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Direct Tensile Properties of Fiber-Reinforced Cement Based Composites
according to the Length and Volume Fraction of Amorphous Metallic Fiber
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Abstract

In this study, the direct tensile properties of amorphous metallic fiber-reinforced cement based composites according
to the strain was evaluated. A thin plate-shape amorphous metallic fiber with 15mm and 30mm in length was used.
And fiber-reinforced cement based composites were prepared with contents of 1.0, 1.5, 2.0%. The direct tensile test
was conducted under the conditions of 10°%/s(static) and 10'/s(dynamic) strain rate. As a results, amorphous metallic
fiber with a length of 15mm was observed in pull-out behavior from the cement matrix because of the short fiber
length and large portion of mixed fiber. On the other hand, amorphous metallic fiber with a length of 30mm were not
pulled out from matrix because the bonding force between the fiber and matrix was large due to rough surface and
large specific surface area. However, fracture occurred because thin plate shape fibers were vulnerable to shear force.
Tensile strength, strain capacity and toughness were improved due to the increase in the fiber length. The dynamic
increase factor of L15 was larger that of 130 because the bonding performance of the fiber-matrix interface is

significantly affected by the strain rate.

Keywords : amorphous metallic fiber, direct tensile properties, strain rate, dynamic increase factor

1. A

rh

2aEEL ARl N GEwe Y] $551]

el BATEE 5 I8 U K512 o
o} Jet Eaeles g vl 4 - et

A7, 39 A0l ol Higel AA oz sk
B4 T gl ole} e vipdel Al 2

Received : February 12, 2019

Revision received : March 25, 2019

Accepted : April 18, 2019

* Corresponding author : Nam, Jeong-Soo
[Tel: 82-42-821-5629, E-mail: j.nam@cnu.ac.kr]

(©2019 The Korea Institute of Building Construction, All
rights reserved.

201

ZEs MIESA Uil diE A5 o= wjaAA A
o] ZhARgel| sl S AL # - S 2
A AR A=, ol At AMEA E9HA
£ 1960 tFE AtElo] 1970 AthRE] oheet 125
off #-E=aL ik
ShH 76 R7; ZaEE & - R, oUR] &4
o] Pt AR 1w He Eﬂxﬁi o] AR
AL QU of2fRt kA EaBEY o - e A
o] W A FAH|, JRAIE, EUE, Jgo_u}]EaA
Are] BB ol 2 YL wker) weh, ekt
gl 7t AE T Qlon) o2 Hagh iﬂﬂlEA
9 - 5ol gt g7k SRE leH1-5)

=




Direct Tensile Properties of Fiber-Reinforced Cement Based Composites according to the Length and Volume Fraction of Amorphous Metallic Fiber

i3
&)
o)
N
N

e 48942 10-10°K /59 &=
2 FHAA AR 3 AR AYERE 7= dE 7R Ret
t=A vja4 Zb7] uf2of QIPFFETE Aa1 YA
d 9 Ymprido] 9=t Afmoct, Egh vIFE A=
Hhia o] s 217] wiol FAH|e} A o] a1,
A sEHO| gl MjEY AR} Fabd o] S5l
olgfgt HIHA THdRE R 2AYEE= $3Y A
B ZaEo| g &7t 9 QAT =T A9k v
A G490 HAdA QA vig Ao = Ao vy
oFsly| wiZol ARt QIUEA] oot uict Elo] 32| A5t
7} FAHA Aot A EYIoHe-11]. ojet &
2 HIAA 7GR AHEER A S Alzde A4 2
A olNE FESH AETF asit)

olof] & Aol HEPEof wE v ZHARE
AH E E3LA| (Amorphous metallic fiber—reinforced
cement based composite, ©]8F AFRCC)2] 214 IAE

gl distol HEslr] ffsted, dol7h vhe v Bl

o AlMIERT WEAe] B3 9 o
Exjo] WA AR AMERA )

of u A o] cstel EAlec,

A]
4

2. AdAE 2wy

u
=

2.1 AIET= ¥ byt
Figure 1 @ Table 10f H]AA 7345-2] A3t B4

E4E UeRSIc), & Atollid= Zol 15, 30mme] BIA
A e AR o, Aol 15mme] H)AZA A
+ U] 1.0mm, 4 24mo]al, Zo] 30mme] H7gZ
7= HH] 1,6mm, A 29umo]ct, vIAA e

i)

o} QAT 7 2g/em®, 1,400MPao|t},
Table 20 A3 =3 2 28049 AHU=EHE
= Uehfigitt, o] 15, 30mme] HgA 9= A12e]
ols=z 717k 1.0, 1.5, 9 2.0vol.% £5}%c}. Table
32 AHEESTHAS] uighe vehd AR 2w 282
AAYSHEE WEA7]7] $l8t] W/B= 0.4%2 743
o}, E3E AR AHE EakAe] fadut Adae] w4t
Fse AT $lste] Zto] oA} T3 FFALE ARS-

202

S}k, Table 49 AL Al29] B2)4 UL Uepic,

2.2 NEH Mzt

A 8L A A B
= o] g AAHY
2ot 434S ¥
A
[e]

i)

N

b
R

4

[m

¥ A

Figure 1. Shape of amorphous metallic fiber

Table 1. Mechanical properties of the amorphous fibers

Length (mm) 15 30
Width (mm) 1.0 1.6
Thickness (um) 24 29

Specific surface (m?kg) 10
Density (g/em®) 7.2
Tensile strength (MPa) 1,400

Table 2. Details of specimen and compressive strength

D Fiber length  Volume fraction =~ Compressive strength”

: (mm) (%) (MPa)
L15-V1.0 1.0 51.81
L15-V15 15 1.5 51.18
L15-V2.0 2.0 49.52
L30-V1.0 1.0 59.30
L30-V1.5 30 1.5 54.72
.30-V2.0 2.0 48.27

1) Average value of static compressive strength measured by 3
specimens at the age of 28 days

Table 3. Mix proportions of AFRCC

w/B C/B FA/B S/B

0.4 0.85 0.15 0.35

W: Water, C: Cement, FA: Fly-ash, S: Silica sand



Table 4. Mechanical properties of used materials

Materials Mechanical properties
Ordinary protland cement,
Cement Density: 3.15g/cm®, Fineness: 3,200cm?/g
Fly-ash Density: 2.20g/cm®, Fineness: 3,000cm?/g
Silica sand Type 7, Density: 2.649/cm3, Absorptance: 0.38%

Super plasticizer Polycarboxylic acid type

e 100 —
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Figure 5. Direct tensile stress-strain curve according to the strain rate

(a) Fiber Iength = 15mm

(b) Fiber length = 30mm
Figure 6. Fiber fracture properties
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