E22% F4W
2007 4£ 7 A

To B ¥ B 2 i

Journal of Inorganic Materials

SCELHE: 1000-324X(2007)04-0695-06
= & & EY SiC, /Al E &+ Ry SPS B ZE L HLIRH 5T
WA, KAV, KIKE, MR

(RAXZI Xk HHELGHFHABREETLERE, KX 430070)

B E. ZAHCEER TR (SPS) BoRH & BBk 60%, B ik 99% 1) SiCp /Al E &KL RS,
TR R R G s B 7 X SPS Be4h SiCp /Al & AR HLELEST T B FE, WO SPS k45 SiCp /Al &
FARE SRS R E B RGR . R RIHRE R S AR, (7 ALF RIS SiC B0k, T AR
BR; e REANBMOPOEAS, WHEH THIAEH AR UG H.

x # A HOBEETRL SIC/AILZAME: RA T Bl

hESES: TB33  XEMRIASE: A

Consolidating Mechanism of High Volume Fraction of SiC,/Al
Composites by SPS

YANG Mei-Jun, ZHANG Dong-Ming, ZHANG Lian-Meng, GU Xiao-Feng

(State Key Laboratory of Advanced Technology for Materials Synthesis and Processing, Wuhan University of
Technology, Wuhan 430070, China)

Abstract: 60vol%SiC,/Al composites with high relative density of 99% were fabricated by spark
plasma sintering (SPS). The consolidating mechanism of SiC, /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
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may result from the weak electric field.
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Table 1 Results of 33vol%SiC, /Al composites by
SPS

T/°C P/MPa Heating-rate/°C-min~" 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

P8 45 b P P R S ) FHIR B 28 100°C /min, 24
KRB A5 IR E A 500°C, FE 12 30MPa i, & IE
BB SRR, RARRH I B, TR RS
B BE 3 550°C, HE 145K 30MPa, I, B 7 B 45 iof F2 v
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Fig. 1 Microstructure of 33vol/% SiC, /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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Bl 5 FZ 2 T MR PO A% (7] 1 47 5 BE o A
Fig. 5 Intensity of magnetic field along the axis of
the die in vacuum condition
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Table 2 Resistance of samples synthesized at to

different sintering temperatures

Temperature/°C 300 400 500 550 600

Resistance/Q  >2x10® 3x10° 1.2 0.95 0.8

MEFLUEE, B4ERAE 300°C B, HEHRK
(>2MQ), AT AEEF R4 ik, H 2455500 N
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Fig. 6 Sketch of the spark generated by electric field

in the cavity
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T 300°C), kL Z AR R, (HEEA L&A ROk
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AR RE J1 4R W, BROR OB 22 [ % B A BL5F I, K
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Fig. 7 Fracture microstructures of
60vol% SiCp/Al composites synthe-
sized at various temperatures

(a) 300°C; (b) 400°C; (c) 500°C; (d)
I 550°C; (e) 600°C
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