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ABSTRACT

We investigated the inflluence of several pracesses. including the preparation of shuwrry and preform and
the heat-treatment of the prelorm. on the properties of composites lo fabricate the carbon-fiber reinforced
glass composites having good mechanical properties. Cerander was determmed to be the best binder among
Cerander, Rhoplex and Elvacite 2045 by the dipping test and the binder within a preform could be campletely
eliminated by burning out the specimen under 107° Torr at 4007 for more than 1h. The fracture behavier
of a composite was largely dependent on the uniformity of carhon-liber distribution within the composite and
the heat-treatment condition of the composite. The higher Lhe glass content, the more difficult to oblam uniform
distribution of carbon-fiber. As the hot-pressing lemperature increased, the densification process of the compo-
site and the formation of pore due to oxidation of carbon fiber occurred competitively. But, above 1000°C
the latter piayed a predominant role. We could {abricated the densest 15 vol.% carbon-[iber-content glass compo-
sile having the highest toughness and flexural sirength of 250 MPa by hot-pressmg under 15 MPa at 900C
for 30 min.
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Table 1. Variation of weight ratio of infiltrated glass
to raw fiber with different binder species.
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Fig. 1. Variation ol the weight ratio of a carbon fiber
aboul 5 um in dia. 1o dried-infiltrated carbon
fiber as a function of binder weight.
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Fig. 2. Microstructures of cross-sectional view, vertical
to fiber arientatian, of a glass-matriz composite
prefommed from a slurry with the weight ratio
of water/binder/glass={a) 100/0.9/70, and (b}
100/1.3/70, burned-sut in vacuum {107% Torr)
at 400C for 1h and hat-pressed under 15 MPa

at 00T for 10 min in Ar.
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Load vs, displacement curves for the same co-
mposites of Fig. 4 respectively, The curve (a)
shows the typical laminar fracture behavior of
the fiber-nonuniformly distributed compaosite,
the crack of which initiated [rom the fiber-free
glass matrix reglon.

Microstruclures of cross—sectmnal view, veriical
to fiber orientation. of composie materiais bur-
ned-out under (@) 1077 Torr and (b) 10~% Torr
at 400C lor 1h and then hol-pressed under
15 MPa at 1000C for 10 min in Ar.
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Fig, 5. Microsiructures of cross-sectional view, vertical
to Nber orientation, of composite burned-out in
vacuum (107° Torr) al 400C for 1h and hol-
pressed under 15 MPa at {a) 9007, (b) 10007C,
and (¢} 1100C for 10 min m Ar.
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Fig. 6. Microstructures of cross-sectional view, vertical
to fiber orientation, of composite burned-out in
vacuum {107% Torr) al 400C for 1h and hot-
pressed under {a) 10 MPa and (b) 20 MPs, al
1000 for 10 min in Ar.
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Fig. 7. Microstructures of cross-sectional view, parallel
1o {iber orientation, of composite burned-out in
vacuum (107% Torr) at 400 {or 1h and hot-
pressed under 15 MPa at 11007 for 10 min
in Ar. These show that pores are preferentially
developed around carbon fiber.
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Table 2. Calculated equilibrium vapor pressure of
each pas from the reactions (1) to (6)

temperature o 5 5
90T | 1000€ | 1100%T
£as pressure
Nag  |Peoam) | L459E-L | SSTSEL | 1640
&0 | poyfatm) | LOSTE-Z | 9.535E-2 | 5677E1
o |Peolam | LOTAES | 117554 | 8985E-4
B Pegfatm} | 3.213E-12 | 9.924E-11 | 1.838E-9
o | Peotatm) | B89GE-LY [ 4.039E 12 L51OE-10
B Pugyfatm) | 9.165E-29 | 1.184E-25 | 2.855E-23

to fiber orientation, of composite burned-out in
vacuurm (107% Torr) al 400 for 1h and hot-
pressed under 15 MPa at 900C [or 30 min in

Ar.
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Fig. 9. XRD patterns for (a) carbon fibers, (b) pyrex
powder, () preform (d), (e), {f) composites heal-
reated at the same conditions of composites
in Fig. 7(a), (b} (c), respectively.
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