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Influence of Mix Proportion Factors on Sirength of Polymer Mortar
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Abstract

Recently, polymer concrete has been widely used in the construction industry because of

its quick setting, high strength, excellent adhesion, watertightness and chemical resistance

compared to ordinary cement concrefe, Its application is also increased.

In this paper, lightweight polymer mortars using unsaturated polyester resin and

lightweight aggregate are prepared with various mix proportions, and tested for slump,

working life, apparent specific gravity, flexural and compressive strengths. As a result, the

slump and working life can be controlled. and their flexural and compressive strengths are
9.7 to 22.0 MPa, and 23.0 to 100.8 MPa respectively at apparent specific gravities of 0.86

to 1.73.
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v A 241 methyl ethyl ketone peroxide(MEKPQ)
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panded shale(ES), Foamed glass(FG), Hollow
fused alumina (HFA). Hollow mullite(HM) &
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(1) ES-1:ES-2=1:2 (ES)
(2) FG-1:FG-2:FG-3=2:1:1: 1(FG)
(3) HFA : HM=4 : 1(HFA)
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Table 1. Properties of unsaturated polyester resin

Specific gravity (20C) Viscosity (20C, mPa - s) Styrene content(%) Acid value
113 325 380 16.9
Table 2. Properties of filler and lichtweight aggrerate
! ] Size Specific gravity | Water content Organic
Type of filler and aggregate (rom) (207C) (%) impurities
. Heavy calcium carbonate ot .
Filler (CaCOs) 25%10 270 0.1 Nil
Expanded ES-1 25-5.0 1.35 0.1 Nil
shale
(ES) ES-2 {25 1.62 0.1 Nil
Foamed glass FG-1 2.5-5.0 0.36 0.1 Nil
Fine | ° (FG)g 2 FG2 12-15 0.42 01 Nil
aggregate - FG-3 03-1.2 0.45 0.1 Nil
Hollow fused - - .
alumina(HFA) 0.1-5.0 0.70 €0.1 Nil
Hollow mullite (HM) 150-300 %10 ® 0.40 <0.1 Nil
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Table. 3 Formulation of binder

Table, 5 Formulation of binder

Formulations by mass (phr) Formulations by mass (phr)
UP St CoQc MEKPO upP St CoOc MEKPO
100 12 05 05 0.25
Note, phr © Parts per hundred parfs of resin. 0.25 0.50
0.75
Table 4. Mix proportions of lightweight polyester L_O%—
mortars 100 12 050 050
- - 0.75
Mix proportions of by volume Filler-binder 0.5
ratio, I R
Binder Filer Fine V{/Vb 0.75 050
(Vb) (V1) aggregate | (by volume) o
8.7 67.7 037 -
23.6 109 65.5 0.46
146 61.3 0.62 5. 8 ¥ ¥s4s AE™
9.0 66.6 0.37
ZTd A AE I = = zZ
" or it v KS F 242(39| 2 A3 2ael=el 43=
a1 o 067 AgE) 2 KS F 24832 Ao o3 Ea)
93 655 037 2y Hz 2AUEY 7T APYd)d &
25.2 116 63.2 0.46 st} FAIAY ¥ 2 AE2ATANEE LA
15.6 59.2 0.62 =% H ¥ GEFAEE FH7 HF2Z o
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Fig. 1. Binder content vs. slump of lightweight

polymer mortars
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Fig 2. MEKPO content vs. working life of lightweight
polymer mortars using fine aggregate ES
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Fig. 3. MEKPO content vs., worldng life of lightweight
Polymer mortars using fine aggregate FG
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Fiz. 4. MEKPO content vs. working life of lightweight
polymer mortars using fine aggregate HFA
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Fig, 5. MEKPO and CoQOc contents vs, working life
of lightweight polymer mortars
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Hollow fused alumina(HFA)
Ploto 1. Sections of lightweight polymer mortars
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