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Fig.1 Schematic diagram of deposition of pyrolytic carbon

coating by CVD

1. Punch; 2. Sealing module; 3. Container of die; 4. Absorbing
alloy liquid pipe; 5. Preheating furnace of die; 6. Gas pressure
pipe; 7. Preform; 8. Pad; 9. Heel block; 10. Liquid aluminum
alloy; 11. 2D-Cs/Al composite
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Fig.2 Fabrication process of 2D-C¢/Al composite by extrusion

directly following vacuum pressure in filtration technique
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Fig.3 Infiltration microstructure of 2D-C¢#Al composite
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Table 1 Densities of 2D-Ci#/Al composites

Test number Mass/g  Volume/cm®  Density/g ¢m™
1 0.883 0.40 2.209
2 0.667 0.32 2.086
3 1.551 0.65 2.386
Average value 2.240
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Table 2 Ultimate tensile strength (UTS) of matrix alloys and
composites before and after T6 heat treatment

Material type UTS before  UTS after Variance

T6 /MPa T6 /MPa ratio/%
Matrix alloy 127 179 41
2D-C+/Al composite 254 214 -16
Variance ratio/% 100 19.5 —
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Fig.4 SEM images of fracture surface of tensile specimens

of 2D-C+/Al composites
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Table 3 Thermal expansion coefficient of matrix alloy and
T700 carbon fiber (X10° C%)

Material type Matrix alloy ~ T700 carbon fiber
Longitudinal direction 23 -0.83
Transverse direction 23 10
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Fabrication of 2D-C¢/Al Composite by an Extrusion Directly Following Vacuum
Pressure Infiltration Technique and Its Microstructure and Properties

Ma Yuqin, Qi Lehua, Wei Xinliang, Zheng Wugiang
(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: An extrusion directly following vacuum pressure infiltration technique was used to fabricate 2D-C¢+/Al composite. When the
specific pressure is 60~90 MPa, vacuum level is maintained at 10~30 kPa, squeeze infiltration temperature is 580~620 <€ and keeping
pressure time is 60~120 s, 2D-C¢#/Al composite with ideal infiltration quality could be fabricated. Through microstructure observation, it is
shown that the aluminum alloy is filled uniformly, and defects could be seldom found in composite. The experiment results indicate that
the density of the composite is 17.9% lower than that of the matrix. Ultimate tensile strength of composite is satisfied, which is improved
by 100% compared with that of matrix alloy. Heat treatment tests reveal the ultimate tensile strength is improved by 41%, because the
microstructure is improved and the internal stress and defects are controlled effectively after heat treatment. On the contrary, the adverse
stress would appear in the composite because of the difference of thermal expansion coefficient between carbon fiber and matrix alloy in
the process of heat treatment, so the mechanical properties of the composite is decreased by 16%.

Key words: extrusion directly following vacuum pressure infiltration technique; C#Al composite; microstructure; tensile strength; heat

treatment
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