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The mechanical and physical properties of non circular type-
carbon fiber reinforced cement composites (1)

T.J. Kim, S.K. Lee, B.J. Oh, HK. Oh, Y.S. Lee*, H.B. Shim* and B.S. Rhee*

ABSTRACT

To investigate the effect of shape factors, the mechanical and the physical properties of cement
composites randomly distributed with short non circular type carbon fibers were studied. The
results are following; Compressive strength of both round(R) and non-circular(c-type(C), hollow
(H)) carbon fiber(CF) reinforced cement composites(CFRC) was decreased as increasing with fiber
length and content, and these were lower than that of those. On the other hand, C-CFRC was
about 30~34% higher to R-CFRC in tensile strength, flexural strength and toughness, and H-
CFRC were decreased as increasing with fiber length. C-CF was penetrated very wall to matrix
by capillary phenomena 4nd its surface area was higher than that of R-CF but H-CF was not
penetrated easily because of its fiber structure. Tensile strength shows the same mechanical
properties with flexural strength also. Tensile strength of C-CFRC was increased about 40% than
that of R-CFRC.
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Table 1. properties of AR-mesophase pitch based carbon fiber

Biber | srongtn | modulus [Elongatin| Dia | i | Speeific | Sure |
Pl (Kg/om) | (Kgdem) 6 area () | Y | (g
C | 920 | 794800 12| B0 0% | oper far | 176 | 2303 | 839 | 34839
H | 8300 | 943.200 09 | Dol 589.8 178 | 28%7 | 763 | 35014
Di 238
R | 850 | 1130500 | 07 %38 564.1 174 | 17545 | 980 | 3.4424
KR | 7340 | 306,000 18.0 2545 1.65 - - -

* KR : Kureha chemical co C-1018
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Table 2. Mixing ratios of cement matrix for CFRC(cement base)

Cement Aggregates Admixtures (wt.%) Carbon
W/C | Remarks
(OPO) [ gpall | MCell | SFume | BMC | A-803 | M-150 fibers / emat
0.15 0.05 0.16 13 V% i
1.0 025 | 05 30 | 324mm | 0465 | g
0.36 C.HRKR Fume
031 | 005 - 1-3V% )
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Table 3. Pore volume and median pore diameter in
CFRC (from fig.7)
(fiber length 3mm, Fiber volume content
2% , silica fume addition)

Fiber | Plain { C-CF | HCF | RCF |KRCF
shapes | (Ve=0) | (CS) | (HS) (RS) | (KRS)
Total

pore
area 91.005 [116.580 | 117.848 1 92.137 | 112.506

(m/g)

Median

pore
diameter | 0-0131 § 0.0225 | 0.0312 | 0.0201 | 0.0180

(4V/8)

Table 4. Pore volume and median pore diameter in
C-CFRC(from fig. 8)

CCF | CCF | CCF | C-CF | CCF
Fiber © (CS) ) (®)] ©)
shapes | 6mm- | 6mm- | 3mm- | 6mm- | 10mm-
2% 2% 3% 3% 2%
Total
ggg: 88.891 | 83.479 | 92.293 | 95.650 | 90.578
(m/g)
Median
pore -
diameter 0.0579 | 0.0215 | 0.0672 | 0.0739 | 0.0705
(4v/n)
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