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The Application of an Acid Phosphate Binder in C¢/ Al Composite

Wan Hong Guo Xiang Zhuo Yue Yang Deming Fei Xiaoqing
(Department of M aterials Engineering and Applied Chemistry, NUDT, Changsha, 410073)
Abstract M40] graphite fiber reinforced aluminum composite is fabricated by a vacuum liquid infiltration process
the effects of an acid phosphate binder on the properties of the fiber preform and its composite are studied in this pa—

It is found that the atom ratio of Al/P in the acid phosphate, the content of the binder and the preheated tempera-

ture of the preform affect the compress property of the preform obviously. After adding 5% binder and heating it at 500

°C,

the preform has enough compress strength for liquid infiltration and the fiber distribute evenly in the composite-

The tensile strength and the bend strength are greater than 500 MPa and 800 M Pa respectively-
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Fig. 1 The technological process of Cy cloth
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AI(OH)s + 3HsPOs= Al(H:PO4)s+ 3H-0

AL(H:POs)s = Al(PO3)s+ 3H:20
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Table I The results of orthogonal experimental design
P/AL
A (°0) B(%) C(h) D (MPa) (MPa)
1 200 1 1 3 0.13 0.19 0.16
2 200 5 2 6 0.13 0.11 0.12
3 200 10 3 12 0.20 0.20 0.20
4 500 1 2 12 0.19 0.38 0.29
5 500 5 3 3 1.30 1.16 1.23
6 500 10 1 6 0.75 0.37 0.56
7 800 1 3 6 0.17 0.18 0.17
8 800 5 1 12 0.49 0.69 0.56
9 800 10 2 3 1.40 1.02 1.16
2 (2= 0.05 Foes (2, 9 =4.26)
Table 2 The square deriation analysis of the experimental
s f SIf F
A 1. 06 2 0.53 26.5 w Ok
B 0.79 2 0.40 20 *oE
c 0.04 2 0.02 1
D 1.20 2 0. 60 30 w Ok
. 959, 0-21 9 0.02
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Fig 2 SEM observation on the fiber surface after heating the fiber at 500 °C
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Fig.3 The fiber distribution in C¢/ Al composite

3 M40j/Al
Table 3 The strength and strength degradation of extracted fiber
(MPa) (%)
0 4472 0 N2
0 3023 32.5%
1% 3985 10. 9%
5% 3308 26. 0%
: : 32%,

1% ,

) ) 200MPa, 100
M Pa, 5% , 800 M Pa,

500 MPa.

(1) . ,
Al/P 1/3 5% 500 °C s
(2) 5%A1 (PO3)s3 , ,
s 800M Pa, 500M Pa
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