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ABSTRACT The effects of hot pressing temperature on microstructures and tensile properties
of 16% (volume fraction) SiCp/2009Al1 composites were investigated in this paper. The relative den-
sity of the composites increased rapidly with increasing the hot pressing temperature up to 580 C
and decreased with further increasing the temperatures. TEM observations revealed that the inter-
face bonding was quite weak with the interface crack when the hot pressing temperature was below
560 'C. When the composites were hot pressed at 580 and 600 ‘C, the interface was clean and had a
good interface bonding. The MgAl,O4 and Al,Cs formed at the interfaces when the hot pressing tem-
perature was above 620 C. Tensile tests indicated that the composite fabricated at 580 C exhibited
the optimum strength and ductility. Fractography revealed that for the composite fabricated at the hot
pressing temperature below 560 C, the fracture mechanism was mainly the interfacial debonding. For
the composite fabricated at 580 and 600 ‘C, the fracture mechanism of the composite was the matrix
ductile fracture and the SiC particle fracture, When the hot pressing temperature was above 620 C,
the interface fractured along MgAl,O4 and Al;Cs, and the fracture mechanism of the composite was
the matrix ductile fracture, the interface crack and the particle fracture.
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LB R MK EEBHE 15%SiC,/2009A1 H4&
#H}, 2000A1 #94 AL R4 B Al-3.7Cu-1.3Mg(R &
a%, %) BESEMERRTH 6 pm, SiC HEMRR
HIRIEEN 7 um. BEEKSEMEKE SIC BRIMES,
TRBHESE#E 80 r/min, JR¥ 8 h. MRS IMBREA
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2 ZRER5TE
2.1 EBRE

FEHERE# &8 SiCp/2009A1 & 44kl 8as i
mFE 1 R ARLES, HEREBREHR 540 CREF
580 C, EE4MEEEEH 98.6% BEFH 99.7%, &
580 CRFIFKME; REMEREREH#—HAE, BE
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Table 1 Relative density of composites fabricated at different
hot pressing temperatures

Hot pressing temperature Density Relative density

C g/cm? %
540 2,782 98.6
560 2.805 99.5
580 2.812 99.7
600 2.800 99.3
620 2.795 99.1
640 2.787 98.8
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Fig.1 Amount of liquid phase versus pressing temperature
for the SiCp/2009Al composites
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Fig.2 OM images of SiC,/2009A1 composites fabricated at hot pressing temperatures of 540 C (a),
580 'C (b) and 640 C (c) in the transverse direction, 540 ‘C (d), 580 C (e) and 640 C (f) in the lon-

X

gitudinal direction (arrows show pores)
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Fig.3 TEM micrographs of the interface in SiCp/2009A1 composites fabricated at hot pressing temperatures of
540 C (a), 560 C (b), 580 C (c), 600 C (d), 620 C (e) and 640 C (f) (insets in Figs.3e and f show EDS

spectrum of interface and diffraction pattern of Al4C3 phase, respectively)
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Fig.4 XRD spectra of SiCp,/2009Al composites fabricated at hot pressing temperatures of 540 C (a), 560 C (b),

580 C (c), 600 C (d), 620 T (e) and 640 C (f)
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B, FERSEBRZ MRS ES SiC Pk 2
fsar 2 (B 3a M b), SEHESHERHU SiC
WOk MR N B MERERSEEMTIE, BT
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&2 SiCp/2009A1 515 brEE ST fPERE
Table 2 Tensile properties of SiCp/2009A1 composites

Hot pressing Yield Tensile Elongation
temperature strength strength
C MPa MPa %
540 225 256 1.2
560 310 351 1.2
580 335 448 4.0
600 326 410 1.2
620 310 318 1.0
640 281 310 0.8

W RN A P P AL R B R R G AR B 1
RUTH LS & R A ERE N 620 Cwf. Hi i #

Element Mass fraction Atomic fraction
% %

CK 9.65 19.00
OK 8.14 12.03
Mg K 5.96 5.79
Al K 56.00 49.07
SiK 14.00 11.78

2.32

Intensity, a.u.

Energy, keV

B5 ANMIERER %Y SiCp/2009A1 & & BRI LIEH
Fig.5 Fractographs of SiCp/2009Al composites fabricated
at hot pressing temperatures of 540 C (a). 580 C
(b). 640 C (c¢) and EDX spectrum of spot A in
Fig.5¢ (d)
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B, HEE TR EERRREREMNFAS, SiCp/2009Al1
HakEF SiC BRmEHEES.

(2) MERERT 560 Co, RELERT, E&k
B 5 T 78 F 8 A T3 SUEREAE 580 1 600 CZ[E]ET,
EAMHEAEEET S S8RE REREST 620 C
it, B &R R EE R MgAl,O4 fil AlLCs.

(3) SiCp/2009A1 & & b4k} HY 38 B A GE M B e &
WMEREH TSGR/, £ 580 CHAFI&KE.
MERFEMT 560 Ch, BRI A EHE N
E, RSB RERERH KT 580—600 CZH
i, &R LA ER A ER B LA R BRI T R £, 3R
RN HREIREET 620 CHb, E&FHE R E &
MgAl, Oy i Al4C3 MEEARE UE AT AR L, IRE
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