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Fabrication of Composite by Hot Pressing of SiCpcs Fiber Reinforced

Al Preform Wires

Yoshikazu IMAl, Yoshikazu TANAKA, Hiroshi ICHIKAWA and Toshikatsu ISHIKAWA

Synopsis :

Polymer derived SiC fiber reinforced Al “preform wires” were used as semi-finished materials for fabri-
cating composites by hot-pressing. The influence of combination of pressure, heating temperature and
holding time during hot-pressing on strength, microstructure and fracture surface of fabricated composites
was investigated.

Pressure below 30 MPa and pressing time shorter than 300 s were not enough to bond preform wires
each other. Pressing time longer than 1.8 ks degradated fiber strength. The combination of pressure
of 40 MPa or more and pressing time of 600 s through 1.2 ks resulted in high strength of composites.
Under such conditions, pressing temperature below 788 K was too low to bond preform wires each other,
while pressing temperature above 833 K lead to fiber damage due to interfacial reaction between SiC fibers
and aluminum matrix.

Consequently, the pressing temperature from 803 K through 823 K was suitable to make high strength
composites. The composites fabricated under the conditions described above showed very high tensile
strength, which was about 95 pct of that of the preform wires.

It can be concluded that metal matrix composites can be easily fablicated using preform wires as semi-
finished materials.

Key words : fiber reinforced metal matrix composites ; FRM ; MMC ; silicon carbide fiber ; SiC/Al preform
wire ; hot-pressing ; diffusion bonding ; tensile strength.
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Table 1. Typical properties of continuous silicon
carbide fiber.
Property Value
Filament diameter 14 pm
Cross section Round
Filament/Yarn 500
Tex 210 g/km
Density 2.55%10% kg/m®
Tensile strength 2.5~3.0GPa
Young's modulus 180~200 GPa
Maximum useable temperature 1500 K
Coefficient of thermal expansion 3.1X1075/K
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Fig. 1. Pattern of hot pressing in fabricating
composites from SiCpcg /Al preform wires.
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Fig. 2. Schematic diagram of hot pressing.

Ry PV AEEBEOBMEN % Fig. 2 IR L7, Fig
LIZBWT, 473K 2 ST EDIRE £ TOFImFEH 4
0.6ks TH5bH., FMBEIEL -BELTMEREL, —
EHMBCEBENEREORERY 4 v F 527, 2B
EHAEFRALTHETE, $H%1Tv, 473K $ THHEIL
T A ADPSEPARTI O LA SENCE LRI
1.8~2.7ks Tho 12, b, FimeMEIZEZRE
(10 3 torr LLT) THro 7.

BEROEMTYV T7+— 274V LEEETIZ, ES
100mm ¥2DHNDE 40mm F2o2OH DL, X HII—E
ZEX 150 mm O b O LYWL 7. BIE OH 5
HR1EH-0H 20g Fo % EEEISERILL T, 100 mm
EObo@ggEsm (0° fm) Ao, $7:40mm &
Db OIS & B AT (90° H) A ofEM R EOE
ROEME LTHRIRDF » 7L RAETEEERRICHE L 72,
X512, HED150mm EO T4 Y0 HEEFICHMB L
T, EMTN 74— 274 YOREKEMEHIC 20 K%,
I MBI X BMEOHILERL-HIZ 10 KT %
S LTERILL .

— B REEILOFEHREME 2 ER T B 72012, 74 Y
¥ CTEBLZFFIERIA T, BHEOEI DAY 4 X IZFCIH
L7z, Bonszfitto~tiEl, 747K 100 mm O%E
FE S 3SmmXIE 25mmXEEH 100mm @, 727
4 Ei2 40 mm OBAIE, EEH 3 mmXIERH 60 mmX
B3 40mm TH 5.

Ky b FL AKX D EEME R T 256, €oN
I A—&— & LCRBRE, IERE B X OPREEREH A
ErobhDh, FIT, WEDT) 7 +—2 74 Y DNk
Wk pmEoSILESECLTC, WE, MEENBLY

(a) Tensile Test Specimen

i 60
L1 =
. 'J‘f\\sf =
R125 ’
(b) Flexural Test Specimen
L —
=
t=2

Fig. 3. Specimens of SiCpcs /Al composites.
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Fig. 4. Effect of heat treatment temperature and

time on tensile strength of SiCpcs/Al preform
wire.
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Photo. 2. SEM photograph of fracture surface of
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Photo. 3. Appearance of SiCpcg/Al preform
wires and the hot-pressed composite coupon.
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Photo. 5. SEM photographs of polished sections
of composites fabricated under different pressures.
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50 MPa for 0.6 ks on composite strengths.
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Photo. 6. SEM photographs of fracture surfaces of composites fabricated under

different temperatures.
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