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Preparing semisolid billet of AF3% Mg alloy by
sloping cooling/ shearing process
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Abstract: By using the self-designed experimental setup of sloping cooling/ shearing, preparing semisolid billet of
AF3% Mg alloy was studied. The effects of technological conditions on the microstructures of the semisolid alloy
were analyzed. The microstructures of the remelted semisolid billet were observed and the optimal remelting process
was investigated. The results show that the semisolid billet of AF3% Mg alloy with good microstructures can be
obtained by the sloping cooling/ shearing process. The optimal process conditions for preparing semisolid billet of
AF3% Mg alloy were obtained: pouring temperature is in the range of 660 ~ 680 C, sloping angle is in the range of
40°~ 60°. Under the proper remelting conditions, the excellent semisolid microstructures that are suitable for semr
solid forming can be obtained. The optimal conditions of remelting process are: remelting temperature range of 620

~ 630 C, holding time range of 90 = 120 min.

Key words: AF3% Mg alloy; semisolid; sloping cooling/ shearing; microstructure

LREEBBEHACH 30 ZHEMBLT, HM
MU AWK . R FE SN, WA S MAR Y T2
SN FREMIE AR T WL, JFiE
BN HIT L A A AR R AT L BARON
20 tH2d 80 FFACTFER FE IT 4R BN Iy Bx 2 [ & 4
JEIAL A B R Wi L 2R AT B e N BEAT BT
F, WAF T VP2 EEAR . AR, 7P e [ 245 Bl

O EEWB: LTHARPARESBIH(20041006) ; F K HRE R4 5 5 ANBES % B I H (50274020) ;

WH
Yg#5 BHA: 200509~ 08; 1&iT BH#A: 2005~ 12~ 09

TEBCARAIA B E, T8 ) ol Al 2 I 6t
RV T BTV HORAETR oo W8 AR Do i 46 20 b A1k
A T Bamgeisie i, iR — o 6 2 [ 2
BRI TR A BNANTE AL, SRR« R A
7, REkflsmae S ae Ll AsKE . Har
GBS HA TGP S T 0 6 i i AR 5L
#l, JFHAERPMCZ iRk TR LR g A

TR B 2 VA R e < B D

BIEE: SE, BIEPZ; il 02483686459, 024-83681463; E-mail: guanrenguo@ 126. com



< 812 - A R AR

2006 45 H

TEMHE, WA RAMRAR, % T5CBL, w & s
RS ARHNRS R AR P [ 2 R R Dl
MR FH AL et s A 1 A SRk 0 Al 5 55 ) A, L AT
HEMWIAE N ASAEE AT BT SR E, X
RARHEAT 1 ot SR AT IR AR T R AR 2t
1P, xR R JIBTUIHOR Hl % AF3% Mg 2
& GEmERET TIRR, I —duni T2 k=
UM b A2 BB REREAT THEST .

SER AR BATBC RIS MR AF3% Mg &4,
FORARLIR B A 640 °C, [EAHZWEE } 600 C.

FASci3 E i 1(a) . TEHETER
gt R A H BT ) R S5 OB R Gt =34 4Rk
A LUK 5 36 B 5 OB A Bt o — 4k, DUEEAT
LE AR RTE, WE 1(b) i . k3 K8y
ROR, AE A FERE XA HIBGIHEAT T td, HA A

(a) ® / Pouring valve

Thermo couple
|_—Molten

Cooling plate

- b -

Forming system

B R T [ A O SR R B
Fig. 1 Schematic of sloping cooling/ shearing
process for semisolid forming
(a) —Experimental setup;

(b) —Modified cooling plate and

scheme of continuous rheoforming
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Fig. 2 Microstructures of conventional casting and semisolid billet of AF3% Mg alloy

(a) —700 C, conventional casting; (b) —680 C, conventional casting;
(¢) =700 C, semisolid billet; (d) —680 C, semisolid billet
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Fig. 3 Microstructures of semisolid billets of AF3% Mg alloy prepared by

cooling plate with different sloping angles at 660 C
(a) —30°; (b) —45°
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Fig. 4 Microstructures of AF3% Mg semisolid alloy at

different remelting temperatures (holding time: 30 min)
(8) —620 C; (b) —630 T
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Fig. 5 Microstructures of AF3% Mg semisolid alloy held at 660 C for different times
(a) =90 min; (b) —120 min
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Fig. 6 True stress —true strain curves of

compressing semisolid billet of

AF3%Mg alloy (€= 0.15™ ")
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