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Abstract: 60vol%SiCp/Al composites with high relative density of 99% were fabricated by spark

plasma sintering (SPS). The consolidating mechanism of SiCp/Al composites by SPS was analyzed on

two aspects: (1) the adjustment of sintering parameters; (2) the effect of electric field. The results

indicate that the consolidating procedure of SiCp/Al composites by SPS is mainly dependent on the

proper adjustment of temperature, pressure and heating-rate which make Al melt and adhere SiC

particles without spraying out of the graphite dies; no obvious spark appears during the sintering, which

may result from the weak electric field.
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Table 1 Results of 33vol%SiCp/Al composites by

SPS

T/◦C P/MPa Heating-rate/◦C·min−1 Relative density

1 500 30 100 Unsintered

2 550 30 100 Al melting

3 550 20 100 96.9%

4 580 20 100 99.9%

5 600 20 100 Al melting

6 600 30 100 Al melting
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 1 580◦C, 200MPa !<� 33vol/%SiCp/Al Kr9�� SEM Bb
Fig. 1 Microstructure of 33vol/% SiCp/Al compos-

ites sintered at 580◦C, 20MPa
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Fig. 2 Sketch of the graphite die for calculation
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Fig. 3 Pulse current for calculation
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Fig. 4 Intensity of electric field along the axis of the

die in vacuum condition
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Fig. 5 Intensity of magnetic field along the axis of

the die in vacuum condition�F|~WL[�1'4Y{�(y��I�D446+(��6F|N*�x 
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Table 2 Resistance of samples synthesized at to

different sintering temperatures

Temperature/◦C 300 400 500 550 600

Resistance/Ω >2×108 3×106 1.2 0.95 0.8�*r�g^�"=|6 300◦C 5���w{
(>2MΩ), r��lgN_(|�~�"="$�
400◦Cy���b
�8{�~e<(I��"="$�y 500 ◦C y�"=|���Q~(�wI�~m2t(��|�jyW 600◦C ��Q0�25��j*I67!"=kS
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yim2t(���F|�"=�"=|
���(�k�n1,"=kS�"==hF+�A�E*I��: "=[i*:^A��V�#gÆfTC [11,12] �=2CxZ��� 7(a∼e) D+C1�"="$�?�?{�R�02`C��=h�r�g^�6 300◦C y�2�{Q+FN*�+F#q�en�N*t6#8{�u.�{Q+F*E#8b��{7D{Qn�N*<�I7��:��#�n�N*EB:a�W�[��v?�:�~<�I7�Mg:F�6 400◦C y�2�{Q+FN*�+F#q�en�N*�u.6-I�{Qn�*E
�8b��{Qn�N*{7D~K:a��I��b�u��:a�E�~{{<.�6 500◦C y�2�
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Fig. 6 Sketch of the spark generated by electric field

in the cavity
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 7 0�!<!#1 SiCp/Al '|P7� SEM Bb
Fig. 7 Fracture microstructures of

60vol% SiCp/Al composites synthe-

sized at various temperatures

(a) 300◦C; (b) 400◦C; (c) 500◦C; (d)
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