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Die-casting process of semi-solid thixo-forming of
AZ91D Mg alloy
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Abstract: The non-dendrite or spherical grains microstructure of AZ91D magnesium was obtained using the isothermal
treatment technique and the thixo-casting process were studied under semi-solid state. The specimens with good
properties were obtained and analyzed. The effects of injection speed and additional pressure on tensile strength,
elongation rate and microstructure of specimens were investigated. The results show that the mechanical properties of
alloy can be improved with the increase of injection speed and additional pressure. While the additional pressure is 35
MPa and the injection speed is 4.5 m/s, the tensile strength and elongation rate can reach 237.5 MPa and 4.8%,
respectively. Through the microstructure analysis, the semi-solid thixo-casting most obviously refines the crystal grain.
The solid phase particles in the semi-solid ingot may be broken into pieces again and the liquid phase may be sprayed and
solidified during filling process due to most high shearing strength.
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Fig.1 Schematic diagram of semi-solid ingot heating furnace

connect with heated Sleeve of cold-chamber die casting
machine: 1—Fixation machine; 2—Fix block; 3—Shot sleeve;
4—Electrical heater, 5—Piston (1); 6—Protective gas gate;
7—Semi-solid ingot; 8—Piston (2); 9—Furnace tube
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Table 1 Chemical component of AZ91D magnesium alloy

(mass fraction, %)

Al Zn Mn Si
8.600 0 0.750 0 0.2800 <<0.006 7
Fe Cu Ni Bal
<<0.002 1 <0.001 1 <<0.000 8 <0.001 2
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Fig.2 Effects of injection speed on tensile strength and
elongation of thixo-forming AZ91D alloy

Bl 3 From RS X AR i AZ91D & 4x i
JERP R PE 5 o B P 3 R Y, R 2.5 ms
TR 3.5 mys B, SRFEMRE AR I
3.5 m/s BFHR) 5.5 m/s B, REJEMEEGE T, LT
FEFRE AT, AR S EUR SRR E A
Lorah, R IERINERSBCE e, P87
T AL BT 4T 2.5m/s B3 3.5m/s B, o
IR, BEJE M 4.5 m/s ETHE] 5.5m/s I AT B
[Tt HWFFCE NI L B TR R, T 4 e
FoARHEEE, VA R B AR A AR I ) 4 A
WK 428 5T R, RN ) I 4 70 2 R A PR i
i, @JERERAWR, F, AN SR
WG B e 2 RS, BARBLGR RS, H
FEFR CTERVF 2 DS, RIAE J5 S phh S50
W, E NN R A R AT, B S
A ERAR,

Zr BITR,  H 85 OV A A AR 2R 40 & DR P 38

WAz, 5. AZ9ID Bl G P A AR OV R 12 597
76 7.0
=— HBS
*— [mpact toughness _
74 16.8
5
2y 16.6 2
3 £
T 70t 3
164 2
51
68 g_
16.2 =
66
1 1 1 6.0
2.0 3.0 4.0 5.0 6.0

Injection speed/(m+s™")
3 IRGTHE XA I AZO1D A Al A I
i
Fig.3 Effects of injection speed on rigidity and impact
toughness of thixo-forming AZ91D alloy
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Fig.4 Effects of boost pressure on tensile strength and
elongation of thixo-forming AZ91D alloy
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Fig.6 Microstructures of AZ91D alloy before(a) and after(b)

isothermal heat-treatment
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