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Effects of Process Parameters on Cell Control of Aluminum Foam Material

Y. P. Jeon(Mech. and Precision Eng. Dept., PNU), C. G. Kang(Mech. Eng. Dept., PNU)

ABSTRACT

Aluminium foam material is a highly porous material having complicated cellular structure defined by randomly
distributed air pores in metallic matrix. this structure gives the aluminium a set of properties which cannot be
achieved by any of conventional treatments. The properties of aluminium foam material significantly depend on its
porosity, so that a desired profile of properties can be tailored by changing the foam density. Melting method is the
one of foaming processes, which the production has long been considered difficult to realize becaues of such
problems as the low foamability of molten metal, the varying size of, cellular structures, solidification shrinkage and
so on. These problems, however, have gradually been solved by researchers and some manufacturers are now
producing foamed aluminum by their own methods. Most of all, the parameters of solving problem in electric furnace
were stirring temperature, stirring velocity, foaming temperature, and so on. But it has not considered about those in
induction heating, foaming velocity and foaming temperature in semi-solid state yet. Therefore, this paper presents the
effects on these parameter to control cell size, quantity and distribution.
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Fig.1 Schematic diagram of fabrication equipment for
aluminium foam material
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Fig.2 Flow chart of experimental process of

melt-stirring

‘E“J—r*ie adwe gen 2o
24 180~400g A=) a‘:"—}u]—a— zg,:-o qg)g.)d
-9‘5(595 CyolAo g 71gdte = <

Sol gE 3, wukr|E 1A A7 FolddE E7Y
et 2742 o) FAIZT}, o)A, 11 ol 10mm
2 3l oA dRYs 489 dHrt 7d
FEZ 58 AAmuke AAEAd. ddH TiH,
g oy S g FIAA AN FF
1.0 5989, ol A% 549 ATE 23
of 2RAE wibE g Fof Wik AlAERSE ErlY R
AR BELEE AAE AT BE
g fFERoA 7
27 2A GEE FolahHA

%}é 4 24014 Table.10] e A4 2
w s opstol o) ZANSHACH

Table 1 Stirring and foaming conditions for fabrication
of aluminum foam material

Foaming .
Temp. RPM ) Foaming
Pro-  Para- . velocity N
. (Cy (pm) .. . temp.(C)
cess  meter (C/min)
T Vi Te
Vi
T W57 00 20 T
Stier. | TemP- 680 emp.
i 700~
e} RPM 595 20 595
1700
Foaming
. . 595 1350 20~50 595
Foam-| velocity
. Foam
ng |FOAMNE 595 1350 20 595~680
temp.
A du g oE
3.1 89 2k

(a) 585°C (b) 595C (c) 615C
(Vs = 1700rpm, V¢ = 20C/min, Te = T)

Fig.3 Foamed aluminums at various processing temperatures

(d) 680°C
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Table.2 Foaming results at various temperature

i 7] 3ol

Veight Height Foamed Porosity
of A380 (Ho..om) height H/Ho %)
(g) (H,mm)
284 29 87 3.0 66
251 26 95 3.7 73
229 24 80 3.4 70
175 19 69 3.8 74
32 JAF

(a)700rpm  (b) 1000rpm (c) 1350rpm (d) 1700rpm
(T = 595C, V¢ = 20C/min, Tf = T)

Fig.4 Foamed aluminums at various velocity of Impeller
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Table.3 Foaming results at various stirring velocity
Weight . Foamed .
Height
of A380 (Slg ) heig H/Ho Por(O;)”y
(g) > (Hmm)
393 40 101 2.5 60
220 23 64 2.7 64
215 22 94 4.2 76
250 26 95 3.7 72
33 19E5 %

(a) 20C/min  (b) 30C/min (c) 40C/min (d) 50T/min
(T = 595C, Vs = 1700rpm, T¢ = T)
Fig.5 Foamed aluminums at various foaming velocity
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Table.4 Foaming results at various foaming velocity

Weight Height Foamed

of A380 g height H/Ho Porosity
o (om) G )
393 41 101 25 59
221 23 64 2.7 64
216 22 94 4.2 76
251 26 95 3.7 72

- 165 -



(a) 595T

(b) 605TC
(T =595C, V, = 1700rpm, Vi = 20°C/min)
Fig.6 Foamed aluminums at various foaming temperature

(c) 625C  (d) 680T
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Table.5 Foaming results at various foaming temperature

Weight R Foamed .
of 4380 OB ight H/Ho Porosity
@ o ®
284 29 87 3.0 66
251 2% 95 3.7 73
298 23 80 3.4 70
175 18 68 3.8 74
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