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Formation and control of bubble-free layer during preparation of
Al foam by foaming in melt

LI Bing, CAO Zhuo-kun, WANG Yong, YAO Guang-chun, HUA Zhong-sheng

(Key Laboratory of Ministry of Education for Advanced Preparing Technique of Materials,
Northeastern University, Shenyang 110004, China)

Abstract: The formation and control of bubble-free layer in Al foam block during the preparation was investigated, the
surface tension of melt Mg was viewed, and the effect of Mg on the thickness of bubble-free layer was studied. The
results show that there exist three processes for the formation of bubble-free layer. The first process is the initial stages of
foaming, in this process, bubbles move upwards, and a portion of liquid remains at the bottom and becomes bubble-free
layer. The second and the third processes are during the process of growth of bubbles, in these processes, bigger pressure
of liquid stored in films makes liquid in films flow to plateau borders, and then the liquid in plateau borders flows to the
bottom through plateau channels, and form bubble-free layer. When 0.5%Mg(mass fraction) is added into Al melt
containing 3%Ca, the surface tension of melt decreases significantly, and the thickness of bubble-free layer in Al foam
block can be controlled very well.
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Fig.1 Expanding curve of height of foam block with time
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Fig.2 Al foams produced by different foaming times: (a) 0 min; (b) 2 min; (¢) 4 min; (d) 6 min; () 10 min
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Fig.3 Curve of bubble-free layer thickness vs foaming time
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Fig.4 Sketch maps of bubbles’ movement at initial stage of

foaming: (a) Beginning of foaming; (b) Foaming for some time

u
u
o [13]
u=uy(1-a)’ (1)
(24
Stokes
2/ —P
o =~ ———=—gr’ (2)
9 wu
pl pg H
r () (1)
u:%ugﬂ(l_af 3)
9 nu



18 7

1271
[13]
pg A Pa B
48
b= 4
Re(1-a)
(3)
(4)
4 "pp
5 Plateau
Fig.5 Sketch map of Plateau border
D n
o
) ) Pp=PGg —— 9)
PB
g )
D> D? rpg  Plateau DG
(5) n PG Plateau
_da_d4n ,_8n dr ©)
dt dt p? D? dt
o lo
dr/dt (14] Ap=pg - [PG - —j =— (10)
pp ’pp
dr Rt dm
= fhuskdd 7
dt 8nor dt ) 4
™ ©) B Plateau
B
n= I;rt d_m (8) Plateau
D no dt -
PB
dm/dt o 4 B
R A B
(®)
Plateau 4  Plateau 1
[15] B
B Vp Vp n
A
vy, :lﬁ ,0gcos€+0'LL (11)
k u d(z/cos ) rpg
k k=49 Apg Plateau
[10] 6 Plateau
(10) (11)
( A Plateau B
) Plateau
U 5 B )



1272 2008 7

3%Ca
3%Ca Mg

[16] Mg MgsAlg
Mg;Al, MgO AlO;
450
32 Mg 690

6 690 7 3%Ca  0.5%Mg
6(a) 7
3%Ca  0.5%Mg
6(b) 3%Ca
Mg
6(a)
3%

0.9

(a)

0.8+

0.6

Surface tension/(N+m™")

0.5

0 I 2 3 4 Fig.7 Al foam foamed by Al+3%Ca+0.5%Mg melts
w(Ca)/%

0.9

(b)

0.8}

0.7 1) 3

0.6
0.5 \ Plateau

0.5 1.0 1.5 2.0 Plateau Plateau
w(Mg)/%

Surface tension/(N+-m™)

6 690 2)

Fig.6 Effect of addition alloying elements on surface tension 3) 3%Ca 0.5%Mg
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