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Preparation of Large Aperture and High Porosity Aluminum Foam
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Abstract: The melt foaming process was adopted, pure aluminum was used as raw materials, titanium hydride was used as

foaming agent, and metal calcium powder was used as tackifier, to prepare closed-cell foamed aluminum with uniform pore

structure, porosity greater than 80% and pore diameter greater than 4.2 mm. and the whole process was controlled

smoothly. The effect of foaming temperature, metal calcium powder and titanium hydride addition and stirring time on the

structure of aluminum foam were discussed. The results show that the best process are the metal calcium powder is added

in an amount of 1.5 to 2.0%, the viscosity increasing temperature is 850 to 860 ‘C, the stirring time is 2 to 2.5 min, the

amount of titanium hydride added is 1.5 to 2.0%, and the foaming temperature is 680 to 690 C, the foaming stirring speed

and time are 860 rpm and 2 to 2.5 min, and the holding time is 4.5 to 6 min, respectively.
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Tab.1 The main raw materials
1 99.18%
2 TiH, 0.042~0.044 mm
3 99.5%, 0.14~0.16 mm
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Tab.2 Results of different Ca content
- (%mass)  1.00 1.50 2.00 2.50 3.0
\ (g/em?) 0.90 0.79 040 031 0.27
(%) 66.70  70.70 85.20 88.50 90.00
e N1 I 2 , Ca ,
O o
of [ i o , .
le O .
Z LL? O N y TIHZ N
[ / \ c TiH,
5.6 7 8 , TiH, .
1- ;2- ;3- ;4-
5. 6- - (8-Al Ca , CaO A1203
1 (3Ca0.5A1,05), :
Fig.1 Schematic diagram of the experimental apparatus for Al TiH, o ,
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Fig.2 Thermal analysis curves of TiH2 before and after pretreatment
3 TiH,
Tab.3 Results of different TiH, content
TiH, (%mass) 1.0 1.5 2.0 2.5 3.0
(g/em®) 0.75 0.35 031 0.27 0.25
(%) 72.20 87.00 88.50 90.00 90.70
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Tab.4 Results of different foaming temperature
660 C 670 C 680 C 690 C 700 C
/(g/em?®) 0.33 0.38 0.46 0.43 0.41
(%) 87.70 85.90 83.00 84.00 84.80
5
Tab.5 Results of dieffrent stirring time
/min 0.5 1.0 1.5 2.0 2.5
/(g/em?) 0.78 0.59 0.50 0.53 0.57
(%) 65.90 78.10 81.50 80.30 78.90
3 4.0~6.0 mm, o 3
:850~870 C; :680~690 C ; :
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