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Onr line preparation technology of semi solid slurry of A356. 2 alloy

FENG Peng-fa, TANG Jing-lin, LI Shuang-shou, ZENG Da-ben
(Department of M echanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Using the self-developed reversible multilevelspeed electromagnetic stirrer, the multiple semtsolid
preparation technology of melt treatment and reversible electromagnetic stirring was studied. The results show that
the technology, with high preparation efficiency, can realize the orrline preparation of semrsolid slurry of A356.2
alloy, i.e. the preparation efficiency fits the subsequent die casting procedure. With the faster cooling rate, the
slurry preparation time can be largely reduced by decreasing pouring temperature. Under the condition of the faster
cooling rate and smaller stirring speed, elevated stirring frequency not only strongly promotes to modify the mor-
phologies of o( Al) grains, but also has considerable effects on grain refinement. Following the processing parame-
ters below, the A356. 2 alloy slurry with grain diameter of 80 = 90 Hm and shape factor of 0. 8 or more can be
obtained: melt treatment with the additions of 0. 03% Ti( AF5TrB) (mass fraction) and 0. 04% Sr( AF10Sr), re
versible two-way stirring without interval, pouring temperature of 640 C, stirring frequency of 25~ 30 Hz, output

voltage of 220 V, one way stirring time of 5s, total stirring time of 67 s.
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Table 1 Relations between mass fraction of

solid (w.) and temperature ( 6)

o C ws o C W
561 1.00 590 0.26
566 0.98 595 0.21
570 0.83 600 0.18
575 0.54 607 0.05
580 0. 40 610 0
585 0.30
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Fig. 1 Photo of reversible multilevel-speed

electromagnetic stirrer
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Fig.2 SEM micrographs and shape factors of a( Al) phase with differernt additions of AF5TrB
(a) —0%Ti; (b) —0.02%Ti; (c¢) —0.025%Ti; (d) —0.03%Ti; (e) —0.035%Ti; (f) —Shape factors vs w(Ti)
(Addition of AF10Sr: 0.04% Sr)
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Fig.3 SEM micrographs of a( Al) phase with differernt additions of AF10Sr
(a) —0% Sr; (b) —0.02% Sr; (¢) —0.03%Sr; (d) —Same as Fig.2(d); (e) —0.05% Sr
(Addition of AFSTrB: 0.03%Ti)
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Fig. 4 SEM micrograph of o Al) phase prepared by

reversible electromagnetic stirring ( F.= 0. 52)
(f=20Hz; U= 200V; b= 720 'C; At= 5s; t= 1605s)
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Fig. 5 Effects of pouring temperature on morphologies and sizes of

a( Al) by multiple processing of melt treatment and reversibe electromagnetic stirring
(a) —720 C; (b) —700 C; (¢) —680 C; (d) —660 C;
(e) =640 C; (f) —Shape factors and grain siz es vs pouring temperature
(f=20Hz U= 200V; A= 5s; t= 160 s)
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Fig. 6 SEM micrograph of
a( Al) phase prepared by multiple processing of
melt treatment and unilateral electromagnetic
stirring (F.= 0. 63)
(f=20Hz U= 200V; th= 720 C; t= 160 s)

2.4 FEEIRERGH SR E N EE S B HE LN

SR FH A 5 RO B S s 1 R ) ) 2% i 7], BT AL
GO R L B3k 5% [E AHZE (B 607 °C) I 7 0 I
|, VB R kL6 25 1] . A A356. 2 A& TEAH

AR PR P I IO AT I e (P 7) mI S, AR 720

~J

—

<
T

Temperature/"C

590 1 ol 1 Il 1
0 40 80 120 160 200

Cooling time/s

B 7 A356.2 &b £k
Fig. 7 Thermal analysis curve of A356.2 alloy
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Fig. 8 Effect of stirring frequency on
morphologies and sizes of a(Al) phase
by multiple processing of melt treatment and
reversible electromagnetic stirring
(a)—5 Hz; (b)—10 Hz; (¢)—15 Hz; (d)—20 Hz;
(e)—25 Hz; (£)—30 Hzs
(g) —Shape factors and grain sizes vs stirring {requency
(6, =640 'C; At=5s; t=67 s;

U= maximum permissive voltage of stirring frequencies)
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