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Semi-solid A356 Al-alloy slurry prepared by
serpentine pipe with multiple curves casting
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Abstract: Using serpentine pipe with multiple curves casting process, semi-solid A356 Al-alloy slurry was prepared.
The results show that, at pouring temperatures of 640—680 ‘C, when the number of the curves is 3 and their diameters
are 20 mm, the semi-solid A356 Al-alloy slurry with shape factor of 0.72—0.85 and grain diameter of 55—75 um can be
prepared. When the number of the curves is 5 and their diameters are 20 mm, the semi-solid A356 Al-alloy slurry with
shape factor of 0.86—0.92 and grain diameter of 44—58 pum can be prepared. When the number of the curves is 5 and
their diameters are 25 mm, the semi-solid A356 Al-alloy slurry with shape factor of 0.76—0.90 and grain diameter of
48—68 um can be prepared. With increasing the number of the curves or decreasing their diameters, the morphology and
size of the primary a(Al) grains will be improved. The alloy melt has the effect of “self-stirring” in the serpentine curve,
which can make the primary nuclei gradually evolve into spherical and near-spherical grains.

Key words: semi-solid; A356 Al-alloy; serpentine pipe with multiple curves; primary a(Al); microstructure

- [ &5 4 JE (Semi-solid melt, SSM)ZAEHIIHI 4% — XS 2R L R U AN T AN 1 R SR AT 45
B (S48 BOB AU — AR Tk, £ IS ITEINY SRR e e e v a- diUE sang: 411 < i H F<95
T Y HE PR Bk % SSM ORI HIA, Wit Ao EAEG IR AR R AR LG, BaR
BBETE T 2 (New rheocasting, NRC)!'™ . HEEEP # WL RiE, BARKIIREET.
SIARVEECL, B A HVE VR SR IR R R AV A SCAE 5 R R G 1 20 T IR T ) A TR

EEWE: HESHEARTIFURE R T B 5 H (2006AA03Z115); [ 55 SRR AR E VHRI 2 B 55 H (2006CB605203); [H 5K AR T 4 9 Bh 3ot
H (5077400)

gk BHA: 2010-04-02; f&IT HHER: 2010-06-01

BIEEE: WP, -LurstE; dif: 13426472778, 010-62332882; E-mail: chzz19710425@126.com



96 T EA OG5 R R

20114E1 A

(et & i AR R I B A, SR A 145 bk T
SRR A R BRI, B RO 2 7S
TR BRI B R AR SSM RN, T
S SEAE BT — 5 I Hof P e B 25 T N R sl
Z IR TT ], SR RAT € M A B
fE, PrEL, SRADXAI 0] % SSM FRBHI R 2L 1
RTCHEPER B I TT 1615 SSM B BOR A o AL
TEFRM AT 3 IEM 5 SRR TS
A356 B AT Bkl RIS TE RO R S T AR KT - ]
SRR R a(ADIEN, FIERIZ T 2440
A A R ER A .

DATTH A356 G a 0 SEimtkl, ks (s
BON: Si7.1%, Mg0.31%, Fe<0.20%, Mn<0.10%,
Zn<0.10%, HAR0 Al ARSI SN 615 °C, T
LA 577 C . A TEW IR I 45 0 SRR £
JRERQE 1 ProR. WM U A . sl
W3R BRI A B AR, SR
A d 127 mm X250 mm, EEJE4 1.5 mm. H Ni-Cr/
Ni-Si 2 Hh A oy A 40 B S R A R
P RS FE 1 Co

P A356 G REHGT & T 2RAES N 3
AL HeEH A356 MGV, Rk
AT BRI SR R, 5 SR RN
KKK ISR T ESHUNE 1 s, i
HI, ST ISR AR AL T = iR o K e At

(AR K IRRE ML X S — 7 R 924 10 mm (1)
MTEARFEATALES . RS B%, JOokEH 0.5% (AR
HOHF /K5, 48 5 F Neuphoto Y627 AR XX
SR BE > S HEAT WL ¢ . R A X D=2(4/m)"* Al
F=4nA/P* 53 9414 a(A)RISRLEL A D FERE
T F, A AR P G5k SR AR R K

(a)

1 ZHEWRERT 6% FEE A356 aeiir
7R

Fig.1 Schematic diagram of preparing semi-solid A356
Al-alloy slurry by serpentine pipe with multiple curves casting
process: (a) Controlling pouring temperature of alloy; (b)
Pouring; (c) Slurry quenched; 1— K-thermocouple; 2 —
Serpentine pipe; 3—Pouring cup; 4—Serpentine curve; 5—
Diversion pipe; 6—Melting crucible; 7—Collection crucible;

8—Slurry; 9—Cold water
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Table 1 Process parameters of preparing semi-solid A356 Al-alloy slurries and characteristics of quenched slurries

Number of Curve diameter, Pouring Exit temperature/  Pouring Mass of Shape factor, Grain diameter,
curves d/mm temperature/ C C time/s slurry/kg F D/pm
3 20 630 612 10 5.0 0.72 75
3 20 660 609 10 5.0 0.80 62
3 20 640 607 5 2.5 0.85 55
5 20 680 608 6 2.5 0.86 58
5 20 660 607 5 2.0 0.89 48
5 20 640 605 3 1.3 0.92 44
5 25 630 610 10 5.0 0.76 68
5 25 660 608 7 3.7 0.82 60
5 25 640 606 5 2.5 0.90 48
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Fig.2  Microstructures of semi-solid A356

Al-alloy quenched slurries prepared by using
serpentine pipe with 3 curves and curve
diameter of 20 mm at different pouring

temperatures: (a) 680 C; (b) 660 C; (c) 640 'C
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Fig.3 Microstructures of semi-solid A356 Al-alloy quenched slurries prepared by using serpentine pipe with 5 curves under

conditions of different curve diameters and pouring temperatures: (a) 20 mm, 680 C; (b) 20 mm, 660 C; (c) 20 mm, 640 C; (d) 25

mm, 680 C; (e) 25 mm, 660 C; (f) 25 mm, 640 C
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Fig.4 Photograph of solidified shell after casting at 680 ‘C for
10 s by using serpentine pipe with 5 curves and curve diameter

of 25 mm
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Fig.5 Schematic diagrams of status of alloy melt and nuclei drifting in serpentine curve: (a) Status of alloy melt; (b) Nuclei drifting

(Unit: mm)
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Fig.6 Microstructures of solidified shell marked places “a” and “b” in Fig.4: (a) Marked place “a”; (b) Marked place “b”
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