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ABSTRACT

Composite specimens, which are composed MDF cement of HAC-PVA system were prepared by adding
carbon [iber, hydrated silica and SiC powder, and we studied effect of additves on the flexural strength of
the composites. All of additives is effective in the improvement of flexural strength of the composite specimens.
The size of average pore diameter in ihe specimens which have high flexural strength property was small,
Specimen mixed with hydrated silica was effective m the particle compact property. Flexural strength of carbon
fiber reinforced MDF cement composites were improved bacause of crack deflection of carbon fiber in cementi-

lious matrix.
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Table 1. Chemmcal Composition and Physical Properties of Starting Materials

EHS dvra

AL g 728 A7

{a) HAC(high alumina cement) {(wt. %)
CaO Al(, 510, Ti0: Fea( Blainefcm?/g) | Spealfic gravity
2465 71.52 0.56 0.02 0.27 5410 314

(b) Carbon fiber

Grade Tensile Tensile Filament Density
strength(MPa) modulus{GPa} diameter(um) g/em®

CELION G30-500 2,500 234 7.0 1.78

() White carbon(hydrated silica) {wit.%)
S0, AlaOq Fel0; Cad Na,( KO Specific gravity
856 09 0.1 0.7 1.58 0.1 1.95~2.05

(d) PVA(polyvinylalcohol)

Grade Viscosity(cps.) Hydrolysis{mol%)
KH-178 32~-38 78.5~—815
~894- PR
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Table 2. Mixing Proportions of Specimens

Sogei wl7E Y7 2

{parts of weight)

Composition HAC PVA CF WC SC sp W/5
P10 100 10 — - - 3 .10
CF 1 130 10 1 — - 3 0.10
CF 2 100 10 2 - — 3 0.10
CF 3 100 10 3 - - 3 0.10
CF 4 100 10 4 - - 3 0.12
WC 1 100 10 — 1 - 3 0.11
WwC 2 100 10 — 2 — 3 0.12
WwC 3 100 10 - 3 — 3 0.13
WC 4 100 10 - 4 - 3 0.14
WC b 100 10 — 5 - 3 015
SC 2 100 10 — - 2 3 0.10
5C & 100 10 — — 5 3 0.10
SC 7 100 10 — - 7 3 0.10
SC10 100 10 — — 10 3 0.10

HAC: High alumina cemeni, PYA: Polyvinylalcohal, CF- Carban fiber{(Carbon fiber added volume ratio of HAC),
WC: White carbonthydrated silica), SC: a-SiC powder, SP: Sulionale naphtalane formaldehyde condensate(Mighty

150}, W/S; Water/Sohd ralin{Solid=HAC + Admixtures)
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Fig. 1. Flexural strength and average pore diameter of MDF cement composite specimens according Lo addilives
contents. (a) carbon fiber, (b} white carbon, (c) SiC powder
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Fig. 2. Pote size distribution of specimens added car-
bon fiber.
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Fig. 5. SEM phatographs of fracture surface of specimens (2) GP 19, () CF 2, (o) WC 5, (d) 5C 10.
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Fig. 6. SEM photographs of indented specimen mixed
with carben fiber (CF 2} showing crack deflec-
tion ot carbon fiber (Fig. 6a) and crack patterns
composed of offset {O8), zig-zag (ZZ), reverse
and forward branch (RB, FB) (Fig. 6h).
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Fig. 7. SEM phatographs of indented specimen mixed
with whitecarbon (WC 2} showing mainly zig-
zag {Z7) and microcracking (MC) patterns [rom
a Vickers indenl (upper side of center).
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