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A Fundamental Study on the Properties of Polyurethane Concrete
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Abstract

The purpese of this study is to investigate the fundamental properties of polyurethan concrete.
Polyurethane must be expandec by means of a blowing agent during polymerization. Chemical
blowing is caused by the reaction water with isocyanate. Binder system for polyurethane
concrete 1s based on polyol and isocyanate with catalyst, surfactant. and methyl chloride
Polyurethane concretes are prepared with various grading of aggregate, and tested for
compressive, flexural strengths, flow test. foaming multiple proportion, working life, condition of
surface. distribution of aggregate.

From the test results, the foaming of polvurethane concretes are affected by amount and
grading of aggregate. Workability increases with raising amount of methly chloride and working
life reduced according to amount of catalyst. The mix proportion of B with methyl chloride of 1%
and catalyst of 0.1g for polyurethane concrete is recommended in consideration of strengths

condition of surface and balance between cost and performance.
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Table 1 Properties of Polyol

| Hydroxy Valuel Viscosity L |
Item ) Functionality | Moisture (%)
(mgK OH/g) (25°C. CP)
H-360 350-370 3000-4000 Tetraol < 0.1
2.1.2 lIsocyanate
Isocyanatet 4.4 diphenylmethane diisocyanate(MDI)& AF&-st T}
Table 2 Properties of MDI
| 1
Item . Functionality Equivalent NCO% Viscosity
N
MDI ‘1 2.7 131.7-138.2 30.0-32.0 150-220
2.1.3 Wrg-Fvl 9l A E/3A)]
BeEa 9 71Es EakBel AN sl 271571 517 el 8] Slstel wkgZ el (Polycat-
33) 2} AlH ZA A (silicone ) & AHE-3FETH Ful= 2291 Polycat-339] £4-& Table. 37 2t}
Table 3 Propeties of Catalyst (Polycat-33)
it ‘ Freezing Boiling point Viscosity Specific
em |
‘ point ‘ (756mmHg) (20C. CP) | Gravity
f [
Polyeat33 1 ¢ | 160°C 24 . 0ss
(DMCHA) : ’ ' '
2.1.4 vAFZeto]=(Methyl Chloride : M - C)
R o] EALE FAAIN s xdatr] st 2] diste] FEHE 1, 3,5, 10%8 A
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A= A4 (5~10mm)3~¥ AR (0.5~ mm)E AHEELH o 105152 HEZA] 48471 o]

2.2 8 g
o) gdlet #2112 uighe 2] (Polyol + MDI+ H20) 5 5942 15%AM 88k 5, 3448
30% 5 nAAZ) Aol diste] 2 7M5E 58 Table. 49 22 o] #2a) & Al&&-¢ T}

Table 4 Mix proportions of Polyurethane Concrete (Unit @ g)

Corse aggregate Fine aggregate

I
Polyurethane 1
Type (mm) . (mm)
Po]yol H.O Ca[dlyst Surfactant MDI JM C 10 5 25~5 1.2-25 05- 1.2

A | 43475 | 43475 37126 . - -

B | ‘ ! | I 3 i 1863 I
B2 Lo 202 1 : e S S
o R b IR e e e |

D | | - - 186.3
2.3 SAIAH MEF G kM

FAIA = 60X 60 % 240mme] B E AL 1 KS F2419(Fe]el 28 2 a2 ”—'*131 ‘34 PSS
Alg & FALA A b)) gl @] A sl ﬂ*b}"’ﬂ 31 715 (204 2T, R.H. 50205 A

2.4 ANEYHY
(1) Zofgol] W 218 7FeAldh 2%
ARE 7RSS KS F 2484 (Felollzel 2 el EAe|Ee] AMg7he Al 54 ) el A4 E

w3 7k g o] &8l Full(Polycat-33)2] & Table. 58 #o] MSIAITHA AlF 7HgA
e EYsiEon | ol X FEEY 15%, S/a=30%E 1% 8Tt
Table 5 Mix proportions for Setting Time {Unit © g)
: Corse aggregate Fine : rate
Polyurethane 7. Corse' aggregate  Fine aggregate
Polyol | H,O = Catalyst |Surfactant MDI T 10 ' 5 25-5
| 01 | r |
02 | ' ‘ |
100 2103 1 1172 43475 43475 3726
os | ‘ |
05
(2) M- Cstol mp& Al 34 Ak
Alara) 228 98l f’ﬁ& 227k Al B T()Lhy ] Chloride(M - C)& A3} a1, Table.

of
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Table 6 Mix propertions for Flow Test (Unit: g)

¥
»
Corse aggregate | Fine aggregate
Polyurethane
(mm) {mm)
Polyol H,O | Catalyst | Surfactant| MDI ‘M- C 10 5 25~5
2.192
6.576
2 2
100 2 0.1 1 117 71096 | 434.75 | 434.75 3726
21.9
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Working life (min)

0.2 0.3 &4 0.3

Catalyst (g)
Fig.1 Effects of the catalyst on the work life of polyurethane concrete
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Fig.2 Relationship between temperature and time
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Fig.3 Effect of the M - C on the workability Fig.4 Foaming multiple proportion according to grading
of polyurethane concrete of aggregate in polyurethane concrete

Table 7 Evaluation of properties of polyurethane concrete according to grading aggregate
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Item\ . Aggregate . Flexural | Compressive , Remarks

| Surface . 7 [ o | | |

. Type - -  distribution | Strength | Strength (Economy)
_* o ‘ . ! (kgf/Cj'Hz) . (kgflem™ |
A O 0 | 13 12 A

B L e O

C X ‘, ya\ L 10 ! 11 S

i T ! — = !

. D X A j 9 i 11 ) i

O excellent &t good X I poor
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