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A Study on the Non-combustible Properties of High-density Fiber
Cement Composites Mixed with Hemp Fibers
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The function of reinforcing fibers used in building materials is to maintain resistance to bending loads and to function for
cracking caused by drying shrinkage. High-density fiber-cement composites are mainly used for linear plates and are used to
increase bending resistance. Therefore, tensile properties, bonding strength with cement hydrate, alkali resistance, and the
like are required. Recently, as the non-combustible performance has been strengthened, a function to minimize the
occurrence of sparks during high-temperature heating has been added. Therefore, the use of organic fibers is limited. In
this study, a study was conducted to replace polypropylene used as reinforcing fiber with hemp fiber with excellent heat
resistance. Hemp fibers have excellent heat resistance, good affinity with cement, and excellent alkali resistance. Based on
the total volume of polypropylene fibers used in the existing formulation, the non-combustible performance was compared
and evaluated by using hemp fibers instead of the polypropylene fibers, and basic physical properties such as flexural
strength were tested. As a result of conducting a non-combustibility and physical property test using hemp fibers with a
fiber length of 7 mm using 2 % and 3 % by weight, it was found that there is no remaining time of the flame, and the
flexural strength can be secured at 95 % level of the existing polypropylene fiber.
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ARG | PVA | PULP | HEMP

PP
A
C
A
A
A
C
B

Price
competitiveness
Fair AA > A > B > C Not Fair

Alkali resistance
High modulus
Cement Reactivity
Dispersibility
Moisture
resistance
Heat resistance
Extrudability

Table 2. Fiber-specific properties in cement composites (Min 1998)
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Kinds
Pulp
Hemp
Asbestos
Polyethylene
Polypropylene
Polyvinyl alcohol
ARG
PAN (HT, HM)
PITCH (HT, HM)
Rock wool

Organic
Inorganic
Organic
Inorganic

Division

Natural
fiber
fiber

Artificial

Table 1. Types of reinforcing fibers



off thet =HI7E A, LY 22ol= =7t Motelw, &7
o2 d479l 7|50| Molt=/of LhTtoll thet =t Zeligt
ATL OF HR=E MR U A0 0|2 20| R0 ARIE
=gxe 2H 25 59| 2HH0| s 2= 0{0F AEd0] Us A
o= HHEN, Xz 5430 57| tEol ASEE =08 Xl
= HHlel 4201 0= =H7E QAT

=2 A0 M= Table 22| RS0 AHE =§A| LiolM 28
ote dwE S 2ot YEdE AHE SF0M Helotn
LEH0| 240t ARE OF RS Mo AZE HIAGHACH
0f 479 4% Hiz & 4o So w2t 27| O g Eds
LIEFLRIE 2 G-tolME RESEUM datdol F&s Olxl=
20 EY0| e + s 22lE 2siux} sigled, 7|
20|l Akgsol=s Z2|z2E dR0ll Hlsto] 22 WEES 1ot
of AFatRACt

r

o qr o2 >
2 |H
N O =
>og|m
2
> oo
_>Li‘
Jo 12
=
o R
2 m
ol ox
-
P
ro

0

rr
7
0
1©
Jal
I

Table 3. Properties of P.P and HEMP
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P.P. HEMP
Density (g/cm’) 0.91 2.78
Diameter (pm) 18 - 20 14 - 16
Length (mm) 6 9
Aspect ratio 355 490, 860
Tensile strength (kgf/cm?) 77.5 2,500
elastic modulus (kgf/mm®) 480 7,200
Elongation at rupture (%) 26.1 3.6
Melting point (C) 163 840~1000
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Weighing of raw materials

v
Dry mixing

v

Wet mixing

Disposal
—

No
Yes

Moisture content
measurement

Loading and pre-curing
1% Curing(max 65 °C)
v

2nd Curing(max 180 °C)

Fig. 2. Cement composite extrusion process



Table 4. Properties of cement & silica materials
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Table 7. Non-combustible performance criteria

KSF 1SO 1182 AS 1530.1
Temperature Surface <20 K <50 C
change Inside - <50 C

Mass change rate <30 % -
Continuous flame - < 5 sec

KS FISO 1182 AS E:BCI.I
—
(¥

Diameter 2mm, depth 25mm

Fig. 4. Comparison of shape
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Fig. 5. Non-combustible performance sample preparation and temperature
heating curve
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