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Effect of Ca on particulate dispersion and foam stability in
gas injection foaming process
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2. Key Laboratory for Advanced Materials Processing Technology, Ministry of Education, Beijing 100084, China)

Abstract: The effect of Ca addition on particulate dispersion and foam stability in gas injection foaming process was
investigated. The particulate size in the melt, the critical injection depth, the thickness of foam cell wall and the wetting
angle of Al,O; particulate on the bubble surface were viewed without and with Ca addition into A356 melt, respectively.
The results show that the particulate size is smaller with addition of 1% (mass fraction) Ca. Thus, it’s easier to be
dispersed for fine particulates with Ca addition. The critical injection depth of the melt becomes larger, so, the stability of
aluminum foam becomes worse when adding calcium. The wetting angle of Al,O5 particulate on the bubble surface is
about 65°, less than the ideal angle of 90°. With Ca, the wetting angle of the particulate decreases away from the ideal
value. As a result, although the average size of the particulates decreases and the thickness of foam cell wall increases
with Ca addition, the stability of the foam still becomes worse.
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Fig.1 Schematic diagram of system to make critically stable

foam experiment: 1—Gas nozzle; 2—Positioning holder;

3 —Furnace; 4 —Positioning screw; 5— Aluminum foam;
6—Bubble; 7—Crucible; 8—Aluminum melt

2

Fig.2 Photographs of aluminum foam: (a) Vertical view; (b)

Side view
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3 Ca Ca
Fig.3 Metallographs of melt sample without (a) and with (b)
Ca addition
1 Ca Ca
(he) (0

Table 1 Average size of particulate (dy,), critical injection

depth (k) and average thickness of foam cell wall (¢) in

experiments without and with Ca addition

Melt  w(Ca)/ Av.erage .C.ritic':al Average
particulate injection thickness of
No. % .
size/pum depth/em  cell wall/pm
1 0 12.4 7.0 72
2 1 10.9 9.0 134
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Fig.5 Metallographs showing measurement of thickness of
Fig.4 SEM image of melt sample without Ca (a) and energy foam cell walls without (a) and with (b) Ca addition
spectrum analysis(b) of Al,O; particulate marked in Fig.4(a)
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Fig.6 Schematic diagram of particulate adsorption on bubble

interface

7 Ca
Fig.7 Metallographs of bubble surface (a) and cross section
« 7 ) (b) of foam cell wall without Ca addition
7(a) 6
/ ( / ) 2 Ca  Ca d, d 0
d, Table 2 d,, dj and 0 of critically stable foam without and with
7(b) / Ca addition
d, Foam No.  w(Ca) /% dy/pum dy/um 0/(°)
1 0 9.89 8.55 65
2 1 9.05 8.56 56
do d (2
dy=4d,/n 2) [18]
6 0 90°
[18, 20]
6 =arcsin[(nd, ) /(4d,)] 3) 70%~
ggol21221
(3)
d, d 14 15 90° 2
440 pm>=<330 pm d, d Ca AlLO; Ca
18 2
Ca Ca d, d Ca
0 2
Ca Al,O4 Ca

65° Ca 56°
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