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Table 1 Chemical composition of AZTYM66310 alloy (/%)

Al Zn Sn Y Mn Mg

6.53 5.97 2.86 0.98 0.53 Balance
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Fig.1 Schematic diagram of sampling parts
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Fig.2 OM primary morphologies of the cross section of AZTYM66310 ingot: (a) center, (b) R/2, and (c) edge
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Fig.3 Secondary phase morphologies distribution of the cross section of AZTYM66310 ingot: (a) center, (b) R/2, and (c) edge
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Fig4 OM images of as-cast AZTYM66310 alloy: (a) high magnification and (b) low magnification
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Fig.5 XRD pattern of as-cast AZTYM66310 alloy

Kl 6 %4 AZTYM66310 441 SEM JH

Fig.6 SEM images of as-cast AZTYM66310 alloy
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Table 2 EDS results of areas in Fig.6 (at%)

Area Mg Al Zn Sn Y Mn

A 96.58 2.18 0.77 0.41 0.05 0.01

B 72.79 13.80  13.00 0.41 0 0
C 62.47 1.57 0.04 3592 0 0
D 9.71 59.81 0 0 27.22 3.26
E 3.88 60.13 0 0 10.34  25.65
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Fig.7 Microstructures of as-solutioned AZTYM663 10 alloy at different temperatures for 6 h: (a) 360 C, (b) 380 C, (c) 400 C, and (d) 420 'C
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Fig.8 SEM image of as-solutioned AZTYM66310 alloy at
380 'C for6h
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Table 3 EDS analysis of areas in Fig.8 (w/%)

Area Mg Al Zn Sn Y Mn
A 86.09 5.67 5.31 2.45 0.35 0.13
B 36.56  16.52 4442 450 0 0
C 35.65 0.79 1.55 62.01 0 0
D 6.46  35.15 0 0 55.22 3.17
E 6.18 38.66 0 0 19.55  35.61
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Fig.9 XRD patterns of as-cast alloy and as-solutioned alloy at
380 °C for 6 h
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Fig.10 SEM image of precipitates around grain boundary in
as-aged AZTYM66310 alloy
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Fig.11 TEM image of precipitates within grains of as-aged

AZTYM66310 alloy
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Fig.12 XRD patterns of as-solutioned alloy and as-aged alloy
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Fig.13 SEM fractographs of the tensile fracture surface of as-cast (a), as-solutioned (b), and as-aged (c) AZTYM66310 alloy
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Fig.14 Microstructures near the fracture of as-cast (a), as-solutioned (b), and as-aged (c) AZTYM66310 alloy
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Table 4 EDS analysis of areas in Fig.14 (w/%)

Area Mg Al Zn Sn Y Mn

A 47.37 17.02  34.52 1.09 0
39.46 0.62 1.51 58.41 0

0

0

(= = =}

B
C 58.74 13.23  26.99 1.01
D 23.51 0.59 142 7448
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h) PLE I REAEBEE (380 'C/6 h+150 “C/16 h) J& [ =i
P PERE WL 5 B, AN TR YERE, £ it [ Ab
(380 C/6h) Jo, GrdxBIPur o B AL f 26 5 Byl 4
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Bl G =gk, ULt 380 'C/6 h [ AbEE,
w7 A4 0% Al Zn M1 Sn ZEREAA TP v &, 48
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AN R0 5 RH AR AR O B gk /N 3 B B I A i R

20k N AL PR (380 'C/6 h+150 C/16 h) Z )&,
GAaMsmIE, JUILE R B e, BT
IR AL AR o ARG 100 B 11 K 12 3K R,
IR BG A G A U AR A RO AT T OREK
JUBE BRI 3G s A, 3] T AT R RBOR,, &4 m
Ui ik ] 296.5 MPa, Ji IR 5 % ik 3] 187.4 MPa,
AR T [ S48 & T 58.2%.

£S5 AZTYM66310 & & R R R 1ERE
Table 5 Tensile properties of AZTYM66310 alloy

Tensile strength/ Yield strength/ Elongation/
Alloys MPa MPa %
As-cast 251.6 109.6 3.9
As-solutioned 271.8 118.4 5.4
As-aged 296.5 187.4 4.2
3 4

1) PELL PRSI AZTYM66310 & & 7E1% 1
FAAE AN S0, B B a0 0 300 30 g ] 3k 5 4
w, BOERTE AN, T A IR . A
AZTYMG66310 & 4 I 500 21 2% 35 5 B0 4 78 ) 25 Ay

A, a-Mg #1A2AH Mg + Mgsy(Al, Zn)go 355
Mg,Sn 2 57 AT LA K ALY AHAT AlgMngY AHZH A .

2) [ )E, G IR IS B .
ETE LR I A B 450K Mgsa(ALZn)go AHATHEE 73 Mg,Sn
AR TR, BB T B OR, HE &P
o E P F) 271.8 MPa, JEM R E T 38%.

3) GAaAE I A B R, A S R N AT
KR Mgyo(Al, Zn)go AHTE P I A0 K L RO 1 5
A, XA AR T W RO, R B A E R
W43 135 F) 296.5 MPa fll 187.4 MPa.
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Phase Constitution and Tensile Properties of Semi-continuous Cast
Mg-6Al-6Zn-3Sn-1Y-0.5Mn Alloy at Casting State and Heat Treatment State

Zhou Jixue', Ma Baichang', Wang Jinwei', Tang Shougiu', Yang Yuansheng®
(1. Shandong Provincial Key Laboratory of High Strength Lightweight Metallic Materials, Advanced Materials Institute, Qilu University of
Technology (Shandong Academy of Sciences), Jinan 250014, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The phase constitution, tensile properties and failure mechanism during tensile process of as-cast, as-solutioned and as-aged samples
of a Mg-6Al-6Zn-3Sn-1Y-0.5Mn (AZTYM66310) magnesium alloy were investigated. The microstructure of semi continuous cast
AZTYM66310 alloy is distributed nonuniformly. The dendrite is finer and the second phase distribution is more dispersed from the edge to the
centre of the ingot, when the solidification rate is increased. The a-Mg primaries in the microstructure of as-cast AZTYM66310 alloy exhibit
typical equiaxed dendrites morphology, and a large number of interdendritic phases form during solidification, including Mg + Mgz (Al, Zn)ag
eutectic, Mg,Sn divorced eutectic phases, ALY phases and AlsMnsY phases. After the solution treatment of 380 °C/6 h, the majority of
Mgso(Al, Zn)s phases and part of Mg,Sn phases are dissolved into the matrix, increasing the contents of Al, Zn and Sn in the matrix
significantly, while Al,Y phase and AlsMn4Y phase do not change remarkably. Solution treatment significantly improves the tensile strength and
the elongation of the alloy. After aging treatment of 380 °C/6 h + 150 °C /16 h, a large number of nano-scaled particle reinforced phases
precipitate in the alloy, especially near the grain boundary, increasing the yield strength to 187.4 MPa. During the tensile process of the alloy, the
second phases in the structure first break or separate from the matrix, resulting in the generation of microcracks. And then these microcracks
propagate along the grain boundaries, eventually causing the sample to fracture.
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