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The Effect of Chopped Carbon Fibers (CCF) on the
Properties of Pure Gypsum.

Abstract

The present study investigates the effect of using chopped carbon fibers (CCF) on the
density and compressive strength properties of plain gypsum. Four different groups of plain
gypsum mixtures were used. The groups were classified into two main groups based on
water-to-plain-gypsum ratios of 0.55 and 0.65. Each main group was further divided into
two subgroups according to the volume fraction (Vf) of chopped carbon fibers, namely 0.0%
and 0.25% (non-fibrous and fibrous plain gypsum).

Three specimens with dimensions of 50 mm % 50 mm X 50 mm were prepared for each
mixture. The results showed that the incorporation of CCF into plain gypsum mixtures
enhances and improves the compressive strength at both water-to-plain-gypsum ratios
(W/PG). Moreover, the rate of improvement in compressive strength with the use of fibrous
plain gypsum is directly proportional to the W/PG ratio. In addition, it is noted that
increasing the W/PG ratio leads to a reduction in both density and compressive strength;
conversely, the fibrous plain gypsum behavior reduces the rate of decrease in both density
and compressive strength.
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Characteristics Elements
Fiber Type Carbon
length of Fabric 8 mm
Diameter of Fabric 166 um
Unit-weight 1.78 g/cm?
Tensile strength (3449 — 3899) MPa
Tensile modulus of 231 GPa
elasticity
Elongation % 1.5
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Mixture 1 (0.55) Mixture 2 (0.55F)
W/PG=0.55 VI=0.0% W/PG=0.55 VI=0.25%

. ‘

Mixture 3 (0.65) Mixture 4 (0.65F)
W/PG=0.65 VI=0.0% W/PG=0.65 VI=0.25%
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The
Name of | Mix percentage of | Ratio of water | Compression | Increasing
the Mix sion chopped to pure gypsum strengths Percentage
) g carbon fibers (W/PG) (MPa) %
(V)
Mixture 1 | 0.55 0.0 0.55 1228 | -
. 0.55 14.45
Mixture 2 r 0.25 0.55 177
Mixture 3 | 0.65 0.0 0.65 9.17 | -
. 0.65 12.00
Mixture 4 F 0.25 0.65 30.9

*Percentage of increasing

(MPa)

Compressive Strength

Vixl (0.55) Vix2 (0.55F) VixJ3 (0.65) Vixd (0.65F)

WG=0.55 WG=0.55 WG=0.65 WG=0.65
V1-0.0% V[-0.25% V1-0.0% V1-0.25%
Compressive Strength >y > ”
(MPa) 12.28 HAS 9.17 12.00
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The
Name of | Mix percentage of | Ratio of water | Compressio | Reduction
the Mix sien chopped to pure gypsum | n strength | Percentage
) g carbon fibers (W/PG) (MPa) %
(V)
Mixture 1 | 0.55 0.0 0.55 1228 | --—--
Mixture 3 | 0.65 0.0 0.65 9.17 25.3
Mixture 2 | 027 0.25 0.55 1445
Mixture 4 | 0> 0.25 0.65 12.00 17.0
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*Percentage of decreasing

(MPa)

Compressive Strength

Mixl{0.55) Mix3 (0.65) Mix2 (0.55F) Mixd (0.65F)
W/G=0.55 W/G=0.65 W/G=0.55 W/G=0.65
VI=0.0% ViI=0.0% VI=0.25% VI=0.25%
I( ‘ompressive Strength (MPa) 2.28 9217 I14.45 2.00
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oot | i | PR of | Reoatvsrts | ey | I
. . 3
the Mix. | sign | - bon fibers (W/PG) (Kg/m) %
(0%4))
Mixture 1 | 0.55 0.0 0.55 1290 |
Mixture 2 O'FS > 0.25 0.55 1294 0.31%
Mixture 3 | 0.65 0.0 0.65 1185 |
Mixture 4 0'}?5 0.25 0.65 1189 0.33%
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Mix1 (0.55) Mix2 (0.55F) Mix2 (0.65) Mix4 (0.65F)
WIG=0.55 W/iG=0.55 WiG=0.65 WiG=0.65
N E=0,0% VF=0,25% N F=0),0% VF=i),25%
Incnsit}' (Kg/m3) 1290 1294 1185
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the Mix. Mix sign chopped carbon pure gypsum (Kg/m?) Percentage
fibers (V1) (W/PG) %
Mixture 1 0.55 0.0 0.55 1290 | —-eeee-
Mixture 3 0.65 0.0 0.65 1185 8.12%
e | o.ssr 0.25 0.5 AT —
Mixture 4 0.65F 0.25 0.65 1189 8.11%
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