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The Effect of AlFs on the Microstructure and Strength of Porous
Mullite Ceramics
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Abstract; High purity mullite powder was prepared by co-precipitation method. Starch and AIF, were doped to prepare the self-locking
structure of porous ceramics consisting of in situ generated mullite whiskers. The bulk density, apparent porosity and bending strength were
tested. The effects of AIF, on the microstructure and strength of the sample were investigated. Phase compositions and microstructures of the
sintered samples were measured by XRD and SEM, respectively. The results show that the addition of AlF, was helpful for the formation
of mullite whisker. The whisker reached the maximum length to diameter ratio of 26.28 when the sample was prepared with 2wt.%AlF, as
an additive. Mullite flakes were observed when excessive AlF, was added to the sample. The in situ synthesized mullite whiskers formed an
interlocking structure, which improved the mechanical strength of the porous mullite ceramics. The porous mullite ceramics had the bending
strength of about 98.58 MPa when prepared with 2wt.% AlF,.
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Fig.1 The XRD patterns of the mullite precursors treated at
different temperatures
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Fig.3 The effect of AlF, on the bulk density, apparent porosity
and line contraction of the sample

AN, PRFREE R A R A R
2.3 AIF X ERA BB MRS
AT 7 A AR IR s M )52, o]

@
2 pm
(b)
1 um
©
1 um
(d)
1 pm
® o
O
Zpm

B4 REAIFEERXEFMNETESEME (a)0wt.%, (b)1wt.%,
(c)2wt.%, (d)3wt.%, (e)dwt.%
Fig.4 SEM fracture surface images of the samples prepared with
different AIF, content: (a) Owt.%, (b) 1wt.%, (c) 2wt.%,
(d) 3wt.%, (e) 4wt.%
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