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An Experimental Study on the Mechanical Properties of
Fiber Reinforced Cement Composites Utilizing by—Products (II)
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ABSTRACT

The results of an experimental study on the manufacture and the mechanical properties of
carbon fiber reinforced silica fume - cement composites and light weight fly ash - cement
composites are presented in this paper. The CF reinforced silica fume - cement composites using
silica fume early strength cement were prepared with Pan-derived or Pitch-derived CF, and Lt.
Wt. fly ash- cement composites using fly ash, early strength cement, perlite and a small
amount of foaming agent.

As the test results show, the flexural strength, toughness and ductility of CF reinforced
silica fume - cement oomposites were remarkably increased by fiber contents. Also, the
manufacturing process technology of Lt. Wt. fly ash - cement composites was developed and its
optimum mix proportions were proposed. And tihe compressive and flexural strength of the fly
ash - cement composites by hot water cured were improved even more than by moist cured. but are
decreased by increasing fly ash replaced ratio for cement,
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Table |, Compositions and Physical Properties of Esrly Strength Portland Cement

Cenical Composites (X) Specific |Blaine's Specific

SI0; |Alz03{Fe20n| Ca0 | %0 | 503 |1g. loss{Gravity(20°C) [Surface Areatca?/g)

19.2 | 5.9} 2.8 | 61.7] 3.6 | 4.2 1.37 3.14 4,500
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Table 2. Chemical Composites and Physical Properties of Fly Ash

Chenical Compositions (%)

g.loss | Si0z AlzOn | Fe20n | Cad "0 S Naz0 Total

3.83 65.30 | 25.5%0 4.25 | 1.2 0,98 | 1.3 0.2t 98.47
Size Specific Blaine‘s Specifle \iater Organic
Gravity Surface Area Cantent
(am) (20°C) (cw?/g) (%) Impurities
< 4.2x10°% 2.14 3124 o1 None

(3) AJ2)7HE(Silica Fume)
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Tsble 3. Properties of Silica Fume

Name of Chemical Components(X) Physical Properties
Aggregate | Si0z Alzn Fez0n [Specific Gravity (20°C)| Particle Size

Sitica Puse | 89.0 1.81 2.45 .21 Aversge 1,36 un

(4) gr2-A1-8-(Carbon Fiber, CF)
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Tabie 4. Physicel Properties of Carbon Fiber

Type of Average Average Spectfic Yourg's Modulus|Tensile S&ugthl
Fibers {Diameter{ ua)]Length(mm} [Gravity(209c)| (X 10%ke/ced) (ikg/ca?) |
PAN-CF 6.8 10 1.78 2.0 35,000

PitchrCF 14,5 10 £.63 3.8 7.800
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Table 5. Mix Proportion of (F Reinfaroed Sllica Fuse-Cement Composites.

sclwe] @ | o Mix Progortions (by. wt.)
@} @ [aofeln| ¢ F v ® F  [Reasrks
oleo | s [ um | 35t 458 | 588 —_ | -
1ss | w7 43 | 579 | 16.3 | Pitch
! 158 | w7 1 | 29 | 1.8 | em
1145 | 344 9 | st3 | ;s | Ppitch
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Table 6. Mix Proportions of Fly Ash-Cesert Composites

Cement © FA Hix Proportion (kg/e?)
W/CAFA Flow No,
(by wt.) Cement. Fly ash nter
o o 28.0 1871 0 468 176
910 28.4 1457 162 460 1”9
80 : X 30.0 1233 xm 462 %0
LR o 3.8 1041 446 458 178
80 2 40 3.7 861 574 455 180
5 : 50 n.o 630 890 455 %24
40 80 34.2 532 ™ 455 181
B0 36.0 382 891 458 179
Table 7. Mix Proportions of Lt Wi, Fly AshCement Composites
Fly Ash | Perlite Foaming Hix Proportion (kg /e%)
Content Agent W/ LFAC) ke Flow
P Cement [(wol.% of | (wt.X of Foaming
Fly Ash Flv Ash (X FA < ater Mo,
iby wt.) |+ Cement) + Cement) Agent.
0 2.0 571.6|857.4] — [457.37 176
® 60 0 .1 3.5 559.6|839.4] 139.9 |468.7} 178
0.2 34.4 552.7)829.0| 414.5 |475.3] 132
0.5 35.0 548.11822.2| 685.2 |479.6] 181
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Fig. 1 Relationship between Flexural Strength and Carbon Fiber
Content of Carbon Fiber Reinforced Silica Fuse -Cement
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