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The Influence of Fabrication Parameters on the Porosity Formation
during Squeeze Infiltration Process

Young-Ho Seo, Hyoung-Kook Lee
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Abstract

The squeeze infiltration process is potentially of considerable industrial importance. The performance
enhancements resulting from incorporation of short alumina fiber into aluminum are well documented.
These are particularly significant for certain automobile components. But the solidification process gets
complicated with manufacturing parameters and factors for porosity formation do not fully understand
yet. In this study porosity defects were observed under several infiltrating conditions ; a kind of matrix,

an initial temperature of melt,

and a volume fraction of reinforcement.

The desimetry and the

microscopic image analysis were done to measure the amount of porosity. A correlation between
manufacturing parameters and defects was investigated through these.
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Wa)  Weight of the specimen in air
WD)  ¥eight of the specimen in distilled water
H, Initial height of preform
H; Final height of preform(i=1, 2, 3)
|7 Volume fraction of fiber by image analysis
|73 Volume fraction of fiber by geometrical
shape
Vn Amount of porosity from p, and o
Ve Amount of porosity by image analysis
) Density of composite by a specific
gravity balance
02 Density of composite from Vp and p
fa Density of composite by geometrical shape
P Density of composite by V,
o(fD)  Density of the liquid
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Table 1 Experimental parameters

Parameters Conditions
Matrix LM86, 6061Al
initial meit temperature T, , [C] 900, 1000
Volume fractions of fiber V,, [%]| 10, 15, 20, 25

- Wa) .

V)= V,% = V,}? (i=1,2,3)
= V/P/"‘(l_ V/ )Pm‘:Pd
2 pa(1-Vp)+0x Vp=p,

= Vg

Comparisonl

lComparison I

=V, 3 Vet (1= Vien=rea

= Vi 2 (1-Ve)eat0xVa=op,

Fig. 1 Measurement and calculation to get the
amount of porosity. (a) Densimetry, (b)
Density calculated from the geometrical
shape of a specimen, (c)Density by the
image analysis
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Fig.2 A section of 6061AI/10vol% Al:O3 which
was fabricated by squeeze infiltration
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Fig.3 Schematic representation of the solidifica-
tion process during squeeze infiltration

Fig.4 Segregation created at the "Center” of
Specimen under 6061AI/ALOs{10%),
Tw=1000 C, Tpw=350C
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Fig. 5 Amount of Porosity calculated by the
density and the geometrical shape
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Table 2. Amount of porosity measured by the

image analysis

Mat.
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Porosity, Vpg [%]
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