HEREA Vol.44 No.08
<756 FOUNDRY TECHNOLOGY Aug. 2023

DOI:10.16410/j.issn1000-8365.2023.3053

EAMRTRENFEHFEFRSEHRE
4 BE B 2 i
HEELEEELHEER VKGR LN XKL HEH'

(1. BB I XS BREBILFRTY TRERFRL TS, 7R T M 5106405 2. FCTEAE B A AL R ) & (7 1) A TRAE]
I i 5114705 3. Bd K F LB R S AR IR, T AR TN 510640)

W OECRHFESERE T A6 45 AZ9ID B4 4, W98 7 A 6 R 77(40 .80, 120 MPa) Fl 3% {2 i /i (650,690 . 730
770 TN & G2 S REM S i B s RE BT B A S T 2580, 25 R MR Dk B T, bl 2 55 K
B3 R, A AR AR A S R AR ST /L B R AR T R B G R 4 S0 A O AR i 4, a-Mg TR R S R
g/ s MR BE R TR, & 4 1 AR R T B 2 6 R I T s R K K AR 730 C R TR 80 MPa B K 77
T ARG B R R L5 A R i I BUR FER B R, 99.78%6 , B A RHE = 1.4% s BURLIR B 121.2 MPa 42
3 219.5 MPa, 4 5 7 81.1%; KR 1.6%4: = 21 6.4%, 82 %5 T 300%,

KBRS AZOID S 4 H 2 R

hE S ES . TG255 B ARIRAD A X E 42 1000-8365(2023)08-0756-07

Effect of Pressure and Pouring Temperature on the Microstructure and
Properties of Squeeze Casting Magnesium Alloy

HUANG Cuini', LIAO Zhixiong?, XIAO Jiacheng', ZHANG Weien?, LIU Ying’, XIAO Zhiyu'

(1. National Engineering Research Center of Near-Net-Shape Forming for Metallic Materials, South China University of
Technology, Guangzhou 510640, China; 2. Zoltrix Material (Guangzhou) Co., Ltd., Nansha 511470, China; 3. Institute of
Advanced Wear & Corrosion Resistant and Functional Materials, Jinan University, Guangzhou 510640, China)

Abstract: The effects of different pressures and pouring temperatures on the microstructure and properties of AZ91D
magnesium alloy prepared by squeeze casting technology were studied, and better process parameters were explored to
provide guidance for the production of high-quality magnesium alloy castings. The results show that at the same pouring
temperature, with increasing extrusion pressure, the volume fraction of the second phase presents a slightly decreasing
trend, the eutectic structure distribution on the grain boundary becomes increasingly discontinuous, and the a-Mg phase
decreases gradually. At the same extrusion pressure, the grain size of the alloy gradually grows with increasing pouring
temperature. The comprehensive mechanical properties of extrusion casting obtained at 730 ‘C pouring temperature and
80 MPa extrusion pressure are the best, with the density reaching the highest value of 99.78%, which is 1.4% higher than
that of the raw materials. The tensile strength increases by 81.1% from 121.2 MPa to 219.5 MPa, and the elongation
increased by 300% from 1.6% to 6.4%.
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Tab.1 Chemical composition of the as—cast AZ91D
magnesium alloy mass fraction/%

Element Al Zn Si Ni Cu Fe
Contents  9.470 0.690 0.130 0.002 0.001 0.001
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Tab.2 Process parameters of squeeze casting of AZ91D
magnesium alloy
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Fig.1 Density of squeeze casting under different extrusion
pressures
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Fig.2 XRD patterns of AZ91D alloys under different extrusion
pressures at a pouring temperature of 730 C
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Tab.3 EDS analysis corresponding to Fig. 3
mass fraction/%

Element Contents

Point
Al Zn Mn Si Mg
A 2.92 - - - 97.08
B 26.47 4.95 - 0.38 68.20
C 22.85 2.73 0.78 0.35 73.29
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Fig.3 The microstructure and energy spectrum analysis of the as-cast AZ91D magnesium alloy: (a) SEM image, (b) EDS analysis
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Fig.4 Distribution of elements in the as-cast AZ91D magnesium alloy: (a) SEM image, (b) Mg, (c) Al, (d) Si, (¢) Zn, (f) Mn
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Fig.5 Metallographic and SEM micrographs of the as-cast structure of magnesium alloy at 730 “C pouring temperature and different
extrusion pressures: (al ~d1) metallographic micrograph, (a2~d2) SEM image
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6 ARFIVETEHIE AZO1D HFIE 5 1F 10582 4 M 4141 . (a) 650 °C, (b) 690 °C, (c) 730 C, (d) 770 C
Fig.6 Metallographic structure of AZ91D extrusion castings with different pouring temperatures: (a) 650 ‘C, (b) 690 C, (c) 730 C,
(d) 770 ‘C
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Fig.7 Volume fraction of the second phase in the as-cast
structure of magnesium alloy at different pouring temperatures
and pressures
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Fig.9 Room temperature tensile properties of magnesium alloys at different pouring temperatures and pressures: (a) 650 C, (b) 690 C,
(¢) 730 C, (d) 770 'C
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