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Effects of fiber preheating temperature on density and
mechanical properties of continuous SiC/Al composites
manufactured by vacuum pressure infiltration
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(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The vacuum pressure infiltration was performed for the continuous SiCy/Al composites with the volume
fraction of SiC¢ being 40 %, of which the reinforced material is SiC fiber with the diameter of 10—15 um fabricated by
precursor method. The effects of fiber preheating temperature on the microstructure and mechanical properties of
continuous SiC¢/Al composites were studied. The results show that the distribution of the partial fiber reunited in the
composite tends to be more uniform, while the density and tensile strength increase first and then reduce with increasing
the fiber preheating temperature. Moreover, the density and tensile strength of the continuous SiCy/Al composites increase
up to 97.24% and 768.9 MPa when the preheating temperature, infiltration temperature, impregnation pressure and dwell
time of the fiber are set as 500 C, 730 ‘C, 7 MPa and 5 min, respectively.
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Table 1 Property index of KD-2 SiC fiber

Fiber Monofilament Tensile Elastic Density/

type diameter/um strength/MPa modulus/GPa (g-cm °)
KD-2 10-15 2300-2400 150-190 2.50

F2 WHEEIER)
Table 2 Chemical composition of 6063 aluminum alloy (mass

fraction, %)

Si Fe Cu Mn Mg Zn Ti Cr Al

0.20-0.6 0.35 0.10 0.10 0.45-0.9 0.10 0.10 0.10 Bal.
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Fig. 1 Schematic diagram of vacuum pressure infiltration
equipment and molds: 1 — Lifting and rotating plug;
2—Cooling water; 3—Insulation cover; 4—Heating coil;
5—Preform; 6—Digital control and display; 7— Crucible
lifting; 8—Vacuum pump; 9—Power supply
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Fig. 2 Surface morphologies of SiC monofilament at different preheating temperatures: (a) Room temperature; (b) 450 C; (¢) 500

‘C; (d) 550 ‘C
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Fig.3 SEM image (a) and EDS analysis spectrum (b) of flake attachments on SiC fiber surface
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Fig. 5 Effect of preheating temperature of fiber on density of

continuous SiCy¢/Al composites
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Fig. 6 Microstructures of continuous SiC¢/Al composites at different preheating temperatures: (a) Transverse section, 450 C;

(b) Transverse section, 500 C; (c) Transverse section, 550 ‘C; (d) Longitudinal section, 450 ‘C; (e) Longitudinal section, 500 C;

(f) Longitudinal section, 550 C
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Fig. 7 Effect of preheating temperature on tensile strength of

continuous SiCy¢/Al composites
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Fig. 8 Fracture morphologies of continuous SiCy/Al composites
at different preheating temperatures: (a) 450 'C; (b) 500 C;
(c) 550 C
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Fig. 9 XRD patterns of continuous SiC/Al composites at

different preheating temperatures
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