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NETHCD CFffPL NG COATI NG ON RECONSTI TUTED WOOD
: SUBSTRATE‘ el B This invention generally relates to a nethod [qPQS (')
pr oduci pg -j:-o'ted wood substrates and nore particularly to produci ng
_reconstityted wood subdtrates having a sealdf coating thereon.
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on The sur f ace of S p el pRH %ﬁ%?&%ﬁ%iéﬁ%é%ﬁrﬁg R

30 to 65 ﬁé‘tﬁm i a@&bﬁecqmy(@emqm, suchi agreementing paperi dverlaysior One of

Esggt PLObl agﬂ\fgé co h SudfPrdiggh € Sk%ﬁa&ggthi&%e%ﬁ%& Thie dfgfst t

i i u .

i nvent |gon T’V\?gg}’?sﬁfg B5\P§H OZAF EIW g’F HHHEP Y5T SRAtRES PR gerg\gq PR gne ﬁ%‘r grg‘et 0
RWS. presentrinvertion solves thesesprobleams byi priovidifig iasprdeess thias pmdﬁeases tend

to have dlgnﬁ@émnﬁafaeg; Mhabgapewey. which it is believed, vvrthout
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t he manuf deyer ef alaté\Eompositiot kasttien described by Goins in United States Patent No
3,607,341. Goins discloses a method for producing a soft, pliable crushed foam
backing on textile fabrics by foaming, applying, drying, crushing and curing a layer
of a latex composition consisting essentally of water, ethylenically unsaturated
monomers and a water soluble organic surfactant on the surface of a textile fabric to
produce a backing having a denstty of 30 to 65 pounds per cubic feet (0.48to 1.04
grams per milliliters). One of the problems associated with such a method is that
the resultant soft coating is unsuitable as a coating on the surface of a RWS. The
present invention solves this problem by producing smooth hard coating adhered
to RWS.

Another problem associated with RWS is that its surfaces tend to have
different degrees of absorbency, which it is believed, without reliance thereon, to
result from the variation in RWS density across the RWS surface. It is believed that
such a density variation results during the manufacture of RWS or is due to
variations typically present in the quality of wood chips, particles, flakes or fibers



varifati orfs typi caI |y present in the quality of wood chi ps, particles,
flakes or fibers -2- used
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of di sodi (per¢ént by weight of the emulsion solids;
applying a foamed layer of the foamed polymerized latex emulsion on the
surface of the mat;
drying the foamed layer into a hardened layer;
crushing the hardened layer; and
curing the crushed layer and the mat into the coated reconstituted wood
substrate. | _
The present invention is further directed to a polymerized latex emulsion
suitable for producing a smooth hard coating on the surface or edge of a
reconstituted wood substrate comprising from 10 percent to 60 percent by weight of
the emulsion solids of polymer particles of a polymer of an ethylenically
unsaturated monomer, the polymer having Tg in the range of 10°C to 100°C, a
foaming agent, and from 0 percent to 15 percent by weight of the emulsion solids of
a foam stabilizer selected from the group consisting of disodium N-
octadecylsulfosuccinate, tetrasodium N-(1,2-dicarboxyethyl)-N-
octadecylsulfosuccinate, calcium succinimate, diamyl ester of sodium sulfosuccinic
acid, dihexyl ester of sodium sulfosuccinic acid, dioctyl ester of sodium sulfosuccinic
acid, distearyl pyridinium chloride, N-coco-beta-aminopropionic acid and the '
sodium salts thereof.



oct adlecyl Sul fosucci nate, tetrasodium N-(1, 2-di car boxyet hyl ) - N-

oct adecyl sul fosucci nate, cal ci um succi ni mate, dianyl ester of sodium
sul fosucci nic acid, dihexyl ester of sodium sul fosuccinic acid, dioctyl
ester of sodium sul fosuccinic aci d, disteary8- pyridiniumchloride,

N- coco- bet a- ani nopFh@ipoesent imvenhtmmdist furtherdlineated to RWBesuzfrce coated in
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coated in accordapce wt resent invention.
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pressure bﬁ’%@ans of a well dispersed synthetic resin or a simlar binder.
Such a board is nePelyanetisadl ldtex 2naRsion’ e ih lAquebud c8foidal Yigersion of
"Oriented i sﬁﬁ Bg&{] (OSB) means a board manufactured from

| i gnocel I'uFosic s fype fl akes purposefully aligned in a direction that
makes the resul t anEngdsion solidsh greanssweighe rof the podymep panticles énl thiéimelryi onal

propertlessﬂaﬂethe direction of alignnent when conpared to a board having

randomflake orientatj.on. OSB [ aI SO knovvn as waf er board.
"Particle board" n@er‘ﬂé fAemsi gL maans o hearshmapufactaresk figam ded
under heat hgncbqﬂnimuﬁbetsybdmﬁdsumﬂeﬁhmHndj SRSl Seahk of | laOWéR%h esed

par i ol e boargeic st b diiitgh B Sésr%?‘”%@%*a"%a%sﬁﬁ% i, gl

- wood fl akegr%'ﬂo‘lf(ﬁ%@eq 8heat and pressure by neans of a well d| sper sed

synt hetic resin orQpieftddstrind ®oard (OSB)" means a board manufactured from
lignocellulosic strand-type flakes purposefully aligned in a direction that makes the
resultant board stronger, stiffer and having improved dimensional properties in the
direction of alignment when compared to a board having random flake orientation.
OSB is also known as wafer board. S

"Particle board" means a board manufactured from wood particles bonded
under heat and pressure by means of a well dispersed synthetic resin or similar
binder. Such a board includes conventional extruded and mat-formed particle
boards. : :

"Flake board" means a board manufactured from wood flakes bonded
under heat and pressure by means of a well dispersed synthetic resin or similar
binder.

"Plywood” means a glued wood panel made up of relatively thin layers of
veneer with the grain of adjacent layers at right angles or a panel made up of veneer
in combination with a core of lumber or of RWS. :

"Underlayment” means a smooth flat RWS used as a floor panel upon

. . »-which resilient floor covering may be glued.

"Add-on" means grams of the solid portion of a polymerized latex
emulsion (dry portion) coated over a meter square area of the surface of the
substrate.

"B" stage curing means partial curing of a polymerized latex emulsion.
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per cent t cpréferpblyceartied mutfatrabiny tenperaffreper cent to 50 percent and nost
i st b Sk P T M g
emul si on. epfdRclydes from 40 pepeeny tp£0; percents preferably ﬁ@m reentso 50
500 nanonqieetmt and most preferably from 35 percent to 45 percent of polymer parncles, all
percentages being in weight percentages based on the total weight of the emulsion.
The polymer particles have a particle size in the range of 50 to 500 nanometers,
preferably in the range of 70 to 250 nanometers.

The polymer particles are produced from latex polymers having a glass
transition temperature (Tg) in the range of 10°C to 100°C (as measured at mid-point
range using conventional-differential scanning calorimetry), preferably in the range
of 20°C to 60°C. Such polymers are preferably copolymers of at least one
ethylenically unsaturated monomer, such as, for example, acrylic ester monomers
including methyl acrylate, ethyl acrylate, butyl acrylate, 2-ethylhexyl acrylate, decyl
acrylate, methyl methacrylate, butyl methacrylate, lauryl (meth)acrylate, isobornyl
(meth)acrylate, isodecyl (meth)acrylate, oleyl (meth)acrylate, palmityl
(meth)acrylate, stearyl (meth)acrylate, hydroxymethyl (meth)acrylate, hydroxyethyl
(meth)acrylate, and hydroxypropyl (meth)acrylate; acrylamide or substituted
acrylamides; styrene or substituted styrenes; butadiene; vinyl acetate or other vinyl
esters; vinyl monomers, such as, for example, vinyl chloride, vinylidene chloride, -
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that the the filmformation is not materiall npai r ed. '
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t echni ques—use @&3 H&ch | at ex pol ymer particl es are well known in

the art. The pol ykherp drizagionsprocpsseisetypidajlypinitieted dybgonventional free
radical initiators, such as, for example, hydrogen peroxide; benzoyl peroxide, t-butyl
hydroperoxide, t-butyl peroctoate, ammonium and alkali-persulfates, typically at a

level of 0.05% to 3.0% by weight, based on the weight of total monomer, may be
used.

Chain transfer agents, such as, for example, mercaptans may be used in an
amount effective to provide a GPC weight average molecular weight of 10,000 to
1,000,000. "GPC weight average molecular weight" means the weight average
molecular weight determined by gel permeation chromatography (GPC) described
on page 4, Chapter I of The Characterization of Polymers published by Rohm and
Haas Company, Philadelphia, Pennsylvania in 1976, utilizing polymethyl
methacrylate as the standard. ‘

The size of the polymer particles is controlled by the amount of
conventional surfactants added during the polymerization process. It is known in
the art that by increasing the amount of surfactant added during polymerization,
the diameter of the polymer particles can be reduced and by reducing the amount of
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stages of the multi-stage polymer particles may contain the same monomers, chain

~ transfer agents, surfactants, as those disclosed earlier for the polymer particles. The
emulsion polymerization techniques used for preparing such multi-stage polymer
particles are well known in the art and are disclosed, for example, in the US Patents
No. 4,325,856, 4,654,397 and 4,814,373.

_ + The polymerized latex emulsion further contains from 1 to 15 percent,
preferably from 5 to 10 percent, by weight of the emulsion solids of a foaming agent.
Some of the suitable foaming agents include alkali metal, ammonium and amine
salts of fatty acids, such as, aliphatic or mixtures of aliphatic carboxylic acids, or the
mixtures thereof. Examples of preferred aliphatic carboxylic acids include stearic
acid, tallow fatty acids and oleic acid. Particularly prefefred are salts or soaps of
stearic acid or of partially or fully hydrogenated fatty acids of natural origin
containing stearic acid, such as, hydrogenated tallow acid, hydrogenated tall oil fatty
acids, hydrogenated soy bean oil fatty acids, and hydrogenated tung acids. More
preferred water-soluble salts or soaps of these acids are the alkali metal, usually
sodium or potassium salt, the ammonium salts and the amine salts, such as,
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. hexamethoxymethylmelamine, methylated polymeric melamine formaldehyde
resin, glycouril and dimethylol-dihydroxyl ethylene urea.
Hexamethoxymethylmelamine is preferred. The aminoplast resin is considered to
be fully alkylated, or substantially completely methylolated and subsequently
substantially fully etherified with alcohol, with the number of alkyloxymethyl
groups ranging from 2n-2 to 2n where n is the number of amino groups on the
triazine ring. The preferred degree of polymerization of this aminoplast is from 1 to
3. The amount of cross linking agent added to the polymerized latex emulsion
depends upon the degree of hardness and cross linking density desired in a
resultant coating. It has been discovered that the presence of the crosslinking agent
in the polymerized latex emulsion improves toughness of the resultant coating. |
However, adding in excess of 40 percent of the cross linking agent is not
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applying a layer of a desired thickness of the foamed latex emulsion on the surface
-or edge of a RWS by conventional means, such as, a curtain coater, spray nozzle,
roller coater, flow coater or by extrusion, which is particularly useful for coating
edges. The foamed layer may be leveled to a desired thickness by such conventional
means as a doctor blade to meet the desired requirements of the resultant coating,
such as a sealer coating. Foamed layer in the range of 0.8 mm to 10 mm, preferably
in the range of 2 to 5 mm is desirable. The present invention contemplates
applying the foamed layer on more than one side of the RWS, such as, front and
back or along the edges of a substantially planar RWS or on the surface of a
contoured RWS, such as, a molding or molded door panel. It is further
contemplated that the foamed layer is applied on a continuously moving RWS or
on a precut RWS as part of a batch operation.
The foamed latex layer is then dried into a hardened foamed layer by
reducing the moisture content of the foamed latex layer in the range of 0 to 20
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' crushing step may be conducted under freezing conditions, such as, for e;(ample, by
freezing the dry hardened foamed layer by exposing it to liquid carbon dioxide.

The crushed layer is then cured for an applicable cure time at an applicable
cure temperature suitable for the polymerized latex emulsion being used. The
applicable cure temperature and time are adjusted to prevent thermal
decomposition of the resultant coating or sticking of the coating to the press
platens. The applicable cure temperature typically varies from 24 °C to 287 °C,
preferably from 177 °C to 232 °C, and the applicable cure time varies from 120
minutes to 1 to 5 seconds, preferably from 30 minutes to 1 minute. The cure step is
conducted preferably simultaneously under an applicable cure pressure suitable for
the polymerized latex emulsion being used. The applicable cure pressure varies
from 0.1N/mm? to 3.5 N/mm?, preferably from 0.14 N/mm?2 to 2.0 N/mm?
Conventional hot pressing means, such as, a molding press having pneumatically
or hydraulically pressurized heated platens is suitable for a batch operation and
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preferred. 1f desthed {‘héteBersthP Faethed quﬁherﬁgcond embodiment of the present
invention includes dispensing the wood/binder mix on a conveying surface, such
as, a conveyer belt, to form a mat, which typically varies from 6.4 mms to 200 mms
in thickness. The wood/binder mix is entrained in air, such as an air blower,
transported and then dispersed on the conveying surface. The lignocellulosic
material in the wood/binder mix may be dispensed in a randomly distributed
fashion or it may be oriented to provide structural strength in a desired orientation.
A mat having oriented lignocellulosic material used in producing an oriented
strand board is preferred.

The polymerized latex emulsion of the present invention is then foamed
and applied on the mat surface, dried and hardened by the same steps as those
utilized in the method of the first embodiment.

The dried foamed layer of the polymerized latex emulsion is crushed at an
applicable mat crushing pressure suitable for the polymerized latex emulsion and
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-11- heat treating step is carried out at an applicable postcure temperature, postcure

pressure and postcure time suitable for the polymerized latex emulsion and the

underlying RWS being used. The applicable postcure temperature varies from 50°C

‘to 287°C, preferably from 177°C to 232°C, the applicable postcure pressure varies

from 0.1 to 3.5 N/mm?, preferably from 0.1 to 2.0 N/mm?, and the applicable

postcure time correspondingly varies from 120 minutes to a range varying from 1 to

5 seconds, preferably from 30 to 1.0 minutes.

If desired, the coating of the present invention may be applied over the

surfaces of RWS that have been coated with primer coats, such as those known in
the art.

The method of the present invention produces a RWS having a smooth
hard surface suitable as a durable sealer coating on the surfaces, including the edges,
of exterior sidings, interior panelings, interior and exterior door skins also known
as door facings, garage door-inserts, truss joists, furniture components and floor
underlayments. The coating is provided with a surface hardness in the range of 1 to
15 rocker number and a surface roughness in the range of 0.5 to 15 micrometers per



t he :'typeiof underlying mat surface. The applicable mat crushing pressure -
varies fromO.1 NNmierr] to 3.5 NNmjerr], preferably fromO0.14 N mjerr]
to 2.0 Nmierr]. The <crushing. step is pr_f;{erably undertaken by -
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t he met hodndghe Bxemples balow:nvention further provides for heat treating the
cured coating on the RWS to i friqutd WitePPEAREsBILiB) tdsbe CoOating. The heat

treating step is reied, out at an | i cabl ostcure rature,
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oot r ed. - CREEERAR coa Gl Jle cf 4 Shciale ot Bt uiinats is oxposed o, 205 ml

surfaces of distifled-eatersiereddosidecnbrads wingh(10:50ne0.02 catsinsidectiameter) veith a

known i n tcfigngibhr (ri d bar P& ﬁﬁg'ﬁﬁo&fo.ﬂ& PT. §Wbtt?1i SWEIY IrRLHRARSSs 2

RWS havi ng%%ngrm%(rﬁngﬂa?d %@%e 'Eii t abl e ag)ﬁ gtjr?b 2 seil er .coat ;ﬁgg?)sn

the surfadRANtRIned ahiad | Ydrodyres.g waterhead af 1ad £ 0.1l AYFingthe, testys

interior pnﬂodxt&tamdnrdil?aﬂ teskspecimbn 147 ems »a$4.2 @ads) me@glrederiageo dﬁﬁr

i nserts, | @l WL e Hgg ts. The .

coating i tsaftgf ?)1\1/‘41 %ggﬁmd{e 'ﬁe. a s%r ea%’%?%%(r%gﬁégses? ?ﬂﬁ%ée?.?é%g g’fr‘ %Xg%niS rocker

number andmpervipus the coriing easthe sperianem dess will be 3he amuBmtiafrwater absorhed
by the specimen. The water permeability results are expressed in grams of water per
645.16 square centimeters (100 square inches) absorbed by the test specimen during
the test period. Thus, a theoretical reading of 1528 indicates complete water
absorption and a reading of 0 indicates no water absorption by the test specimen
within the test period. ,

The 14.7 cms x 14.7 cms specimen coated with the smooth coating of the
present invention were equilibrated in a 50% relative humidity at 23.8°C
conditioning room for three days prior to the Cobb test and then weighed. Triplicate
measurements were made for each sample. The liquid water permeability for the
OSB test specimen with no coating, i.e., a bare surface, could not be measured

because the water within the test ring seeped out of the specimen within just a few
minutes. ' '




-12-" 25.4 nms, both neasured by the nethods described later. It is

contenpl ated that dependi ng upon the use desired, one skilled in the art
woul d vary the thickness of the coating by varying the thickness of the
foamed | ayer. For exanple, the coating of t-h& present invention nay be used
as a sealer coat to prevent wat er p@aadlmlm'fsﬂthe under | yi ng wood

substrate used in gt f?g I 204 ﬂﬁ@ﬁmfa'%cl!ﬂ% gﬁggohqgga wgsfas
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ASSOCI atlon 0 uI aang a go 4l‘}sstry %)M%&&?eéat&e@m gl(raér)?% rf:és: t he

quantity ofeagingel a¥¥br B’@a Ewee@@ﬁeigtp %r@eewéwaﬁitm@ﬁ%
by equi | i bpaicen@ges oB&e@&élé@bmm%um&bdlty and 23[err]C 1.1[err]Q, such

as an OSB board, in a specified t o] | east 24 hour s) under
standar di zed condltlons The coatgége"'{%f &?gdﬂf ai Pt est substrate is
exposed t-o 205 nm The Suréace|Handingss tast,swhichdmientsi A€M D2134-66rStandari0. 50

0.02 cns i gejeliSpst BYEARIerichh ISdciotF lofMRs grar(aate?m@ﬁﬁhﬁa@ h PegsylParla, 0. 5
kg). The water sto(ratgd I ngl de t eTipng iIs,

I ntained at .2 rr nd.it.
produces eszw QF SN SQRLINgS 1 PE&PPEa"eF#ﬁdE‘ sﬂlranﬁam 9k
t est specioseillativh 6f = recking devicerdecreuses weorghragidlyiom a softensiurfidecthanhen test
cout g oAk AL KR PR i SRR LR A N
speci men. SHRPLgg i} Ve G Gardner, CompanysIng. Panpane Beach, Floridavas usqs
per 645. 1&n&méehe Sﬁifaﬁ@h&f@e@i(lﬂe&ﬁdaéﬁsl SdediSon attéﬁrdwfhcbkﬂd\ﬁaﬂeﬁsﬁo left

P cates Sl tiEFE) e Idf Rand 1481 of AUSALIE R AR 3R i,
absor pt i orthen releasedandghe dotal munibéri of times tthe bupble indthe right handmd an tve

CE X 14 Y/ t ;
e on G SETE eIt et e et e

Ity at 23 err
~condi ti oni 56 %‘r WRPEeS arder pnderlying, siy. ?%t a:"ﬂg? Elésﬁhed
Tri pli cat esubstrate baea rockerrreumbeleof 50 andch hasdtidaed heving iconvehtigriat primer

per Teabt | o ben R 4 AR PSSR, g S i o BT
seeped outdesirablesfos the icaatings praduceddhy thef procassiof e present invention.
4. Surface Roughness Measurement
The surface roughness of the coating of the present invention was
measured by DEKTAK® 3030 profilometer, supplied by Sloan Technology
Corporation, Santa Barbara, California. DEKTAK® 3030 profilometer is a roughness
tester that measures ‘vertical features ranging in height from 131 microns to less
than 100 angstroms, on a wide variety of substrate surfaces. To measure the surface
- roughness, a diamond-tipped stylus of the profilometer is dragged for 25.4 mms
_across the test surface. Surface variations cause the stylus to move up or down.
Such vertical movements are averaged over the horizontal distance of 25.4 mms
and displayed in micrometers as a roughness number. Higher number represents
rougher surface. For example, conventional luaun plywdod has a roughness
number of 10.5 micrometers. Surface roughness of less than 15 micrometers is
desirable for the coatings produced by the process of the present invention.




3

-13-° 2. Adhesion Test The
coating adhesion test, also known as the Tape Adhesion test, was devel oped
by American Hardboard Association, Palatine, Illinois to determ ne the
strength of the adhesion of the coating to-i4e underlying surface of a test
substrate. A standardi zed pressure sesjﬂlahngasthesi on tape, which neets
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703 Sward Type HaTledsyertioRkds ﬂlu&tdailedl\in ﬂidAfoﬂOSnnqu;pmfédS by Paul N.
Gardner Conpany, Inc., Ponpano Beach &aq was used To measure the
surface hardness, _t{he rocker is ed o te and roIIed to | eft
until the bubble ilff%éhq equcewaﬁqa PlEmes 3 fwﬁsﬁs qlymer L wes BegP
device is frbmna nedreanerindseire lof 782 ighams lodcryllamam@aimstﬂfl ein the
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and a hardboard havi ng conventlonal prp @rogatl ng thereon has a rocker
nunber of 7. The rocker nunber sirab QF e coatings
broduced by t he pforioonst eRusfin Mes itRomse [ GpiiRing™ tial 8F obs'gat 8F

4. Surf aceldionizedogaterpsd @mtof the ammoriium salt bésvelfamdghness of the

coating of t ? amgo
profi l orretP dL 95&3&2@8&}@1@&%}]072% echnol og %er ora | Bgfr)%tgrene '
Callfornla{44 ﬁ‘FﬁK{ a-F‘Eﬁn%é S’éanﬂ%g er that

measur es \methyone thhe:aytlalreeand s of hfexobtfuﬁttiﬁnaliiﬂommennsmmattes kettiean
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for 25.4 miFogenodi this reaster, ddrgrams. o momwvaaalbqfsmdmgd the stylus

LO MOVE URyd} ?el&\%%?noﬁ?ﬁiheﬁ& tl'SQa a{fﬁé( %m%%néﬁﬁr PRUSHRY aAMEI.6 (gh8ms of

ori zontal stance I n_mcrongters gs a roughness

nunber . Imqmerspé%}eegq m 5S EranYS of water was added. The mononer
emulsion along with 1.7 grams of sodium carbonate dissolved in 10 grams of water
and 1.7 grams of ammonium persulfate dissolved in 10 grams of water were
gradually added to the reactor. Following the addition of the monomer emulsion
to the reactor, it was allowed to cool and a total of 0.024 grams of ferrous sulfate
heptahydrate dissolved in 1 gram of water, 7.5 grams of 70% active tert-
butylhydrogenperoxide dissolved in 30 grams of water, and 5.1 grams of sodium
sulfoxylateformaldehyde dissolved in 120 grams of water were added. The final
emulsion was neutralized with 17.6 gm of aqueous ammonia dissolved in 40 grams
of water. Following the neutralization, 10 grams of Kathon® LX biocide (1.4%
active) supplied by Rohm and Haas Company, Philadelphia, Pennsylvania was
added. The final reaction product had a solids content of 46%, a particle size of 100
nm, Tg of 30 °C and a pH of 7.5. .




r ougher surface. For exanpl e, conventi onal | uaun pl ywood has a roughness
nunber of 10.5 mcroneters. Surface roughness of less than 15 mcroneters
is desirable for the coatings produced by the process of the present

i nventi on. -15- -14-

5. Hiding Test The hi di ng t ePblyRessr es t he degree to which a
coating can hi de e_under rface | or 0.
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of water vRFedoxID anv’ﬁmeboﬁ%Zﬁsmea&f@eﬂwmedegmm BelAmMinGn of t he
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enul’'si on was neutralized with 17.6 gm of aqueous ammoni a di ssol ved in 40
grans of water. Follow ng the neutralization, 10 grans of Kathon[err] LX
bi ocide (1.4% active) supplied by Rohm and Haas Conpany, Phil adel phi a,
Pennsyl vani a was added. The final reaction-péoduct had a solids content of
46% a particle size of 100 nm Tg of BEgamplelC and a pH of 7.5.
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of the armhnelech withta doctenbladecity  thiglendssof Bihpimbie The foamédﬂdfsen;rwene tbtfen
hyl

met hyl at Eddﬂ r1’1<§w talcfg%gﬁ&&fw&‘? M&?éero U% %ﬁ? d@@ﬂ%mg

agent, wer at ex, pol yner

dei oni zed r Eh%a&la é’egaﬁylaan@@ ferp misyutes3ats 121 Enlhe ?ﬂﬂm‘?‘ékﬁrﬁ fvere
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centi poi s&y; Asth B8 ‘LFd L5t 78 othnud@ad pressure of 0.48 N/mm? in the press
heated to a temperature of 204°C. : '
The coatings made from the polymerized latex emulsions which included
Polymer 1, 2 or 3 were analyzed to determine their coating hardness and adhesion,
which are shown in Table I below:

. TableI

Polymerized emulsion = Coating Hardness* Adhesion
produced with: |
Polymer 1 47 0
Polymer 2 o 5.1 0
Polymer 3 - 4 0
*average of ten measurements =

' . Example 2

Oriented strand board test boards were provided with crushed and cured
coatings made in accordance with Example 1 using Polymer 3. The cured coatings
were then exposed to a postcure temperature of 177° C for a postcure time of 0, 3, 6,
and 10 minutes to determine the effect of increasing the postcure time on the

coating hardness, water permeability, surface roughness and tape adhesion of the
resultant coatings, which are shown below:



-16-" ) Exanpl e 1 Separate cl ear
pol yneri zed | atex formul ati ons were prepared by thoroughly bl endi ng 200
parts of either Polynmer 1, Polyner 2 or Polyner 3 (Polynmer 1 was further

m xed with 10 percent by weight of the netRkyf-ated pol yneric nel am ne

f ormal dehyde resin as a crosslinking ag'fﬁm)eu respectively w t h an aqueous

m xture of 5 parts of STANFAX[err]- 320 é-g%ist%}ga{)nhgfl ard Fts of

STANFAX- 318 cal ci um succi ni mate soap, dhesi ve &
Chenmical Co., Inc., Dalton, Georgia,; 03 part:ﬂ of BRI TOR[ err]10X405 octyl

phenoxy pol yet h@gyuﬁélp@p&lmsssuppl i ed by Union Carlgi de @(3 ghsar | eston, West
Virginia and lef)a lL‘er The resul ti n bl eBg vvas oagyg with strong
agitation in a B‘\? £¥] bl ender suppl B&d By-3ki e8fen Cor por at i on,
St. Joseph, M mﬂm rdQghgesams of the | atex of9ar mil1st i @40wa8.2boamed in the
bl ender at fast g? él ng for 5 to 10 m putes foI I awed By medi um speed
honogeni zi ng se-{~ m nutes to produce a foam havi ng a foam density
of 0.083 gns pé’avmgeloftenmastremntsayer of the resultl ng f oam was spread on

the surface of seyel e,%gﬁ hdrk Bt PP gt oriBBhal Bich iR ST 1 and
g ayer, on st oar eveled, wwth a

test boards OSBs t t S _wa
dgztorogl ade(to a f‘m‘c fls sesn that bygxden |P8§me%@%npﬁeﬂ%n ed

in a flow catingdidrddesnane otdten pexmeabilitieis iNgproya8 Hutuabgn Hedsumfaddotcpeghiness
Corp., Phij qﬂgegﬁg@ Pennsyl vania, for 5 mnutes at 121 C. The foaned

| ayers were crushed by using a conventional heat press supplied by Wabash
Conpany, Wabash, W sconsin and cured fByampke 3 nutes at a pressure of 0.48

N mmierr] in the prpigmémeﬂqﬂ'odﬁclﬁwhemepmdrbym 4irtddr]a@1tauon at ambiéhe

o105 sl e AR B e L
which are 5;5@&5 %@Jmn,erﬁ 3810387 % tap water, 38% of which was used to disperse the
Tabl e .| Pahigfinl Hﬁﬁ'ﬂ@@y bAH®2% mfaaq{dea%waf doResi. 7265%&%%%9&1&@3@@77%
\g' ah Pol yrgflow iron ogd%}.éﬁ%ﬁ% §a1c1um/ magnesmm silicate i iny the plateié( rEgrm 0
*aver age dfO':'tOé% hydsated redurgnum silicate; 2.6478% isopropyl alcohol; 1.9883% [pokygiefin2
Con vy ABEUAANBIEE L WL At B4 g U
coat i ngs Jete s o Srsﬁﬁﬁlghrl‘ée‘t’éﬁﬁéyra%%r% TAXE‘?[ LPR PERIE%
postcure toligontéridsodiun® saRrdlufon(28% efctive ifgiclienspabditablé ffesih Uhiroyal
by T oy L 4 BT
shown bel &,&699% red iron oxlde, 0.4996 carbon black; 0.4873% of milled
polyethylene/polyfluroethylene wax (distributed by Langer and Company,
Ritterhude-Ihipohl, Germany, as "LANCO WAX™"); 0.3996% :
octylphenoxypolyethoxyethanol; 0.3297% urethane polymer solution (35% active on
a solids basis, 65% water; available from Rohm and Haas Company, Philadelphia,
Pennsylvania, as "ACRYSOL® RM8"); 0.2796% tetramethyl- 5-decyn-4,7 '
diol/isopropanol solution (50% by weight solids, 50% by weight isopropyl alcohol,
available from Air Produéts and Chemicals, Inc., Allentown, Pennsylvania, as
"SURFYNOL® 104PA"); 0.2496% petroleum derivative defoamer (available from
Henkel Corporation, Coatings and Inks Division, Ambler, Pennsylvania, as
"FOAMASTER® VL); 0.2914% methanol; 0.1295% tetramethyl-5-decyn-4,7-diol;
0.1080 % sodium imidazol carboxylate; 0.0429% modified hydroxyethyl cellulose
(available from Aqualon Company, Wilmington, Delaware, as "NATROSOL®
PLUS"); 0.0099% N,N-dimethylethanolamine; and 0.0040% benzisothiazolinone
solution (available from ICI Americas Inc., Wilmington, Delaware8 as "PROXEL®
GXL").




-17- ) Table 11

Surface Heating in mnutes at 177 C

0 3 6 10 Coati ng hardness * 4 4 4.3
4.5 Water perneability -18- 93.4 55.3 38.8 27.3

Sur f ace r oughness*Hundred parts by wﬂgﬁﬂof thelfignterted podect was therablended aitlon

0
verti caI ng\Pé‘né%y wexgrl} cr omat er s ﬁ%{@g?ﬁ%@rﬂiﬂ%ﬁ gt ot 3}-%%318 S0aps
From Tabl eand dilutpd witl §3:5grams,0 eﬁ@%ﬁé?@émh‘é’aﬁfs@cﬂw uge pd ?R}f Bring a

coat 'h ng haggigssorBflt M@peﬂ@ﬁmmélgm Tite blepdonas fdamhediby ahe peocadiirace
roug ness 1.S

A pi gment eéefﬁrmsg\ﬁasmﬁ}ee]paf eamed lavers wers SRR e ?uorrf]acag% ?%é 69% test
t enper at ur boatds 4ral lemeledywitiya eldicemtbl4ge tac @ nirdfprm thicloness pf\3? M- flggg cent):

51. 7005% o, Boly ?ng[rg’part AHEY 204 BT in 2 8hPLcil sver@p12EEEoE S

di sperse the prg was used

titani um dimirites: Bheodr F}eé\/\lab'?@nw% then %E%%‘E‘a‘?‘g\l\arﬁ% Bg?ﬂﬁlﬁ'
silicate i qnHBehphLiRd %ﬁsﬁi‘éfht 20476%% DMEINY find) respentivety thmlgh th2. 6478%

i sopropyl coho

| B1ok by FETGAECS AT L elpfe 1ot HARHE togt R ioderd pORY fEC

Jersey O t yurfakes. JEhesenptedidest sgaxdsme;[eemep sgbjested to QI’SQQE%@¢I§MI c

sodi um sal bog@iud téipbradPesh 17wc'ﬂwa?ﬁaeﬁ6§cuﬁvan{eamavﬁrso Th& résuiBl are

Chem cal s VI SI.0 P Uni royal Inc., Naugatuck, Connecticut, as

" POLYWET[ ePRYWT- D&ows 990t red i ron oxi de; 0.4996 carbon bl ack: 0.4873% of

m || ed pol yet hyl ene/ pol yfl uroet hyl ene v@abléﬂllst ri buted by Langer and

Conpany, Ritterhude-Ihlpohl, Germany, asp g\?g ﬁ,]m,)wesp 3996%

octyl phenoxypol yet hoxyet hanol ; 0. 3297% uret ane r._sol | on (35%

active on a solids basis, 65% vvat er; avdllabl® fr ROH'IQH an Haas Conpany,

" Phi | adel phi a, P@BEﬁﬁ Vigdrdaessts " ACRYSOL[£5r] 538" )5.8 0. D 6%6&t r aret hyl -
5-decyn-4,7 dio olution ( by | g3t sqhi ds,g550% by wei ght

| sopropyl al coh tgﬁ%&?&%ﬁﬁg romAir E‘H)éuct s\ﬁgn Che%zcal s, Inc.,

Al | ent own, PennSytfageirgughoessStRFYNOL[ erd21 10465 )4.81. B&50665% r ol eum

derivative def OHBE adhésionabl e from Henkg Cog poragion,2 Coatg ngs and | nks

Di vi sion, Anmbler,” Pennsyl vania, as "FOAMASTER[ err] VL); 0.2914% et hanol ;

0.1295% t et rarrefmagsgﬁé'é?‘ﬁa%’e?‘%ﬁ ol ; 0.1080 % sodi um i m dazol carboxyl at e;

0. 0429% nodi fi edahefdgec»émhmdveﬁahluuhme@w 261 irénsfof berizéspalahavem@utrpany,
W NTSLEn, ) oLt S P Ghepil oy el 0 B pesing e

N, N- di et hyI et hanol'am ne; zol i none zé) E‘h@ :
(avai | abl ecoating hardness, water pesmeability anda 1%}%%?’@8’39 DEFface |
GXL") . roughness is also increased.

Example 4

The solids content in the emulsion of Example 2 was adjusted to 50, 40, 30,
and 20 percent by weight of the emulsion. Foamed layers were prepared in
accordance with the method described in Examples 1 and 3. The effect of varying
the solids content on the quality of the foamed layer (dried in a convection oven for
5 minutes at 121°C) is shown below: :
Table IV

Solids Content of the Emulsion
20% 30% 40% 50%
Foam Density* 0.070 0.085 0.092 0.104
Foam Quality”™  cracks cracks no cracks  no cracks
(fail) (fail) (pass) (pass)

* Foam density in g/ml was determined by measuring the weight of foam divided by the weight of the
water at the same volume.

™ Measured after oven drying step



-18- ’ Hundred parts by wei ght of the pignmented product was then

bl ended with 5 parts by weight of STANFAX[err] 320 and 5 parts by wei ght of

STANFAX[ err] 318 soaps and diluted with 53._§_grams of deionized (D) water

to produce a blen Vi l. C t. I CER [ ghta o The

bl end was foaned_(l?;ggﬁhgg%reg(‘:’zl ﬁgr gée eési‘rcl&i eu'gl |eﬁé%§2&n‘§ls§rﬁ?§%g\g%ghl t};1‘§3ers

wer e spr eapokymenizedslatexewuilsion and fosm densityp seacksfres fpam Jayerg capbg a

doct or bl aggtaisedd uni formthickness of 3.2 nm The foaned |ayers were dried

and hardened in a convection oven at 1£Fe‘ri Cfor 5 mnutes. The dried

foaned | ayers were then crushed and cu | t aneousl y under heat and

pressure at 204100 giathsofl tte pigninred enmdsipactfi Exanypletd wagfoamedmnat apphied

descri bed | ol t 41 e
g OB Bpats i PULIARE SRBiSOE, BREmBIE! TnpTbadt@ gt

surf aces, . S Were then su ea}taq)tre nent at
a post cur eweehpertered avish adortoring knife do apbidkaeseof 3 demhi e Beards with the
resul ts ar@aptedMayepd Wre oven-dried at various drying temperatures at varieds &r)hhg

sOSt curlg Fﬁ%ie's 9 r mog‘x%;s?qﬂ?&wgn@g gi the moisture. The f%_.r%ed lyegs w%eéheg_ 4
6.8 wtashed e the hiok [piress at 204°C plated @émpetaiare 88 5 ngnutesdsy the process
Surface rogghpesd'ih Example 1, T batifgdn bBaR® specimen] W
adhesi on . n Bxample 10¥le21{h§d14es§3‘rbf te 3,32 gsz % PS average of ten
measur emen@easured.  gyerage vertical movement in micrometers per 25A ms
of horizontal novenent From TabrableM it is seen that by extending
the postcure heating time the coat ilng h:irdnegs, wgt er ger megbi | by and
adhesion is inproved but the surface roughneSs is also i ncreased.
Exanpl e 4 Conditions: The solids content in the emul sion of Exanple 2 was
adj ust ed tPryidg Pémpfatup ('O per gent hyjwveight 9f1t heqemuligy onizg-oaned
| ayers vverlssﬁ%le red(ln ccprdance vmthsthe tho% descfrlbe I n anples 1
and 3.-The 59 14 W‘§ eﬁg the sdlids3contant of the qgual F'ty of the
f oamed | ayRnopetti¢scof the BessdtandcIaatimgsven for 5 minutes at- 121[err]C) is
shown bel QWpating Hardness _ 3 3 35 4lablgglVs 5
Sol i ds Content "of _t he _ggl:l %l_on ) .20% ) 30%
40% 50% Efih 3hie V; if can begegn ghat by inggeasing drying timey g 0.104
Foam Qual itegriperature @okting hardn¢ssadan be incréwgeds acks  no cracks
: Example 6 '
~ The foamed layers on the OSB test boards prepared in accordance with
Example 3 were dried at 121° C for 5 minutes and then crushed at 0.69 N/mm?2 and
232°C at various crushing times. The coating hardness and adhesion of the.

resultant coatings are shown below:

Table VI
Conditions: _ 1 2 3
Crushing Time (minutes) 05 2 5
Properties of the Resultant Coatings:
Coating Hardness . 33 34 37
Tape Adhesion 0 0 0

From Table VI it is seen that by extending the crushing time, the coating
hardness of the resultant coating is improved without adversely affecting the
adhesion of the coating to the underlying substrate.

' Example 7

Hundred parts by weight of the pigmented product of Example 3 was
‘blended with 1.65 percent by weight of the emulsion solids of STANFAX® 320 soap,
5.7 percent by weight of the emulsion solids of STANFAX® 318 soap, 0.5 percent by
weight of the emulsion solids of TRITON® X-165 foam homogenizer and 53.5



(fail) °* (fail) (pass) (pass) Foamdensity in g/m was
determ ned by neasuring the weight of foam divided by the weight of the
wat er at the sane volune. Measured after oven drying step

-19- From Table IV it is seen thal0by increasing the solids

font ent i rgr%ﬂi\e of Dlywarer 26 prodiiexa blewdsha/ing adsolida workens iof w0 percayk tyr ee f oam
ayers can e | . e : .

100 grans \ﬁxg{\ﬁ? %‘F 8%&‘& was g?’?ﬁ?%q BX acﬁmﬁi%unﬁ %esgr 13/3% “r‘,gé‘ﬁ%ﬁiqgm ?%ﬁ\eec(lj on
the OSB bdayetsvas/spread prothesurtace of awesddry ﬂbgmﬁnsee@mwmg%’g‘?v TSIRRIe
wer e doct @£ dpyidil) TRxAPHHA & AdctoR bl @ corithblakeahfckabsslofthenfoariied lagersds

with the fgamed | ayers were qven-drj ed various,drving. t r '
var i ous. driferigameRciaYss Werk fieroiheied it 3 gocior idd e AR itlestes¥r
foamed | apetwearel 6 mireand Gusimal résultihg ihthe pddsm of 3 207 [dsyrgramsl pareh0929

t enper at ur, ﬁu%ﬂer matdf, MY BL@B %QQS%eQEﬁggfst\ﬁgre' driéc AR Parlenddén the
har dness § e coatings on darg specl men, was  measured, .
Table V convection oven at 121°C for 5 minutes, The dried hardened foamed layers were

%)gdi[-; i PnihgrrP@ﬁs'hﬁde&f&)@ﬁﬁH%ethé[llﬁftrﬂrgés for55lﬁﬁm;ﬂe3 e 2021C aﬁansamnﬂ#t&_o
n m s . . 30
of the ReBuPFR U 85 Beving. the cRatss dhewdn. THe hidihgs values obtaiietbf || °°,

3.5 5 valious add-ons &redlistddfelow i t can be seen that by increasing drying
time or drying tenperature coating hargfjgergan be increased. '
Exanpl e 6 The foayed |ayers on the OSB test boards prepared in
accordance wi t FAmRIRDI e é‘iEPE dried at rr]C for 5 minutes and then
crushed at 0.69 I\l/r’r'(dzqrf]ansvlsquMZQM)] QLavals@) i ous crushing tines. The

coati ng hardne sion of the. r tant coatings are shown bel ow
Tabl e VI Condi ﬁa‘éﬁg&ﬁd 0 54?[23 2 3 Crushing Tinme (mnutes)

0.5 2 5 Ploperties 3 the Resultarf®3¥batings: Coating Hardness
3.3 3.4 3.7 3ape Adhesi@n 6556 O 0 0 From
Table VI it issseen t hat 5't}y ext endi ng tgflé:r ushing tinme, the coating
4 6.4 67.16
From Table VII it is seen that by increasing the add-ons, better hidings

values can be obtained.



har dness of the resul tant coati ng i s inproved wthout adversely affecting

t he adhesion of the coating to the underlying substrat ll I
Exanple 7 Hundred parts by wei ght of the pi gnﬁ“l“““ l‘“““lmlu*"
Exanmpl e 3 was bl ended with 1.65 percent by-2kei ght of the& ehul'si dn §ol i ds of
STANFAX[ erwhaBgOclaiiapd ist. 7 percent by wei ght of the enul si-on solids of

STANFAX 318 soap, 4 0.0 npe(ﬁ;\]%& @g pgé(dd@ﬁg BteoRfing th GEETERR oTQ tedbnstituldd Wddd

X-165 foam honogeni zer &
-20- gr amsubstrate e@MpPrising:pr oduce a bl end having a solids content of 40

;1)er Zept’ bydwlei ght foabhitighd 8 zé;]djﬁm@d]?buuﬁonrcmepﬁﬁing@a}?ymﬂebmrﬁdemé!apI e
: oamed | ayer was spread .on the surface @ . men
suppl i ed HBPLEEHOE a&gﬁ&};xﬁsql& u*@%&gﬂﬁitrﬁogog\g& %l)xr%tﬁ% ee%- ?Fa 5:’(1)% ?'éﬁﬁftﬁg

t hi ckness rafigé b 100@ e d 00, amsl a Tdamingsagemti ayers were then leveled with a

doctor bl ade to u%bﬁlgﬁrgé é%ﬂ@&%ﬁﬁ fﬁ%élgg:‘zﬁgﬁgeﬁzgd HreReehudsidnBh HesSstlifaded

in the add-on of ry’ grans per quare neter. The mats having
t he foamedflsaidesubsikates dri ed and hardened in the convection oven at 121 C

| the hot press Top B m e S G 1 53 N2 1o produce the
RWE havi ng ltohe coﬁrt“lshb%g H r%ﬁgﬁefﬁgayk?’aél’rlﬁgs val ués obt ai_ned !to valrJi ous
add-ons are |istecutingsaid crushed layer to form said coating on said wood gubgtzatey |
Sanpl es  Add-on 5 The methdd 8f Bdim 1 wherein said Po¥yréieriped $areR eadAdiod (L
Ralu®) furines Compn il ilighig &d layer ofsaid foamed _3: 7

64 31 ther comprises afoam stabilizer for stabiliging gaid layer of 5 7
67.16 - polymerized latex 6mdusion. 67.16 From Table VIl it
| 5 Seen ! hat” by i §Crgasiithdd 6 adfn AWhebbiht fiid Poljmenzediiates cadilsion
obtalned. further comprises a crosslinking agent for improving toughness of 2s%i'd coating.

4. The method of claim 1 further comprising heat treating said coating at
an applicable postcure temperature and duration suitable for said latex polymer
emulsion.

5. The method of claim 1 wherein said polymerized latex emulsion
further comprises a wetting agent to assist wetting the surface of said substrate to
uniformly contact said layer to the surface of said wood substrate.

- 6. The method of claim 1 wherein said polymerized latex emulsion
further comprises a homogenizer for homogenizing said foam of said polymerized
latex emulsion. _ ' _

7. The method of claim 1 wherein said crushing step comprises
employing an applicable crushing pressure suitable for said polymerized latex
emulsion in gradually increasing or in discreetly increasing steps.

8. The method of claim 1 wherein said curing step comprises gradually or
discreetly increasing the temiperature of said layer until an applicable cure
temperature suitable for said polymerized latex emulsion is reached.

9. The method of claim 7 or 8 wherein said crushing and curing steps are
conducted simultaneously.. '

10. A method of producing a coating on the surface of a reconstituted
wood substrate comprising:

foaming a polymerized latex emulsion comprising polymer particles of a
polymer of an ethylenically unsaturated monomer, said polymer having Tg in the
range of 10°C to 100°C, a foaming agent, and a foam stabilizer in the range of 0.1 to
15 percent by weight of said emulsion solids;



What* is ¢laimed is: 1. A nethod of producin n the
surface of a reconstituted wood substrate conpri si ng: mm ﬂulm E’ "E a
pol ymeri zed | atex emul sion conprising polyner particles o Wof

et hyl eni cal | y unsat ur at ed mononer, said poliygrer having Tg in the range of

10[err] C to 100[ ery ’;er ef‘ BPEBLHQOQH{%@ olymerized laBRREnuBbrachakesubface
sai d foaned poly x enul si on on‘? gmurface of said substrate;
dryi ng sai fof%‘éﬁﬁhsqr&‘)?er | nt o a hardened | ayer; crushing said

hardened | ayer; arftying said foamuﬂlliggeriﬁtdiatk'nraudhmdl lagger to formsaid coating
on said wood subst r“{h i ?d hod of claim1l wherein said

pol ymeri zed | at ex RS %Sgﬁﬂ}?ﬂ?g é r| ses a foamstabilizer for
stabilizing said lcayiag said seushed dayasdoforpraaid geafing, oB saishogdsinbstrate.

3. The method of ghaiAMcdaf Bﬁ'tHe S@ifdcPo} X Fedrattuted o Bubstt4te prodiubed in

conprises a cr ssllnk ng a rOV|ng t oughness of said coating.

4. The net mr&n@ ‘éﬁ“:]i\ %effﬁﬁawér C‘gﬁﬁl sing heat treating said coating at
an appl i cabl e postleurkhe maprstitutedewand stibbserateocoased wath thef crating of ¢laime 1.
pol ymer enul sion. 14 metho? }Jgsd&'ah A fltef FélomsdattbE WiddY Sibstrate

pol ynmerized | at ex "enul sion er conprises a wetting agent to assi st
wetting t heomprisig of said substrate to unifornly contact said |ayer to
the surface of sainixivpd vindatwith@wood particles, @hips) ibers droflakds tol form d
wherein said BZ%{E“ zed latex emul sion further conprises a honogeni zer for
homogeni zi H§° B8t said pol ynerized | atex enul sion. 7. The
net hod of cl ai m 1 dispensing @addv@démdg Bd% Onconveying giRbacsy orproshuce a
appl i cabl e?ﬁrtushl ng pressure suitable for said polymerized |atex emJI Si on
i n gradual I ncreasinn Ln di,sc ly i reaS|n
met hod of cI aim1 9\?‘@%’% PQAY’H Eﬁ?‘ii ﬁ?f%tegb ’(ﬂ?p?‘?r&ggsﬁﬁggﬂﬂm%f Qﬁrncles of 1"
di screet| ypml:ymerasﬁ amy etlipdenieaiby nasaterated maindniery saidupeliymexrhayipgi Tpin the
cure te t [ gZed | atex emulsion is reached.
ot R or m.*?f%? pdp Rty gg%f‘ :

9. The ne | ai ereln rushi ng -and Cti“ ng steps are
conduct ed si rrul t aABBUENg 2 foamed layer gfsaid Q;Vn}ﬁ% ARF eamggsgqqt R% on
the surf actheGfurfaceefaaii dagt ed wood subst rate conpri sing: f oam ng

: oL Yrer! 2o o gt GLIA ST 08, PRk ol o0 O 2 POl of
of 10[err]C to 109{mgsmaiha;dﬁne@1mmn and a foam stabilizer in the
range of 0.1 to leuffgGaid cRKhEEIHAr Hid $AH LS sad éiﬁtédjﬁeconsntuted wood
| substrate.
14. The method of claim 13 wherein said polymerized latex emulsion
further comprises a foam stabilizer for stabilizing said layer of said foamed
polymerized latex emulsion. |
15. A method of producing a coated reconstituted wood substrate
comprising:
mixing a binder w1th wood particles, chips, fibers or flakes to form a
wood/binder mix; _
dispensing said ‘'wood/binder mix on a conveying surface to produce a
mat; ' ' _
foaming a polymerized latex emulsion comprising polymer particles of a
polymer of an ethylenically unsaturated monomer, said polymer having Tg in the
range of 10°C to 100°C, a foaming agent, and a foam stabilizer in the range of 0.1 to -
15 percent by weight of said emulsion solids;
applying a foamed layer of said foamed polymerized latex emulsion on
the surface of said mat; _ '
drying said foamed layer into a hardened layer;
crushing said hardened layer; and
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-22-° ‘ appl ying a layer of said foaned pol y | sion
on the surface of said substrate; dryi ng JE“n i mlzujmj into a
hardened | ayer ; crushing sai d hardened | ay

curing said crushed Iayer to formsaid coa{jqlg on sai d wood substrate

L1 A coatirng onchhfeSid 8iRngh 1 1@4:%%&;&%%&@% GBS FRbASRAAESAsHd N

accordance with the The reconstituted wood
substrat e $4hstEake-w t h the coat i ng of claim 11. 13. A nethod of

producing a coat edsr & anegthbd Wf g gSaU&tﬁH g én eenpurifadenaf: a reconstitutedi xi ng
a bi nder wrth r chrps I bers or flakes to forma wood/ bi nder.
m X; dcﬁ“&ﬁgﬁ% %%“C‘Eﬁ?ﬁ‘%od/br nder mx on a conveyl syrfac to

pr oduce a mat ; air whippingrd polymerizediiatex emulsion,inkma|f §i’ %‘Gﬁﬁﬁ

pol ymer paat &i‘er%n @'oY 04 tef0. ﬁ‘gﬁiﬂiy P gl eérs) Bsidt pos mednemr

said poly VI n :]rél %r 10 er%e]CC to 100 err Qﬂ'%@ foam ng
agent ; mulsion, ¢ F&Hgﬁb“% P B D% RIS P Tk ?l 1% ex
emul si on osblidseofspmliym pertiskel of raapolymer of an ethyjénigallynudsdtusated mapemernt o
a har denedﬁll‘&t gghn‘ngg in the raﬁ{ Sop gﬁc%'ﬁob@r%ﬂ?é’ ?éé?tt to 40 Percent by weight

curing said cru ay sai into sald ¢coated recdnstituted wood
substr at e. of said emulszsm sorrﬂ:s eﬁearhamepleﬁlarmsr % o3y to

latex enmul 13 ?ércieﬁf b %ﬂ?ﬂm $#i@ entulbionnsotidslufld foamihgragenslifidml percent o 10

| f d f f
br duct ng Bercant R weills e BB 6t A YIS desnyand from bperferBNEE, OF
a b| nder "vpertenbbyl vmght ef said epnilsion soligsrof apfoam s ﬂlzteé Sg’GF?‘FpafrﬁBbmebl nder

r oduce . ou écﬁ:&?sﬂ:ﬁ‘l 8f 8modiAad.dutauisy 4o Ildzﬂlfbslﬁg?gife‘e) ?L’cﬁﬁoﬂﬁlmmf-(a@ to
e & bbb e bt Vb
sai d pol ynmdltmvstdgpsﬁcemc} adid, dﬁ'fexyheger of sd@iﬂm si:lﬁasm:cmﬁo reid; dipctyl estamnhg
agent, andg fﬁl?és’t‘f&&rﬁ@ g&d) { ?89&@0 c{rﬂiéNQSE&-%@Ea-by wei ght of

said emul sr on SO ayer of said foanmed
pol yner | ZWQP%F§P&13% tt\ﬁéoemmaﬁeﬁtsah ereefid mat ; drying said
foanmed |ayer intoapplyingariager of/said foamed polyn'femabdrigtexéamiullsmrdmelﬂe sarface

and of said substrate to a thickness in the range of 0.8 to 10 mms;

drying said foamed layer at an applicable drying temperature in the range
of 40°C to 180° C for a drying time in the range of 6 hours to 30 seconds,
respectively, into a hardened layer;

crushing said hardened layer at an applicable crush,mg pressure in. l:he
range of 0.1 to 3.5 N/mm?; and

curing said crushed layer at an applicable cure temperature in the range of
24°C to 287° C to form said coating on said wood substrate.

17. The method of claim 16 further comprising heat treating said eoating '
at a post cure temperature in the range of 177°C to 232° C and a postcure pressure of
0.1 to 3.5 N/mm?. .

18. An RWS coatéd with a coating made in accordance with the method -
of claim 1, 10, 13, 15 or 16.

19. A polymerized latex emulsion suitable for producing a smooth hard
coating on the surface or edge of a reconstituted wood substrate comprising from 10
percent to 60 percent by weight of said emulsion solids of polymer particles of a
polymer of an ethylenically unsaturated monomer, said polymer having Tg in the

range of 10°C to 100°C, a foaming agent, and from 0 percent to 15 percent by weight
of said emulsion solids of a foam stabilizer selected from the group consisting of
disodium N-octadecylsulfosuccinate, tetrasodium N-(1,2-dicarboxyethyl)-N-
octadecylsulfosuccinate, calcium succinimate, diamyl ester of sodium sulfosuccinic
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2237 ¢ curing said crushed |ayer and said mat into said coated

reconstituted wood substrate. 16. A et h 1
coating on the surface of a reconstituted wood subgmum“mmmﬁmlmmf
air whipping a polynerized |atex enulsion |nto a foani hdvig 4 fdan?
density in the range of 0.04 to O. 25 gﬁans mlliliters, said

| f .
hei gt of - Scifceliew CRlR® of Spdiet ol wé? 0 BShs Rl & g&qlas{ Sflbs Rinic
et hyl eni caadigl, distearyl pyedlmnnodwhondantﬂ- -hgtaTa;merptrhplqm'hgéldo#n(i@{\%r rjc

to 100[err;da“$dggkpﬂﬂﬁ@5pnt to 40 percent by melght of said enulsion
solids of an anln%§ in crosslinkin
f

ercent to S
percent by wei ght rizednlaley ¢ ?%? e?f g]f‘&ﬁtgﬁf COMPIHIBE Hom
percent t 00.5@erpataort0 ;hatcmtl thtveight odisdidcemjuision SOfldSi ofvatcrosstinkiregnagererfor
fromO perge ﬂt vﬁ{? (Jsg RELS ed}tsapa/ t of said emulsion solids of a foam
stabilizer s &4 reom he group Cofisi sting of di'sodi um
N—octadecylsulfosu00|nate tetrasodi um N- (1, 2-

di car boxyet hyl ) - N-oct adecyl sul f osucci nate, cal ci um succi ni mate, dianyl
ester of sodium sul fosuccinic acid, dihexyl ester of sodium sul fosuccinic
acid, dioctyl ester of sodlun1squOSUCC|n|c acid, distearyl pyridinium
chloride, N- coco-bet a- am nopropionic acid and the sodium salts t her eof ;
applying a layer of said foanmed pol ynerized | atex emul sion on the surface
of said substrate to a thickness in the range of 0.8 to 10 ms;

drying said foamed layer at an applicable drying tenperature in the range
of 40 Cto 180 C for a drying time in the range of 6 hours to 30 seconds,
respectively, into a hardened | ayer; ' crushi ng sai d hardened

| ayer at an applicable crushing pressure in the range of 0.1 to 3.5
Nmierr]; and curing said crushed | ayer at an applicable cure
tenperature in the range of 24[err]Cto 287[err]Cto formsaid coating on
sai d wood substrate. 17. The met hod of claim 16 further
conprising heat treating said coating at a post cure tenperature in the
range of 177[err]C to 232[err]C and a postcure pressure of 0.1 to 3.5

N m?. 18. An RWS coated with a coating nade in accordance with
the method of claim1, 10, 13,15 or 16. 19. A polynerized | atex
enul sion suitable for producing a snmooth hard coating on the surface or
edge of a reconstituted wood substrate conprising from 10 percent to 60
percent by wei ght of said enul sion solids of polyner particles of a

pol ymer of an ethylenically unsaturated nonomer, said polyner having T[err]
in the range of 10[err]C to 100[err]C, a foanlng agent, and from O .percent
to 15 percent by wei ght




of said enulsion solids of a foamstabilizer selected fromthe group
consi sting of disodium N-octadecyl sul fosucci:nate, tetrasodi um

N- (1, 2-di carboxyet hyl)-N-  octadecyl sul fosucci nate, cal ci um succi ni nat e,
di anyl ester of sodi um sul fosuccinic

-24- acid, dihexyl ester of sodi S id, dioctyl ester of
sodi um sul f osucci nic acid, dist e%‘%%ﬂét iTuu n %#18%%%0“ de, :

N- coco- bet a- am nopropioni c acid and the sodium salts thereof. 20.
The pol ymerized | atex enul sion of claim19 further conprising fromo0.5
percent to 40 pMEFTHODYORERODUCINGCOATINGION RECONSTITUTEDR OOBKi ng

agent for inproving toughness of sai ds@%‘?f'ﬂﬂTE

The present invention is directed to producing a smooth hard coating on

a wood substrate. A layer of a foamed polymerized latex emulsion is applied on the
surface of a wood substrate, such as an oriented strand board. The layer is dried,
crushed and then cured to form the coating. If desired the cured coating may be
provided with a post cure heat treatment to improve its hardness. The present
invention is also directed to applying and drying the layer of the foamed

- polymerized latex emulsion on a mat of wood fibers or flakes and then crushing
and curing the crushed layer and the mat into a hardboard having a smooth hard
coating. The coating of the present invention is useful as a sealer coat on a wood
substrate. By adding pigment to polymerized emulsion, the sealer coat can be used

. to provide a ﬁmsh coat on the wood substrate.



