
Designation: D6237 − 19

Standard Guide for
Painting Inspectors (Concrete and Masonry Substrates)1

This standard is issued under the fixed designation D6237; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This guide is intended as an information aid to painting
inspectors in carrying out the task efficiently. It includes the
key elements of surface preparation, coatings application, and
final approval for both field and shop work. The items should
be selected that are pertinent to a specific project.

NOTE 1—For additional helpful information, refer to the following
documents:

Manual of Concrete Practice ACI 515R American Concrete Institute2

Manual of Coating Work for Light Water Nuclear Power Plant Primary
Containment and Other Safety Related Facilities3

C811 Practice for Surface Preparation of Concrete for Application of
Chemical-Resistant Resin Monolithic Surfacings4

Steel Structures Painting Manual Vol. 1 - Good Painting Practices5

Steel Structures Painting Manual Vol. 2 - Systems and Specifications5

Manufacturers Specifications and Instructions (made available to the
inspector for reference to special requirements for proper application)

Safety Data Sheets (needed to ensure that personnel take necessary
precautions in handling hazardous materials). Available from Materials
manufacturer.

1.2 Certain industries or owners may require certified in-
spection personnel. See Guide D4537 for establishing proce-
dures to certify inspectors for coating work in nuclear facilities.
SSPC offers a training and certification program for concrete
coating inspection.5

1.3 In certain cases the inspector may be required to assess
the condition of the concrete substrate. SSPC has published an
illustrated guide for performing a concrete condition assess-
ment.5

1.4 The values stated in SI units are to be regarded as the
standard. The values given in parentheses are for information
only.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.6 This guide is arranged in the following order:
Section

Referenced Documents 2
ASTM Standards 2.1
OSHA Standards 2.2
ICRI Standards 2.3
SSPC Standards 2.4

Significance and Use 3
Preparation for Inspection 4
Surface Preparation Methods and Requirements 5

Surface Preparation 5.1
Factors Affecting Coating Performance 5.2
Surface Condition 5.2.1
Cleanliness 5.2.2
Moisture 5.2.3
Surface Preparation Procedures 5.3
Dry Surface Cleaning 5.3.1
Water and Steam Cleaning 5.3.2
Mechanical Tool Cleaning 5.3.3
Hand Tool Cleaning 5.3.3.1
Power Tool Cleaning 5.3.3.2
Scarifying Machines 5.3.3.3
Pre- and Post-Surface Preparation 5.3.3.4
Finished Surface 5.3.3.5
Blast Cleaning 5.3.4
Water Blast Cleaning 5.3.5
Acid Etching 5.3.6

Precautions in Preparing Unpainted and
Previously Painted Surfaces 5.4

Inspection of Surfaces Prior to Field Painting 5.5
New Construction 5.5.1
Maintenance Repainting 5.5.2

Cracks and Voids 6
Cracks 6.1
Cracks in Concrete 6.1.1
Joints in Concrete 6.1.2
Voids 6.2
Recoat Intervals 6.3

Coating Storage and Handling 7
Storage of Coating and Thinner 7.1
Mixing of Coatings 7.2
Thinning 7.3
Thinning of Coating 7.3.1
Heating of Coating 7.4

Ambient Condition Considerations 8
Drying 8.1
Low Temperature 8.2
High Temperature 8.3
Moisture 8.4
Wind 8.5

Coating Application 9

1 This guide is under the jurisdiction of ASTM Committee D01 on Paint and
Related Coatings, Materials, and Applications and is the direct responsibility of
Subcommittee D01.46 on Industrial Protective Coatings.
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Residual Contaminants 9.1
Quality Assurance 9.2
Film Defects 9.2.1
Brush Application 9.3
Spray Application 9.4
Roller Application 9.5
Miscellaneous Methods 9.6
Rate of Application 9.7
Additional Considerations 10
Ventilation 10.1
Painting Schedule 10.2
Film Integrity 10.3
Recoat Time 10.4
Coating System Failure 10.5

Inspection Equipment 11
General 11.1
Adhesion of Existing Coating 11.1.1
Portable Pull-Off Adhesion 11.1.2
Field Inspection Equipment 11.2
Drying and Curing Times 11.2.1
Thermometers 11.2.1.1
Psychrometric Charts 11.2.1.2
Wet-Film Thickness Gages 11.2.2
Interchemical Gage 11.2.2.1
Notched Gage 11.2.2.2
Dry-Film Thickness Gages 11.2.3
Destructive Thickness Gage 11.2.3.1
Nondestructive Film Thickness Gages 11.2.3.2
Discontinuity (Holiday) Tester 11.3

Inspection Checklist Appendix X1

1.7 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:4

C805 Test Method for Rebound Number of Hardened Con-
crete

C811 Practice for Surface Preparation of Concrete for Ap-
plication of Chemical-Resistant Resin Monolithic Surfac-
ings (Withdrawn 2012)6

D1212 Test Methods for Measurement of Wet Film Thick-
ness of Organic Coatings

D3359 Test Methods for Rating Adhesion by Tape Test
D4138 Practices for Measurement of Dry Film Thickness of

Protective Coating Systems by Destructive, Cross-
Sectioning Means

D4258 Practice for Surface Cleaning Concrete for Coating
D4259 Practice for Preparation of Concrete by Abrasion

Prior to Coating Application
D4260 Practice for Liquid and Gelled Acid Etching of

Concrete
D4262 Test Method for pH of Chemically Cleaned or Etched

Concrete Surfaces
D4263 Test Method for Indicating Moisture in Concrete by

the Plastic Sheet Method
D4285 Test Method for Indicating Oil or Water in Com-

pressed Air
D4414 Practice for Measurement of Wet Film Thickness by

Notch Gages

D4537 Guide for Establishing Procedures to Qualify and
Certify Personnel Performing Coating and Lining Work
Inspection in Nuclear Facilities

D4787 Practice for Continuity Verification of Liquid or
Sheet Linings Applied to Concrete Substrates

D5064 Practice for Conducting a Patch Test to Assess
Coating Compatibility

D6132 Test Method for Nondestructive Measurement of Dry
Film Thickness of Applied Organic Coatings Using an
Ultrasonic Coating Thickness Gage

D6677 Test Method for Evaluating Adhesion by Knife
D7234 Test Method for Pull-Off Adhesion Strength of Coat-

ings on Concrete Using Portable Pull-Off Adhesion Tes-
ters

D7682 Test Method for Replication and Measurement of
Concrete Surface Profiles Using Replica Putty

E337 Test Method for Measuring Humidity with a Psy-
chrometer (the Measurement of Wet- and Dry-Bulb Tem-
peratures)

F1869 Test Method for Measuring Moisture Vapor Emission
Rate of Concrete Subfloor Using Anhydrous Calcium
Chloride

F2170 Test Method for Determining Relative Humidity in
Concrete Floor Slabs Using in situ Probes

2.2 Occupational Safety and Health Administration (OSHA)
Standard:

29 CFR 1926.59 Hazard Communication7

2.3 International Concrete Repair Institute (ICRI):
Guideline No. 03732 Selecting and Specifying Concrete

Surface Preparation for Sealers, Coatings, and Polymer
Overlays8

2.4 SSPC Standards:5

SSPC-AB 1 Mineral and Slag Abrasives
SSPC-Guide 6 Guide for Containing Debris Generated Dur-

ing Paint Removal Operations
SSPC-Guide 7 Guide for the Disposal of Lead-

Contaminated Surface Preparation Debris
SSPC Guide 23 Field Methods for the Determination of

Moisture in Concrete and Masonry Walls and Ceilings,
EIFS, and Stucco

SSPC-PA 7 Application of Coating to Concrete
SSPC-PA 9 Measurement of Dry Coating Thickness Using

Ultrasonic Gages
SSPC-SP13/NACE No. 6 Surface Preparation of Concrete

3. Significance and Use

3.1 This guide is intended as a reference for those concerned
with the inspection of thin- or thick-film coating application to
concrete and masonry substrates. It does not cover the appli-
cation of cement-type coatings. The requirements for inspec-
tion should be addressed in all protective coating and lining
work specifications. This guide may be used by specification

6 The last approved version of this historical standard is referenced on
www.astm.org.

7 Available from U.S. Government Printing Office Superintendent of Documents,
732 N. Capitol St., NW, Mail Stop: SDE, Washington, DC 20401, http://
www.access.gpo.gov.

8 Available from International Concrete Repair Institute, 3166 S. River Rd., Suite
132, Des Plaines, IL 60018, http://www.icri.org.
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writers when selecting and establishing the inspection require-
ments for coating and lining specifications. A sample checklist
for use by inspectors is included as Appendix X1.1.

4. Preparation for Inspection

4.1 The guide describes the duties of the inspector and
discusses inspection methods, both visual and instrumental,
that can be used to determine that the specification require-
ments have been met by the painting contractor.

4.2 Before painting is started, the project engineer should
provide the inspector with information from the official plans
and specifications as to surface preparation requirements,
coating type, thinner to be used, mixing ratios to be used,
recommended application thickness, recommended primer, tie
coat, topcoat, time between coats, method of application,
ambient condition restrictions, and any special precautions to
be followed. These details should be recorded in an inspector’s
record book to eliminate any misunderstanding between the
inspector and the contractor.

4.3 The inspector should obtain copies of Safety Data
Sheets (SDS) for all products that will be used on the project,
review any hazard communications program in accordance
with 29 CFR 1926.59 that will apply to the project, and review
other safety information related to the work that will be
performed by the contractor. The inspector should examine
these materials and be supplied with appropriate protective
equipment and devices.

4.4 The Product Data Sheets (PDS) for the coating products
to be used, including thinners where applicable, shall be
provided with the procured product. Note that the coating
specification may allow only specific pre-qualified coatings to
be used.

5. Surface Preparation Methods and Requirements

5.1 Surface Preparation is one of the most important factors
affecting the performance of coatings. The specifier determines
the appropriate degree of surface preparation according to the
expected service life and type of coating specified. Information
on selection of surface preparation methods can be found in
SSPC-SP13/NACE No. 6 and ICRI Guideline No. 03732.

5.2 Factors Affecting Coating Performance—There are a
number of factors that must be considered to ensure a proper
painting project.

5.2.1 Surface Condition—Concrete and masonry have
unique properties associated with them due to their physical
nature and method of formation. New concrete may be very
smooth and hard if hard trowel finished or have cavities and
holes at or just below the surface if poured. As with surface
preparation of other substrates, contaminants must be removed
and the surface suitably roughened. All protrusions should be
removed by suitable hand or power tool technique prior to
cleaning. Visible holes should be filled with a patching
compound compatible with the coating to be applied.

5.2.2 Cleanliness—Many materials, if not removed from the
surface, will affect the life of the coating. These include form
release agents, surface hardeners, laitance, efflorescence,

grease, soil, fungus, mold, and mildew that make it difficult to
attain proper adhesion.

5.2.3 Moisture—There should be no free standing water on
the surface although a damp surface may be acceptable for
certain types of coatings. Moisture is required to cure concrete,
but after the specified cure time has passed, the inspector
should check for excessive moisture below the surface as
determined by Test Method D4263 or by use of a moisture
meter. Many coating types will not adhere over entrapped
moisture. Concrete slabs to which a floor coating will be
applied are more commonly checked for moisture vapor
transmission rate using the calcium chloride method as de-
scribed in Test Method F1869, or in situ probes as described in
Test Method F2170.

5.3 Surface Preparation Procedures—Safety precautions
are not addressed separately for each of the following surface
preparation methods. Each has its own safety-related hazards,
and U.S. Occupational Health and Safety Administration
regulations should be followed. Safety Data Sheets (SDS) for
the solvents and cleaning compounds provided by the manu-
facturer should also be consulted for proper worker protection.

5.3.1 Dry Surface Cleaning—Broom, vacuum cleaners or a
compressed air stream, or both, are used to remove surface dust
and other loosely adherent solid contaminants in accordance
with paragraphs 6.1 to 6.3 of Practice D4258. Compressed air
should be free of water and oil. Test compressed air supply in
accordance with Test Method D4285. Visually examine the
surface for the presence of dust, debris and loosely adherent
concrete.

5.3.2 Water and Steam Cleaning—These procedures are
intended to remove dust, dirt, and water-soluble surface con-
taminants. Clean, potable water is used with sufficient pressure
to remove dust, dirt, and loose material. Hand scrubbing with
a stiff-bristled brush may be necessary. Visually examine the
prepared surface for debris, dirt, oil, grease, loosely adherent
concrete, and other contaminants. Moisture content may be
determined after the surface has dried in accordance with Test
Method D4263 or by use of a moisture meter.

5.3.2.1 Detergents or nonorganic solvent emulsifying agents
are used with water and steam cleaning to remove oil and
grease contaminants. Heavy oil grease deposits should be
removed by scraping prior to cleaning. Residues of the
cleaning agent should be removed by flushing the surface with
clean potable water before the surface dries. Removal of the
cleaning agent may be verified by measuring the surface pH in
accordance with Test Method D4262.

5.3.2.2 Practice D4258, paragraphs 6.4 to 6.6 present the
procedures and test methods for water and steam cleaning both
with and without detergents or emulsifying agents.

5.3.3 Mechanical Tool Cleaning—Mechanical tool cleaning
is used to remove fins and projections, laitance, glaze,
efflorescence, and concrete curing compounds. It results in a
sound concrete surface that is suitably roughened. Mechanical
tool cleaning is presented in Practice D4259, paragraphs 6.1 to
6.5. Various techniques may be required by the specifier
depending on the nature of the job.

5.3.3.1 Hand Tool Cleaning is one method used for the
removal of loose or otherwise unsound concrete, by hand
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chipping or scraping using wire, fiber or bristle brushes, hand
scrapers or chisels, and chipping hammers.

(a) Wire brushes should be rigid enough to clean the
surface thoroughly and shaped to penetrate all corners and
joints. Brushes should be kept free of all materials that may
clog the wires of the brush.

(b) Hand scrapers should be made of tool steel, tempered
and ground to a sharp edge and should be of the proper size and
shape to enable cleaning to be done as specified.

5.3.3.2 Power Tool Cleaning is a method used for the
removal of loose or otherwise defective concrete and protru-
sions by power wire brushes, power impact tools, power
grinders, power sanders or by a combination of these methods.
All equipment should be suitable for the configuration of the
work to be cleaned and maintained free of material that clogs
the wire or disks making them ineffective. All impact tools
should be kept sharp.

5.3.3.3 Scarifying Machines for concrete surfaces are avail-
able that either cut or chip away a thin layer. Aggregate
loosened by mechanical impacting should be removed.

5.3.3.4 Pre- and Post-Surface Preparation—Mechanical
tool cleaning requires that grease, oil and other penetrating
contaminants be removed prior to cleaning and after surface
preparation as described in 5.3.2.1.

5.3.3.5 Finished Surface—The surface is visually inspected
for dirt, dust, grease, oil, and loose contaminants. The surface
should have a roughened textured appearance and aggregate
may be exposed. A roughness standard may be established by
mutual agreement.

5.3.4 Blast Cleaning is used to remove foreign materials
from concrete in accordance with Practice D4259 to provide a
roughened surface. Blast cleaning is described in Practice
D4259. Dry or wet abrasive blasting may be used or specified.

5.3.4.1 All visible oil, grease, and other contaminants
should be removed prior to blast cleaning as described in
5.3.2.1. The compressed air used for blast cleaning should be
free of condensed water or oil. Compressed air supply can be
tested in accordance with Test Method D4285.

5.3.4.2 Blast-cleaning operations should be performed so
that no damage is done to the completed portion of the work.
Blast cleaning is often performed from the top to bottom of the
structure and should only be carried on downwind from any
recently painted areas.

5.3.4.3 Blast cleaned surfaces should be examined for any
traces of oil, grease; where present, the contaminants should be
removed by cleaning according to 5.3.2.1. Surfaces that have
been dry blasted should be brushed with clean brushes, blown
with compressed air free of oil and moisture, or vacuum
cleaned to eliminate any traces of blast products, dust or dirt
from the surface. This also serves to remove abrasive from
pockets and corners.

5.3.4.4 The finished surface should have a roughened tex-
ture based on a roughness standard established by mutual
agreement. The resulting surface texture can be assessed
according to Test Method D7682, Method A or B, or using the
ICRI Concrete Surface Profilers (CSPs) referenced in ICRI

Guideline No. 03732. Alternatively the surface profile can be
measured using a depth micrometer that will measure up to 250
mils.

5.3.5 Water Jetting—A high pressure water cleaning/jetting
is described in Practice D4259, Section 7. It should be noted
that water introduced into the concrete will lengthen the drying
time needed. The surface should have a roughened textured
appearance.

5.3.6 Acid Etching—This method uses acids such as muri-
atic (hydrochloric), citric, phosphoric or sulfamic to remove
foreign materials and weak surface laitance, and to roughen the
surface. Acid etching is described in Practice D4260. It is only
performed on horizontal surfaces.

5.3.6.1 Fins and protrusions, oil, grease, concrete curing
compounds, form release agents, and concrete hardeners
should be removed prior to acid etching by one or more of the
techniques in 5.3.1 – 5.3.5. The surface is pre-wetted prior to
application of the acid and free-standing water removed.

5.3.6.2 Bubbling should be uniformly evident after the
etching solution is applied. The concentration of the etching
solution may have to be increased if bubbling is not evident.
Curing compounds, sealers, oil, grease, and hardeners inhibit
acid etching. Areas where bubbling does not occur should be
mechanically cleaned to remove these contaminants and the
acid reapplied.

5.3.6.3 The surfaces should be flushed with clean potable
water. Repeated flushing and scrubbing with a stiff-bristled
brush may be needed to remove acid residues and perhaps
neutralization. Test the surface pH in accordance with Test
Method D4262 for removal of the etching solution.

5.3.6.4 The acid-etched surface should be uniformly rough-
ened similar in appearance to a medium or coarse grade
sandpaper.

5.3.6.5 It may necessary to test for moisture content in
accordance with Test Method D4263 prior to applying the
coating.

5.4 Precautions in Preparing Unpainted and Previously
Painted Surfaces—Cleaning should proceed by sections, bays,
or other readily identifiable parts of the work. The cleaning of
each section, bay, or part of the work should be entirely
completed, inspected, and accepted before any coating is
applied. The system of alternately cleaning and painting short
sections by one craftsperson is not good practice.

5.4.1 If traffic or any other source produces an objectionable
amount of dust, it is customary to control the dust by using
tarpaulins, etc., for a sufficient distance around the structure
and take any other precaution necessary to prevent dust and dirt
from coming into contact with the cleaned or freshly painted
surfaces. It may be necessary at times to use some of the
specified methods for cleaning surfaces of newly applied
coating between the various coats.

5.4.2 Some areas to be painted or repainted may be exposed
to chemical fumes and should be washed with water before
painting. Washing may also be necessary between coats of
paint. If there is reason to suspect the presence of chemicals,
the surfaces should be tested before applying subsequent
paints.
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5.4.3 Current regulations require containment and collec-
tion of surface preparation debris for disposal. When the
existing coating contains regulated heavy metals such as lead
or chromium, or other regulated compounds such as organotin,
special precautions and handling of debris may be necessary.
Inspection of containment and disposal requirements, espe-
cially site storage requirements, may be part of a coating
inspector’s activities. SSPC-Guide 6 and SSPC-Guide 7 pres-
ent information useful to the inspector and sections of these
guides may be referenced in the specification.

5.5 Inspection of Surfaces Prior to Field Painting—It
should be emphasized that the first coat should be applied to
the cleaned surfaces before any soiling or deterioration can
occur. The cleaned surface should be inspected to ensure all
visible contaminants have been removed. The substrate should
be suitably roughened if mechanical tool cleaning, blast
cleaning, water blast cleaning, or acid etching is used. Exces-
sive roughness and exposed aggregate are just as deleterious as
too smooth a finish.

5.5.1 New Construction—The strength of the concrete at or
near the surface may affect the adhesion of the coating system.
A pull-off adhesion tester as described in Test Method D7234
may be used. Alternatively, the soundness of the concrete
surface can be assessed in accordance with Test Method C805
using a rebound hammer.

5.5.2 Maintenance Repainting—In most cases, maintenance
painting will consist of spot-cleaning and priming of small
isolated areas of deterioration followed by application of one
overall new finish coat to all surfaces of the structure. The
inspector of maintenance painting should be alert for several
conditions not encountered in the painting of new work.

5.5.2.1 Sound coating not intended to be removed should
not be damaged by cleaning operations on adjacent areas. This
is particularly important with spot blast cleaning.

5.5.2.2 The junctions between sound coating and spot-
cleaned areas should present a smooth, feathered appearance.
The application of coating to be spot-cleaned areas should
overlap the old, adjacent coating by 50 mm (2 in.) to ensure full
coverage of the cleaned areas. Before the overall finish coat is
applied, the inspector must verify that oil, grime, dust, and
other contaminants are cleaned from the old coating surfaces.

5.5.2.3 Adhesion of the newly applied coat to the old
coating should be carefully checked. Practice D5064 presents
the procedure for evaluating adhesion of maintenance coatings.

5.5.2.4 Under the direction of the engineer, the inspector
may explore beneath the surface of the existing or new coating
film for loosening of the old film, and where the inspector
discovers such conditions, require that the surface be cleaned
and repainted.

5.5.2.5 The effect of any newly applied coating on the old
underlying coating should be noted. Any coating that shows
curling, lifting, or wrinkling should be reported to the engineer
immediately since it may have to be removed and the area
repainted. If the defects are general, rather than existing in a
few isolated areas, use of a different type of coating may be
necessary.

6. Cracks and Voids

6.1 Cracks can be present in concrete or at joints in concrete
and masonry. The specification should address how cracks will
be prepared. Usually, this requires caulks, sealants, or fillers to
be used before the coating is applied. Note that cracks may be
static or dynamic. It is recommended that cracks be monitored
over a 24-h period to determine their characteristics before
repair.

6.1.1 Cracks in Concrete that are visible on the surface may
require filling or sealing prior to coating. Either the specifica-
tion or product data sheet for the crack filler/sealer will indicate
the maximum width of crack for which the sealer can be used.
A ruler or feeler gage can be used to measure crack width.
Larger cracks usually require other materials or treatments,
including routing out the crack. Manufacturer’s instructions
should be obtained and followed.

6.1.2 Joints in Concrete and Masonry that allow moisture or
other elements to penetrate may also require caulking, sealing,
or filling. Joints may also require sealing to provide a continu-
ous surface for cosmetic reasons. Caulks, putties, and fillers are
used. The inspector should ensure that all joints have been
properly prepared, and that loose material has been removed.
The caulk, putty, or filler should be applied in accordance with
the manufacturer’s instructions, including ambient condition
restrictions. Expansion and control joints are designed to move.
Coatings applied to these joints may crack when the joints
move. The specifications should address the painting of expan-
sion joints.

6.2 Voids or “bug holes” may be present in the surface or
opened up by surface preparation. Voids should be filled prior
to application of the coating. Note that voids may be static or
dynamic. It is recommended that voids be monitored over a
24-h period to determine their characteristics before repair. In
some cases, surface fillers are applied over the entire surface to
seal pores and fill in voids to create a smooth surface.
Limitations may exist on how deep a void can be filled,
requiring multiple applications of the filler. The product data
sheet for the filler should be consulted.

6.3 Recoat Intervals apply to crack sealers and void fillers
as they do to coatings. The inspector should ensure the material
cures for the minimum time before the coating is applied and
the maximum recoat time, if applicable, is not exceeded.

7. Coating Storage and Handling

7.1 Storage of Coating and Thinner—All coatings and
thinners should be stored in areas or structures that are
well-ventilated and not subject to excessive heat, open flames,
electrical discharge, or direct sunlight. Storage should conform
to applicable regulations and the manufacturer’s written in-
structions. Materials susceptible to damage at low temperatures
should be stored to prevent freezing, such as in heated areas.
Too high a storage temperature reduces the shelf life of the
coating. If a coating is stocked for a considerable length of time
(several months), it is desirable to invert the containers at
monthly intervals. This will prevent hard settling and thus
make mixing quicker and easier when the coating is used.

7.1.1 Coating containers should remain unopened until
needed and the oldest should be used first. The manufacturer’s
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written instructions should be followed regarding shelf life.
Coatings that have livered, gelled, or otherwise deteriorated
during storage should not be used. If a material is in question,
do not use it until it has been tested by the manufacturer or
independent laboratory and found to be satisfactory.

7.1.2 Where a skin has formed in the container, the skin
should be cut loose from the sides of the container, removed,
and discarded. If the skins are thick enough to have a practical
effect on the composition, the remaining coating should not be
used until it has been tested and found to be satisfactory.

7.2 Mixing of Coatings—All coatings should be thoroughly
and completely mixed in the containers in which they were
supplied. When it is not possible to use the supplied containers
other clean containers may be used. Where there is noticeable
settling and mixing is done either by power stirrers or by hand,
most of the vehicle should be poured off into a clean container.
The pigment is then lifted from the bottom of the container
with a clean broad, flat paddle, lumps broken up, and the
pigment thoroughly mixed with the vehicle present. The
poured-off vehicle should be returned slowly to the original
container with simultaneous stirring. It is also useful at this
point to mix or pour repeatedly from one container to another
(boxing) until the composition is uniform. The bottom of the
original container should be inspected for the unmixed pig-
ment. Two component coatings should be mixed by agitation
only, and not by boxing. After the individual components are
homogenous, they are intermixed with agitation in the order
stated in the manufacturer’s instructions, that is, add Part B to
Part A.

7.2.1 Some coatings may require straining after mixing to
ensure homogeneity and to remove skins and foreign matter.
The strainers should be of a type to remove only skins, etc., but
not to remove pigment. For example, a 297 µm (50-mesh)
strainer is normally satisfactory for most coatings unless some
specific size is required in the specification. Containers should
be covered when not in use, to reduce volatile losses and
skinning.

7.2.2 Coatings should be agitated enough during application
to ensure homogeneity. Some materials may even require
constant agitation during use.

7.2.3 Coating materials that cure by chemical reaction may
require an induction time to allow the components to partially
react prior to thinning or application.

7.2.4 The components of plural component coatings should
be thoroughly mixed as described in 7.2, and then pre-heated to
the temperature recommended by the coating manufacturer.
The two components are subsequently pumped in the required
volume ratio by plural component equipment through heated or
insulated hoses to specialized mixing equipment located im-
mediately before the spray gun.

7.3 Thinning—Some specifications permit field thinning of
coatings while others do not. This section describes some
commonly accepted procedures when thinning is permitted.

7.3.1 Thinning of Coating—All additions of thinner should
be made in the presence of the inspector and only amounts or
types of thinner permitted by the specification or manufacturer,
or both, should be added. Thinning is carried out by pouring
about half of the thoroughly mixed coating into an empty, clean

container. The required thinner is then added and the two
portions are remixed to obtain a homogenous mixture.

7.3.1.1 To estimate the wet-film thickness of the thinned
coating required to obtain the specified dried-film thickness,
the percent volume of the nonvolatile (solids) in the original
coating must be known. This figure is readily obtained from the
manufacturer’s product data sheet. With this information the
calculation may be made as follows:

W 5
D~1.01T!

S
(1)

where:
W = wet-film thickness,
D = desired dry-film thickness,
S = percent by volume (expressed as a fraction) of coating

solids, and
T = percent by volume (expressed as a fraction) of thinner

added.

7.4 Heating of Coating—Coating as delivered in the manu-
facturer’s containers and mixed thoroughly, are ready for use,
unless the specification permits on-site thinning of high-
viscosity material. When the temperature of the liquid coating
is low (below 10°C (50°F)) the consistency (viscosity) may
increase to the point that application is difficult. Where
thinning is not permitted, the coating may be heated. Should
the contractor wish to reduce the viscosity by heating to make
application easier, the containers may be warmed in hot water,
on steam radiators by storing in a warm room, or by other
acceptable indirect heating processes. In-line heaters are also
available for application equipment. Direct application of
flame to the containers is forbidden by fire regulations. It
should be noted, however, that heating of the coating alone will
not compensate for ambient or surface temperatures, or both,
that are below the minimum specified for that material. For
products to be applied by plural component spray this section
does not apply. See 7.2.4.

8. Ambient Condition Considerations

8.1 Drying—It is well known that most coatings will not dry
properly at low temperatures and/or high relative humidity, nor
will they perform well if applied over wet surfaces. Tempera-
ture limitations presented in the specification or manufacturer’s
product data sheet are mandatory.

8.2 Low Temperature—Many specifications indicate tem-
perature limits between which painting may be undertaken.
The typical minimum temperature (air, material and surface) is
usually 5°C (40°F) but may be as low as -18°C (0°F) for
“cold-curing” one or two component systems, or 10°C (50°F)
for conventional two component systems. The requirements
may state further that painting should not be undertaken when
the temperature is dropping and within 3°C (5°F) of the lower
limit. However, some authorities believe that some coatings
may be applied at (or below) 0°C (32°F) without adverse
effects. Within the limitations of the composition of the
coating, this may be satisfactory depending upon the type of
coating and providing the surface is dry. Painting over ice or
frost will result in early adhesion failure of the coating.
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