521 %5 8 W PEEEEEFIR 2011 4 8 H
Vol.21 No.8 The Chinese Journal of Nonferrous Metals Aug. 2011

TEHES: 1004-0609(2011)08-1881-06

K R TR IR B E T B R A

o B2 AaERRS) kA

(1. TLIRHERZ= S RS B S %, J3 215600
2. TLIRRHEOR S MR 5 TR B, B 2120035
30 RIEFL TR MEVRL: Y TR e is TREPL, KiE 116024;
4. dbntF 4B URRE, dbat 100088)

W OE: (W ISR s s Z i R, NG IA YA E1 K <5 WA T BT s ) < VR P B A A
77 A356 F G A KRL, SRS T & m LRI R, X RORH R HI R RS 5 min Y KHURESRORL
PPV HE L R 3 "C/mine 25 AR A AT e S 7028 A P (1046 e e P8 e 2 R 1 AT IX I, Tk
PR B S S ATAE R RN IV EAR a AD A%, SR IT 12001 46 O [ A SROBL pe o B B5 1 FO RO A 21 B A%
BhERSIEDL, 610 CINVEK BRI AEAT K- FLAR ) 29 pm, (AN FE MV AR AR AE AT o A ok 1) T[54
LESIRITLE

KHEIA: CPRISREL: WA WAV e

FESES: TG 146.2; TG 249 NERRERD: A

Semisolid slurry produced using
enthalpy equilibrium rotating magnetic fields device

ZHANG Xiao-li*?, LI Ting-ju’, XIE Shui-sheng’

(1. Laboratory of Metal Liquid Forming, Jiangsu University of Science and Technology, Suzhou 215600, China;
2. School of Materials Science and Engineering, Jiangsu University of Science and Technology,
Zhenjiang 212003, China;

3. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;

4. Beijing General Research Institute for Non-ferrous Metals, Beijing 100088, China)

Abstract: The semisolid slurry of A356 aluminum alloy was prepared using an enthalpy equilibrium rotating magnetic
fields device, in which the heat of molten alloy was exchanged using circulating cooling water when the alloy melt was
rotating speedily, in order to control the enthalpy equilibrium process of alloy melt. Then the semisolid slurry was
respectively poured into the sand mold and metal mold, furthermore, the quenched samples were prepared every 5 min
during cooling with cooling rate of 3 °C/min. The results indicate that the circumstance in the bulk liquid metal would
burst into copious nucleation of primary a(Al) near liquidus temperature, and at the same time these primary nucleus
distribute uniformly in the alloy melt. The microstructure of castings exhibits equiaxed characteristic morphology, the
average diameter of primary a(Al) is 29 pm when quenched at 610 ‘C. Meanwhile, the primary a(Al) particles trend to
coarsen and spheroidize during slow cooling.
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Table 1

fraction, %)

Chemical composition of A356 Al alloy (mass

Si Cu Mg Mn Fe Zn Al

6.5-7.5 <0.1 0.25-045 <035 <02 <0.1 Bal

SR E N R B 1 s, 3 A =
= RS . TheR Ay 10 kW IR e i i e A4 8
BSR4 SR R, SR B RIEE Y 20 mm N L ARA
BAABUREM R, KA AMEARE A RIRZ; RETE
W ZHEIREE EORI K AR E RS AE AR,
AHKEEAE S 8 mm, HIW AN JZK R — 2k
L

SEROP BN R KK 2 FroR. 1) kR i i
JE VBT S N ARV H R i TR R I, U
PEHEASTFUG AR, W4 @t T i i hie: 2) fEfEE
KA HIEANAHIK, R —BI); 3) 7648 Wik

1 SR R K

Fig.1 Illustration of experimental device involved in process:
1—EM-stirrer; 2—Crucible; 3—Molten alloy; 4—Thermo-
couples; 5—Cycle cooling tube
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Fig.2 Typical thermal curve of alloy melt(a) and schematic

Step 3

diagram of process(b)
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Fig.3  Microstructures of castings poured at 606 C in
stainless steel mold(a) and sand mold(b)
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Fig.4 Quenched metallurgraphs of sample quenched at
different temperatures and cooling rate of 3 “C/min: (a) 610 C;
(b) 595 C;(c) 580 C
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Table 2 Average grain size and elongation factor of different

a(Al) grains in samples quenched at different temperatures

Temperature/ Average grain Elongation
C size, d,/um factor, x
610 29 1.27
595 84 1.29
580 143 1.13
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Fig.5 Schematic diagram of solid/liquid interface arising

from single growing equiaxed particle
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