Apr. 2021 FeFp e LA B4 6 o . e o
Vol. 41 No. 4 SPECIAL CASTING & NONFERROUS ALLOYS W% - AR
b ECYIE RPN y;
Sr Xt Mg-Gd-Y-Zr & & % B A 48 F1 11 £ 14 B B9 72 M

WERE B £ K M BRATE F B

(L.l BT RFAEH & TRFR; 2. L FEAKIFE AR LA

# E  FIH OM.SEM.EDS.XRD.ICP-AES K Ji A8 iR 56 AL 45 M i F B 4087 1T 0~0.18% i Sr(J5i & 43 50 X Mg-6Gd-3Y-0.6Zr
G4 EHAM SR, SR EV RS SRR . &Sm0 e R B #E N . B 42,5 pm 4L E 21.8 pm 5 TR BCR
R &4

B 2 ROT B W08 0S 43 A0 A B0 2 3 TR R AR R R L 4 A 170 MPa. 7.2 % 48 % 192 MPa,12.9% .
1Y 3 2 P i B 32 FLUE T A 20 R L OO T AL SO /N ) R
KA Sr;Mg-Gd-Y-Zr & 4 B A2 bk s
HESEE TG146.22 XHERES A

DOI:10.15980/j.t222.2021.04.011 FHRIS (CEERS )RR (0SID) : B

Effects of Sr on Solidified Structure and Mechanical Properties of Mg-Gd-Y-Zr Alloy
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Abstract: The effects of 0~0.18% Sr on the solidification structure and mechanical properties of Mg-6Gd-3Y-
0.6Zr alloy were investigated by OM, SEM, EDS, XRD, ICP-AES, universal tensile testing machine and other
testing methods. The results show that with the increase of Sr addition, grain size in the alloy is decreased gradu-
ally from 42.5 pm to 21.8 pm. The second phase is increased gradually with the decrease of size gradually, and its
distribution is improved gradually. Tensile strength and elongation of the alloy are increased gradually from 170
MPa and 7.2% to 192 MPa and 12.9% , respectively. Under the condition of the given experiment, mechanical
properties of the alloy is mainly controlled by solidification structure of the alloy. With decreasing in the solidifica-
tion structure, the mechanical properties are improved obviously.
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Fig.1 The schematic diagram of dimensim of tensile sample
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Tab.1 Chemical composition of Mg-6Gd-3Y-0.6Zr alloys

with different Sr addition %
wp
EEz Sr Gd Y Zr Sr Mg
1 0 5.98 3.54 0.67 — R
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3 0.12 6.12 3.33 0.63 0.11 R
4 0.18 6.07 3.39 0.62 0.17 E
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Fig.2 Morphology of primary phase in Mg-6Gd-3Y-0.6Zr alloy with different Sr addition
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Fig.3 Grain size of Mg-6Gd-3Y-0.6Zr alloy
with different Sr addition
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Fig.4 SEM morphology of the second phase in Mg-6Gd-3Y-0.6Zr alloy with different Sr addition
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Fig.5 XRD patterns of Mg-6Gd-3Y-0.6Zr alloy

with different Sr addition
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Fig.6 EDS analysis of the second phasein Mg-6Gd-3Y-0.6Zr alloy with 0.18% Sr addition
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Tab.2 Scanning element analysis results of point A and

point B in Figure 6 %
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Fig.7 Mechanical properties of Mg-6Gd-3Y-0.6Zr

alloy with different Sr addition
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Fig.8 SEM image of tensile fracture of Mg-6Gd-
3Y-0.6Zr alloy with different Sr addition
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Composition Optimization of High-strength and High-toughness Casting Al-Si

Alloy and In-situ Observation of Its Deformation Behaviors
Li Yuanbin', Lu Qiang', Wang Jicheng®, Li Kai', Zhang Ying®, Li Gunan®, Du Yong'
(1.State Key Laboratory of Powder Metallurgy, Central South University;
2.Runxingtai Electric Appliance Co., Ltd.)

Abstract: Regarding to traditional casting process and the requirements of semi-solid die casting process, phase
diagram calculation (CALPHAD) was used to optimize the composition and heat treatment processes of a cast Al-
Si-Mg-Fe-Mn alloy to avoid the formation of brittle 8-AlFeSi phases, leading to the alloy with optimized micro-
structure and improved performance consequently. Meanwhile, the in-situ tensile deformation behaviors of the Al-
Si alloy were investigated. The result indicate that the cracks are mainly originated from the fracture of eutectic Si
particles and intermetallic compound particles. Microcracks connect with each other and propagate along the slip
band, resulting in eventual fracture of specimens.

Key Words: Al-Si Alloy, Phase Diagram Calculation, Alloy Composition Optimization, In-situ Tension
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