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[57] ABSTRACT 

A corrosion-resistant coating which can be applied 
directly to a surface as a self-priming topcoat compris- 
ing a polyurethane resin binder and a combination of 
pigments consisting essentially of an alkaline earth 
metal metaborate, zinc salts of benzoic acids, and an 
alkaline earth metal phosphate such as zinc-barium 
phosphate. In addition, the coating contains from 5-40 
parts by weight of a titanium dioxide pigment, up to 
about 3.0 parts by weight of an oil soluble dispersant 
and up to about 50 parts by weight of at least one or- 
ganic solvent. 

13 Claims, No Drawings 
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diisocyanate (HDI) in combination with a unique mix- 
POLYURETHANE SELF-PRIMING TOPCOATS ture of corrosion-inhibiting pigments consisting essen- 

tially of (1) an alkaline earth metal phosphate, e.g., 
STATEMENT OF GOVERNMENT INTEREST zinc-barium phosphate, (2) zinc salts of benzoic acid or 
The invention described herein may be manufactured $ substituted benzoic acids, and (3) an alkaline earth metal 

and used by or for the Government of the United States metaborate. All three of these metal compounds or salts 
of America for governmental purposes without the are essential, in the stated relative proportions, to pro- 
payment of any royalties thereon or therefor. vide a single high-gloss coating with the necessary cor- 

/.Airr.vn„T.m, . r,r,r .„..T..~*,„ rosion resistance and adhesion characteristics required 
CONTINUATION APPLICATIONS 10 of. good top coat. In ,ddition> titanium dioxide ^;o2) 

This application is a Continuation-In-Part of copend- including spherical T1O2 particles, e.g., vesiculated 
ing application Ser. No. 07/936,983 filed Aug. 25, 1992 beads of TiÜ2 are included as a pigment together with 
which in turn is a Continuation-In-Part of copcnding these three alkaline earth metal or zinc salts. The coat- 
application Ser. No. 07/812,174 filed Dec. 20, 1991. ing compositions of this invention may be applied, as 

BACKGROUND OF THE INVENTION 15 0ne ?oat' direCt,y °.nt0 va?ous hard .surfaccs suc,h as 

metal and/or organic matrix composites, etc., and do 
This invention relates to novel coa"ting compositions not require an undercoat to provide a corrosion-resist- 

and more specifically to corrosion-resisting coatings ant finish with desired optical and adhesion properties, 
which can be applied directly to various surfaces partic- 
ularly metal either as a high or low gloss, self-priming 20 SUMMARY OF THE INVENTION 

topcoat. A corrosion-resistant coating which can be applied 
Various surfaces and particularly metal surfaces re- directly to a surface as a self-priming topcoat compris- 

quire the protection of coatings especially when the ing from about 25 t0 55 parts by weight and prererably 
surfaces are exposed to a corrosive environment. Metal 30_50 parts of a poiyrncric urethane resin binder and a 
surfaces of aircraft, for example, are exposed to seawa- 25 combination of thrce COrrosion-resistant pigments con- 
ter which require protection from corrosion. Specifi- sisti    essentia]lv of an a]ka)ine earth metal metaborate 

cally. aircraft e.g., Navy aircraft, are exposed to seawa- (BUTROL-22), zinc salts of benzoic acids, and alkaline 
ter spray in add.hon to vanous acid-forming gases such ^ mcla, and/or zjnc   h     hates such as ,         ,„ 
as sulfur dioxide  carbon dioxide, etc. Moreover, in zinc.barium phosphate, togcthcr with nonionic or ani- 
addition to aircraft, vanous machinery and equipment 30 J;,„.„.!.„ „„„.,„. -r-.A _: ...... ._J ™. : 1 .   .,....,. .       u      t    M c   1 onic dispersing agents, T1O2 pigments, and organic sol- m the industnal environments, where fossil fuels are r y " b 

used need protection against corrosion. It is important .   '     ,.    .    .. .         ,.   .   ....  .        . 
therefore that the coating be resistant to corrosion, Accordingly, it is an objec of this invention to pro- 
various chemicals, the weather and at the same time be ?de a, corrosion-res.stant coating which can be applied 
flexible and have good adhesion to the substrates.          35 dlr

t
ec!]y to a surfacc eg. metal, as a single coat. 

Presently, coating systems comprise one or more lMs an°!\er. objc?'of th,s Invent,on t0 Prov'de ." 
films, i.e., an undercoat, a sealant and a topcoat. Air- coatm8 wh,ch

L
ls ncx,ble- resistant to corrosion, chemi- 

craft, for example, traditionally have been coated with pa!s- and w«thcnng, and has good adhesion character- 
high performance two-component protective films con- »sties. .... 
sisting of an epoxy primer and a polyurethane topcoat. 40 II ,s stl» a further obJect of thls invention to provide 
The type of epoxy primers used on the aircraft are de- a coatin8 for use on mlIltary or c,v,llan a,rcrari of re" 
signed to adhere to the metal surface and help to im- duced thickness to lower the weight thereon while at 
prove the adhesion of the topcoat and together prevent the same tlrne providing the necessary corrosion resis- 
corrosion of the metal. However, these undercoats re- tance. 
quire a topcoat, since the undercoats lack flexibility 45 Tn^e and other objects of the invention are accom- 
especially at low temperatures (-60' F.) resulting in plished, in accordance with this invention, by providing 
extensive cracking particularly in highly flexed areas of a corrosion-resistant coating capable of being applied as 
the aircraft. Moreover, the undercoats usually lack a single coating with appropriate optical properties, 
weather resistance and generally cannot be formulated THE PREFERRED EMBODIMENTS 
in different colors required for aircraft.                         50 

In comparison, the polyurethane coatings of this in- This invention is directed to a corrosion-resistant 
vention, provides the necessary corrosion resistance, coating which functions as a primer and a topcoat, 
the required degree of flexibility, the desired optical More specifically, this invention relates to a corrosion- 
properties, and a resistance to weather and various resistant coating which comprises a major amount, e.g., 
chemicals. To obtain these characteristics, the multi- 55 25 to 55 parts by weight of a urethane resin, i.e., poly- 
film coatings used heretofore generally required a dry- urethane resin binder, and minor amounts of corrosion- 
film thickness ranging up to about 0.005 inches, e.g., up inhibiting pigments, i.e., alkaline earth metal com- 
to about 10 mils or more which added considerable pounds and/or zinc salts. The unique combination of 
weight to the aircraft. In addition, the multi coats are corrosion-inhibiting pigments consist essentially of from 
time consuming to apply particularly since there is a 60 about 1 to 30 parts and preferably 5 to 25 parts by 
drying time between each application. Further, the weight of an alkaline earth metal phosphate, e.g., zinc 
removal of a two-coat system can be difficult and time or zinc-barium phosphate, 0.1 to 5 parts and preferably 
consuming and generates high levels of volatile organic 0.5 to 3 parts by weight of a zinc salt of a benzoic acid 
(VOC) emissions during the operations. or substituted benzoic acid, and about 5.0 to 35 parts 

In accordance with this invention the corrosion- 65 and preferably 10 to 30 parts by weight of an alkaline 
resistant coating comprise a polyurethane binder de- earth metal metaborate. In addition to the above metal 
rived from the reaction of at least one polyol, e.g., poly- compounds, depending on the opacity, etc., required of 
ester polyol and an isocyanate, e.g., hexamethylene the coating, from 5.0 to 40 parts, and preferably from 10 
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to 35 parts by weight of titanium dioxide pigment, based 
on the total weight of the coating, is added as an addi- 
tional pigment. Up to about 100% of the total amount of 
Ti02may be in the form of vesiculated beads, e.g., from 
0 to 50% of the Ti02 in the coating are beads. Gener- 
ally, the coating is applied as a high solids organic solu- 
tion and therefore generally contains from 0 to 3.0 and 
preferably about 0.1 to 1.0 parts by weight of at least 
one oil soluble nonionic or anionic dispersing or wetting 
agent such as Anti-Terra-204 or BYK-320. Antt-Terra- 
204 is a carboxylic acid of polyamine-amides and BYK- 
320 is a polyether modified methylalkylpolysiloxane 
copolymers. Various other nonionic or anionic dispers- 
ing agents known as oil soluble dispersants or paint 
additives may be used in the coating. In addition, the 
coating contains from about 0 to 50 parts, e.g. as needed 
or from 15 to 35 parts by weight of the total coating of 
at least one organic solvent, e.g., Mil-T-81772 or vari- 
ous mixtures of paint solvents. 

The organic binder of the coating comprises a poly- 
urethane, and more particulary an aliphatic polyure- 
thane derived from the reaction of a polyol and a multi- 
functional aliphatic isocyanate. The polyol, e.g. polyes- 
ter polyol, is preferably used as a solution in an organic 
solvent such as toluene, xylcne, n-butyl acetate, propy- 
lenc glycol monomethyl ether acetate, methyl ethyl 
ketone, etc. The polyisocyanate can be used as a 100% 
solid, but can be diluted also with any of the above 
organic solvents. The hydroxyl number of the polyols, 
i.e., polyester polyols and the isocyanate (NCO) content 
or the equivalent weights of the polyisocyanate and 
polyol are determined in order to obtain the desired 
polyurethane. The preferred polyols and polyisocya- 
nates are reacted in approximately stoichiometric 
amounts so that the NCO to OH ratio ranges from about 
0.85 to 1.4 equivalent of the NCO to 1.0 equivalent of 
the OH, or at about a 1.0 to 1.0 ratio of the NCO to OH. 

The combination of metal salts and/or pigments is 
unique and consists essentially of specific amounts of an ^Q 
alkaline earth metal phosphate, e.g., zinc phosphate or 
zinc-barium phosphate etc., zinc salts of benzoic acid or 
a substituted benzoic acid and an alkaline earth metal 
metaborate. These three metal salts or pigments used 
alone and in combination with Ti02 provide outstand- 
ing corrosion protection and enables the coating to be 
used as a self-priming, high-gloss or low-gloss topcoat. 

The preferred zinc salt of a substituted benzoic acid is 
specifically characterized as having at least one hy- 
droxyl group and nitro (NO2) substituent and molecular 50 
weights of about 100-500, e.g. 300, density of about 2-3 
grams per mililiter and a specific surface area of 
16MVgram. The benzoic acid salts are commercial 
products obtained from BASF and identified as Sicorin- 
RZ. 55 

The preferred zinc phosphates, are complex alkaline- 
earth zinc phosphates, e.g., zinc-barium phosphate. This 
particular zinc phosphate is available a Phos-Plus 
(J0866) from Mineral Pigments Corporation. 

The alkaline metal metaborates, i.e., barium metabor- 60 
ate has the following physical data: 

4 
-continued 

Solubility: Less tiian 0.2% in water by weight 

FIRE AND EXPLOSION DATA 

Flash point: Not applicable. Flammable limits: N/A 
Extinguishing Media: Not applicable. 
Special Firefighting Procedures: None 

REACTIVITY DATA 

Stability: Stable Incompatibility: None 
Hazardous Decomposition Products: None 

In addition to utilizing the above combination of 
metal pigments in the required ratios, titanium dioxide is 
added to the coating to provide reinforcing strength 
and to add color, hiding and opacity to the coating. 
Other additives that maybe used include tinting or col- 
oring agents which may be added to the coating in small 
but effective amounts such as zinc oxide, antimony 
oxides, barium sulfate, calcium carbonate and one or 
more of the organic pigments such as the phthalocya- 
nine colors e.g. greens or blues, etc. 

Specifically, the corrosion resistant coatings of this 
invention can be prepared by milling the ingredients set 
forth in the following Examples. 

30 

35 

45 

EXAMPLE 1 EXAMPLE 2 

Ingredients 

Parts by 
Weight 

(Ranges) 

Parts by 
Weighl 

(Ranges) 

Polyurethane Resin 
derived from 

25-55 30-50 

polyester polyols 
and polyisocyanatcs 
Titanium dioxide 5-40 10-35 
Titanium dioxide 0-5.0 0-1.5 
(vesiculated beads) 
Alkaline earth 1-30 5-25 
metal phosphates and complexes 
such as zinc and/or barium 
phosphates 
Zinc salts of substituted 0.1-5 0.5-3 
benzoic acids 
Alkaline Earth 5-35 10-30 
Metal Metaborates 
Dispersing agents, 
e.g., Anti-Terra-204 

0-3 0.1-1.0 

(Oil Soluble Anionic or 
Nonionic dispersants) 
Organic solvents for coatings 0-50 15-35 

Ingredients Parts by Weight 

EXAMPLE 3 

PHYSICAL DATA 
(BUTROL-22) 

Appearance: 
Odor: 

Fusion temp.: 

White powder 
None 

1650-1920' F. 

Bulk density: 3.65-3.75 
pH (saturated solution): 
8.9-9.2 

65 

Polyurethane Resin derived from 38.7 
polyester polyol in organic solvents 
(i.e., propylene glycol monomethylether acetate, 
N-butyl acetate) and polyisocyanate 
Titanium Dioxide Pigment 10.1 
Titanium Dioxide Vesiculated Beads 0.6 
Zinc-Barium Phosphate 24.2 
Zinc Salt of a substituted Benzoic Acid 2.4 
(Sicorin RZ) 
Barium Metaborate 23.7 
(BUTROL-22) 
Dispcrsant (BYK-320) 0.3 
Polyether Modified Methylalkyl Polysiloxane 
Organic Solvents As Needed 

EXAMPLE 4 
Polyurethane Resin derived from 49.40 
79% solids solution polyester polyol in 
organic solvents (propylene glycol monomethyl 
ether acetate, n-butyl acetate) and 
100% solids of a polyisocyanate 
Titanium Dioxide Pigment 31.9 
Titanium Dioxide Vesiculated Beads 0.0 
Zinc-Barium Phosphate 6.2 
Zinc Salt of a substituted Benzoic Acid 0.6 
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(Sicorin RZ) 
Birium Metaborate 11.5 
Dispcrsant (Anti-Terra-204) 0.3 
Organic Solvents As Needed 

EXAMPLE 5 

Polyurethane Resin derived from 32.2 
79% solids solution of polyester polyol in 
organic solvents (propylene glycol monomethyl 
ether acetate, n-butyl aceute) and 
100% solids of a polyisocyanate 
Titanium Dioxide pigment M.5 
Titanium Dioxide Vesiculited Deads 0.5 
Zinc-Barium Phosphate 22.4 
Zinc Salt of a substituted Benioic Acid 2.2 
(Sicorin RZ) 
Barium Metaborate 28.0 
Dispersant 0.3 
Organic Solvents As Needed 

EXAMPLE 6 

Polyurethane Resin derived from 79% solids 
solution of 
polyester polyol in organic solvents (propylene 
glycol monomethyl ether acetate, n-butyl 
acetate) and 100% solids of a polyisocyanate 
Titanium Dioxide 
Titanium Dioxide Vesiculated Beads 
Zinc-Barium Phosphate 
Zinc Salt of a substituted Benzoic Acid 
(Sicorin RZ) 
Barium Metaborate 
Dispersants 
(BYK-320 and Anti Terra-204) 
Organic Solvents  

41.2 

14.0 
1.4 

23.3 
2.3 

17.6 
0.3 

As Needed 

10 

IS 

20 

25 

30 

35 

40 

In the examples, the polyester polyol blend was used 
as a solution, e.g., 79% solids in propylene glycol mono- 
methyl ether acetate and butyl acetate. The polyisocya- 
nate was 100% solids, e.g., substantially containing no 
solvents. 

Preferably, the coatings are prepared by mixing all of 
the ingredients, except the polyisocyanate and then 
milling the mixture to a fineness of about 5 for camou- 
flage and 7 for high gloss colors on the Hegman scale 
according to ASTM D1210. Subsequently, the polyiso- 
cyanate is added before the application of the coating to 
the substrate. The coating is applied on the substrate at 
thickness ranging from about 0.001 to 0.003 inches e.g. 
from 0.5 to about 10 mils and preferably 1 to 3 mils. The 
coating may be applied by various methods including 45 
spraying, rolling, or brushing onto the surface depend- 
ing on the viscosity. The viscosity of the coating for the 
particular application may be achieved by adjusting the 
content of the solvent within the ranges specified herein 
and by the selection of the particular reactants used to 50 
form the urethane resin. After the coating is applied to 
the surface, the solvent is evaporated at room or ele- 
vated temperatures and is allowed to cure to a film 
thickness having the desired properties. The pigments 
can be introduced into the coating by first forming a 55 
mill base with the polyester polyol. The mill base can be 
formed, for example, by conventional sand-grinding or 
ball-milling techniques, and then blended, by simple 
stirring or agitation with the other ingredients of the 
composition. 

The combination of the barium metaborate, the zinc 
salts of benzoic acid, e.g. zinc benzoate and an alkaline 
earth metal phosphate, e.g., zinc or zinc-barium phos- 
phates, improved the corrosion resistance while main- 
taining all the other desirable characteristics required of 65 
the coating. In other words, the specific combination of 
the barium inelaborate, the zinc salt of substituted ben- 
zoic acids and zinc or zinc-barium phosphates, in the 

60 

ratios stated, improved the corrosion inhibition substan- 
tially when compared to the use of either one of these 
metal salts alone in the same coating. 

More specifically, in preparing the urethane resins, 
the preferred polyester polyols of this invention have 
equivalent weights ranging from about 260 to 970 with 
hydroxyl numbers ranging from 40 to 252 and an acid 
number less than 10. The polyols includes a variety of 
polyester polyhydroxyl compounds known in the art 
including, for example, the condensation-reaction prod- 
ucts of pentaerythritol and/or glycols with monocar- 
boxylic acids or an aromatic or aliphatic dicarboxylic 
acid. Any branched-chain glycol maybe used in the 
formation of the polyester, although it is preferred that 
these glycols contain no more than 8 carbon atoms. A 
useful polyol is formed where the molar ratio of glycol 
to pentaerythritol is from 2:1 to about 6:1. The carbox- 
ylic acid component of the polyester polyol prevents 
the molecular weight build-up of the polyol. It has been 
found that any aromatic or aliphatic monocarboxylic 
acid or mixtures of these having 18 or less carbon atoms 
can be used. Normally, the acids are used in a molar 
ratio of acid to polyalcohol of about 1:1 to 2.5:1. 

Examples of aromatic monocarboxylic acids include 
benzoic acid, butylbenzoic acid, triethyl benzoic acid, 
toluic acid, phenylacetic acid, and the like. Examples of 
aliphatic acids are acetic acid, propionic acid, butyric 
acid, valeric acid, caproic acid, caprylic acid, pelar- 
gonic acid, capric acid, lauric acid, myristic acid, palmi- 
tic acid, stearic acid, etc. 

The dicarboxylic acids useful in the formation of the 
polyester polyols have the general formula: 

HOOC—R—COOH 

where R is aliphatic or aromatic group. Preferred are 
succinic acid, glutaric acid, adipic acid and pimelic acid. 
Useful acids are those in which R has 2 to 8 carbon 
atoms with the preferred being maleic acid and itaconic 
acid. The aromatic dibasic acids are phthalic, iso- 
phthalic, and terephthalic, although other aromatic 
dibasic acids can be used. 

It is known that the lower alkyl mono- or diesters of 
these acids and the anhydrides thereof can be used in 
place of the free acids. Other known polyester polyols 
can be obtained by the condensation reaction between a 
polybasic acid, such as adipic acid, phthalic anhydride, 
isophthalic acid, etc., and a diol or triol, such as ethyl- 
ene glycol, diethylene glycol, propylene glycol, tri- 
methylol propane, glycerine, etc. 

The hydroxyl numbers of the preferred polyester 
polyols should be at least 40 and preferably between 40 
and 252. The polyesters, containing hydroxyl groups, 
are combined with the polyisocyanate. This combina- 
tion can be carried out in several ways known to the art. 
For example, an organic solution of the polyester con- 
taining, if desired, a catalyst-promoting urethane forma- 
tion such as an organo-tin compound, is added to an 
chemical equivalent amount of the isocyanate. The 
combination is made at ambient temperature but the 
heat of reaction usually causes an increase in tempera- 
ture. The mixture is agitated preferably at room temper- 
ature until the urethane reaction is substantially com- 
pleted. The course of the reaction can be followed by 
noting the viscosity of the mixture. When the viscosity 
becomes substantially constant, it may be concluded 
that the reaction is substantially completed. The resul- 
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tant reaction product may contain insignificant amounts before applying the coating onto the surface. Separation 
of free isocyanate and/or hydroxyl groups. of the two reactants is usua ly necessary »nee the   pot 

Alternatively, the polyester solution can be reacted life" of some of the compositions is short. The poly.so- 
with a small excess, e.g. about 10% excess of the isocya- cyanate (NCO) reacts with the Mroxyl groups of the 
nate. After the urethane reaction is substantially com- 5  polyol at temperature as low as about 40  F. (4  U). 
pleted  the excess NCO groups can be reacted with Regardless of the method by which the coating compo- 
"chain-extending" substances, e.g. water, alcohols, etc. sition is prepared, the coating should contain 20 to W 
This procedure results in polymers of substantially parts by weight of the polyurethane resin and up to 
equivalent character but permits the reaction to pro- about 50 parts, e.g. 0-50 parts by weight of solvent. The 
ceed at a faster rate, due to the mass action of the excess 10 solvent of the composition can be a mixture of organic 
NCO groups. The term "small excess" is intended to be solvents wherein the constituents of the urethane react, 
included within the meaning of the term "stoichiomet- Instead of the two-component or "two-package" 
tic amounts". system, a "one package" coating can be used if the 

The polyisocyanates and particularly the aliphatic reactive groups of the polyisocyanate are blocked with 
polyisocyanates based on HD1 include various multi- 15 a blocking agent such a methylethyl ketoxime. This 
functional aliphatic polyisocyanates having an isocya- eliminates the need for keeping the polyol apart from 
nate content (NCO) ranging from about 10 to 30% by tj,e polyisocyanate until just before use. When the coat- 
weight with an equivalent weight (NCO) ranging up to ing wjth tne blocked polyisocyanate, is applied and 
about 300. Specific examples of the organic polyisocya- heated the blocking agent is released, permitting the 
nates used in this invention make up about 5 to 30% and 20 poiyisocyanate to react with the polyester polyol. 
preferably 5 to 20% by weight of the film-forming The blocking agents are used for purposes of masking 
blend. These compounds include aliphatic, cycloali- the free jsocyanate radical of the polyisocyanates. 
phatic, alkaryl, aralkyl, heterocyclic, and aryl di- or These agents include phenol, m-nitrophenol, p-chloro- 
triisocyanates. Specific compounds include, for exam- phenol, ethyl malonate, acetylacetone, ethyl acetoace- 
ple, polyisocyanates such as: 25 tatc_ cresol, methanol, ethanol, ethylene, chlorophy- 
diphenylmethane-4,4'-diisocyanate, drin> etc   Although the temperatures at which the 
diphenylene-4,4'-diisocyanate above-mentioned blocking agents are dissociated varies 
toluene-2,4-diisocyanatc, wiln the agents, it is generally accepted that heating is 
toluene-2,6-diisocyanate, required to deblock. 
3,3'-dimcthoxy-4.4'-diphenylene   dnsocyanate   metny- 30     The coating composition also can contain ultraviolet 

lene-bis-(4-cyclohexyl isocyanate) Ijght slabilizcrs, antioxidants, catalysts, wetting or dis- 
tetramcthylene diisocyanate, persing agents, e.g., Anti-Terra-204 (carboxylic acid 
hexamethylene diisocyanate, salts of p0]yamine-amides), flow modifiers e.g. BYK- 
decamethylene diisocyanate, 320 (polycthcr modified mcthylalkyl polysiloxane co- 
ethylene diisocyanate, 35 poiymers), adhesion promoters, etc. The ultraviolet 
ethylidene diisocyanate, ligh( stabilizer can be present in an amount of 1-10% by 
propylene-1,2-diisocyanate, weight, based on the weight of the urethane binder. The 
cyclohexylene-l,2-diisocyanate, antioxidants can be present also in amounts of 0.1-3% 
m-phenylene diisocyanate, „. bv weicht of the urethane binder. Ultraviolet light stabi- 
p-phenylene   diisocyanate,   1,5-naphthalene   dnsocya- 40 ^ b^^ benzophenones> triazoles, triazines, ben- 

nate, zoates, substituted benzenes, organophosphorous sul- 
3,3'-dimethyl-4,4'-biphenylene diisocyanate, ^^ ^ 
3,3'-dimethoxy-4-4'-biphenylene diisocyanate, ^ coat c osition of this invention may con- 
3,3'-diphenyl-4,4'-biphenylene diisocyanate, ^ ^^ Q 0{_20% by weight> based on the weight of 
4,4'-biphenylene diisocyanate, « fa . forming blend, of a curing catalyst. The 
3,3'-dichloro-4,4'-biphenylene diisocyanate, catalysts are usually organo metallics such as dibutyl tin 
furfurylidene diisocyanate, dilaurate and zinc octoate, dibutyl tin di-2-ethylhcxoate, 
bis-(2-isocyanatoethyl)fumarate, stannous octoate, stannous oleate, zinc naphthenate, 
1,3,5-benzene tnjsocyanate. vanadium acetyl acetonate, and zirconium acetyl ace- 
para, para', para -tnphenylmethane trusocyanate, 50 ^^ ^ ^^ ^ ^^ ^ ^.^ ^^ such 

3,3'-diisocyanatodipropyl ether, ^ for e        ]e> triethylene diamine, triethylamine, pyr- 

^Äex^^ 
bis-(4-cyclohexyl *^**»™°™* ^TcÄg composition of this invention can be 

N5^S^r^y^SMSSn5 appliedtoavfrietyoTsubstratesbyconventionalappH- 
r A   ri«   t,,h «« thf^trenath of film  flexibility, cation methods such a spraying, dipping, brushing, or 
i^^Z^^^:<^£ - How coating. Substrates^hat can.be coated wUh the 
trolled over a wide range. Compounds where the NCO composition are, for example, metal, wood, glass, or 

OH ratio ranges from 0.85 to 1.4 of NCO to 1.0 of plastics such as polypropy ene, po ystyrene, and the 
SH groups eg ^2:   are useful for the manufacture of like. The coating is particularly suited for appl.canon 
coatingTaccordance with this invention. over predated or unpnmed meUL The coaUng car, be 

If the coating is derived from a two-package system, 65 cured at ambient temperatures or heated at 40 -120 C. 
the polyisocyanate is in one package and a solution of for up to an hour or more. If the coating contams a 
the polyoS a separate packaged two reactants, blocked polyisocyanate. temperatures ranging up to 
one containing the pigments, are thoroughly mixed just about 160« C. may be necessary. 



5,290,840 
9 10 

The solvent may include a mixture of organic sol- benzoate, 5 to 35 parts by weight of an alkaline earth 
vents, e.g., benzene, toluene, xylenc, and naphtha. Ester metal metaborate, 5.0 to 40 parts by weight of titanium 
solvents include the acetates, e.g., ethyl acetate, butyl dioxide, 0 to 3.0 parts by weight of an oil soluble dis- 
acetate, hexyl acetate, amyl acetate, etc., propionates persing agent and 0 to 50 parts by weight of at least one 
such as ethyl propionate, butyl propionate, etc. Ketonc  5  organic solvent. 
solvents include acetone, methyl-ethyl ketone, methyl- 2. The coating of claim 1 wherein the polyurethane 
isopropyl ketone, methylisobutyl ketone, diethyl kc- ranges from about 30 to 50 parts by weight, titanium 
tone, cyclohexanone, etc. Glycol ester solvents include dioxide ranges from about 10 to 35 parts by weight, 
ethylene glycol, monoethyl-ether acetate, etc. alkaline earth metal phosphate ranges from about 5 to 

In testing the coatings prepared in accordance with 10 25 parts by weight, zinc benzoate ranges from about 0.5 
this invention, the corrosion protection for an aluminum to 3.0 parts by weight, alkaline earth metal metaborate 
substrate was found to be over 2000 hours in 5% salt ranges from about 10 to 30 parts by weight, the dispers- 
spray in accordance with ASTM Test Method B-117 ing agent ranges from 0.1 to 1.0 parts by weight and the 
and over 500 hours in SCVsalt spray in accordance solvent ranges from about 15 to 35 parts by weight, 
with ASTM Test Method G-85. The coating was found 15 3. The coating of claim 1 wherein up to about 1UU 
to have outstanding performance when exposed to ex- percent by weight or the total amount of titanium diox- 
treme heat conditions, high intensity of light and water, ide is in the form of vesiculated beads 
extreme cold conditions, hot lubricating oils and other 4. The coating of claim 2 wherein 0 to 50 percent by 
chemicals normally found in aircraft operations. By      weight of the total amount of titanium dioxide is in the 
utilizing the coating composition of this invention, a 20 form of vesiculated beads.    ,.,_.. 
corrosion resistant film can be obtained on various sub- 5. The coating of claim 4 wherein the zinc■ gate's 
«rates  The coating therefore has properties which      a salt of a substituted benzo.c acid having one hydroxyl 
function as a primer and more important as a single      substituent and one nitro substitucnt 
öpcoat which is highly adherent, flexible, chemical 6. The coating of cla.ml wherein the polyurethane is 

resistant and resistant to all weather conditions. The 25 derived from hexamethylene dusocyanate and an al>- 
coatings of this invention lower the risk of failure due to      phatic polyester polyol 
cracking especially at low temperatures and are easily 7. The coating of claim 6 wherein the polyurethane > 
touchedSupPsinceyonly one coating need be applied. derived from a pdyisocyanate and a polyester pc> yol 
Since the coating requires only one coat, it requires less wherein the NCO to OH group ratios range from 
time for application and removal and thereby saves on 30 0.85-1.4 to 1.0. .   ,.   Mrn,„nH 

manpower that would generally be needed in the prepa- 8. The coating of the claim 6 wherein the NCO to OH 
ration of a two coat system. Moreover, the present       ratio of the hexamethylene d"«>cy>>»» and the ali- 
coatinc provides protection at lower film thicknesses       phat.c polyester polyol is about 1.2 to 1.0. 
thereby Educing the weight of the coating compared to 9. The coating of claim 8 wherein the zinc: salt of the 
a two-coat painl system which is an important factor 35 benzoic aod has one hydroxyl and one n.tro (N02) 

^^Stlh^Svariationsandmodi. "TS coat ing of Cairn 9 wheremthe fester 
fications which can be made with respect to this inven- polyol and the poly.socyanate are reacted at a NCO to 
tion without departing from the spirit and scope of the OH ratio of about 1.2 to l.u. 
reiu 1„ a   pit cülily set forü. in the appendant „ 11. The coating of claim 2 whcre.r.the alkahne earth 
, .                 F metal phosphate is a zinc-banum phosphate. 
The'invention claimed: «■ The coating of claim 2 wherein the alkaline earth 
1. A corrosion-resistant self-priming coating compris- metal phosphate is zinc phosphate, 

ing from about 25 to 55 parts by weight of a polyure- 13. The coatmg of claim 1 wherein the alkaline earth 
thane resin binder, 1 to 30 parts by weight of an alkaline 45 metal metaborate is banum^metaborate. 
earth metal phosphate, 0.1 to 5 parts by weight of a zinc 
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