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Table 1 Chemical composition of the alloys (/%)
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Fig.1 Microstructures of test alloys before hot compression: (a) Mg-2.5Sn and (b) Mg-2.5Sn-0.2Y
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Fig.2 True stress-strain curves of test alloys obtained from hot compression under different conditions: (a) Mg-2.5Sn, 107" s™';
(b) Mg-2.58n-0.2Y, 10" s™"; (¢) Mg-2.5Sn, 102s™"; (d) Mg-2.5Sn-0.2Y, 102s™"; () Mg-2.5Sn, 107 s™'; (f) Mg-2.5Sn-0.2Y, 107s™";
(g) Mg-2.5Sn, 10™*s™"; (h) Mg-2.5Sn-0.2Y, 1075
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Fig.3 Peak stress of test alloys obtained from hot compression under different conditions: (a) 10" s, (b) 102 s, (¢) 107 s, and (d) 10* s
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Fig.4 Microstructures of test alloys obtained from hot compression under different conditions: (a) Mg-2.5Sn, 250 ‘C/10" s7'/20%;
(b) Mg-2.5Sn-0.2Y, 250 ‘C/10™" s™'/20%; (c) Mg-2.5Sn, 250 C/107 s7/40%; (d) Mg-2.58n-0.2Y, 250 °‘C/107 s"/40%; (¢) Mg-2.5Sn,
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Fig.5 SEM images of test alloys obtained from hot compression: (a) Mg-2.5Sn 400 “C/107 s7'/40% and
(b) Mg-2.5Sn-0.2Y 400 “C/107 s /40%
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SEAEWR, 5 AR T Mg-2.5Sn-0.2Y & 4 7E 250
CIRAR I AL Wi AN L ENAIE . 45 & S0 b 2 M e RN i
WAL B dls i v %0, Mg-2.5Sn-0.2Y & 4 {E ki
JEE 0 ey AR SR 2R, AR T 2Bl BB ) A O AR
S5 T EAMF. X IvV: 7=290~340 C .
& =0.008~0.1 s Ml X ¥ V: 7=345~400 C .
£=0.0001~0.003 s J A i T4z [X, fHIEXHL IV I
RFEM AR BURAL (0.08~0.16), ANEHEHMAS N T,
W Mg-2.5Sn-0.2Y & & e HUIN T2 5N R AE X 35
V: T=345~400 C. £=0.0001~0.003 s ¥E+%.

3 4

D MRS T, R Y 30X Mg-2.5Sn A4
BLINV - AR i SR WA S ) SE R R IR Ky B AR T ARl
102, 107, 10* s i, B Y BN Mg-Sn £ 44k
JEARUEAELN I 3800 30% LA 15 AE AR N 107 7 I,
R Y BSOS & S U AR WAL, ) 5 AN K

2) B Y IS E Mg-2.5Sn & & KA
PRl i, T HL A A 5 R gy 1. 7 T 6 1) 4R P 4 A
JEIS, AHE &= A By U1y, Rk 2R

3) 2 PG N 48U 0 2.493 F1 5.602; AL TP
TP RE S 510 102 AT 197 kI/mol. T Y (7R IN&4:
75 Mg-2.5Sn &4 N eSO AR L R WOE RE, 1S4
PEAS TN LA Fh 5y AL A B PR B B RS s i

4) R Y I & A Mg-2.5Sn & 4 T FFE I R 3L
FEARS0% A AT, BNV TE R AR X . Mg-2.5Sn-0.2Y 54
e R HIN 2 H N A X 85 T =345~400 'C . £ =0.0001
~0.003 sk FE.
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Effect of Yttrium Addition (0.2%) on the Hot Compression Behavior of the As-cast
Mg-Sn Alloy

Yang Qiurong', Zeng Ying', Zhou Mingyang', Huang Guanghao', Ren Lingbao', Lu Jiawei', Yin Dongdi', Jiang Bin’
(1. Key Laboratory of Advanced Technologies of Materials, Ministry of Education of China, Southwest Jiaotong University, Chengdu
610031, China)
(2. National Engineering Research Center for Magnesium Alloys, Chongqing University, Chongqing 400044, China)

Abstract: The uniaxial hot compression tests of cast Mg-2.5Sn (wt/%) and Mg-2.5Sn-0.2Y (wt/%) alloys were conducted on an
MTS-CMT5105 universal testing machine at 250~400 °C and the strain rate of 10*~10"" s with strain of 40%. The effect of yttrium (Y)
addition content (0.2 %) on the hot compression behavior of the cast Mg-Sn alloy was investigated by true stress-strain curves, peak stress,
microstructures, constitutive equation, and DMM processing maps. The results show that the Y addition increases the peak stress of Mg-Sn
alloy by more than 30% at low strain rate, but it has little effect on it at high strain rate. Deformation mechanism is changed from the lattice
diffusion to dislocation slip and climb. In addition, Y retards the dynamic recrystallization, reduces the efficiency of power dissipation and
expands the flow instability area.

Key words: Y content; Mg-Sn alloy; thermal deformation behavior; deformation mechanisms; processing map
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