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Experimental Study on the Mechanical

Properties of Carbon

Fiber Reinforced Fly Ash-Cement Composites (1)
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ABSTRACT

Result of an experimental study on the manufacture,

the mechanical properties and

watertightness of pitch-based carbon fiber reinforced fly ash - cement composites are
presented in this paper. The carbon fiber reinforced fly ash - cement composites using

early strength cement,

silica powder and a2 small amount of stylene butadiene rubber

latex are prepared with carbon fiber, foaming agents and mixing conditions. As a result,

the mechanical and physical

properties such as compresive,

tensile and flectural

strengths, watertightness and cement composites are 1mpm\ed by using a small amount of

stvlene butadiene rubber latex.
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Table., 1 Chemical Composition and Physical Properties of Fly Ash

i Al20 Feo0 CaC | M NasO | K20 | lg.loss | Specific | Blajne
102y 118% | T8% || 8| M0 | 1B doss | dRecifie | Bladn,
64.10| 28.10 4.25 1.20] 0.76] 1.27 | 0.07 5.34 2.21 4,451

Table. 2 Properties of Polymer Dispersion
T f Polymer Appearance Specific H Viscosit Total
{spersion ppe Gravity(20°C) | (2BC) |Mpa.s(20°C) |Solids(x)
Milky-White,
S B R Without Coarse 1.020 7.82 147 44.6
Particle,Coagula
and the others
Table. 3 Mix Proportions of Lightweight Carbon Fiber Reinforced Fly
Ash—Cement Composites
Flg Ash: | Silica Powder Foaming Agent CF VWater Flow
ement ol.% o (Wt,% of (Yol (Fly As (%75:&5)
(by Wt) | Fly Ash+Cement) | Fly Ash+Cement) % § | +Cement) (%) Cn )
0 38.5
0.5 40.4
0 1.0 45.6 173
1.5 49.6
2.0 56.0
0 39.6
0.5 42.1
0.1 1.0 46.0 175
1.5 50.5
2.0 58.6
40 : 50 30
0 40.6
0.5 42.5
.2 1.0 47.0 176
1.5 51.0
2.0 58.1
0 41.5
0.5 43.0
0.3 1.0 47.1 178
1.5 53.0
2.0 59.1

Table. 4 Mix Proportions of Polymer—Modified Lightweight Carbon.Fiber
Reinfqrced Fly Ash-Cement Composites

T Fly Ash| Silica Powder | Foaming Agent | C F |Polymer/| Water/ Flow

o :Cement é Vol. %2 o (wt., 2o (Vol.|(Fly Ash|(Fly Ash|(175%5)
Polymer|(by Wt) |Fly Ash+Cement)]Fly Ash+Cement)| % ) |+Cement)|+Cement Cm )

0 58.6 | 172

_ 5.0 | 34.5 174

S BR[| 40:50 30 0.1 1.5 10.0 53.2 176

15.0 49.8 175

20.0 45.0 176

25.0 42.0 177
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Fig. 1. Relationship between Water~(Fly Ash+Cement) ratio and
Carbon Fiber Content of Lt Wt. CF reinforced Fy Ash -
Cement Composites
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Fig. 4 Relationship between Compressive Strength and Carbon
Fiber Content of LL WL CF reinforced Fly Ash - Cement
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Fig. 12 Relationship between Water Permeation and Carbon Fiber
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Fig. 13 Relationship between Drying Age and Drying Shrinkage
of CF reinforced Fly Ash . Cement Composites without
Polymer and with Polymer
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