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Nam, Jeong-Soo This study delves into the mechanical properties of fiber-reinforced cement composites(FRCC)
Tel : 82-42-821-5629 concerning the dispersion method of multi-walled carbon nanotubes(MWCNTs). MWCNTs find utility
E-mail : jnam@cnu.ackr in industrial applications, particularly in magnetic sensing and crack detection, owing to their diverse

properties including heat resistance and chemical stability. However, current research endeavors are
increasingly directed towards leveraging the electrical properties of MWCNTs for self-sensing and
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Accepted : January 31, 2024 deterioration in mechanical performance. To address these challenges, this study employs ultrasonic

dispersion for a defined duration along with PCE surfactant, known for its efficacy in dispersion.
Test specimens of FRCC are prepared and subjected to strength, drawing, and direct tensile tests to
evaluate their mechanical properties. Additionally, the influence of MWCNT dispersion efficiency on
the enhancement of FRCC mechanical performance is scrutinized across different dispersion
methods.
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Mechanical Properties of Fiber-reinforced Cement Composites according to a Multi-walled Carbon Nanotube Dispersion Method
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Table 1. Experimental factors and levels

Experimental levels

Experimental factors

Ultrasonic dispersion Not ultrasonic dispersion
W/B(%) 32 32
Mixing ratio of MWCNT(%) 0.03 0.03
Dispersant type A,B A,B
MWCNT : Dispersant 1:1, 1:0.50 1:1, 1:0.50
Mixing ratio of HSF”(%) 1.50 1.50
. . Constant temperature and humidity curing Constant temperature and humidity curing
Curing condition (2042°C, 60:£5%) (20£2°C, 60£5%)
Experimental items Micro CT, leexural strength, (?ompresswe strength, Micro CT, Flexural strength, (?ompresswe strength,
Fiber pull-out, Tensile strength Fiber pull-out, Tensile strength

a) Hooked steel fiber

2.2 AR 2 AIBH) HIZt

Table 297 2 A HeA A4 MWCNTS] 42 LrehRleh. @A) Aol A4 54_ MWCNT 59 TApe|A] ol

O ALEL AHGSIATE. R AES BT ol Bl e AH 2 B
Z

o] when] WhEA] ThE Batadlel o] Akgalof she e 71K 1 Qlrke 7]

et

E

_\2
_|_4
Oko
r J
é
ot
i)
oo
oli
il
N,
)
a
v
ol 2,

o

8 J

10}04 A}% FEE 2o}
TH12]. A E+=KS L 5201¢] w2 =U] SARS] 1F Hog ZEHE AJHEE AMES 23H49] 4% PC 15
TAE AHES Oﬂt}. Etolell4l= C Types *}%ﬁ}‘ﬁzﬂﬂ == %W 13ANE é%%}ﬁt}. A= HSFE AR89

o
ol
8,

o
o, e

3 [o dd

Table 2. Properties of multi-walled carbon nanotubes(MWCNTs)

Paramters Length(um) OD”(nm) Purity(wt.%) SSAY(m?/g) ASH(wt.%) ECY(s/cm)
Values <10 30~80 >98 >60 <1.50 1.00

a) outer diameter, b) specific surface area, c) electrical conducticity
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Table 3. Mechanical properties and high-speed film(HSF) image
. Specific Tensile .
D A
Length (mm) Diameter (mm) (ge/rc]rsri?)/ surface area strength s;;ic/g)a tio Image of HSF
(m¥/kg) (MPa)
ﬂ
30 0.50 7.85 1.00 1,140 60 .W“W_
20 3
il
Table 4. Mix proportion of FRCC with MWCNT
W/B .. Fiber MWCNT Dispersant
1 Fly Ash
%) Cement Water Superplasticizer Sand y As (vol. %) (Wt %) (Table 5)
0.50
32 0‘85 032 040 035 015 150 003 .............................................
1.00
Table 5. Classification of test specimens according to dispersion method
Notation Ultrasonic dispersion Dispersant type PCE Dispersant(%)
U-P O ] ]
N-P - - -
U-A0.5 0.5
A
U-A1.0 1.0
O
U-B0.5 0.5
B
U-B1.0 1.0
N-A0.5 0.5
A
N-A1.0 1.0
N-B0.5 ) 0.5
B
N-B1.0 1.0
U: Ultrasonic dispersion, N: Not Ultrasonic dispersion, P: Plain
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