A5 27 Seolol4] - Baloll 2Bl ) B3kA o)
oAby EAlo] BY AYH o7

An Experimental Study on the Mechanical Properties of Steel Fiber
Reinforced Fly Ash - Polyester Resin Composites
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Abstract

The results of an experimental study on the manufacture and the mechanical properties of
steel fiber reinforced polyester resin composites utilizing industrial waste products(fly ash) are
presented in this paper. The composites using steel fiber, fly ash, unsaturated polyester resin,
styrene monomer, catalyst{cobalt octate) and accelerator{methyl ethyl ketone peroxide), fine
and coarse aggreates were prepared using various mixing conditions,

As the test results show. the mechanical and physical properties, such as the compressive,
tensile and flexural strengths, and the setting shrinkage of fly ash - polyester resin composites
were improved considerably by increasing the fly ash-binder ratio. And the workability of steel
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fiber reinforced fly ash - polyester resin composites was reduced with increasing the fly

ash-binder ratio and steel fiber content. Also, the compressive, flexural strength and toughness

of the composites were remarkably increased by increasing steel fiber content,
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Table 1 Chemical compositions of fly ash
Chemical Compositions (%)
lgloss | S0 | Ay | Fely | Ca0 | MgD | SOy | NaO | Total
363 | 6530 | 550 | 4% 12 | 0% 103 02l | B4
Table 2 Properties of fillers
Type of I Specific | Blaine's Specific Size Water
N . Organic
Gravity Surface Area Content mpuites
i 11K
Rles | 0C) | /g (mm) G
FiyAsh | 210 3124 <4ax10” | <0l | None
Gl | — <uhxlo” | <01 | Nowe
(2) A %HA)

A oz AANT NEAS] 5o
N Bxs o 2E £A(YE CAF AE) S
AHEEE, FMAlzE A9d 2 w0 (styrene
monomer) & AM&3H o, 1 2L Table 3
2 49} gt

Table 3 Properties of unsaturated polyester resin

Viscosity Specific Gravity | Styrene Content Acid
(20°C.cp) (2°C) (%) Value
694 1.128 3.2 2.2

Table 4 Properties of styrene monomer

Viscosity Specific Gravity |  Boiling Point Molecular
(20°C,cp) (&°C) 0 Weight
0.8%4 0.912 145.0 f 104.4

3 F3EA (Catalyst) 2 Zvl A (Accel-
erator) 2= 72} Cobalt Octate(CoOc) 2 Met-
hyl Ethyl Ketone Peroxide ] 55% ¢! DMP &<t
(MEKPO) & AH85tda, Agae wigde &3
Hl 2 Unsaturated Polyester Resin : Stylene :
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Table 5 Physical properties of aggregates
Aggregite | Specific Water Under No, Unit Organic
Gravity | Absorption(%) | 200Sieve | Weight | Impurities
Fine Agg. 2.60 <0l 0.8 1,62 —
Coarse Agg. | 265 <41 — 1,65 —_

()39 #

B8 ZAHAFEe dE SA A (A4Ey
TESUSA Steel Fiber)2| Indentd A}e] A

MRS AHE3HY L, 71 B4 Table 63 2t}

Table 6 Properties of steel fiber

Size (mm) | Section Area | Aspect Specific Es Tensle Strength

txtxD) | o) Ratio | Gravity(20C) | (kg/mm) (kg /)

04x04x3] 060 6 78 21x1f 70
22 Ay

(DEeolR41E o) &3

Ao} w2 B A2

Felol & FA8F

Table 7 Mix proportions of polyester resin concretes using

fly ash
L Mix Proportion (Wt.%)
Mix, f ;
Filler Aggregate
No. Binder
Fly Ash | CaCOs Gravel Sand
1 12.0 —_— 12.0 28.10 47.90
2 5.0 —_— 31.40 53.60
3 10.0 10.0 —_— 29.60 50.40
4 15.0 —_— 21.75 47.25
5 6.0 —_— 30.34 51.66
6 12.0 12.0 e 28.12 47.88
7 180 — 25.90 4.10
8 ; 7.0 -— 29.23 49.77
9 14.0 14.0 — 26.64 45.36
10 | 21.0 —_— 24.05 40.95

Z32|E33 =2y



Egiolof 4 - ol 28] SR H Ao wjghe
AHFAE& FHHR 100, 12.0, 14.0 % & 3}ar
FAANFE BGAF st 0.5 1.0, Lo
WA A wiEAE P, AR E 4
Fol FEsti ae el - 95H g v
He T e HH2UE FE87) Hsko, Wi
171};;!;;‘, g}/g)\o}p,“ _gr.rg_ /\3 JM ul Flmshing
BHE FHAH R FA A e ude
Aol e Felo 2E 9] atEge] &o]
gk Omni-Mixer (£3302)% Algsgon, 1
Hl 3¢ Table 73 zho) 3t c}.

2)FAA o A& g FE A

ANy B ZEoldHdE FHAR AME
g Fejol 28 FAEJA Y Azt hEHE 2
H74=A 8- KSF 2419, 2481 2 2482 9] Al
ol £ate] P, ddE ® AN A
]fél% FAAE S 10x20cm 9] Brol 2508

ol Bt AEHE Abgate] oo ¥

lo

o

6"*] A 2% 20°C, HFHHFE 50% &%
Frlol A 7 S AT F AAGS HAs
Fow, FAA Wire Strain Gauge & -3}
o UFAEAIPA FHEE L SAATE H3
AT K FAE AlE8 FAAL] Av])E TX
7x35 cm, A7 30cmiE st FAIH| Ftol
Ax)¥ Strain Gage Type Transducer & %-E
2 g A3, Astole dRSAE A F e
Automatic Computer Controlled Universal Tes-
ting Machine (8% 25t)o] Alg & glon, &3
—# A #AEE X-Y Recorderdl] 2]5he] 4314
=3

(3) 738 F&A Y

Egtolof 4] - o 2E FAEGH ] A
Z2AFE FAAE 10X10X40 cme] Z7|2 4 &
o 230 & vpyof Bl 4'1’ NE7E o) &
8 & S on, Fof ot 308 FE 1A
Ao g AT 242 AR 9 ’434*‘0 JIS A
11299 28 9 Fze]E9] o] WA Y
o ste] FHAE S} FAIA Fadytel HRF &
AlAtell Azl & X7 E A H&e A4E
Transformer & At&8he] &34t}
(AR 27 Egolol4] - Eelol 2 74

>z’xﬂ
>
o

N
-

F

M5 4% 199312

Bobglol Az 9 4rag

Fafolof # - A u(Wt.%) & 50%, 100

, 150 % & &, Uk SA AlEol Aud
I:i‘ 2k2} 1.0, 2.0, 3.0, 4.0, 5.0, 6.0 Vol.% = ¥ig}
AlA A R8s Omni-Mixer (88 %OQ) A}
_?-0}04 % - Al 2ElY D, erEuy ) A
B8 wAS AR gRAE @9 ne
s ow At

AR 20t H OF

3.1 ZEiojof+ - FZ2lolal HEEBI2IES
HHELEISY

Sztolol A8 FHUARE o oo xy HHE
adEd fAUE Hse dutalon AT
F9o F7bel me} °Ji<’5}7-ﬂ e Aol o,
ARG 10.0 Wt.%9 3% 24 - 484 9
Zotoll whe} vl g kol @A FHo] FAYET} BT}
Eep 2 EkA 5] Wil Aow F4Eg A
Ag 10.0 Wt.% duf FHx—dggn] 50%,
100%, 150% 9] B.& Ao A% 8o 7Hs3lA
o, EE FAAE FASNLEE AT A
v A, REA A, udeE AsEel

oF 302 olulell v} o] Fulil 3& o
of FHutRElrt hgdtda Ael e e 2
aden, Fetolofisl, &A, AgAY 4*0"
°F 10& Az ¢tasH OM u}w woAgd
2RE Falolo
AF kAol aw

ek

0

:—-f“

£ahy W
M= ’)‘39.515 ‘;'ﬂ'?'] L}.

32 E2A0|044 - B2loj2E M@ =22 =
ASUE Y FYIHUESN

Hebolofal yl FAghbr S e A
3 Zetolo4 - Zjol4H Wl EayEe ¢
25 Alg A= Figl @ 29 yhan, olgge Al
A3 Fig.3 @ 49 b olg n@ate] puw,
ZH )~ AN @ Ao vl wer &
ool HE FHAR A} Lol HEolo) AE @&
HelEe &y Hybsle H4EeS el

159



1,200+
Binder Content (wt.%)
12.0 %
E CacCO
O 14.0 %%
2
o 809
2
=
=
o
I
[
L
5
5]
]
>
@ 400+
L
&
o)
3]
le}
S
0 50 100 150

Filler —Binder Ratio (wt.% to Binder)

Fig. 1 Relationship between compressive strength and
filler—binder ratio of polyester resin concrete
using fly ash and CaCO3
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Fig. 2 Relationship between compressive strength and
binder content of polyester resin concrete using fly
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Fig. 3 Relationship between tensile strength and
filler—binder ratio of polyester resin concrete using
fly ash and CaCO3
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content of polyester resin concrete using fly ash
and CaCO3
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