B 14 55 3
Vol. 14 No. 3

HEA SRR
The Chinese Journal of Nonferrous Metals

2004 43 H
Mar. 2004

N E 45 1004 ~ 0609(2004) 03 ~ 0378 ~ 07

%2 FLAR A L I AL R i R ek ©

I, B W, ERE
(ZRFR% MEIRIE S TR, B 210096)

W OB NAEGRN SRR, #iET 2B ILE R KA R, FRTBREN&H LSS
SV BETT B FLBR BRI, IE X SR FLIR A (K3 S BEHEAT T A8 . BTSSR R0 2B Ll
B, Tk, BRI . 2484 4 LR Zo8s B B th 5 VUK 30 K 0 86 8 55 08 181 5% 7 vl 5, 1T 0K F
[ SR HE AR BE S AR X BN o ESE R B B Ok, VBRI ME AR B, TT LU R 3% & FLAS B I FLIR
B, LB EHE T A E T W 6.5% %% 2.2%

KHEW: 2GS FLBER, LBRRBR

3RS TG 146.2 SCERAR RS A

Porosity gradient of porous aluminium alloy and its control

LI Narzhe, CHEN Ce, HE De ping
(Department of M aterials Science and Engineering,
Southeast University, Nanjing 210096, China)

Abstract: Through image processing technique, the planar porosity, volume porosity of porous aluminium and porosity
gradient along the length of porous aluminium alloy made by the negative pressure infiltration process were studied. The
uniformity of the whole porosity was estimated. The results show that the porosity at the middlesuperior part is the
largest, at the bottom is the smallest, at the top is in the middle. T he porosity gradient of porous aluminium is mostly af-
fected not only by the spontaneous stacking density of granules, but also by the infiltration pressure gradient and solidifica-

tion sequence. T he porosity gradient can be improved effectively by changing the stacking density of granules through the

vibration method, and the absolute value of porosity gradient can be reduced to 2. 3% from 6. 8% .
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Images of sample A for pre process

and post process
(a) —Pre process; (b) —Post process
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Table 1 Volume porosity and planar porosity

of porous aluminium alloy

SaN";f’le Aperture/mm O/ % 0S/% €% Ag’f;ge
1 1.25~ 1.60  58.5 58.43 - 0.07
3 2.00~3.00 59.6 58.89 - 0.71
3 1.25~ 1.60  63.2 62.22 - 0.98
4 2.00-3.00 642 6348 -o072 %
5 .25~ 1.60 67.6 67.33 - 0.27
6 2.00~3.00  68.3  67.24 - 1.06

SRR ZEME . NHATLEH, R 5%
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Table 2 Porosity gradient of porous aluminium alloy along length by spontaneous stacking

Paiticls size Sample No. Average
Alloy AOpax ADs
d/mm 1 2 3 4 6 AO ax AD,
2.0~ 3.0 63.8 64.4 653 63.8 60.8 59.0 6.3 4.8
ZL101
1.25~ 1. 60 64.5 65.5 63.2 64.7 62.2 59.2 6.3 5.8
2.3 1.5
2.0~ 3.0 65.3 65.9 63.2 65.7 60.6 57.5 8.4 7.8
ZL111
1.25~ 1. 60 64.1 65.0 62.0 64.3 62.0 58.8 6.2 5.3

The maximum deviation A8, is the difference between the maximum and the minimum porosity; AOs is the difference of porosity between two

ends.
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Fig. 2 Fit curves of porosity variety along length
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Fig. 3 Pressure on aluminium alloy
melt during infiltration
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Fig. 4 Schematic drawing of
solidification sequence
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Fig. 5 Porosity of aluminum alloy after
inversion of prefabricated part
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Fig. 7 Estimation of uniformity of porosity
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Table 3 Porosity of porous aluminum alloy along length after vibration control (%)
Sample No. Average
Alloy d/mm ABmax ADs
1 2 3 4 5 6 ABna A5
2.0~ 3.0 65.5 64.8 65.5 64.3 64.1 64.1 1.4 1.4
Z1.101
1.25~ 1.60 64.0 62.3 64.7 64.1 62.3 62.2 2.5 1.8
2.3 1.5
2.0~ 3.0 66.1 64.7 65.9 658 66.0 63.3 2.8 2.8
ZL111
1.25~ 1.60 64.8 67.2 67.0 66.1 66.3 64.7 2.5 0.1
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