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An Experimental Study on the Drying-Shrinkage and Freeze
-Thaw Durability of Carbon Fiber Reinforced Cement Composites

Seung-Bum Park* Bo-Sung Rhee** and Eui-Sik Yoon***

ABSTRACT

In order to discuss the properties of drying-shrinkage and freeze-thaw durability of
Carbon Fiber Reinforced Cement Composites(CFRC) with the short random carbon fibers,
experimental studies of CFRC were carried out.

The types of fibers used which are in CFRC are pitch-based carbon fiber. To examine
the effects of the lengths, contents of CF and matrices, the following two methods of
CFRC, Air cured CFRC and Autoclaved CFRC were tested.

According to the test results, drying-shrinkage of Auto-claved CFRC was remarkably
less than that of Air cured CFRC in 180 days. But, the indicates that the CFRC did not
significantly affect the tendency of fiber length.

In case of freeze-thaw durability tests, the micro balloon used CFRC were remarkably
drop in relative dynamic elasticity modulus and loss of mass comparing with silica powder
used CFRC in 300 cycles. And in case of micro balloon used CFRC, freezing-thawing
resistance of Air cured CFRC higher than that of Autoclaved CFRC, but there were no

significant difference from contents of fiber volume.
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Table 1. Properties of carbon fiber
i Fiber diameter| Specific |Tensile strength |Modulus of elasticity Elongation
Type of fiber s :
(1073 mm) gravity ( kg/cm?) (105 kg/cm?) (%)
Pitch - based
14. E
Carbon Hihar 5 1.63 7,800 3.8 2.1
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Table 2. Properties of early strength cement
Specific Blaine Time of Setting Compressive Strength ( kg /em?
’ 2 Initial Fina!
gravity (ecm=/ g) Ehn s minch| G i | days 3 days 7 days | 28 days
3.5 4,500 3:20 5 20 197 338 373 448
CaO Sio, Al, O3 SO; MgO Fe, O3 Ig. loss K20 Naz O
(Yo) (Yo) (%) (%) (%) (%) (%) (%) (%)
61.7 19.2 5.9 4.2 3.6 2.8 1.37 1.08 0.5
Table 3. Properties of aggregates
Name  of Chemical  Components (%) Physical Properties
Aggregate Si0, Al,03 Fe, O3 Specific gravity | Particle size
Silica Powder 95.1 2.15 2.75 2.70 0 - 80 um
Micro  Balloon 67.5 14.10 18.5 .00 0 - 150 um
Table 4. Mix propartion of cement matrices for CFRC
W/C Unit  Weight ( kg /cm3 )
s/C *
(%) Water Cement | Silica Powder | 5P o e m.c*
Antifoam
55 0.50 502 912 456 9.1* 4.6
1o 0.70 653 594 416 5.9™* 3.0
% Superplasticizer %% Antifoam »*#% Methyle Cellulose
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