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Abstract: Mg-Zn-Sn alloys with different contents of Zn and Sn at a total amount of 10% were prepared by metal
molds, and the as-cast structure, especially the non-equilibrium eutectic structure and the mechanical properties
of the alloys were investigated. The results show that the as-cast structure of Mg-Zn-Sn alloys is composed of a-
Mg, MgZn and (or) Mg, Sn. Lamellar eutectic phases can be generated in the Mg-Zn-9Sn with high Sn content
and Mg-9Zn-Sn alloys with high Zn content. The eutectic § phases (MgZn and Mg,Sn) in Mg-5Zn-5Sn alloys with
the same content of Zn and Sn are uniformly distributed in the grain boundary in form of small blocks and the
morphology of the eutectic phases is presented almost all divorced structures. The volume fraction of the non-e-
quilibrium eutectic was calculated by the Schiel equation. The eutectic fraction of Mg-9Zn-Sn alloys with 9% Zn
content is as high as 14% , and the eutectic structure almost all presents a lamellar structure. The experimental
results of mechanical properties show that the Mg-5Zn-5Sn alloys has the desirable comprehensive mechanical
properties. In addition, according to the test results of the solid solution amount of Zn and Sn atoms in magnesi-
um matrix, the strength and toughness of alloys were further analyzed.
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Tab.1 Nominal compositions of the test alloys %
wp
ad Zn Sn Mg
Mg-Zn-9Sn(ZT19) 1 9 e
Mg-3Zn-7Sn(ZT37) 3 7 R
Mg-5Zn-5Sn(ZT55) 5 5 R
Mg-7Zn-38n(ZT73) 7 3 AR
Mg-9Zn-Sn(ZT91) 9 1 AN
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Fig.1 XRD patterns of metal mold casting Mg-Zn-Sn alloys
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Fig.2 SEM of as-cast Mg-Zn-Sn alloy
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Fig.3 Element face scanning analysis of Mg-Zn-Sn alloy
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Fig.5 Distribution and morphology of lamellar

eutectic phase in ZT91 alloys
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Fig.6 Distribution and morphology of divorced

eutectic phase in ZT55 alloys

T Zo A Sn A A I R 4 U8 1AL 4 9 LR
5 Mg JE & MgZn K& Mg, Sn fk 4 91, [ 1 7T D AR 4
Mg-Zn J% Mg-Sn ZJCHE /M Mg-Zn-Sn & 4 19 # 75
M40, 1 Mg-Sn Z G HIE AT - 5 45 i Sn 7R
Mg H i d5 K 7 3 14,48 % B UAT >4 Sn 5 ik i T



& JE Wi Mg-Zn-Sn & &0 E P H I 1AV fE

G

14.48% ) Mg-Sn & & A &= A e 4l 2y, [FAE AR
Mg-Zn — e H Y, 2 Zn & &S T 6.2% BF, Mg-Zn
BRI ML, B TR AR RS, %W
P, A AR AR . . Sn RN 9% A4l
FEAE TR SRR . S T AR AR T A R A 2 A 2 B R
AP - 7 5 [ A FT AT 5 A CRP R 220D 5 vl A4S 31 5 [ ik
T v B RORE A TR 43 C o B AR T 4y C e
C.=C,(1— fOr! (D
C.=k,Co(1— fOr! (2
2, Co IR T VR B < ko A VS 07 M 50 T R 80 S
by [ A 2
HRHE (2D s A 4 76 W 16 B [ B B, B £ =0, 7 i
{47 T AH R 53R ko Co o BT Bo << 1o 30 81 AH Y 50 B 401K T
Co  WRAE B AT 4235 & G 0 Ry C o 5 B B B 1 AT . W
SR C T Co s B H 1 [ AH 52 R 2 Co/hF
Co 5 22 [ AH R FR A3 308 B — 2 (8 5« T80 A% WORE 19 735 o
4y CLik 3N L Fh sy Cr s NP AR T L ALZL P, CL =
Ce R WA 3 B o= 1— f B0y 3 d AR AR %
feo B DALY .

(:E :Cof];ku71 (3)
MO AT LIS 2 .
1n(;]5
fk::exp(k07l) 4

A, Co 2 i R 43, % X T Mg-Zn &4, Co L
51.2% ,Mg-Sn G 4B N 36.9% , % T Mg-Zn &4 . ko
B¢ 0.121,Mg-Sn & 48Uk 0.401,

A5 (4 3158 Mg-Zn-Sn £ 4 1 47 i 3 df 3 5k
k2,

x2 HESBSIH MgZn-Sn §EHETFHLERHH

Tab.2 The non-equilibrium eutectic fraction of Mg-Zn-Sn

alloys by calculation %
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ZT19 9.5 1.1 10.6
ZT37 6.2 4.0 10.2
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Fig.7 Compressive true stress-strain curve of

Mg-Zn-Sn alloys
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Tab.3 Room temperature mechanical properties of

Mg-Zn-Sn alloys

A YR JE 61,/ MPa JE45 % 6/ %
ZT19 253 18.4
ZT37 288 26.0
ZT55 311 22.0
ZT73 313 15.7
ZT91 310 11.5
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Zn, Mg.Zn.Sn JEF2F4843 518 0.16.0.134 nm,0.172
nm, Mg, Sn 1 J5 5 2 42 M AT B T 0 4 [ VA A
Mg . Zn J5U7- 242 A1 22 B8R AHL I B AN R 7B AR 1
AR T 059 Kt I8 A B 4 BV 1A . 24 Zn Sn [
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Tab.4 Zn and Sn content in the as-cast Mg-Zn-Sn alloys %
i A [
w(Zn) z(Zn) w(Sn) z(Sn) w(Zn) x(Zn) w(Sn) x(Sn)

ZT19 0.31 0.12 3.51 0.74 1.51 0.62 10.86  2.46
ZT37 1.05 0.40 2.61 0.55 5.55 2.30 8.66  1.98
ZT55 1.68 0.64 1.74 0.37 6.08 2.48 6.14  1.38
ZT73  2.83 1.08 1.46 0.31 6.51 2.61 3.93  0.87
ZT91  3.57 1.36 0.41 0.09 6.90 2.72 1.52 0.33
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