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A Study on the Mechanical Properties of Carbon Fiber Reinforced Cement
Composites Impregnated in Polymer
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Abstract

In order to examine the mechanical properties of carbon fiber reinforced cement composites with silica
powder. PAN —based carbon fiber and Pitch —based carbon fiber, and polymer impregnators experimental
studies on CFRC impregnated in polymer were carried out. The effects of types, length, and contents of
carbon fibers and matrices of fresh and hardened CFRC impregnated in polymer were examined. The test
results show that compressive, tensile, and flexural strength of CFRC impregnated in polymer were much
more ircreased than those of air cured and autoclaved CFRC. CFRC impregnated in polymer was also
considerably effective in improving toughness, freeze-thaw resistance, loss of shrinkage, and creep resist

ance, compared with air cured and autoclaved CFRC.
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Tabte 1. Properties of Carbon Fiber

Fiber T Temsile | Modulusof
Ty.pe of diameter Spec?ﬁc strength elasticity Elonffmon
- fiber {10 *mm) gravity (kgf /eme) | (10°kgf /o) tel
Pitch-based
carbon fier 145 : 1.63 7.800 38 21
Pan-based ) i . - , )
carbon fiber 6.8 i 178 35,000 2.0 L6

Table 2. Properties of Early Strength Cement

Specific | Blaine Seting  Time Compressive Strength (kg / ¢
T
N _ nitial Final . . )
Gravity | fem'sgl thrrres | hremin ) 1ds. 3ds. 7ds 28 ds
EAE| 1500 320 530 197 IR 33 } 143

SO %5 | ALOW ! [Fe0.0%) | Cadi%) | MgOt%! | SO4%) [leloss(%)| KO1%) | Na,Ot%)

192 R L8 1.7 36 12 137 18 013
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Table 3. Properties of Aggregates

Name of Lhemlmltummnenrst’a Physical Propemea
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Type  of | o | TMPTMA AIBN SILANE
Chemicals
CH00C- (II =CH,
CH
Constitutional | CHzCHy| 3 CHy  CHy CHy
- - HL00C-C=Cl X
CHyChpC-C ; HZJNC-(lJ N=N- c‘;-cu mfc-ﬁ—ocupw.(ocualz
3
Formula CHLOOC~ (::= CHy CH! Chs 0
CH,
| |
Molscular 103,15 t 337.8 : 165.1 249.2
Weight i : i
Boiling 45.0 i 200°C / imm Hg 1 _ | 56
Point (°C) ’ | 185°C /5mm Hg
Specific | 910 1.065 1128 ( 25°C) 1043
Gravity, 20°C]
Fliash
30.8 152 - 139
Point (°C)
Viscosit |
scosity 0.7349 13.1 - ; 2.1
(20°C, CP) |
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Fig 1. Shapes and Dimensions of Test Specimens for Direct
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Table 7. Test Results of Strength Tests
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Fig 11. Relationship between Drying Shrinkage and Dry Curing
Period of CFRC Impregnated in Polymer after
Autoclaving
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