CHAPTER 6. PAI NT MATERI ALS
Section 1. GENERAL

A know edge of the types of materials used for painting is useful in determ n-
ing their capabilities and linmtations. There are sound reasons for the

exi stence of each coating specification, and these beconme nore apparent with
some insight into~the conposition of the various types specified. This
information is presented in this chapter to aid the reader in determ ning

whi ch product should be used for the job and to explain why the product is
best suited for the particular conbination of conditions present, i.e., the
substrate, painting conditions, finish desired, and the environment to be

wi t hstood by the applied finish.

Section 2. PAINT Bl NDERS

6.2.1 GENERAL. Mdst paints are based on a filmformer or binder which is
either dissolved in a solvent or emulsified in water. Upon application of the
product in a relatively thin film it will dry or cure to forma dry, tough
coating. Solutions of such binders in solvent may be called by various nanes,
e.g., clear finishes, varnishes if they dry by oxidation, or lacquers if they
dry by evaporation. |f opaque pignments or colors are dispersed in the binder
t he product, which will produce an opaque white or colored film is called a
paint. Pigment concentration can also be varied to produce a high gloss, a
sem gl oss, or lustreless (flat) finish. Special pignments, e.g., red | ead and
zinc chromate can be used to provide corrosion resistance in priners. Metal-
lic pignents can be added to varni shes to produce netallic coatings, such as
al um num paints. The major performance characteristics of the coating depend
generally on the type of binder used. The principal binders used in the paint
materials covered in this manual are described in this section. These de-
scriptions are concerned only with the reasons for their use, their superior
characteristics, and their deficiencies. No attenpt has been nade to di scuss
their analytical conposition in any detail since this would be of little value
in this manual. The paint binders discussed are listed in al phabetical order
for ease of reference

6.2.2 ALKYD. Alkyd binders are oil nodified phthal ate resins which dry by
reacting with oxygen fromthe surrounding air. Alkyd finishes are usually of
t he general purpose type, are econonical, and are avail able as clear or pig-
mented coatings. The latter are available in flat, sem gloss, and high gl oss
finishes and in a wide range of colors. They are easy to apply and, with the
exception of fresh (alkaline) concrete, masonry, and plaster, nay be used on
nost surfaces which have been noderately cleaned. Alkyd finishes have good
color and gloss and retain these characteristics well in normal interior and
exterior environments. Their durability is excellent in rural environnments,
but only fair in mldly corrosive environments. (See Table 6-2.) Alkyd fin-
i shes are al so available in odorless formulations for use in hospitals, kit-
chens, sleeping quarters, and other areas where odor during painting m ght be
obj ecti onabl e.

6.2.3 CEMENT. Portland cement mixed with several ingredients acts as a paint

bi nder when reacted with water. The paint is supplied as a powder to which
the water is added before use. Cenment paints are used on rough surfaces such
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as concrete, masonry, and stucco. They dry to formhard, flat, porous filns
which permt water vapor to pass through readily. Since cenment paints are
powders, they can also be nmixed with masonry sand and | ess water to form
filler coats to snooth rough masonry before applying other paints. Cenent
pai nts can be used on fresh masonry and are economical. The surface nust be
danp when they are applied, and rmust be kept danp for a few days to obtain
proper curing. They should not be used in arid areas. When properly cured,
cenent paints of good quality are quite durable; when inproperly cured, they
chal k excessively on exposure, and then may present problens in repainting.

6.2.4 EPOXY. Epoxy binders are nade up of two conponents which are prem xed
bef ore use: an epoxy resin and a pol yani de hardener. Wen nixed, the two
ingredients react to formthe final coating. These paints have a linmted
working or pot life, usually a working day. Anything left at the end of the
day nust be discarded. Epoxy paints can be used on any surface and can be
applied at high solids, thus producing high filmbuild per coat applied. The
cured film has outstandi ng hardness, adhesion, flexibility, and resistance to
abrasi on, alkali, and solvents, as well as being highly corrosion-resistant.
Their major uses are as tile-like glaze coatings for concrete and masonry and
for the protection of structural steel incorrosive environnents. Their cost
per gallon is high, but this is offset by the reduced number of coats required
to get adequate filmthickness. Epoxy paints tend to chalk on exterior expo-
sure so that low gloss |levels and fading can be anticipated; otherw se, their
durability is excellent.

6.2.5 EPOXY--COAT TAR. Coal tar is often added as an ingredi ent of epoxy
paints, resulting in a significant decrease in cost with relatively m nor
effect on corrosion resistance. Color choice is linited because of the bl ack
color of the coal tar. It is used primarily for interior and submerged sur-
faces.

6.2.6 |INORGANIC. The mmjor inorganic binders used in paints are sodi um
potassium lithium and ethyl silicates. These binders are used in zinc dust
pi gmented priners in which they react with the fine zinc netal to formvery
hard filnms. These filns are extrenely resistant to corrosion in humd or

mari ne environments. Many of these priners also contain substantial concen-
trations of | ead oxides which react with the silicates in conjunction with the
zinc to forman even nore corrosion resistant coating.

6.2.7 LATEX. Latex paints are based on aqueous emrul sions of three basic
types of polymers: polyvinyl acetate, polyacrylic and pol ystyrene-butadi ene.
They dry by evaporation of the water, foll owed by coal escence of the pol ynmer
particles to formtough, insoluble films. They have little odor, are easy to
apply, and dry very rapidly. |Interior |atex paints are generally used either
as a primer or finish coat on interior walls and ceilings whether made of

pl aster or wallboard. Exterior latex paints are used directly on exterior

(i ncludi ng al kaline) masonry or on primed wood. They are nonfl ammabl e, eco-
nom cal and have excellent color and color retention. Latex paint filns are
somewhat porous so that blistering due to noisture vapor is |less of a problem
than with solvent thinned paints. They do not adhere readily to chal ked,
dirty, or glossy surfaces, such as those under eaves. Therefore, careful sur-
face preparation is required for their use. Latex paints are very durable in
normal environments, at |east as durable as oil paints.
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6.2.8 OAL. Linseed oil is the major binder in oil house paints. These
paints are the ol dest type of coatings in use and have the | ongest history of
performance. They are used primarily on exterior wood and metal since they
dry too slowy for interior use and are sensitive to al kaline nmasonry. Gl
paints are easy to use and give high filmbuild per coat. They also wet the
surface very well so that surface preparation is less critical than with other
types of paints for metal. They are recommended for hand cl eaned iron and
steel. O paints are not particularly hard or resistant to abrasion, cheni-
cals, or strong solvents, and they are durable in normal environnents.

6.2.9 O L-ALKYD. Linseed oil binders are often nodified with alkyd resins in
order to reduce drying tine, to inprove |leveling, hardness, gloss, and gl oss
retention, and to reduce fading and yet mmintain the brushability, adhesion
and flexibility of the oil. One end use is in trimpaints which are applied
to exterior windows and doors. Since these areas are relatively small and
painted in solid colors rather than tints, they require better |eveling, gloss
retention, and fade resistance than the rest of the exterior walls. Al so,
these areas are subject to some handling and, therefore, require faster drying
and harder finishes. GO l-alkyd paints are also used on structural steel when
faster drying finishes are desired. However, sonewhat better surface prepara-
tion is required than with oil paints.

6.2.10 OLEORESINOUS. These binders are nade by processing drying oils with
hard resins. They generally are used either as spar varnishes or as mixing
vehicles to be added to al umi num paste to produce al um num paints (see
6.2.11). Al kyd finishes are often called ol eoresi nous because a drying oil is
conbined with the al kyd (phthalate) resin. Al kyd finishes usually are pre-
ferred where better color retention is desired.

6.2.11 PHENOLIC. Phenolic binders are made by processing a drying oil with a
phenolic resin and are thus a class of ol eoresinous binders. They may be used
as clear finishes or pignmented in a range of colors in flat (lustreless) and
hi gh gl oss finishes. The clear finishes may be used on exterior wood and as

m xi ng vehicles for producing alum num paints. The durability of the clears
is very good for this class of finishes (1 to 2 years); the durability of the
al umi num paints is excellent. Phenolic paints are used as topcoats on netal
for extrenely humid environnents and as priners for fresh water inmersion.
These paints require the sane degree of surface preparation as al kyds but are
slightly higher in cost than al kyds. Phenolic coatings have excellent resist-
ance to abrasion, water, and mild chenical environments. They are not avail -
able in white or light tints because of the relatively dark color of the

bi nder. Furthernore, phenolics tend to darken during exposure.

6.2.12 PHENOLI C- ALKYD. Phenolic and al kyd binders are often bl ended to corn-
conbi ne the hardness and resistance properties of the phenolics with the col or
and color retention of the alkyds. This nay be done either by bl endi ng pheno-
lic varnish with the al kyd vehicle or by addition of phenolic resin during
processi ng of the al kyd resin.

6.2.13 RUBBER-BASE. So-called rubber-base binders are solvent thinned and
shoul d not be confused with |atex binders which are often called rubber-base
emul sions. Four types are available: chlorinated rubber, styrene-butadiene,
vi nyl tol uene-butadiene and styrene-acrylate. They are |acquer type products
(see 6.3.2) and dry rapidly to formfinishes which are highly resistant to
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water and mld chem cals. Recoating nust be done with care to avoid lifting
by the strong solvents used. Rubber-base paints are available in a w de range
of colors and levels of gloss. They are used for exterior nasonry, also for
areas which are wet, hum d, or subject to frequent washing, e.g., sw mmng
pool s, wash and shower roons, kitchens, and | aundry roons. Styrene-butadiene,
when conbined with chlorinated plasticizers and silicone resins, is used to
produce hi gh heat-resisting ready-nixed al unm num paints.

6.2.14 SILICONE. Silicone binders are used in two ways: for water repel-
lents and for heat resistant finishes.

6.2.14.1 Water Repellents. Dilute solutions (5 percent solids) of sili-
cone resin are of tenporary help in reducing water absorption when applied to
unpai nted concrete or masonry such as brick or stone. They usually do not
affect the color or appearance of the treated surface. Cracks and open joints
nmust be repaired before water repellents are applied.

6.2.14.2 Heat-Resistant Finishes. Heat-resistant organic finishes con-
tai ning a high concentration of silicone resins, when pignmented with al um num
have the ability to withstand tenmperatures up to 1200° F.

6.2.15 SILICONE ALKYD. The conbination of silicone and al kyd resins
results in an expensive but extremely durable coating for use on snmooth netal.

6.2.16 URETHANE. Two types of URETHANE fini shes are covered in this
manual : oil-nodified urethanes and oil-free, noisture-curing urethanes. Both
are used as clears but the oil free type is also avail abl e pi gnented.

6.2.16.1 OIl-Mdified Uethanes. These are sinilar to phenolic varnishes,
al t hough nore expensive, but have better initial color and color retention,
dry nore rapidly, are harder, and have better abrasion resistance. They can
be used as exterior spar varnishes or as tough floor finishes. O nodified
uret hanes can be used on all surfaces. In comon with all clear finishes,
they have limted exterior durability.

6.2.16.2 Misture Curing Urethanes. These are the only organic products
presently avail able which cure by reacting with nmoisture fromthe air. They
al so are unique in having the performance and resistance properties of two-
conponent finishes yet are packaged in single containers. Misture-curing
urethanes are used in a manner simlar to other one package coatings except
that all containers must be kept full to exclude mpoisture during storage. |If
noi sture is present in the container, they will gel.

6.2.17 VINYL. Lacquers based on nodified polyvinyl chloride resins are used
on steel where the ultimate in durability under abnormal environnents is de-
sired. They are noderate in cost but have | ow solids and require the nost

ext ensi ve degree of surface preparation to secure a firmbond. Because of
their low solids, vinyl finishes require nunerous coats to achi eve adequate
dry filmthickness so that the total cost of painting is higher than with nost
other paints. Since vinyl coatings are |acquers, they are best applied by
spray and dry quickly, even at |ow tenperatures. Recoating nmust be done with
care to avoid lifting by the strong solvents which are present. |In addition,
t hese sol vents present an odor problem Vinyls can be used on netal or
masonry but are not recomrended for use on wood. They have exceptiona

6-4



resistance to water, chem cals and corrosive environnments but are not resist-
ant to strong sol vents.

6.2.18 VINYL-ALKYD. The conbination of vinyl and al kyd resins offers a corn-
prom se between the excellent durability and resistance of the vinyls with the
| ower cost, higher filmbuild, ease of handling, and adhesi on of the al kyds.
They can be applied by brush or spray and are w dely used on structural stee
in marine and noderately severe corrosive environnents.

6.2.19 COVPARI SON OF PAI NT BI NDERS. Tables 6-1 through 6-3 list the relative
properties of the najor and nore comon binders as foll ows:

Table 6-1, Application Properties
Tabl e 6-2, Use and Service
Table 6-3, Film Properties

Tabl e 6-4 summarizes the outstanding properties fromthese tables. Properties
of the foll owi ng binders are not included but can be estimated to be simlar
to those listed as follows:

al-al kyd

d eor esi nous
Phenol i c- al kyd

O | -nodi fied urethane

al + alkyd

Simlar to al kyds but with | ess color retention
Phenol i c + al kyd

Phenolic + al kyd

Vi nyl -al kyd = Vinyl + alkyd
TABLE 6-1
Conpari son of Paint Binders
Application Properties
Moi st ur e-
Curing
Al kyd Cenent Epoxy Lat ex al Phenol i c Rubber Ur et hane Vi nyl
Solvents . . . . . . MB* Water  Lacquer Wt er 1% MS + Ar MS + Ar Lacquer Lacquer
Brushability . . . . G G F EX EX G F F Spr ay
Qdor . . . . . ... MId None Strong V. Mlid MId Mod Mod Strong Strong
Met hod of cure . . . Oxygen  Chem Chem Coat es Oxygen Oxygen Evap Mi st ure Evap
Speed of dry:
50° Fto 90° F . . . G G G EX F G EX EX EX
Bel ow 50° F F F P P P F G G G
Fil mbuild/coat . . . G EX EX G EX G G EX F
Safety (personnel) G EX F EX G G G F F

*See footnote at end of Table 6-3.
Very nmild for odorless type.



TABLE 6-2
Conpari son of Paint
Use and Service

Bi nders

Mi st ur e-
Curing
Al kyd Cenent Epoxy Lat ex al Phenol i c Rubber Ur et hane Vi nyl
Use on wood . . . . . EX* NR EX EX EX EX NR EX NR
Use on fresh
concrete . . . . . NR EX EX EX NR NR EX G EX
Use on netal EX NR EX NR EX EX G G EX
M ni mum sur f ace prepara-
tion for netal * Cass 3 X Cass 3 X Cass 1 Cass 3 Cass 3 Cass 4 dass
Use as clear . . . . EX NR NR NR NR EX NR EX NR
Use in al um num
paint . . . . . .. G NR G NR NR EX 2 NR G
Choi ce of gloss . Any Fl at Any Fl at Mod Any Any H gh Low
Servi ce:
Interior .o EX EX EX EX NR EX EX EX NR
Nor mal exposure . EX G EX EX EX EX EX EX EX
Mari ne exposure F F EX F F G EX EX EX
Corrosi ve exposure F NR EX NR NR G G G EX

*See footnote at end of Table 6-3.

1See 4.4.2.7.
2See 6.2.13.

6-6




TABLE 6-3

Conpari son of Paint
Fil m Properties

Bi nders

Mi st ur e-
curing

Al kyd Cenent Epoxy Lat ex al Phenol i c Rubber Ur et hane Vi nyl

d oss Retention
(Paint) EX* B P B P EX G F EX
Color, Initial EX G G EX G P EX EX EX
Yel l owi ng (d ear) Slight X X X X Cons X Mod X

Fade Resi stance
(Paint) EX F F EX G G G F EX
Har dness G EX EX G P EX EX EX G
Adhesi on G F EX G EX G G EX F
Flexibility . G P EX EX EX G G EX EX

Resi st ance to:

Abr asi on G G EX G P EX G EX EX
Wt er F F G F F EX EX EX EX
Det ergents F F EX G F EX EX EX EX
Acids . F P G G P EXt EX EX EX
Al kal i . F EX EX G P G EX EX EX
Strong Sol vents . P EX EX G P G P EX F
Heat . . . . . . . G G G G F G 2 G P
Mbi sture Perneability MbdV. H gh Low H gh Mbd Low Low Low Low

lAvai l abl e as flat finish only.

2See 6.2.13.

Legend Used in Tables 6-1 through 6-3

Conpari son of Paint Binders

M5--M neral spirits
Ar--Aromatic hydrocarbon
sol vents, e.g., xylene

Mod- - Moder at e
Cons- - Consi der abl e
Oxygen--Dries by reaction with
oxygen fromthe air
Chem - Cures by chem cal
reaction
Coal es--Dries by coal escence of
latex particles
Evap--Dries by sol vent
evapor ati on
Mi sture--Cures by reaction with
noi sture fromthe air

M n.

Surf.

Prep. --M ni mum surface preparation

EX- - Excel | ent
G - Good
F--Fair
P- - Poor
V--Very
NR- - Not recommended
X--Not applicable




TABLE 6-4
Conpari son of Paint Binders
Princi pal Properties

Mi st ur e-
curing
Al kyd Cenent Epoxy Lat ex al Phenol i c Rubber Ur et hane Vi nyl
Ready for use . . . . Yes No No? Yes Yes Yes Yes Yes Yes
Brushability . . . . A A A + + A A A -
Qdor . . . . . .. +1 + - + A A A - -
Cure--nornal tenp . A A A + - A + +
--low tenp A A - - - A + + +
Fi | m bui | d/ coat A + + A + A A + -
Safety A + - + A A A - -
Use on wood . A - A A A A - A -
Use on fresh concrete - + + + - - + A +
Use on netal + - + - + + A A +
Corrosive service . A - + - - A A A +
d oss- - choi ce . + - + - A + + A A
--retention + X - X - + A A +
Color--initial + A A + A - + + +
--retention + - A + A - A - +
Har dness A + + A + + + A
Adhesi on A - + A + A A + -
Flexibility . A - + + + A A + +
Resi st ance to:
Abr asi on A A + A - + A + +
Water . A A A A A + + + +
Aci d A - A A - + + + +
Al kal i . A + + A - A + + +
Strong Sol vent - + + A - A - + A
Heat . . . . . . . A A A A A A +2 A -
Mvi sture perneability Mbd V. Hgh Low H gh Mbd Low Low Low Low
+ = Anong the best for this property *Two conponent type
- = Among the poorest for this property A = Average
Qdor |l ess type X = Not applicable

2See 6.2.13

Section 3. TYPES OF PAINTS

6.3.1 GENERAL. This section covers the various common types of paints used.
Speci al types such as fire-retardant paints and traffic paints are di scussed
in Chapters 10 and 11

6.3.2 LACQUER. Strictly speaking, all coatings which dry solely by evapora-
tion of the solvents may be described as | acquers. Thus, the rubber-base
coatings and vinyl solution coatings covered in this manual can be consi dered
to be lacquers. The termis nmore commonly used to describe finishes based on
nitrocellul ose or acrylic resins which are used on furniture or autonopbiles.
Such finishes are outside the scope of this manual. Lacquers dry rapidly even
at |low tenperatures, and brushing may be difficult. Their solids content
usually is relatively low so that nunerous coats are often necessary in order
to obtain adequate filmthickness. Recoating, especially by brush, nust be
done with care to avoid lifting by the strong sol vents used.

6.3.3 VARNISH Varnishes are solutions of oil-nodified al kyds or oil -

nodi fied resins (ol eoresinous) in solvents, with driers added so that they
will dry by oxidation. The film produced is clear so that the term"clear
finishes" is often used to not only classify varni shes but other nonpi gnented
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finishes as well, e.g., lacquers and noisture-curing urethanes. Varnishes are
available in a variety of types as foll ows:

6.3.3.1 Spar Varnish. The term"spar" refers to the spars on a ship
hence spar varnishes are intended for exterior use in nornmal or marine
environnents. However, this material has limted exterior durability.

6.3.3.2 Aluminum M xing Varnish. Alumnumpaint is often nmade by nixing
al um num paste with a varni sh before use. The varnish used is specially
formul ated to produce optimum |l eafing of the aluminum i.e., netallic bril-
liance and to retain this leafing for at |least a few days after nmixing.

6.3.3.3 Sealer. Clear sealers are varnishes to which additional solvent
has been added to nake themquite thin in viscosity. Thus, when used, they
penetrate and seal the substrate rather than forma relatively thick filmon
its surface. Sealers are used to prevent grain raising and to fill the pores
of porous substrates, such as plywood, to avoid excessive |oss of binder when
topcoats are applied. Another use is to seal wood floors wi thout |eaving any
significant glossy filmon the surface which could be marred by subsequent
abrasi on under use.

6.3.3.4 Flat Varnish. Varnishes normally dry with a high gloss. Oten, a
| ower gloss or even flat finish is desired for reasons of appearance or to
reduce glare. The varnish finish, if hard enough, can be dulled by hand rub-
bing with a very mld abrasive such as rottenstone. A much sinpler nmethod is
to use a varni sh whose gl oss has been reduced by the addition of transparent
but highly efficient flatting pignments such as certain synthetic silicas.
These pignents are dispersed in the varnish to produce a clear finish, which

when applied, will dry to a low gloss, but will still be transparent so that
t he surface underneath, for exanple, the grain of the wood, will not be
obscur ed.

6.3.4 PAINT AND ENAMEL. White and col ored pignments are di spersed in paint

bi nders to produce paints and enanels. |f the pigmented product is relatively
easy to brush and is used on |large areas such as walls or structural steel, it
is called a paint. |If it is relatively fast drying, |levels out to a snooth,
hard finish and is used on relatively snall areas or snooth substrates such as
woodwork, it is called an enanel. Paints can be rolled whereas enanels rarely
are. The term"paint" is also used in the broad sense to cover all types of

pi gment ed opaque finishes and also their application, i.e., "to paint".

6.3.4.1 doss. The extent of pignmentation of the paint or enanel deter-
mnes its gloss. Generally, gloss is reduced by addi ng nonopaque, |ower cost
pi gments call ed extenders. Typical extenders are cal cium carbonate (whiting),
magnesium silicate (talc), alumnumsilicate (clay), and silica. The |evel of
gl oss is achieved by varying the ratio of pigment to binder. (See Figure 6-
1.)

a. High doss: The maxi num gloss in paints and enanels is obtained by

omtting all extenders. This characteristic produces maxi mum washability and
durability.
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b. Low Goss: This may be called flat, dull, or lustreless. Pignmenta-
tion is highest to reduce gloss to a minimum Low gloss minimzes surface
i mperfections on interior walls. 1In using |low gloss finishes, washability,
and durability are sacrificed to some degree.

c. Semigloss: This is a conprom se between the appearance of the flat
finish and the performance of the high gloss finish.

6.3.4.2 Prinmer. Generally two types of paints are required. The coat of
paint next to the substrate, called the prinmer, is formulated to performthe
functions indicated below, the top coat is used to produce the desired fin-
i shed appearance or to protect the primer and, consequently, the substrate
beneath it. Various types of primers are used, depending on the substrate
and, in sone cases, the top coat as well

a. Primer-Sealer: This is used to seal a porous or alkaline substrate
so that the topcoat is unaffected by |oss of or damage to the binder. Sone
pai nts, such as interior latex wall paints, are self-primng and usually do
not require a special prinmer.

b. Enanel Undercoater: This is a coating which dries to a snmooth hard
finish that can be sanded. when sanded, the perfectly snooth surface is idea
for obtaining the best |leveling and appearance of the subsequently applied
enanmel top coat.

c. Anticorrosive Primer: Priners based on anti-corrosive pignments, such
as red lead, zinc chromate, lead silico chromate and zinc dust, are applied to
iron and steel wherever corrosion is a problem They retard corrosion of the
metal but nust usually be protected by other types of coatings.

The conbi nation of priner, internediate coats, if any, and top-coat is
call ed the paint system

6.3.5 ALUM NUM PAINT. Metallic paints such as al um num paints are avail abl e
intw forns: ready nixed and ready-to-m x

6.3.5.1 Ready-M xed Al unmi num Paints. These paints are supplied in one
package and are ready for use after normal mixing. They are made with vehi-
cles which will retain leafing qualities or netallic brilliance after noderate
peri ods of storage. They are nore convenient to use and allow for |less error
in mxing than the ready-to-mx form

6.3.5.2 Ready-to-Mx Al unmi num Paints. These paints are supplied in two
packages: one containing the clear varnish and the other the required anount
of al um num paste (usually 2/3 alum numflake and 1/3 solvent). They are
m xed just before use by slowy adding the varnish to the alum num paste while
stirring. The mixed paint will usually retain its leafing for a few days.
Since leaf retention during storage is no problem ready-to-m x al um num
paints allow a wi der choice of vehicles and present less of a problemwth
storage stability. Leafing also is generally better when this paint is
freshly m xed.
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6.3.5.3 Moi sture. Another potential problemw th alum numpaints is
noi sture. |If noisture is present in the container, it may react with the
al umi num fl ake to form hydrogen gas and create pressure buildup in the closed
container. This can cause bul ging and even poppi ng of the cover of the con-
tainer. Check all ready mxed paints for bulging. |If present, puncture the
can cover carefully before opening. Be sure to use dry containers when m xi ng
two package paints. Always brush out a test area before use to be sure that
leafing is satisfactory.

6.3.6 OL STAIN. Ol stains are based on a drying oil such as linseed oil in
whi ch col or pigments are dispersed and which is then thinned to a very | ow
consi stency to obtain maxi mum penetrati on when applied to wood. Interior
stains are applied generously to the sanded, dust free surface, allowed to dry
for a short period of time, and the excess then wi ped off so that only the
stain which has penetrated the wood remains.

6.3.7 GLAZE COATING d aze coatings are based on high solids binders which
do not penetrate porous substrates to any degree. Wen applied to concrete
and masonry, the coating cures to a hard glass-like filmon the surface of the
relatively rough masonry. @ aze coatings are very easy to clean and are re-
sistant to strong detergents or cleaners. They are ideal for areas which
require extrene cleanliness, e.g., clean roons.

6.3.8 WATER REPELLENT. Water repellents are water thin clear finishes based
on silicone resins (see 6.2.14.1).

6.3.9 SPECI AL PURPOSE PAI NT MATERI ALS. See the follow ng chapters for
descriptions of paint materials not covered in this chapter

Chapter 10--"Special Purpose Coatings"
Chapter 11--"Signs and Traffic Marking"

6.3.10 ACCESSORY PAI NT MATERI ALS. See the followi ng sections in Chapter 4
for description of accessory paint naterials:

Section 4--"Preparation of Surfaces"
Section 5--"Repair of Surfaces"

6.3.11 COATI NG COVPATI BI LITY. Conpatible coating systenms are categorized in
Appendix D-4 as follows: 1) for use on various substrates, e.g., wood, con-
crete, netal, 2) type of exposure, e.g., exterior, interior, and 3) use, e.g.
general purpose, heavy duty, marine. The coating systens are designed for use
in new construction or for maintenance painting where the old paint has been
conpletely renmoved. These coating Systenms would al so be used for spot painting
where only small areas of substrate are exposed. However, in nost instances,
the facilities maintenance engi neer has the responsibility of painting over a
paint or primer systemwhich may be deteriorated but which cannot be renopved
conveniently. The existing paint systemis the actual substrate, not the
under | yi ng wood, concrete, or nmetal. Therefore, it is inportant that the new
pai nt system be conpatible with the existing paint system For a better
under st andi ng of coatings as substrates, their nethod of curing, generic type
and sonme of their characteristics have been listed in Table 6-5. Table 6-6 is
i ntended to provide guidance in selecting paints for use over an existing
paint and is not intended to recomend usage of various conbinations of
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generic types as priner-top coat coating Systens. The matrix may be used for
gui dance for coating existing paints with |ess than 6 nonths weathering and

al so to paints weathered beyond this time period. Beyond 6 nonths weat hering,
many coatings will have been nore conpletely cured and will be less likely to
be affected by solvents in the paints used for the top coating process. After
this period of tinme, oil-based paints have undergone significant chem ca
changes, e.g., cross-linked polynerization that may pernit their being
overcoated. However, experience has shown that it is safer to use conbina-
tions where there are no conpatibility restrictions. For guidance, exterior

| atex stains (TT-s-001992) and oil stains (TT-s-708) recomrended for use on
wood substrates should be considered equivalent to the corresponding | atex or
ol eoresi nous paint in using Table 6-6.

Paint conpatibility is often dependent on the applied coating being the
same or a simlar generic type to the substrate (weathered paint), e.g., alkyd
paint applied to an ol eoresi nous substrate. However, other factors, such as
sol vent effects, nechanical bonding, and chenical reactivity between the
applied coating and substrate (weathered paint), also influence paint conpati-
bility.

a. conpatibility Problems: The potential sources of paint inconpatibil-
ity due to solvents may be illustrated by Tables 6-5 and 6-6. For exanpl e,
some hi gh performance coatings, e.g., vinyl, chlorinated rubber, styrene--
acryl ate, epoxy, or urethane, contain active solvents such as ketones and
aromati c hydrocarbons. The strong solvents in the top coat can penetrate a
recently applied oil or alkyd paint and damage the system by causing wi nk-
ling, peeling, or blistering, e.g., TT-P-95 over TT-P-645. The strong sol -
vents in the top coat could danmage the | acquer-type coating substrate. A
potential exanple would include an epoxy top coat (TT-c-535) over the |acquer-
type filler (TT-F-1098). The solvent problem may be exaggerated by excessive
use of solvent as a diluent for the topcoat or even by excessive application
of top coat. Another solvent problemis caused by asphalt from an asphaltic
pai nt or pavenent bleeding into a wet paint film \Where there is concern for
the effects of solvent on paint conpatibility, a small test area should be
applied to deternmine if any conpatibility problens exist. Premature coating
failures result when a poor mechanical bond is formed between the top coat and
weat hered paint substrate. For exanmple, a gloss al kyd enanel applied to a
gl ossy al kyd enanel substrate nay del am nate--even though the gl oss al kyd
enanmel s might be identical generically. Thus, it is considered good practice
to sand the surface of gloss or sem gloss enanels prior to recoating. Also,
epoxi es, coal tar epoxies, and urethanes are extrenely difficult to coat after
conpl ete curing, because they forma hard, smooth surface that provides no
tooth for a top coat. Thus, if two coats are to be applied, the second coat
shoul d be applied before the first coat has been conpletely cured. |If this is
not possible, either a thinned coat of the top coat should be applied as a tie
coat or the substrate should be sanded prior to recoating. Loose materia
present on the substrate surface (weathered paint) also produces detrinental
results on the nechanical bond forned between the applied top coat and sub-
strate. These materials may be chalk, dirt, fungi, chemical reaction products
of the older paint, etc. A disturbing nunber of paint failures occur when
| atex paints are applied to an old oil-based paint substrate which has
chal ked. While latex paints are conpatible when coated over oil-based paint
substrates




Cl assification of

Table 6-5

Coatings According to Methods of Cure

Typi cal
speci fication ex-
Met hod of Curing Ceneric types anpl e Comment s
Air oxidation of Aa eor esi nous TT- V-85 Cood wetting slow curing, soft filmrecom
drying oils TT- R- 659 mended in nornal environnents only.
(Sol vent - t hi nned)
Al kyd TT- P- 645 Cood wetting and appearance, poor in al ka-
M L- P- 52324 line or solvent environments.
TT- E- 508
TT- P-30
TT- P-102
Silicone al kyd TT- E- 490 I nproved durability, gloss and chenical re-
TT- P- 1593 sistance conpared to al kyds, but still poor
in alkaline or solvent environnents.
Phenol i ¢ TT- E- 522 Good resistance to abrasion and mld chenmi-
d eor esi nous TT-P-1757 cal environnents; however, dark col or of
TT-V-119 bi nder precluded their use in white or tight
tints.
Sol vent evapor ati on Vi nyl (pol yvi nyl M L- P- 15929 Cood water resistance, limted solvent re-
(I acquers) chl ori de-acet ate) M L- P- 15930 si stance, poor adhesion unless surface has
VR-3 been properly prepared (abrasive bl ast
VR- 6 cl eani ng) .
M L- P- 28641
M L- P- 28642
Chl ori nat ed rubber TT- P-95 Good water resistance, limted solvent re-
TT- C- 800 si st ance.
TT- P- 1046
Styr ene- but adi ene TT-P-1181 Good water resistance, linmted solvent re-
Styrene-acryl ate TT- F- 1098 si stance.
TT-P-95
TT- P- 1411

Coal tar

NAVFAC- TS- 09805. 1

Soft, black only; of limted use, nostly on
mechani cal |y cl eaned surfaces.

Pol yvi nyl - but yr al TT- C 490 Excl usively used in pretreatnent (wash)
M L- P- 15328 priners.
Evaporation of water Acrylic TT-P-19 Recommended i n nornal environnents only;
(I atex, emulsion, TT- P- 1510 used especially on concrete and masonry.
wat er - t hi nned) TT- P- 1952
Pol yvi nyl acetate TT- P-55
(PVA) TT-P-29
Cheni cal reaction Epoxy TT- G535 Good wat er, chenical, abrasion and sol vent
M L- P- 24441 resistance, chalks freely on exterior expo-

Fornmul a E- 303,
QCE

sure, difficult to top coat.

Coal tar epoxy

SSPC No. 16
M L- P- 23236,
Type |, dass 2

I nproved water resistance and | ower raw na-
terial costs conpared to epoxies, black only
difficult to top coat.

Pol yest er

TT-C 1226

Frequently used with glass fibers to give
abrasi on and water resistant coating, but
only fair alkali resistance.




Tabl e 6-5 (Conti nued)

Classification of Coatings According to Methods of Cure

Met hod of Curing

Ceneric types

Typi cal
speci fication ex-
anpl e

Comment s

Zinc inorganic

- P- 38336
- P- 23236,
e |

M
M
Clssé

L
L
Typ
a

Requi res adequate surface preparation (SSPC
SP No. 10, Near Wiite Blast d eaning), ade-
quate curing tine required, excellent corro-
sion protection, good abrasion, solvent, and
hi gh tenperature resistance, nust be top
coated in aggressive environnents, reacts
with alkali-sensitive top costs.

Cenenti tious

I nexpensi ve, requires adequate curing for
best performance, and tends to chalk with
agi ng, poor corrosion resistance.

Ur et hane

TT- G 542
TT- G 540

Good wat er, chenical abrasion, and sol vent
resistance, difficult to top coat.




Compatibility of Commonly Used Paints
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and vice versa, latex paints applied to a substrate of chal ked oil base pai nt
require either the use of a thin tie coat (conditioner) or conplete chal k
renoval to prevent premature bond failure. On the other hand, the superior
wetting properties of oil-based paints permits themto bond to noderately
chal ked surfaces (ASTM D 659 chal k rating greater than 8). However, no paint
will adhere well to a heavily chal ked surface (ASTM D 659 chal k rating | ess
than 8). When a nildewed substrate is painted, not only is the bond weakened
bet ween top coat and substrate surface, but the top coat may be rapidly at-
tacked by fungi resulting both in unsightly appearance and premature failure.
The zinc in zinc rich inorganic and organic primers oxidize in certain envir-
onnents. The surface oxidation products formed may well be a source of pre-
mature paint failure when the prinmer is top coated. It may be noted that many
zinc rich coatings are not top coated even in aggressive environnents.

VWere cenentitious paints (TT-P-21, TT-p-35) have been applied to con-
crete and masonry substrates, the weathered free chal king | oose materials is
often present in |larger anobunts than with other types of weathered paint. For
this reason, the weathered cenentitious paint should be cleaned thoroughly to

renove | oose material. C eaning methods, such as wire brushing, power tools,
or sandbl asting, produce additional |oose material on the surface, and al
| oose material should be dusted or rinsed off before repainting. In addition

a surface conditioner, TT-P-620, nay be used to provide good intercoat adhe-
sion. Sufficient surface conditioner should be applied to the surface to
ensure good penetration. However, the surface conditioner is not intended to
be a finish coat. The effects of chem cal reactivity on the conpatibility

bet ween the applied coating and substrate (weathered paint) are illustrated by
the foll owi ng exanples. Latex paints are generally preferred on cenmentitious
substrates because oil-based paints are not as stable in the al kaline environ-
ment. The zinc in exposed zinc rich coatings (as substrate) may react cheni -
cally with the ester groups in oil, alkyd, silicone alkyd, or ester-nodified
epoxy or urethane top coats resulting in premature failures.

b. Summary: The paint conpatibility matrix Table 6-6 should be used as
gui dance in conjunction with the foll owi ng recomrended application practices:

1. When possible, the sane or sinilar type of coating already on the
structure should be specified for the new top coat, e.g., alkyd paint over
oi | -based paint. Paints of simlar chemcal type are al nost al ways conpati -
bl e.

2. When both primer and top coat are required, e.g., spot painting,
it is good practice to use materials from one supplier

3. Follow the specifications, manufacturer's |abeling information,
and Chapter 4 for guidance on surface preparation and application conditions.
As exanples, an oil paint should not be applied to a danp surface nor should a
| atex paint be applied over a heavily chal ked surface or when tenperatures are
bel ow freezi ng.

4. Follow specification or manufacturer |Is guidance on the applica-
tion rate. Too thick a |ayer of paint can be as damaging as too thin a |ayer
because of possible solvent entrapnent and resultant blistering.

5. When the substrate is an intact ol der paint, do not apply a prinmer
coat over the entire surface. Apply a primer coat only to areas of exposed
underlyi ng substrate, e.g., wood, concrete, netal. Excessive paint filmbuild
contributes to premature paint failures.

6. Epoxies, coal tar epoxies, and urethanes are extrenely difficult

to coat after conplete curing because they forma hard, snmooth surface that
provides little tooth for a top coat. A similar condition exists with gloss
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and sem gl oss enanels. The surface should be sanded or a tie coat should be
applied prior to top coat application.

7. Thin tie coats (conditioners) should be used over weathered paint
substrates where chal k and other | oose material has not been conpletely
renoved and al so where the substrate is very snmooth, hard, or gl ossy.

8. Special care must be taken when latex paints are to be applied
over a chal ked, weathered paint substrate. The chalk and other |oose materia
nmust be conpletely renpved before application of the top coat.

9. Chalk and other |oose material should be renmoved fromthe weath-
ered paint substrate prior to repainting. While oil-based paints have sone
tol erance for an inconpletely cleaned surface, painting chal ked surfaces with
chalk ratings less than eight (ASTM D 659) will lead to premature paint
failures.

10. Special care should be exerci sed when applying a paint containing
strong solvents to a |lacquer-type paint substrate. This care should al so be
ext ended to other weathered paint substrates.

11. If the identification of the existing paint surface is not certain
because of inconplete or lost records, send sanples to an analytical |abora-
tory for positive identification of the sanples, e.g., infrared spectro-
photonetry or gas chromat ography. This will often be well worth the tinme and
noney spent.

12. If a question of conpatibility between painting over a weathered
pai nt substrate arises, use a test area to exami ne the conpatibility of the
paint systemprior to full-scale application. Oten, paint failures caused by
conpatibility problens will be clearly identified within a nonth's time.



