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Experimental Study on the Development and Application of
Carbon Fiber Reinforced Cement Composites of high Strength(1)

Seung-Bum Park*, Bo-Sung Rhee** and In-Won Lee***

ABSTRACT

In order to develop carbon fiber reinforced cement composites with the short random
carbon fibers, experimental studies of fresh and hardened CFRC were carried out. The
types of fiber used are pitch-based carbon fiber and high modulus PAN type carbon fiber.

To examine the effects of the types, lengths, constents of CF and matrices, the following

two types of CFRC were tested; air cured CFRC and autoclaved CFRC.

According to the test results, it can be concluded that the reinforcement of CF were

considerably effective in improving tensile strength, flexural strength and toughness of

cement matrices compared to conventional cement mortar.

= %

e T

IFE - 38449 PANA &4 fob Ade AxA 22445 ARNE B E£%

CFRC 9] Az, #8554, 7106%, A=Y SE545, A372= 9 945, 285 P2
g —24 B FHF 5 FE2skgivh AEE S, Sed{E Ae By e Az o)
o 7170 ¥lE-E LO0~1L3 A= FFolwA A% R HHAE 28I HA4 5 I 4o m$

5 AAE A AE7} S FHAsch

I. 7 A, BEZ2EY AF S22 w0 4F 2=

BlE W Bt Agsa gla, o5 AR

AR EA fEHLAHME sojiy, ZEE, T 719 R A 540l o g B A2 [1—10]
22 5)E AHF2 2T oste] o] F EH Ll 7bgaE T ok Edh s o] &, 19709

ZAA ALH A4E-E sk A=t 23 dy of 285 MA. Al[11], J.A. Waller[12], A.]J.
B gsiA

srew A4S, 49, WaEes, §H Majumdar{13], A.E. Naaman[14], S. Sarker

#* B34, g 22397
*% F34, sk b
* %% A4, Sy



1%, 1%, 1988, 12 EGREE SORERE - N E=aM8(CFRO) S BREE R JEACl BIRY TWBBRIFTS(1) 35

(15] o o)) et 2] PAN A 485 +F2-¢ 5
A B AlE By (o] s CFRC &2 A 3o
gt A7t 2o vk Y3, 1980Wn) R4 S,
Akihama([16,17], Nishioka, K [18], K. Shi-
rakawal[19, 20] 5ol o) A &-4d2) PitchA 4%
£ 483 CEFRCe qlf7we] A=) d&
Kajima 743 Al= Iraq wkzcbeAle] Al Sha-
heed Monument Ao CFRCY H&CG% 9%
w9 b E 10, 000m?) -2 A Fes Tokyo 9
ARK 37% o] CFRCE gago24 4 000t
o BEH AL vl E oo s £ HAE A
FE23 3k

CFRC = =z 8913 - 9ab3y 450 £33 3
s, a2 dadB34, uaAa 2ea =4
& oshE A4 W Ui PG ABRA L Ao
I o,

I EEEE Y, A, Fad 2 978
E, Az, Hol - RuE ST E, 52
F-E AtolE, Aukd W AupFy, g4Aud T,
27 FH W AAHE, Y - 3L, BRE
W R g e w yWEL BAE a5 A
A7 o9 chekdt Aoz el UoH{20].

£ CFRC 2] AH F4loll o] S28 02 34,
FU4g, WF4gdol sl v)doe] Fon] AF-zs)
w2 F T2 AR AT T Y5 T
o E FAoR 308 A A S 3l 5 g
2 AAE IR 3 o] A&, A5, vjF FRAds
CFRC 2 A4& H A 2ol Mudgg A
21 3k,

el vheke) -9, AH I SolA b4k 200ton

5.0) Bhdrad-fo] A 4be] Al AE G AL, W AR-E
#o] Bazg 10,000 B.P.D.S.e] 4-F pitch<}
400, 000ton 2] coaltar pitch 7} Ve A58 7

=478 *}%31-:% ~-‘%’~7¥;}i 7t B ARAE FE
CFRC 9] g8 adadele dgads &
B oA o ool A o] 2A T A

weta] 2 Aol CFRCe wld, Alzrs
Y EEE - Gy A A DA ATE 9
B Ao® A ofe] e 13 Ad A Hadt
c},

Y olF AT FAFEE o) gul PelAE B
2]

II. 7853
2—1. A

(D ghads . AHH A F2) PANA 9
Kureha &2} pitchA @4-%(FL; 10mm)E
A-gslgl eny, 7 442 Table 13 Zr),

(2) AelE 2 F1 0 AllEs H A AEe BE
ZEme Aulzg Table 29 Za, A= S3g
|59 AR E 2,70, U7 0~80um)-E A}
23813 o},

(3) &3 . a-FE3A4 NP-20, oA F2=
(HE . 4,000 cps, &84 | dFE4h), £=ZA4
(Active Deformer ; 30%, ®1% . L 0)& 423}
gk,

2

2—2. BiA R OEBTIER

|

(D) A E s =220 w2 Table 33t o] 8
g, 942 &3 30l2) 245 Omni-Mixer &
A-g-8ked o] T8 EA4HE EESF T

(2) 34 4% W A9 ¢ 95 Y 9F 28
I % 8-9F% A8 KSL 5105 5104, KSF
24099) F3lda, 9 A= A¥-2 JIS R 5201 &

Teble 1. Properties of carbon fiber
Type of Fiber diameter e Tensile strength | Modulus of elasticity | Elongation
fiber (10" mm) Specific gravity (kgf/cm?) (105 kgf/em?) (%)
Pitch-based
carbon fiber 14.5 1.63 7,800 3.8 2.1
Pan-based
carbon fiber 6.8 1.78 35,000 23.0 1.6
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Table 2. Properties of normal cement
88 Time of setting Compressive strength
Specific Biaine residue Soundness Ihitial Final
; b o
gravity (em?/g) (%) (hr.:min) (hr.:min) 3 days | 7 days | 28 days
3.15 3260 1.8 0.17 3:50 6:30 179 246 332
Ca0(%) Si02(%) Al205(%) Fex03(%) MgO(%) S02(%) Insol.(%) 1g.10s5(%)
61.1 21.2 5.5 3.2 3.1 2.3 0.1 2.1
Table 3. Mix proportions of cement matrices for CFRC
Unit weight (kg/cm®)
ZNQ/)C s/C Water Cement Silica S.P* or M.C.*%%
° ate powder Antifoam¥** e
45 0.25 502 1116 279 11,2% 5.6
55 0.50 502 g12 456 9.1* 4.6
110 0.70 653 594 416 5,9%*% 3.0
* Superplasticizer
**  Antifoam
*#% Methyle Cellulose
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