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ABSTRACT

This article presents the results of experimental study that investigates the effect of filler and shrinkage reducing
agent influencing on the strength properties of MMA-modified polymer paste that was produced to develop the
surface-repair and coating materials of the concrete structures. Results show that the flexural and compressive
strengths of the polymer paste increased 29 and 27 %, respectively, when the aluminum hydroxide completely
replaced the calcium carbonate as the filler. Furthermore, when the shrinkage reducing agent was used 30%,
both strengths decreased about 299% comparing to when the agent was not used. As in the cases of flexural
and compressive strengths, the adhesive strength increased as the content of aluminum hydroxide as the filler
increased, and it decreased as the content of shrinkage reducing agent increased. The adhesive strength with
a dry concrete substrate turned out to be 30~40 % higher than that with a wet concrete substrate.
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Table 1 Properties of unsaturated polyester resin

Table 5 Physical properties of aluminum hydroxide

Density Viscosity . Styrene
(25 C, g/cc) (25 C, mPa - s) Acid value content (%)
1.12 £ 0.02 300 20+ 4 40

Table 2 Properties of MMA monomer

Bulk . | Water Mean Retained
?e/résl’;?, denslty Abs(o;%tlon content| pH | grain | percentage of
g (g/cm”) 0 (%) size(ym)]| 325 mesh sieve
2.423 | 0.95 0.40 <03191] 15 0.03

Table 6 Chemical component of aluminum hydroxide

Density Viscosity Molecular Appearance :
(20 C, g/ec) (20 T, mPa - s) weight (g/mol) | PP AI{OH)3 Si0q FexOs NazO
0.9420 0.56 100 Transparent 9% 0.03 %6 0.015 % 03%

Table 3 Properties of initiator

Table 7 Physical properties of ground calcium carbonate

Component Density (25 C, g/cc) Active oxygen Densit Bulk Absorption Water | . | Mean Retained
MEKPO 55 % ( /cmS})l density (%) content| pH | grain | percentage of
DMP 45 % 112 100 & (g/cm’) ° (%) size(um)| 325 mesh sieve
2934 | 075 0.20 <03 | 88| 13 0.03

Table 4 Properties of shrinkage-reducing agent

- - — Table 8 Chemical component of ground calcium carbonate
Density Nonvolatile Viscosity Appearance
(25 C, g/cc) | matter (%) |20 C, mPa - s) “PP Ca0 |Al(OH)3| FexO3 | SiO2 | MgO | Ignition loss
1.1 34738 3,10074,100 | Transparent 53.7% | 0.25% | 0.09% | 223% | 066% 424 %
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Table 9 Binder formulation and mix proportions

Table 10 Setting shrinkage at age of 24 hours
(x107

SRA Aluminum hydroxid (crf)
content 0 20 40 60 80 100

SRA 0% | 8142 | 81.83 | 8215 | 8259 | 8281 | 8321

SRA 10% | 5245 | 5286 | 5311 | 5354 | 53.88 | 54.16

Binder formulation Mix proportions
UP [MMA | SRA |Tnitiator [Binder| Filler | “omPoremt,
Q, ) 0, =3 o) 0/
(wt.96)[(wt.96)| wt.9%)} (phr#) |(wt.%6)|(wt.%) CaCO3AIOID);
80 | 20 0 100 | 0
80 20
72 18 10 60 40
0.8 35 65
64 | 16 | 20 40 _| 60
20 80
56 14 30 0 100

Note @ phr’ = parts per hundred parts of resin
(UP+MMA+SRA)
crf™ = component ratio of filler

Photo 1 View of hardening shrinkage test

Photo 2 Digital type pull-out tester
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SRA 20% | 2167 | 2180 | 2191 | 21989 | 2210 | 2215
SRA 30% 1452 | 1463 | 1486 | 1509 | 1518 | 1524
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Fig. 1 Age versus setting shrinkage without
aluminum hydroxide as a filler
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Fig. 2 Age versus setting shrinkage with aluminum
hydroxide as a filler
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Fig. 3 Influence of aluminum hydroxide on flexural

strength
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Fig. 4 Influence of shrinkage reducing agent on
flexural strength
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Fig. 5 Influence of aluminum hydroxide on
compressive strength
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Fig. 6 Influence of aluminum hydroxide on
compressive strength
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Fig. 7 Corelation between compressive strength and
flexural strength
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Fig. 8 Influence of aluminum hydroxide on adhesion
strength
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Fig. 9 Influence of shrinkage reducing agent on
adhesion strength
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