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Effects of Ca & Pr Microalloying and Hot Extrusion Process on the Semisolid

Microstructure of AS41 Magnesium Alloy
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Abstract; The effects of Ca@.Pr elements and extrusion process on the semisolid microstructure of AS41 magnesi-
um alloy were investigated. The results indicate that Ca, Pr addition can reduce the content of Mg,; Al,, signifi-
cantly and generate Al,Ca and Al-Pr phases simultaneously. In the process of semi-solid isothermal treatment,
the melting rate of a-Mg and grain boundary is decreased with adsorption poisoning of Ca, Pr elements and pin-
ning effect of Al,Ca, Al-Prphases on the interface. Meanwhile, the extrusion process promotes the occurrence of
recrystallization and partial melting, increasing the grain density, semi-solid AS41 magnesium alloy exhibits
higher grain density and lower grain coarsening coefficient due to the combined effect of Ca, Pr microalloying and
extrusion process.
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Fig.1 Relationship of solid fraction and temperature for

AS41 magnesium alloy

R ER %A 7.5 kW (1% 0] 8 ik o BEL 4 45 5 B
A i m R BE 29 0 1200 C L B2 A2 I AR R
TRYEE 9 0~1 100 CRyGER K BRI, HHEES
AR L PIREE: iE A

R VIR RN IR ASAT B 5 A H H I
1E 700 C R #EATHAL (PRI LR AT CO, Al SF, A
FE 99 ¢ 1 MR A ) A4l Ca Figf Pr. it 1
min J57E 700 C R £ 30 min, IR F] 650 CJ5 P 3]
GEAT . RAEARN ¢30 mm /Y B #E RS 7E 350 C
ORI 1 h BTG I . BE IR R BUGR O 350 C
PEEH I 3.5 mm/s, RAFEAEN 12 mm KL
FEAE 580 C R ral&iad 5.10.20 F1 30 min f955 I # 4k
G SLRIAE 20 CHIRP K 15 s, 4 Jm BRI B A A,
AREELIE 2,

458 R B
2 |
= J /;/’:-[ ¢12
B [re——
N
FrE bty

(a) & JB%%R (b HEETER
B2 &ARAHERLTEE
Fig.2 Schematic diagram of metal mold and extrusion die
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Fig.3 Phase transition and microstructures of

AS41 magnesium alloy
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Fig.4 Phase transition and microstructures of

AS41-0.4Ca-0.6Pr magnesium alloy
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Fig.5 Semisolid microstructures of as-cast AS41 alloy held at 580 C for different time
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Fig.6 Semi-solid microstructures of as-cast AS41-0.4Ca-0.6Pr alloy held at 580 C for different time
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Fig.8 Microstructure of AS41 and AS41-0.4Ca-0.6Pr alloy at different extrusition direction
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