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Plural Component Application for Polyureas,
and High Solid Coatings-

Certification Program (3 Days)
Level: Certification
Duration: 3 Days/ 24 Hours, Includes Written Exam &
Hands On Skills Assessment Exam
Class Times: 8:00 - 5:00
Cost: Member $995, Non-Member $1195
Credits: 0.7 CEU’s
Certification Term: 5 Years
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O#EREM (PU/Pure Urethane) v @IR&AE-JIR (HPC/Hybrid Polyurea Coating) ;
@LRBR/FFE M (PPC/Pure Polyurea Coating-Aromatic);
(4TH): PAA/Polyaspatics +Aliphatic JRETI/ER & B R E R
(Sth): 70 %H:F% f4: ARE 34 L4 R (Modiified PPC)...
W %

"] I Polyurea History
BRI R & R

¢+ 1988  BHREBRIRL AL A

— First Commercial Use

20004 EEYIAME. HEEKRS S

www.polyurea-academy.cn

FHAASEH Basic Chemistries
RRBE. iR B MEMHP) N2

R-NCO+ R- OH%RHNCOOR'

R-NCO+ R™-NH;—=—=—> RNHCONHR'

! RRAE

3. Reaction with water
R-NCO + H,0 = R-NH, + CO,
R-NCO + R-NH, = RNH-CO-NH-R

Physical properties and applications 4 & 5 [ 57 FH 3t

Qualification Process
Why Polyurea over Polyurethane ?

Protective Coatings,
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mreanationas  ASTM D16/Six Types of PU Coating :

MEMBER
Type V (2k /Polyol Based) and  1V( 2k/Catalyst based)
Functions | Applications Characteristics | Typical | Viscosity | Pot Life Application
Ratios | Ranges Ranges Equipment
Decorative [ e Aircraft « Flexible 1:1-15:1 |50 - 200 30minto 8 Air Spray
Coatings « Machine Tools |+ High Gloss cps. hours (Conventional
« Business o Impact and HVLP)
Machines Resistant
« Raiway Cars |« Corrosion
 Plastic Facia Resistant
o Truck & .
Special Bodies Polymerization
« Clear coaton
« Electic Motors
& Heay
Machinery
« Wooden
Furniture
« Plastc
Windows for
Buildings
Protective * Bridges Chemical & 1:1-4:1 | 5,000 to 10sec. To8 | Heated Airless
Coatings « Petroleum Abrasion Resistant 30,000 cps | hours. Spray
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Polyurea / Geotextile Elastomeric
Lining System 2005k A<

1.02 Overview

A. This ddcument specifies the installation of a polyurea geotextile lining systems items and

eduled for primary and secondary containment over solid or earthen
surfaces. italso

ssurance, project conditions, products, site preparation,

, and health & safety requirements.

b specifically ml adrumatic based polyurea systems (may also

include

lems) applied to a variety of geotextile fabrics. The polyurea

AR TRV

ric must be dry prior to application. Application of the lining
ke ipitation or fog is expected imminently. Application should
not be done if thi perature is less than 5°F (3°C) above the dew point.
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ASTM D5469 - 00(2005) Standard Guide for Application of New
Spray Applied Polyurethane Foam and Coated Roofing Systems

the $32 million contract , by September 2006.

A closed-cell spray polyurethane foam together with a hybrid polyurea-
olyurethane elastomeric topcoat have been used to restore the exterior of the

Superdome in New Orleans....

The new roof will consist of three layers:
500,000 square feet of galvanized 16-gauge fluted metal decking, mechanically
attached to the existing steel support frame;
500,000 pounds of polyurethane foam, sprayed over the metal decking; and
20,000 gallons of elastomeric Polyurezhane coating, white in color, sprayed over the

‘oam layer at a minimum dry

ilm thickness of 46 mils. The coating system includes

afire-resistant basecoat and white topcoat.
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Performance vs. Formulation

Standards
Older SSPC coatings standards (1950-1990) were
primarily formulation-based

O
SSPC Standards
Review Committee
(SRC) @ Set requirements for coating ingredients

oversees SSPC « “Recipe” for making a coating
standards - Little flexibility allowed in formulation

« Redormance-Based Staricarthse maeils

T Contents of Performance-Based
® ® Beginning in 1990, the SRC recommended Standards

« performance-based standards * Accelerated laboratory

«  — establish minimum performance requirements ~ testing for specific
« for a product qualities to meet

. . requirements of
« + Color retention (E*) expected service
« « South Florida weathering (ASTM D 1014) environments
« —allows for flexibility in formulati

« Reference ASTM
PDA 2011 E£L 8

standards
SSPC FMRAH K bk C}%’ it MR
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12.1.1Hindered’ Allphatic Polyureas (Type
2, Moderate Cure): The properties of this type of
polyurea include good color and gloss retention
and controliable film builds, potlives, and dry times
with application advantages using either conven-
tional o plural spray equipment. Typical dry times
(to handle) range from 30 minutes to 2 hours with
dry film thickness up to 15 mils per coat. Variable
pot lives range from 30 minutes to 90 minutes.

12.1.2 Non-Hindered Allphatic Polyureas
(Type 1 Fast Cure): While having good color and
gloss refention, the reaction fate of this type of
polyurea is rapid with a short pot life that requites

sspesibAFR30>
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Thin film polyurea (6-9 mils)

« Two types — differentiated by dry time
—Type | —dry to touch <30 min

— Type Il —dry to touch 30 min to 2 hours

12.2 HYBRIDSYSTEMS: The coating may be modi-
fied withlight-stable polyols, suchas acrylics or polyesters,
to form hybrid systems. Hybrid systems that meet the

of this typically
contain approximately 70% amine functional resins by
weight solids of the non-isocyanale co-reactants. This
70% valueis not amandatory compositional requirement
of this specification but is offered as an informational
quideling for formulation purposes.

7 The term “hindered” refers to the use of a certain types of amino reagent that lemp ﬁ % & m
; www.polyurea-academy.cn

isocyanate co-reactant Guling the farmaton of a palyurea polymer




PAA/Polyaspatics +Aliphatic
FeR g/ B RA DR Btttk B+ Condor R 2% HLIBHRHL

Speciali

Farmulation Charactaristics of a
Fast Curing Polyaspartic Topcoat 921 for a
Corrosion Protection Systam.*

Desmaphen® NH 15217, Desmotur 2 4470,
Desmodur® N-3390"+~

Formula Results
WCECOE | WeghSolds.. . 72TI% Wl 1007
Volume Sols . _8131%  NCO: N 01
Pot Life ca. 15 min. VG (Ibs./gal.). 275
Curo Tme, . Sevbowch M Fatio 451 _ﬁ 53 ,5- %"
ca. 45 min. PVE %sieiinl . 2350
f”;? www.polyurea-academy.cn

SSPC-PS 28.01
m‘“"“"zm WIERE R 2K MCU+RIRITE

Two-Coat Zinc-Rich PolyurethanePrimer/Aliphatic Polyurea
Topcoat System, Performance-Based

* SSPC-PS 28.01

« « Two-Coat Zinc-Rich Polyurethane

« Primer/Aliphatic Polyurea Topcoat
System,

« Performance-Based

* — Primer must meet SSPC Paint 40
(zinc-rich

* moisture cure polyurethane primer)

« —Topcoat must meet SSPC Paint 39,
Type Il

o GRS

SherWin-Williams

2006, p. 46)

2009 £E %A%, PAINT 40+ PAINT 39=PS 28.01

Eﬂ’[.m_-&..EIIIB

SSPC-PS 28.02 R RS-
2K MCU Ji&#. MCU PUEPIETJBMZ 1K MCU PUIfi#

PAINT40+ PAINT41+PAINT 38= PS 28.02

PS 28.02 Three-Coat Moisture-Cured Polyurethane Coating System Jun-10
Performance-Based
Paint  Zinc-Rich Moisture-Cure Apr-07
40 Polyurethane Primer, —
Performance-Based (new
April 2007)
Paint  Moisture-Cured Polyurethane Feb-08
41 Primer or Intermediate Coat,
Micaceous Iron Oxide
Reinforced, Performance- =

s ml Based

]

SSPC ¥i%k 36: NWASNPU, FRMiK, EERE

100% solids/Zero VOC

1:1 mix ratio
o Aliphatic / UV stable coating
Protective Coatings, Inc. 70 DI 12% /GLOSS 80+
.
Paint 36 Two-Component Weatherable Aliphatic Polyurethane Apr-06

Topcoat, Performance-Based

SSPC % 38: B415PU, MCU, MR, &R

Paint 38: Sngle-Package, Moisture Cure Aliphatic
Polyurethane Topcoat, performance based Mar 2012

| B, / C 7 BB EHR

Coating Specification No. 36

Two-Component Weatherable Aliphatic Polyurethane Topcoat,
Performance-Based

1.1 This standard covers the requirements for a high-
performance two-component UV-stable polyurethane topcoat
(ASTM D16, Type V polyurethane). This coating will provide
color and gloss retention properties when used as a topcoat
over compatible coatings on a steel substrate.

4.1 RESIN REQUIREMENT: The reactive components
used in this two-component polyurethane coating shall be
comprised primarily of aliphatic polyisocyanate with acrylic,
polyester, or blends of these polyol resins.

ol e (P EEmaER

Coating Standard No. 38 m..,_,,2ﬂ|3

Single-Component Moisture-Cure Weatherable Aliphatic
Polyurethane Topcoat, Performance-Based

1.1 This standard contains performance requirements
for a high-performance, single-component, moisture-curing
UV-stable polyurethane topcoat (ASTM D 16, Type Il polyure-
thane) for use on steel substrates. The coating is intended to be
used as a topcoat that provides good color and gloss retention.

4.1 RESIN REQUIREMENT: The resin used in the coating
shall be a polyisocyanate-based product that cures through a
chemical reaction with atmospheric moisture. Use of other resins
or modifiers shall be minimal and limited to products necessary
for formula ingredient compatibility and to improve recoating
properties. Manufacturer’s formulations of single-component
moisture-curing weatherable polyurethane topcoats normally

?t m polyisocyanate in vehicle solids above 3.5% by
C P m.,n.mm  scademyn Tined by AASHTO TP 67-03.




TABLE 1
TIME CORRESPONDING TO EACH PERFORMANCE LEVEL Eﬂ{“"“h 2“]3

Hours to Cycles to
Performance Noticeable Change* Noticeable Change*
Level Accelerated UVA/Condensation
Level 1 500 to 1000 6310 125
Level 2 1001 to 2000 126 to 250
Level 3 2001 or more 251 or more

" Noticeable change following Accelerated UV-A/Condensation testing
is defined as a gloss reduction of 25% or more of the initial gloss
value measured at a 60° angle or a color change greater than 3.0
AE" (see Section 7.2.1)

TABLE 2
SOUTH FLORIDA WEATHERING PERFORMANCE

Performance Level Months to Noti Change*
Level 1 121023

Level 2 2410 47
Level 3 48 or morec_%y ﬁ,ﬁuﬁmgﬁuﬁ

SPC-Paint 43

55’[ EUIB 2K A DT RIS KRR 5

SSPC: The Society for Protective Coatings
Coating Standard No. 43

Direct-To-Metal Aliphatic Polyurea Coating, Performance-Based
1. Scope

A $
This standard contains performance requirements for a ol
two-component direct-to-metal aliphatic polyurea coating with 304 Bb—2/
a dry-to-handle time ranging from 30 minutes to 2 hours as
determined using ASTM D 1640.

11.1 Typically, the applied dry film thickness of a direct-to-
metal polyurea coating is 150 to 225 micrometers (6 to 9 mils).
This does not preclude lower or higher film builds if recom-
mended by the manufacturer.

(77 BRIER

DFT: 150—225 fK

EEI’I;_.MEHIB 2K T & — DM BRI
2. Description

2.1 The coating is a self-priming aliphatic polyurea coating
intended for single-coat direct-to-metal application, primarily in

TR fabrication shops. The coating can be touched-up in the field

B ER AR (see Sections 7.2, 7.3, and Note 11.1). Depending upon indi-

S B A vidual formulation properties, either single-component airless
spray or plural-component equipment is used for coating
application.

ety S g e e T gt - oo g

tions than those in the federal rule. In the U.S., information on
the VOC content of each container before mixing or thinning is
found on the container label and in the manufacturer’s safety
data sheet. The coating manufacturer’s product data sheet
usually provides information on the total VOC content of a
coating after mixing and any recommended thinning.

I
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2.2 The coatingis generally suitable for exposures in SSPC
Environmental Zones 1A (interior, normally dry), 1B (exterior,
normally dry), 2A (frequently wet by fresh water, excluding
immersion), 2B (frequently wet by salt water, excluding immer-
sion), 3B (chemical atmospheric exposure, neutral), and 3C
(chemical atmospheric exposure, alkaline).!

National Museum of the
Marine Corps (20006)

EFISSPC 65 B3 PR X IR
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4. Composition Requirements

4.1 This is a performance-based specification. Individual
coatings meeting performance requirements of this standard
vary in formulation, raw materials, and application characteris-
tics. See Note 11.2 for information on VOC content.

4.2 The reactive components used in the coating shall be
comprised primarily of polyamine and polyisocyanate resins to
form a polyurea.

Ave Maria University Cafeteria

RPIAS- RERE SISO

. Smdc Coat

Coating/Sealer

* Self-priming
+ Fast drying
+ Long-term

durability/abrasion

__
Eﬂ’fﬁzﬂﬂ oK T &—DTMASH BRI b

4.3 The weathering properties of the coating shall comply
with requirements defined in Sections 8.1.1.1 and 8.1.1.2.
Corrosion inhibitive pigments that are incorporated into
direct-to-metal, single-coat formulations to enhance corrosion
resistance properties shall not affect the weathering properties
of the coatina.

8.1 COLOR AND GLOSS WEATHERING RESISTANCE
TEST PROCEDURES

8.1.1 Weathering Resistance: Two weathering test WA
procedures are described below. Performance levels are
established using whites and light colors. Outdoor weathering, RAER P51 RALR
as described in Section 8.1.2, is preferred. If outdoor weath-
ering test data are not available for the desired color and gloss
specified, accelerated test data shall be used until outdoor
weathering data becomes available. It is left to the discretion

(»7 BRERR
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7.2 DIRECT-TO-METAL COATING ADHESION TO
SUBSTRATE: Apply the coating to three panels in accordance
with Paragraphs 5.1 through 5.4. Adhesion shall be tested
according to ASTM D 4541, Method C, D, or E. Report the type
of adhesion tester employed and the type of adhesive used for
testing. Perform three pulls on each of three test panels. Unless
a higher value is specified, the minimum adhesion value of the
coating to the substrate for each pull shall be 4.1 MPa (600
psi). The instrument used to verify compliance to this standard
(i.e., batch-to-batch consistency; see Section 4.4) shall be of
the same type used to perform the initial testing.

DTM [ 77: 600 PSI ASTM D 4541
W’

INTERNATIONAL
MEMBER C}y &,ﬁuﬁut%ﬂl)ﬁ

mmmzﬂlﬁ 2K & — DTV R RA AR

7.3.1 Intercoat Adhesion: Coating adhesion between the
initial DTM coat and the subsequently applied touch-up coat
shall be tested as described in Paragraph 7.2. Unless a higher
value is specified, the minimum inter-coat adhesion for each
pull shall be 4.1 MPa (600 psi). The adhesion (both cohesive
and adhesive) for all pulls shall meet or exceed the cohesive
strength of the coating. The instrument used to verify compli-
ance to this standard (i.e., batch-to-batch consistency; see
Section 4.4) shall be of the same type used to perform the
initial testing.

GHIM WA BANE AER
11

INTERNATIONAL
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TABLE 1
SUMMARY OF PHYSICAL, CHEMICAL AND CORROSION PERFORMANCE TEST RESULTS TO BE REPORTED

TEST MEASUREMENT TEST MINIMUM CRITERIA
‘Adhesion (Sections 7.2 and 7.3.1)
o Substrate ASTM D 4541, Method C, D, or E I M 1000 Lol
X See Section 7.2
(2) Int adhesion 3 pulls on each of 3 panels
(initial and touchup coats)
ASTM D 2704
Direc ot Resistance (Sectiof 35 kgt-m (30 in-
Direct Impact Resistance (Section 7.4) cured coating on each of 3 panels 0.35 kgt-m (30 in-b)
e 22 AR ASTM D 5402 » e %
Solvent Resistance (Section 7.5) SRt o5 CObiE rie SRR No topcoat visible an cloth
ASTM D 1640

Drv Time (Section 7.6)

INTERNATIONAL

Dry-Through (Dry-to-Handle) Within 30 minutes 10.2 hours

]

TABLE 2
SUMMARY OF WEATHERING AND CORROSION PERFORMANCE TEST RESULTS TO BE REPORTED

DTM SRR =5 2 B 65 1 BE SR AR

TesT EXPOSURE TIME MEASUREMENT TEST MINIMUM CRITERIA
Color Retention Color chiange < 34E-
Accelerated Weathering ASTM D 2244 CLE 1976 A"
(Section 8.1.1.1) 2000 hours N
Max. Gloss Reduction 0 from ol reading
ASTMD 523 = from ongin ¢
Color Retention Color change = 2 5AE-
Outdoor Weathering 12 months ASTM D 2244 CLE 1976 LUA'E
(Section 8.1.1.2) - Max. Gloss Reduc- - A—
o aert ot 35% from onginal reading
Rusling Rust Raling of 10, moderale
Gyaiic Salt Sprayr ASTM D 610 rusting in scrbe permitted
UV Condensation . Blistering
Gabinel (Sections B.2 2000 hours ASTMD 714 No Biistering
L 2and8.23) Seribe Underoutting £mm (316 in) maximum
ASTM D 1654 2mm (336 in) average

il
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muhzﬂlﬁ Coating Standard No. 45

Two-Component, Thick-Film Polyurea and Polyurea/Polyurethane
Hvbrid Coatinas. Performance-Based

1.1 This standard contains minimum performance
requirements for two types of two-component polyurea
coatings and two types of polyurea/polyurethane hybrid
coatings evaluated by laboratory testing.

and may be applied in single or multiple coats. These coatings
typically have a high film build (greater than 508 micrometers
[um] or greater than 20 mils) and are applied either by
2.4.1 Polyurea (Types 1a and 1b): A polyurea coating
is based upon an isocyanate component and a resin blend
component composed of amine terminated raw materials.

2.4.2 Polyurea/Polyurethane Hybrid (Types 2a and
2b): A polyurea/polyurethane hybrid coating is based upon

an isocyanate component and a resin
composed of blends of amine terminated ar

nated raw materials.

pland nnmnnmnr
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SSPC-Paint 45
December 16, 2013
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Technology Non-Hindered  Hindered
(Fast Cure) (Moderate
Cure)
Polyurea Type 1a Type 1b ﬁ%&*gﬁﬁﬂ
|
Polyurea/Polyurethane  Type 2a Type 2b ﬁzﬁh\ ﬁj‘? 4*‘11 °

Hybrid

TYPICAL APPLIED FILM THICKNESSES FOR VARIOUS SERVICES

Service Micrometers Millimeters Mils
Urethane foam 889-1016 089-1.0 35-40
roofing:

Foot traffic: 1016-1524 10-15 40-60
Vehicular traffic: 1524-2032 15-20 60— 80
Heavy traffic: 2032-3175 20-32 80— 125
Wall applications: 762-1524 08-15 30-60
Immersion service

greater than: 2032 2.0 80

TABLE 1
SUMMARY OF PERFORMANCE TESTING RESULTS TO BE REPORTED
EXPOSURE | PERFORMANCE | EXPOSURE | ASTMTEST
fosy o STuTeS MINIMUM CRITERIA
Nons of the physical properies as
Level 1 2000 hrs measured by the LABORATORY TESTS
Weatering G134 isted below shall Undergo a 50% reduction
after the specified period of artficial
Level 2 3000 hrs weathesng
PROFERTY TeSTED
Hardness using Type M test gage at sample thickncss | D2240, Shore Aor
0f 50 £15 mils (12702 381 micrometars) Shore D Minimum 75A or 400, the lesser of the two.
Nosafiening.
Solven OR water resisiance (as speciied) Dsad3 Maximum hardness reduction of 84 or 5D,
the greater of the two.
N . Maximum of 10 percent Mass change/
Solvent resistance (solvent as specified) D47t e i crane
; D638 Type IV
Tensile Strengrh at sample thickness of 1270 + 381
. o Minimum 1200 psi (3.3 MPa)
micrometers (50 = 15 mils) or as speciied A
Tear Strength (Die C Tear) at sample tickness of 1270
Tears S D24 Minimum 250 pl (43.75 kim)
Mimimam 100 percent far applcalions over
cementifous substrates whee Substrate
Elongation at sample thickness of 1270 £ 381 D638 Type Vor | cracking sould ooour and over seam
micrometers (50 £ 15 mils) D412Die C mouement Ateas on stael b

KRR B L&A EAR RN T 1%

Linear Cure Shrinkage D6289, modified | Over solid, supported substrate less than 1
percant
Abrasion Resistance 4080 Less than 230 mg weight loss (H-18

whesls) (depends on application/exposure)

Permeance (sample thickness must be that of the
actual applied coating thickness for the project) E9%5
(CONCRETE SUBSTRATES ONLY)

Non-immersion, less than 0.75 peims
Immession, less than 0.10 perms

A3 pulls equal to or greatet than 6.8 MPa

Pull-Off Adhesion (steel, immersion or non-immersion | D4541, Methods. (1000 psi) on each of 3 replicates

service) D.EorF

Erage o7 3 PUTS SqUal 10 OF greater fhan
2.0 MPa (300 psi) with equal to or greater
than 50 percent substrate failure on each
of 3 replicates
2 pulls, =ach qual 1o of greater than 2.0
MPa (300 psi) with equal to or greater than
50 percent substrate failure on each of 3
replicates
1 pull equal to or greater than 1.7 MPa
(230 psi) with equal to or greater than
50 percent subsirate failure on each of 3

SSPC 20[,}"“1I

Pull-Off Adhesion (concrete) D7234

(r7 BREHER =

MR IZ RN BOR SRR

IMMERSION TEST REC (in addition to

test

PROPERTY TESTED

ASTM TEST
METHOD

MINIMIUM CRITERIA

Hardness Retention
ASTM D943 Method A for 30 days at 25°C (77 °F)

2240, Shore A of
Shote D

Manimum hardness reduction the greater
of 8401 5D

‘Adhesion to previously applied coating (immersion or
non-immersion service)

D4341, Methods
D,E, or F (steel)

D7234 (concrete)

Must be equal 1o of greatet than the
adhesive stiength of coating 1o original
substrate using same ASTM Test Method

Resistance 1o Blistering, ASTM D5943 Method B1 or

Rating of ‘0" (no blistering) on any of the

Type 1 of 2b (hindered) coating

ASTM D471 (when specified) for 30 days mnimum o714 three panels

Resistance to Mass and Volume change after 7days [ oo :"e;?;c"h";:“@ﬂrfe‘f:; ?mﬁ:"gﬁ
exposure a1 25°C (77°F) (immesion service) Change oreatet an 15 percent
Dry-Through (or Dry-Hard) Time

Type 1a or 2a (non-hindered) coating: D1640 Less than 2 minutss

Less than 30 minutes

a0 ok o 1250 mromenars (0 Tkl
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