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Table 1 Preparation parameters of Al alloy foam

Process Experimental Basis
Process
parameters value value
Melting and ~ Temperature/C 610, 620, 630 620
holding Holding time/h 1
SiC content, w/% 051,15
Increasin Ca content, /% 15,2,25 2
CTeaSING \tixing time/min 5,10, 15 10
viscosity Stirring speed/
9P 1500, 2000, 2500 2000
rmin
TiH; content, w/% 0.02 0.02
Generatin Stirring speed/
enerating Ifring sp: 1500, 2000, 2500 1500
initial pore r-min
Mixing time/min 56,7 6
Foaming and Vacuum degree/Pa 1,5, 10,20 5
Cooni Foaming time/s 5, 10, 15, 20 10
g Cooling time/min 2,4,6,8 6
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Fig.2 Images of initial pores in AlSi12 melt via different melt and holding temperatures: (a) 610 C, (b) 620 ‘C, and (c) 630 C
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Fig.3 Images of initial pores in AlSi12 melt via different contents of Ca and SiC: (a) 1%, 0.5%; (b) 2%, 1%; (c) 3%, 1.5%
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Fig.4 Images of initial pores in AlSi12 melt via different stirring time and speeds: (a) 5 min, 1500 r/min;
(b) 10 min, 2000 r/min; (c) 15 min, 2500 r/min
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Fig.5 Images of initial pores in AlSi12 melt via different stirring speeds: (a) 1500 r/min, (b) 2000 r/min, and (c) 2500 r/min
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Fig.6 Images of initial pores in AlSil2 melt via different stirring time: (a) 5 min, (b) 6 min, and (c) 7 min

7 NE YIS ALEE S I XRD B . H B AT A,
JEkCar i, 7EFL A ERL T CaAlSi. CaAl2Sil.5.
Al4Si3C6. AI8SIC7 L&MW,

8 LA Ca 1 SiC J [A) 15 Jy 14K 71 15 2 19 W 46
AL A BT 4E AL B L P I X8 0 T 2R T R &
SEM & . & 8a. 8b A1 8¢ A4, Jt& C. O. Ca
FEREARILDGAL, T HAR SR XIS &R D,
e TZIBME 7 mm, [SALLgESET SiC.
Al,O;. CaAlSi. CaAl2Sil.5. Al4Si3C6. AI8SIC7 %%
S AR, XSS T ARAR Dy GRG R [F N, 3R W)
BAALI AR ST SR T IR0
2.3 HETLBTERN AISI12 A& AT ARSI

231 EZEEXNALHHNEI

9 NEAF /5N 1. 5. 10, 20 Pa [FE S IR .

10, K 11 R E S EFE LA FLBR
U . BRI RN, BE LS FEFEAC, AISi12 G4
W FHILE SR E PR X2h TG
SALTEIS R P R E S R s KK R, B’
EBARK, ALK RAR Y, PR
B g (PR T NNl 5 =Y D ) G R I SN
5, AL 5 T A3, SFLE B, FLBR R KL,

3t +CaAlSi
é’. =CaAl2Sil.5
< +Al4Si3C6
S SAIBSICT
X
2
>
21t
L
< |

‘: T 3
0 . o cas 4o ) 4 J I\ o LA

20 40 60 80 100 120

K7 S0 XRD B
Fig.7 XRD pattern of sample with initial pore
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Fig.8 SEM surface image (a) of initial pore sample and EDS
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Fig.9 Images of AlISil2 foams via different foaming vacuum degrees: (a) 1 Pa, (b) 5 Pa, (c) 10 Pa, and (d) 20 Pa
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Fig.10 Vacuum degree versus average pore diameter
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Fig.11 Vacuum degree versus porosity
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Fig.12 Pictures of AlSi12 foams via different vacuum foaming time: (a) 5s, (b) 10 s, (c) 15, and (d) 20 s
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Fig.13 Vacuum foaming time versus average pore diameter
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Fig.14 Vacuum foaming time versus porosity
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Fig.15 Images of AlSi12 foams via different cooling time under vacuum condition: (a) 2 min, (b) 4 min, (c) 6 min, and (d) 8 min
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Vacuum Foaming Fabricating Processing of AlSi12 Alloy Foam

Yang Hao, Zuo Xiaoqing, Wang Jun, Lu Jiansheng, Zhou Yun
(Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Now aluminum foam fabrication demands too much TiH; as a foaming agent, which causes high cost, poor dispersion, difficulty
to match the foaming process and the performance degradation of the material. Therefore, in the present paper, a new vacuum foaming
processing was employed to prepare AlSil2 alloy foams to overcome these shortcomings. The initial pores, the cell structure and the
processing of the vacuum foamed AlSi12 were studied. The results show that initial fine pores of well-distribution are obtained by the
processing as follows: melting AlSi12 alloy at 620 <C for 1 h, adding 1% SiC and 2% Ca into the melt and stirring the melt for 10 min at
the stirring speed 2000 r/mim to increase the melt viscosity, and then adding a few TiH;(0.02%) into the melt and stirring the melt for 6
min with stirring speed 2000 r/min. AISi12 alloy foams with uniform cell structure, average pore diameter 2.4 mm and porosity 83.7% are
obtained by the vacuum foaming processing as follows: foaming the melt for 10 s with vacuum degree of 5 Pa, and cooling the melt foams
for 6 min in vacuum surroundings. The bubble nucleation of the initial pores in the AlISi12 alloy melt is heterogeneous nucleation, and
these phases such as SiC, Al,O3z and SiOy, act as the nuclei of the heterogeneous nucleation.

Key words: AlSi12 foam; initial pore; vacuum foaming; processing
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