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Microstructure and properties of Mg SAF1. 5Ca 0. 4Zn based alloy
by semi solid isothermal heat-treatment-die pressure casting process

YANG Guang-yu, HAO Qrtang, JIE WAN-qi, WANG Wuxiao, JIA Wen-ping
(College of Materials Science and Engineering,

Northwestern Polytechnical University, Xi an 710071, China)

Abstract: The microstructure and properties of Mg-5AF1. 5Ca-0. 4Zn-0. 2M n-Sr-T i magnesium alloy by semt solid
isothermal heat-treatment-die pressure casting process were studied. It is found that there are three main phases
formed in the experimental alloy, i.e., a(Mg), (a(Mg)+ Al.Ca) eutectic and Mgi7 Ali.. When the alloy modified
by Sr is heat-treated at 585 C, the primary a( Mg) phase divorces into lumps. Then the lumps evolve into spheroids
gradually with isothermal time increasing. After treated for 25 min, the welldistributed spheroidic semisolid-struc-
ture with the average grain diameter of 40 Hm is formed, then the spheroids agglomerate and coalesce. It is also
found that the room temperature mechanical properties are improved greatly by semt solid isothermal heat-treatment-
die pressure casting process. The elevated temperature strength of experimental alloy at 200 C is up to 140 M Pa, better
apparently than that of AZ91 die casting alloy. Homogeneous equiaxied fine grains with the average grain diameter of 25 Bm
are obtained in experimental alloy by the semrsolid isothermal heat-treatment- die pressure casting process.
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Fig. 1 Sand-casting microstructure of

experimental alloy
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Fig.2 EDS analysis results of experimental alloy

(a) —Microstructure; (b) —EDS analysis result of phases A;

(¢) —EDS analysis result of phase B; (d) —EDS analysis result of primary phase
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Fig.4 Microstructures evolution of

experimental alloy at 585 C
after different isothermal

holding time

(a)—2 min; (b)—7 min; (¢)—25 min;

(d)—50 min; (e)—90 min
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SSIT-die pressure-casting
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Fig. 6 Microstructures of specimens of

SSIT-die pressure casting samples

on transversal and longitudinal sections

(a) —Transversal; (b) —Longitudinal
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Table 1 M echanical properties of as-sand-cast and as-SSIT experimental alloy

Room temperature(25 C)

Elevated temperature( 200 C)

Alloy M ethod
0,/ M Pa ®.2/ MPa & % Gu/ MPa Go 2/ MPa &%
Mg 5AFL 5Cx Foundry 135 75 3 105 70 7
0. 4Zr 0. 2M ST SSIT 190 145 25 140 95 6
Foundry > 160 > 70 > 7
AZ91 Die casting! !°! 230 155 4.5 115 80 21
T hixocast! ' 211 152 3.6




* 620 * o EA 4R R

2005 F 4 H

AL, 1M 534 CRIEXT N F AL Ca [HE4E AT, 580
CIRE NI o M g) IKEALTTIRTEEE .

2) Sr G I SE K A & AE 585 CHEAT SSIT
ARERRT, ol Mg) ZEARAHERRLE SE0 B, HREE
SRR R, B D EOR P B SN . 7R
LR 25 min I, R TE AR N FIIRIAE A 40 Bm
R R 34050 B ERR A [ S 2R . 2 5 Bl 2 e (]
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3) WL SLIA 4 SSIT R R, &4
(SRR VR R S5 20 2R g 380 50 40 /0N (R 25l i, 8 DB T
T AL A, SRCEFY EA A 25 Bm . SRR
WHRBIR, FiEFERBHRRT K
MR s . (EIPERSH R % . &4 mii etk ae s
Prrim e RE I W AR A ST R T A ek, LK
FE R AT A 5 R BRI ALCa &8 AL
EY AT E INTREL, TS Al Ca #H &R 4T 4L
gt b7 L R A S A A .

4) A4 200 CHEREEH 2T AZ91 %%
&4, Ak 140 MPa.
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