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Effect of preform structure on Si(/ Al co- continuous composites
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Abstract: The SiC/ Al co-continuous composites reinforced by different structure SiC foam were fabricated, and the
effects of preform structure on the mechanical properties were investigated. The results show that the structures of
SiC foam strut play an important role to the compressive property of composites for changing the interface bond.
The compressive strength of the composite reinforced by SiC foam with sandwich-structure strut is the highest, and
that of the composite reinforced by SiC foam with double layer strut is the lowest. With the increase of SiC foam ap-
erture, the compressive strength, elastic modul and yield strength of the composites increase, but the ratio of com-
press decreases. The flexural strength gets the peak value when the aperture is 1. 5 mm. With the increase of the vol-

ume fraction of SiC foam reinforcement, the compressive strength increases, but the ratio of compress decreases.
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SIZEG P I SiC A P B 1 s AR s R &
EHl %, BEMELIE AN ZL109 HE &8, By
H: 85.1%Al, 1% Cu, 1.1% Mg, 1%Ni, 11.8%
Si. HEMEHIEE RS d 100 mm x 15 mm . #4
BIE G E DRI CER[ 8], FHTZSH: W&
ZETHGEFE 800 C, RIS ] 15 s, H 4K E1 K 1]
30s, HAET) 120 MPa, HEFIRE 750 C, #HETI
PURE 250 C.

¥EEMEHEVIEHLDIK 13 mm x 13 mm X
27 mm [FESRFE, 76 DCS ~ 10 J7 RE 5256 HLAE IR
5, MG R 2 N/ s . ZHAES RS 6 mm x
8mm x 70 mm, Z s 7E DCS ~ 10 J7 ALK ML
AT, B 2000 N, IHEGEAA 0. 5 mm/ min,
PEEE R 50 mm . BEFTESAE S360 34 HL - B 1
BE AR P 1 MEF4A 40 BAes R kT M2 .

2 HR5E

2.1 SiCEARABIEMNE SRR

SiC/ A1 RUEL AN & AR G 5 AH SiC IR
A4 R G4 Z1L109 MR . B9k B A — 4 g 1 ) 2%
ghif, WM, AR 0, iR
OALE=MIBAR, 155 fiz a0 2 ) AR AL, W
PR . KRS & AR E A UG, ek
JE V5 B0 IA M G R A5t B )R], 2 A RV A
AL A rhC LA A B ) T IR AL TR =K X
W 2 fros o WA SRR 0 0 oh =28 — Rk
TR NBUERIXZ L, 71— RAB g, =
KEA WAL H T B0 1) = IR 451 .

1 SiC o s 14 1 2 L3
Fig.1 Macro-morphology of

SiC foam reinforcement

2 SiC/ AL BUELEAHE SR
T VA R A 1R 551 1 3
Fig.2 Morphologies of strut of SiC foam

reinforcement of SiC/ Al co-continuous composites
(a) —Sandwich; (b) —Even-loose; (c¢) —Double layer
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FIRER, X TEGARL, ORS00 R 5 i A g
SRR E A E VI CR . EAMEY, ikl
HEAA 2 18] 1R T 7 5 A% 366 0 230N 52 B AR N 35 114
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Table 1 Compressive property of

SiC/ Al co-continuous composites

Struct Volume
M aterial Structure fraction .2/ G,/
of strut .
No. £ SiC § of SiC M Pa MPa
of SiC foam foam/ %
1 Sandwich 16.4 345 422
2 Everrloosel 17.1 270 331
3 Double layer 17.8 233 309
M atrix 0 202 2719

1) —Corresponding stress with maximal strain of composites.
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Fig. 3 Relationship between compressive
stress and strain of SiC/ Al co-continuous
composites reinforced by SiC foams

with different apertures
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Fig. 4 SiC/ Al co-continuous composites

reinforced by SiC foam with different apertures
(a) =d 1.0 mm; (b) —d 1.2 mm; (c¢) —d 2.0 mm
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Fig. 6 Relationship between strain and
stress for composites reinforced by

SiC foam with different volume fractions
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Fig.7 Cocontinuous SiC/ Al composites reinforced by

SiC foam with different volume fractions
(8) —6.8%; (b) —9.1%; (¢) —14.7%; (d) —18.5%
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