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Fabrication and Mechanical Properties of Steel Fiber Reinforced

Polvester Resin Composites Utilizing by-Products (Fly Ash)
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ABSTRACT

Results of an experimental study on the manufacture, the workability and mechanical
properties of steel fibur reinforced polvester resin composités utilizing industrial

vaste products are precented in this paper.

The fly ash - pclyecter resin composites using steel fiber, fly ash and calcium

. carbonic acid (Cal0s', unsaturated polyester resin, styrene monomer, cobalt octate and

methyl ethyl ketone peroxide, fine and coarse aggregates are prepared with various
filler-binder ratios, binder rates and mixing conditions.

As a test results, the workability of

steel fiber reinforced polvester resin

composites zre considerably dropped with increasing fly ash-binder ratio and steel

fiber wvclume. And compressive, flexural

strength and bending toughness

of the

composites are remarkably improved with augmenting fiber contents.
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Table 1. Chemical Compositions of Fly Ash

Chemlral Compositions (X)

Ig.Loss | Si0z | Alzf)y | Feztds | Cad | Mg | S Nazu Tolal

2.14 78.50| 28.50 | 4.21 1.20{ 0.21} 1.03] 0.20 93.47

Table 2. Properzies of Fillers

Specific Size Vater Organic

Type of Filier | Gravity120°C) (an) ContentiZ) | lepurities
Fly ash 2.12 < 4.2 %10 < 0.1 None
Cally 2.4 < 2.8 x 107 <01 Kone
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Tabie 2. Properties of Unsatursted Polyester Rezin

Viscosity Specific Gravity Styrene Content Acid
(20°C.cp) 120°C) 72 Value
(1 1] 1,128 3e.2 21.2

Table 4.  Propertiss of Styrene

Viscosity Specific Gravity Boiling Pointe w»olecular
120°C.cp) 120%0) <) weight
.83 0.912 145.0 104.¢

Polvester Resin 100, Stylene 13,

g A &0 (Catalyst) ¥ Fol(Accelerator)
+ ztz} Cobalt Octate(Colc) = Methy] Ethyl
etone Peroxide®] 55% DMP-2 ol (MEKPO) & A}-&%}
I, WerAle] ujtl2 Feru]®  Uncaturated
Colc 0.3,

MERPO 0.52 #teqd Abgslgich.
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Table I, Phvsical Froperties of Aggregaies

)
Specific Veter lnger Unit Urgaric
AgErugate Grevity AbzorptioniSi| 200 Sieve Vight 1spurities
Fine Agg. a. 8D < 0. 0.5 .68 _
Coarse Agg. N 11 < 0.1 — 1.¢5 —

(W2dsw 2 BAOE FHREME 8 S4 HE
(73 F" : TESUSA Steel Fiber)2] Indent®i~}e]
et dHFE AHEstda, o 2232 Tsble 67l
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Table ¢. Propeties of Steel Fiber

Size tas) | Seclice Area | Aspect Specific Es . Tensile Sirengir
vhxtal} tan?) atlo [Gravity(22e0)] (Ig ws?) ‘Rg el
©.4x€. 4230 0.180 “ L 200 | e
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Eelojohsl At Eelof2i{43] R=&)E¢)
e Hy=i&g 10.0, 12.0, 14.0, V.12 &7
AT ZeAztel tigled 0.5, 1.0, 1,518
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Table 72} 7o} 3}gici,

Tadle 7, Mix Proportions of Foivesier hesin Concretes Viing Fiy Azh

%ix Properzion tWR.T) !

Nix - Kenarxs
Filler AgErugate

Mo, Binoer

Fly ash | CaCDs | Cravel | Sang
1 12.0 — 2.0 28.10 ) 47.90
K §.2 — 23.40 1 22,8
3 10.0 10.¢ — 28.6C ; 3C.40
4 15,0 -—_— 2T | e7.22
5 6.0 —— €. 31.66
[ 1 12.9 2.0 —— .12 | 47.88
1 18.0 —_— 25,90 | 4408
1] 7.0 —— 2¢.23 4%.37
1] 4.0 4.0 — 26.84 | «3.3t
10 21.0 — 24.¢5 | 40.88
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