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Table 3. Polyurea Typical Properties

Gel Time- Manual

Tack free Time- Manual

Elongation at break EN 1SO 527
Tensile Strength ASTM D-638

Shore D hardness EN 868

Coating Adhesion to Steel surface EN I1SO
4624

crease the ultimate blast resistance of clay masonry walls by
afactorof4.5-11,andthepolyureadoesnotdeboned under
theactionof8kg TNTatablastdistanceof1m

Otherapplications of polyurea coatinginclude:

Military and defense, ballistic systems

Coating layer sealing against leakage of containers and
pipelinesdedicatedtofuelsand chemicals

Securing wellsin sewage systems

Elementsin nuclear power plants, naval construction

Hydroisolation coating foraquaria

Coatinglayersealingand securing pipelines

Coatinglayersealing load spacesin goods wagons

Securing coating for steeland reinforced concrete bridges

Floorsand ceilings for parking spaces

Floorsinkitchensandbars

Coatinglayersecuring andsealing roof sheathing

Securing coatingfor cargo space for lorries

Securingand sealing, internal lining of tunnels

Securing coating for containers and pipelinesin waste-wa-
ter treatment

Securing coatingin entertainment water parks

Protectionforsteeland concrete against corrosionon

Elementsfoundin playgrounds

Decorative elements (playground elements, swimming
pools)Waterproof coating for irrigation channels and aque-
ducts,

Protective, waterproof coating for dams

Waterproof coatingin containers dedicated to drinking wa-
ter

Installation

Polyurea is material consisting of two components. Most
polyureas used for waterproofing are spray-applied with
plural component spray equipment. Although normal
spray coating equipment may be able to be used for plu-
ral component spraying, it is not recommended because
plural component coatings typically do not have along pot

app. 40-45 Sh D

1-20 sec =
3-120 sec -
app. 400% > 800%
app. 20 MPa > 40 MPa

Aromatic up to 65 Sh D
Aliphatic even above 85 Sh D

> 5 MPa =

life. A coating mixture with a short pot life may become
tooviscoustofeed throughanormal spray gun, which over
time could negatively affect spray quality, or worse, alto-
getherruinthe spray equipment. Plural component spray-
ing equipment is specifically designed to overcome this
potential failure mode

Plural/ aggregate component spraying is a process that is
used to coat materials when two or more coating materials
are mixed together and sprayed simultaneously onto a base
material. Plural component spraying is typically performed
with epoxies, polyurethanes and polyureas. The coating
components are fed to the proportioner (the pump), cir-
culated and heated, proportioned at the proper mix ratio,
mixed, and then sprayapplied

The system components include Feed System (Feed Pumps
and Tanks), Heating System (Double wall heated tanks, In-
line heating systems, Hose bundle heat systems), Mechan-
ical Proportioning System (Dosing unit-setting material ra-
tio), Circulation System, Hose Bundle, Mixing System, main
controlmodule of the device

Conclusion

Two-component polyurea elastomeric coating system has
shownagooddeal ofversatilityand applicationuse. Therap-
id dry time characteristics provides for an extremely good
cost and time-effective solution to a variety of coating / lin-
ing applications over conventional technologies. This text
will have given the reader a better understanding of what a
polyurea systems is as compared to similar technologies of
polyurethane/polyureahybrids and polyurethane systems
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Table 2. Aromaticvs. Aliphatic structuresin polyurea coatings

Aesthetics

Color Stability

Coating turns yellow when exposed to

Good

Very Good

UV-resistant coating.

UV radiation Very good color stability
Chemical resistance Good Very Good
Waterproofing Very Good Very Good
Mechanical Resistance Excellent Excellent
Use Base Coat Top Coat
Coating Thickness 1.5-2 mm 0.3-0.5 mm

The HYBRID coatings are those having a composition which
is a combination of both Polyurethane/Polyurea coating
systems. Hybrid systems already have a larger scope of ap-
plication conditions, but the presence of catalysts in hybrids
makes them more sensitive to humidity than “pure” poly-
urea systems. Moreover, because the catalyzed polyol/iso-
cyanatereactionbehavesdifferentlytochangingapplication
temperatures than the amine/isocyanate reaction, the sys-
tem becomeslessrobust. The most common uses are corro-
sion controland waterproofing applications

The difference between aromatic and aliphatic polyurea
structures is the presence of an aromatic ring. The lack of
sucharinginthe polymerchainincreasesthe UV resistance.
Inaddition, itis oftenlessresistanttohightemperatures. Re-
activity of thegroupsinaliphaticcompoundsis higher, which
makes the reaction faster. A price may also be an important
aspect—the decisionto use an aliphatic coating will be asso-
ciated with much higher costs (Table 2)

Polyurea Typical Properties|

Polyurea is an elastomeric material, so the elongation pa-
rameter is very high. Atits stretchability, the material pres-
ents high tensile strength. The hardness of aromatic poly-
urea may not be sufficient for some applications, but the
aliphatic coating has more to offer. Its excellent adhesion to
many materials is worth mentioning. Other properties that
distinguish polyurea from other insulations are very good
crack-bridgingandimpactresistance (Table 3)

Polyurea Benefits|

Virtually no other coating can compare to polyurea when it
comes to attainable physical properties. Polyureas can be
formulated to achieve a tremendous range of properties
from high elongation to superior tensile strength to hard or
soft, all based on how the materials is formulated and cor-
rectly applied. It adheres tenaciously to a variety of differ-
ent substrates (concrete, metals, wood and more) without
primers and in a wide range of temperature and humidity

environments. Perhaps its greatest advantage is that it sets
up extremely quickly, allowing the applicator to build up a
finished thickness in a single pass. As a fast curing, thick film
coating, polyurea is a logical solution when seamless, dura-
ble membranes are needed for waterproofing. When fully
cured, polyurea turns to a monolithic, seamless membrane
with high resistance even to heavy mechanical or chemical
loads

Furthermore, these membranes are vapor-permeable,
preventing moisture accumulation. Polyurea provides im-
pressive chemical resistance and exceptional mechanical
properties like elongation, tensile strength, tear strength,
abrasionresistance,andcrack-bridgingability. Polyureapro-
vides exceptional waterproofing performance, along with
extraordinary mechanical strength and chemical resistance,
namelythe main criteriaforawide range of projects. Thanks
to polyurea’s thermal stability to temperature variations,
weather variations hardly influence coating performance
or adhesion properties. With such a wide range of perfor-
mance characteristics, the range of suitable applications is
alsobroad. Tanklinings, secondary containment and bridge
coatings are some of the most popular uses, but the appli-
cation possibilities are endless. The technology has been
used successfully on pedestrian decks and parking garages,
reservoirs, tunnels, water tanks, slurry pits, roofs, terraces,
bridges, tunnels, tanks, swimming pools, and flooring

Polyurea coating found applications in myriad of industry
branchesduetoitsextraordinary properties like safety mea-
sures against explosions and fire-arm shots and Protection
for PUR foam against UV radiation. Polyureais a coating that
canbeusedonanyfoam props, signsand projects. It protects
the foam shape from weather, water, sun, and humidity, age
and break damage. (esp. packaging foam). Trials of polyurea
applicationinballisticdefense systemsconsistedinstrength-
eningbrick wallsagainstashock wave from anexplosion. Re-
search in 2017 demonstrated that sprayed polyurea canin-
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Two-component polyurea elastomeric coating / lining sys-
tems are the newest technology to the protective coating
/ lining industry. Polyurea systems have sometimes been
characterized as modified two-component polyurethane
systems. This research studies the structure, benefits, prop-
erties and applications of polyurea coatings. Since the intro-
duction of the two-component polyurea technology, a wide
variety of applications are seen. These include coating / lin-
ing applications over concrete, geotextile membranes, vari-
ousmetalsforcorrosionanddecorativeareasaswellassome
plastics. Forall of these, therapid dry time of the technology
meansthattheareaofapplicationcanbereturnedtoservice
rather quickly

Key Words: Pure Polyurea System, Coating, Elastomer, Urea,
Hybrid Polyurea system

Introduction

Thelistof materialsused as waterproof coatingsthroughthe
ages is lengthy. For centuries, asphalt-based products such
as pitch and tar were the only choice. In the 20th Century,
arange of other options developed, including paint, epoxy,
fiberglass and vinyl esters. The latest coating technology is
polyurea. Developed in the late 1980s for the automotive
industry, this material is now used in a wide array of appli-
cations. Use of this material as industrial waterproofing
has skyrocketed in popularity in the past decade due to its
fast-curing, corrosion- and abrasion-resistant characteris-
tics. Polyurea was invented in the early 1980s when a less
moisture-sensitive form of polyurethane was desired. By

replacing the hydroxyl group in the urethane with an amine
group,aproductnow call polyureawasformed. Ithassignifi-
cantlylesssensitivitytomoisturethanotherurethane-based
coatings. Itsexceptional properties result to fast completion
of workandimmediate return to service, while makingit ca-
pable fora wide range of applications. This reaction is rapid,
proceeding to completion within a few seconds, thus requir-
ingspecialized mixingand application equipmentto be used
by aspecialized application crew

Polyurea Elastomer Coating

In 2000, the Polyurea Development Association prepared
andpublishedadefinitionof polyureasystems. Thatisidenti-
fiedasfollows: Apolyureacoating/elastomeristhatderived
from the reaction product of an isocyanate component and
aresinblend component. Theisocyanate can be of aromatic
or aliphatic composition. Of the two most common types of
polyureas, aromatic polyureas are by far the most common.
Itcanbe monomer, polymer, oranyvariant reaction ofisocy-
anates, quasiprepolymer or a prepolymer. The prepolymer,
or quasi-prepolymer, can be made of an amine-terminated
polymerresin, ora hydroxyl-terminated polymer resin

Polymer Structure|

The main distinguishing characteristic with the polyurea
technology over polyurethanes is that amine terminated
(-NH2)resinsareusedratherthanhydroxylterminated(-OH)
resins, commonly referred to as polyols. The reaction of the
amineterminatedresins with theisocyanate componentre-
sultsintheformation of aurealinkage. Theresinblend must
be made up of amine-terminated polymer resins, and/or
amine terminated chain extenders. The amine-terminated
polymer resins will not have any intentional hydroxyl moi-
eties. Any hydroxyls are the result ofincomplete conversion
to the amine-terminated polymer resins. The resin blend
may also contain additives, or nonprimary components

Based on reactive equivalents between the polyisocyanate
component and the resin blend component for the 2-part
systems, Table 1 can be established

Primary Polyether Amine Polyether Amine Polyether Polyol Polyether Polyol
Extender Aromatic diamine Glycol Aromatic diamine Glycol
Catalyst No Yes Yes Yes

Table 1. Differencesin structure of polyurea, hybrid polyurea and polyurethane compounds
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