24 B 4 W
Volume 24 Number 4

hERERERFR

The Chinese Journal of Nonferrous Metals

2014 44 H
April 2014

TEHES: 1004-0609(2014)04-0905-07

RETTER Al-27%Si & & B B 7S5 E R

% fk, TBA, AFL, HALH
(PEIRZE MRLRI2EE TR, Kb 410083)

B OE: WU Al27%Si a0 B A S R BOE L2 I A e R SR . 5K BT
T AL-27%Si A47E 600 C N ZM# 10~12 min J5, S&BAREIREGES, SiAH RSP 4/, TEF ek
W, BEETRESEIE. 4600 C N 10~12 min J&7, AT B AR R AEM BRI &4 LB, Si Al
EEBE IS BTSN A0 40/, B s Hebd HAT BRI (02 10 BTN A MO A1 2L . 28 600 "C YN 12 min Ji5, F[E &
B P B 4 T 2k B gt e RO ATIONS 585 J2.(99.5%) - HTA I (195 MPa) R K- 2.(6.7%)

KR Al-27%Si Gdx; BUFHUUR 00 RS HER; Prhiamfs; AR

PESES: TG146 MHRFREED: A

Semi-solid extrusion forming of spray deposited Al-27%Si alloy

PENG Jian, WANG Ri-chu, ZHU Xue-wei, PENG Chao-qun

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The semi-solid extrusion and its effect on the microstructure and properties of spray deposited Al-27%Si alloy
were studied. The result shows that, the alloy have appropriate liquid volume fraction and fine Si particles for semi-solid
extrusion after reheating at 600 ‘C for 10—12 min. The extrusion after reheating at 600 ‘C for 10—12 min can eliminate
the hole in the spray deposited alloy and decrease the size of Si particles, extruded bars have good surface quality and
homogeneous microstructure after extrusion. The alloy can achieve the highest relative density (99.5%), tensile strength
(195 MPa) and elongation (6.7%) after semi-solid extrusion when reheating at 600 “C for 12 min.
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Fig. 1 Schematic diagram of extrusion die (Unit: mm)
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Fig. 2 Microstructures of Al-27%Si alloys: (a) Spray deposition (OM, dissolved in 5 mL HF and 95 mL H,0); (b) Spray deposition
(SEM, dissolved in 20%NaOH); (c) Holding at 600 ‘C for 12 min (OM); (d) Holding at 600 ‘C for 12 min (SEM, dissolved in

20%NaOH)
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Fig. 3 Volume fraction evolutions of liquid phase of alloy at

different re-heating temperatures
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Fig. 4 Macrophotographs of semi-solid extrusion Al-27%Si alloys: (a) Extruded bar; (b) Cross section; (c) Extruded head,;

(d) Extruded tail
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Fig. 5 Microstructures of semi-solid extrusion Al-27%Si alloy after different holding times at 600 C: (a) 8 min; (b) 10 min; (c) 12

min; (d) 14 min
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Fig. 7 Tensile strength and elongation of semi-solid extrusion
Al-27%Si alloy
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Fig. 8 Fracture surface morphologies of semi-solid extrusion
Al-27%Si alloys: (a) Holding at 600 “C for 12 min; (b) Holding
at 600 ‘C for 14 min (liquid section)
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