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Semi-solid rheocasting and performance of Al-6.5% Mg alloy

WANG Guo-wei, WU Rui-zhi

(College of Material Science and Chemical Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: Semi-solid rheocasting of Al-6.5% Mg alloy was studied by using the method of thermal electromagnetic
stirring to prepare semi-solid slurry. The microstructure, mechanical properties and tensile fracture of the castings under
the conditions of constant pressure casting, liquid metal die-casting and semi-solid die-casting were compared. The
results demonstrate that the Al-6.5%Mg alloy produced by conventional casting has coarse dendritic grains with low
mechanical properties. Compared with constant pressure casting, the dendritic grains from liquid metal die-casting are
more regular and finer, the strength and plasticity of liquid metal die-casting are improved. The microstructure in
semi-solid die-casting shows regular spherical grains. Compared with liquid metal die-casting, the strength in semi-solid
die-casting is slightly improved, and showing a better plasticity.
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Fig. 1 Schematic diagram of stirring: 1—Magnetic pole; 2—
Crucible; 3—Liquid alloy; 4—Plate piston; 5S—Heating device
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Fig. 2 Schematic diagram of filling: 1—Extruded rod; 2—

Plate piston; 3—Semi-solid slurry; 4—Crucible; 5—Casting

mold

2 HR5UHE

2.1 FESRBRYH & RE

FE TG I RE R, 5 S0 th Ah 2 PN 2 e
(K1, G S AFAEROR R R L . AEBLAT (1 LR
PEEOR (MHD) i % [l A R R b, B2l
FETEFEAL o ADAHERALANANAL. , SR JF KP4 B fih A2 T
FH I T A A1 AR I o o 45 B A AR A7
FERCR IR R, A3 ] i R b 5 e N A b
AR AR A ZEROR, 2G-SR C 258 bt .
Pk, AR TR &R I .

FEORIE R P I RE v, 15 SR 680 °C,
PEFEAS W IIELE Y 400 C, X2 PR Gl i) il
JE, HLFRAR T 5 SR SRR o RN B,
FEE SR IR AT e oy, AT B TR
AT BREEN . 18] 3 7Rl 3 Rk BOR ML RE S
AR R o R R R RO A X,
WA MR ZER /N, AR it HRETRE P A 732 R AT LA
A AL - [ AR R

BB IR a( ARG /N5 ST 1) J B I 1A
PR TERZALEIN s A, B A S b
BMIBIAFD, [, iRk sz 2 a1,
TR TR . B s S RRR 3 4

s IR AR B T A S A KA R K R
%, et E KRRz 2R, He el
o ATYAH BT ARt st it A A2,

2.2 BEBLESHR
H Al-Mg 75 G AHE TN, Al-6.5%Mg 4411
HEE A B4 a(ADFHAT MgsAls #H418%. Kl 4 s



W22 51 W

EE, 55 Al-6.5%Mg A A G XL RE 35

Oxes Melt
B3 SR REE
Fig. 3 Schematic diagram of temperature field of alloy: 1—

Radial distance

Thermal electromagnetic stirring; 2—Electromagnetic stirring;

3—Conventional casting
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Fig. 4 Microstructures of Al-Mg alloy: (a), (b) Constant pressure casting; (c), (d) Liquid die-casting at 50 MPa; (e), (f) Semi-solid

die-casting at 50 MPa
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Table 1 Tensile properties of Al-Mg alloy

Sample Stret.lgth of Elongation at
extension/MPa break/%
Conventional casting 171.88 7.16
Liquid metal die-casting 230.41 13.16
Semi-solid die-casting 241.12 18.94
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Fig. 5 Fracture SEM images of Al-Mg alloys: (a), (b) Constant pressure casting; (c), (d) Liquid die-casting at 50 MPa; (e), (f) Semi-
solid die-casting at 50 MPa
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