Gd, Y, Zn)tHit—5
WD, AL, 5 A2 DAMg .Zn (Y, Gd)
FHAEAE o

2) X} FHEAMg-10Gd-6Y-xZn-0.6Zr 54, 247Zn
TN 1.6%N, I IR 2R A, A
SrHIFR SR IA 400 MPa. BHEZn S S, &
SR RN B, MR RINGE, 93.6% Znti 4
A L 1.6% Zn il & a4 e T 145 .

3) Wi Zn SR IN, ¥ Mg-10Gd-6Y-xZn-
0.6Zr &5 4= BB MEfE LB R ER R Tt s,
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