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Activated
Conductive Layer

for POWDER

COATING on Wood

el ellic sebulrede i o comduceor amd the electrostatic appiication of poeeder
bl ot defhere graits eastly Wood, suoh s meciume amd lou-density fiberhoord
fhdin and 1IN, are lowr conductivity substrates, wftich reducs dramaifoally apidice-
tion effictency aned kil o swccessful powsder coating practice. 1or @ prwder coating
processec db Figh emperaieg, setallic suthsiraies car foke the Feol teatment, bul
wiioed wiould extede tv froisture content and lose ins stouciteral e, Tn this article, we
furmzlate an aguecus conductive emulsion of erganic-inorganic fybrid that cmaines
snlged comaitng atgetits and o corductivg daeomterials dispersion. A single-coar appli-
catior of this conductive emulsion on stonconductive substrares, folloeed by wic-drpe or
a thermel dryimg at G5-80°C for 1 min, givey o im0 I-5 pml tenifors, dettse,
aned hipred {200-501 el hardness) conductive fifie thal sedferes extremely well {58,
ASTA 13 3359) o a part’s surface. The activeted conductive amulsion e ont ron-
corchective substrates offers excellent comdivions for the applications of powder conting
om MATWE grpud DO paznets. Vhe formtedation chemdiry of comdctive emulsion aill be
deseribed.

The guality and produt performence of pousder comed panels were assessad vism
ally admed By afrtival miicnmscape. The resilts edicate than the condictive emulsion com-
ing tas @ remarkable abiity W ottt coating pouder to othertise frsufficiondy con-
ductive aorfares. On LDF and MO0 papets, f can eliminate preheating frr indtial
prrader gtiveciion. It £ fanctional ot coat welghts retow those that are tppically mees-
wred by the paint and ponder comiiny Industries. At these oot welghls there 2 Hite Lo
o suiface rongharing By fiber raising, whick avoids @ sanding step. Alss, air drping
7 feasible except ot high relatiue rumidity 1 ntey onsure thad there 1 sufficlent pow-
der on well-smoothed sown ond routed panel ends to nesate the nead for g filling
primer. Furihermiore, it can enswre gond coversge of low-charge pouders, which glves
formuletors o great deal more lotitude, Whett aplisd to other domee- or aor-comduetme
meaterials, comparable henefts and fow drawbacks can be anticipared.
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INTROBUCTICN

The volatile organic compound (YOG issue is the
sl prevalent factor impacting the wood care segment
teday. California South Coast Alr Quality Management
Drstrict (SCACNMDY regulated the YOI levely [or var-
nighes to 350 gL effective Tuly 1, 2006, Wood coalings
manulaciurers continue (g develop new products and
technologies for bolh interior and exieror applications,
addressing DNYer demands and increasingly surict VOO
regulations.? Poiwder coatings are the environmentally
friendly, cosl-elfective altermative to liguid paint be-
cause of the very low emissicon arad high application ef
ficiency.® Companies in powder coatings are expanding
their technologies and geggraphical reach to better
serve thell customers?

Poseder coatings applied by elecirostalic spray cam
achere quite easily on the conductive melal pars "
wood (engineered composites or natural), plastics, and
mineral fiber are low conducive and heat-sensitve
substrates, When powder coating is applied on low-
condductive parts, the charged powder particles display
on the part’s surface il have the same poladty as
those applied to the charging elecuods ol a corona
spray . Because the lile charges repel each other, the
accumulalion of charges on a low-conductivity part's
surface will dramatically reduce the application e
cieney anel inhibit a successful powder coating foima-
o, The powder coating is nommally reguired to
process at high temperature—rnelal can take i bl
woodd will esde its moisture and wood and plastics
will lose their suruetar] vialoes.

Despite these fimilalions, there 1« still a gathering in-
terest in powder coating materials that have low con-
ductivity. The medium (o low) density fiberboard
fWADT or LY is one ol those maerialy. In Furope,
MTIT wsed for powder coating is manufaciured Lo be
conductive it has conductive materials added o the
tiber mix prior to pressing, but this raises cosl subslan-
tially. In the [Inited States. the MDI is preheated,
which frees charge-bearing or charge Iransmiliing enti-
tles in the fiber and binders, which usually gives sutfi-
cient condactivily Tor the board o aceept enough pow-
der 10 make a uselul produoct.

‘Lhe faces of MDT panels are very smooth, and oflen
sufficiently smooth that priming prior to powder coat-
ing i nol necessary, provided hal MOF i3 sailably con-
ductive ar the time of coating. [Towever, any surtace
that is sawn or routed is rough and porous. Such sur-
faces need (o be smoothed Dy limi vanding and then
priming or filling, 'This is usually done by priming with
high-solicls Tatex/clay fomulations, or with separate
primer powder applications. o each case, and espe-
clally with latex, there is a substantial roughening of
the surfiee o filer sweelling and pantial de-hinding.
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This Jorces a sanding stepr so that the roughness is not
passed ono the {inal product aslier top coaling.
Additionally, fillers and latex primers are generally in-
sulating, and so do not contribute to the buildup of
sprayed-on powder in the areas where they are applied,
although they can rap moisture, and so maintain pet-
formance.

The recent advancements in powder coatngs (or
low-canductive and heat-sensitive subsirates have been
ocuzed on the thin-Mlm preseders, Tower temperature
owe poswders, Wy-cured powders, 1RV oveny, and
mndemn powder application and recovering syilerms.
Howewer, (he deficiencies of the oument industrial
process tor producing premiom quality products from
MDT by powder coating, by first priming the whole
part with either powder or liquid primers, is that it
fowrces a prehiealing step, it reguires sanding of the
primed areas, and it imposes Hilations on the proper-
ties of the powders used. Llechnology options thial can
eliminate these process steps, of expand tormulation
oplions, are alwys of interest,

[in this artcle, an innovalive approach of fommulating
a conductve emulsion for preparing swface foe powder
cenalingg on wood is illusitated P For the first dme, a
semi-pilot plant application of the conductive emmuyl-
sion on MDT and LI substrates has been conducted
Ley give d Lhin, untform, and dense conductive surface
layer. The tormaton ol conductive layer om low con-
ductive surface was used to activate the altraction of
powder particles in powder coating. The experimental
testing and product qualification were assessed o de-
termine whether this conductive primer coating
demonstrated henefits for powder coating on fiber-
board, especially in compatisan Lo standard industrial
larex primer, and 10 powder primer.

EXPERIMENTAL SECTION

Matemars: The formulation of conductive emulsion
is composed of water (45-60 wits) as solvent, acrylate,
andjor polyurethane resins {15-20 wids ) in agueous
emulsion as binders, low temperature crosslinker for
resins [0.5-2 wi%p). co-solvents for the dilution of
aqueous emulsion ([1APs-(ree, 812 wi%s), a hybnd
oligomer of functionalized silicon alkoxides {1-3 wi%n)
as coupling agent, conductive composites (clear and/or
colored, 5-10 wt¥), and a (race amount of pH adjust-
ing agent, surface wetting agent. and delorming agent.

The fikerboards used for testing were: {1) softwood
LD {density; 33 1b/eu (), (2] softwood MDT
{Premivm MDT, density; 47 1b/ew ), and {3} mixed
species MIDF (Ravic MDE density; 47 Lb/cu tt]. The lig-
uid primers used [or prepating fiberluard for powder
coating were: [1) our conductive emulsion as farmo-
lated abewve, anul [2) Sherwin-Williams industrial wood
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Figure 1—The primered fiberboard was grounded via a wire hanger in-
serted into a hanger hole an the camer o MOF and hooked onto a
flight. bar af the powder line chain.

primer, 3 non-conduclive primer that has been used on
a commerdal spray line wo prepars MOT for high quality
powder coaling. The poweder coatings appzlied were Twa
types [TIGER Coating, Wells, Austia): (1] Liger Diylac
while primer 312710006, smoolh glossy: and (2} Tiger
Diylac white wpeoat 53020601, medium lextiured.

Coarms: METRODPOLOGLIES: Uhe [herboand preparation
andd application ol primery were done at Alberli
Wiondworking, Tnion. N, Fiberboard panels were out
into nominal 12 = 12 in, pieces. Lnds were sanded with
a taile sander with a course (80 @it} belt unning
aboul 10 degrees from horizontal. The sander left a
characteristic mark on the ends sanded. Two edges wete
lightly beveled ar rounded, Mirst with 180-grit. and then
willh 320 grit sandpaper. All parts were then wiped and
blowm clean of dust. The overall smoothiness was delib-
erslely prepared at the low end of acceprability for
commercial pewvder coating,

Primer coating (our conduaive emulsion or
Sherwin-Williams Latex prrimner] was applied te about

Figure 2—>5urface conductivity messurement syswem.
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three-quarters of one face and (o at least one of the
Develed ends, with a low-pressure high-volome spray
gun, Ateer air-drviog for about 1 b the reverse Dee anl
the same ends were stmilarly primed, Again, the pars
were allowved to airt-diy betore being lightly sanded on
the faces with (he A20-grit sandpapet, blown clean, and
then packed in carions with 173, foar interleaving,.
Thie privving was deliberately applive] with vadable
thickness so that coat weight impactl could he assessed
trom photographs and conroly, ot necessatily Mrom
actual measurements, Priming look place several days
belore powder coating,

Lhe applications of powder coating were carried out
at MDT Poweder Syatens, Pomsmcouths, B A hanger
haole, 1/8-1n. diameter and aloat 3/8-in, deep, was
drilled in the comer where the two rounded edges met,
A wire hanger was inseried into this part and then
hewtlee] onio a tlight bar of the powder line chain. 1his
enstred good gronnding as shown o Figure 1, TMowder
was applied 1o parts using ITW Gema hand-held guns
in a spray-to-waste booth. Hand application was in-
tenided Ly midmic mmomatic process— the: primer poky-
der was applied with vne application (like a single col-
umnn of gns} while the peeat was applied in two
applicalions about & sec apart o mimic application
from two columnsg of oscillating guns. Lleating and cur-
ing were done with valcan Calyiic gas-fired catalytic
initared ovens, which have been delenmined maost suit-
able tor MO poweder conting, A preleat oven was oper
ating at 250 It was used [or preheating and for
primer gel and Mow {2 min dwell}. The oain oven for
topcodt curing was operaling at 270°T, with a dwell of
4.5 in. No process adjustimenl wis made to improve
product guality, Alse, no process change, which weomnlid
nonmally be made. was allemped to improve Uhe ends.

RESULTS AND DISCUSSION

Surfaca Conductivity Activated on Wood

In practice, e conduciive emulsion tor priming
wererd should be formulated o Teave good surface adhe-
slon and conductivity, and also to produce a thin, uni-
formn, and dense filim which will give little to no swilace
roghieniog Iy fiber raising and avoid a sanding step on
the primed wood. The selective agueous acrylate avd/or
polvurerhane emlsions thial have been chosen coupled
the funcionalized silanes to give a 50 [ASThW Tr 333497
surface adbesion caling in all primed MM0E and LOH
pranels. [ powder coating, when resistance “r” of the
grounding circuit i small {less than 1 ME2), the poten-
tial of the par is equal e vero or negligibly small. A
srong eleciric field in the sprav area attracts powder
particles to the part. The surface conductivily way mivas-
ured Ty o multimeter (Keithley 16%) with two brass
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eleclrades as shown in Fimere 2, The surface conductiv-
ity was measured in the ranges of abow 10 megaohmes/
cm? o 3 kileohms/em?, depending on the priming
coverage, The measureraent of aciual coating thickness
was 1ol made in this worls, However, (e dey condue-
tive layer probably ranses from abowt 1-5 micromelers
thick, as resuhted from the low solid comtents of aque-
aus conductve ermalyion, ’

Pigrre 3 shows a sel of optical miceographs (1)
o left: unprimed LDF panel, labeled 1 on top: Bodum
ledi: pritoed MDT panel with Sherwin-wWilliams Latex
primer, labeled 17 on bottom; Lop right: primed WDE
pranel with a wery thin conductive emulsion, Tabeded 10
on botom; and botem tdght: primed UDT panel with a
thin conductve emulsion. labeled T on bottom,

The surface sieihmess of the unprioned wood pan-
els {LF as shown on the wop Teft of Figere 3 and MITE
is clearly seen as acceptable for commercial powder
coating. 'L he woud panels primed with Tarex primer
gives a thick coating with good coverage as shown un
the botomm lett of Figure 3, bun a substantial roughen-
ing of the surfice from fiber swelling and pamial de-
Iinding is observed. A sanding step becomes necessary
50 thal the roughness ks 1ol passed onta the final prod-
uct after Lop coating. This problem is eliminated when
the wood panels are primed with agueous conductive
emulsion as show in the right hand portion of Pigre
5. The panel surface is terally smooth and essentially
[ree of lumps with a loop, independent of coal weighis
{wery Lthin -top right; thin—bouem right], Tn condue-
tive emulsion, the formudation compositions were de-
signed to comtain sol-gel precursors, which can be con-
volled o produce the desired hard and smooth films at
lonw coat weighls. The surface of primed wood s so
hard that it is durable tor a sanding step W necded,
withowt having the problem of raising fibers. 10 will be
shingm i the tollowing secHons that the required thick-
ress [or the condudive primer o praduce good powder
dcceptance way very low, The coar welghl wis Tower
than thar would be measured by nonnal paint, powder
thickness, or coat weight methods. e thickness of the
conductive primer may be applied at a level where the
pprirner filler properties were negligible,

Attraction of Low Charge Primer Powder and
Coating Properties

The ability of conductive emulsion coating on wood
o At bow-rharge primer powder was tested by using
Tiger Divlac while primer powder, The low-charge
primer powvder is less atlracied to the panel than the
topcoal powder as it is intended 1o be o thinner coat-
ing. The technology innevation of conductive ennilsion
for prrejparing sutface for powder coating on wood will
be illustraied belins, and differentiated rom the non-
conductive primers.
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Mgure 3—0plical micregraph {20:); Top loft—unprimed LOF panel, la-
belad 1 on top, Bottem Left—primed MOF panel with Sheswin-Williams
|atese primer, Labeled 17 on bottom. Top right—primed MDF panel with
a wery thin conductive enulsion, laheled 10 on bottom, Battom right—
primed LOF pangl with a Lhin cenductive emutsion, labeled 1 an bot-
tom.

Tl 1 lists the poser coating products on LOF and
ML with primet powder or wopeoat powder [column 6
gives the powder tvpes), Tor each product 1mial, 51
thriugh 815, the processing conditions were specilied:
{13 the primer pretreatment slep: none, pretreated witlh
conductive emmulsion, and pretreated with non-conduc-
tive latex primer as indicated o column 3; {2) the pre
heating stepr at 121 °C and the temperanre contiol in
powder spraying booth were marked in columm 4 and
5, tespectively; and {3} the general romments from
product trials were described in column 7.

Figure 4—Optial micragraphs {10:) of the primer aowder coating
products en LBF: Top twe (labeles 2] —uonprimed, no preheat, and spray
broth at 2070 {left—near hanger, and righc—rfar away ‘rom hanger),
Bottom laft {labeled 5)—unprimed, preneal &z 121°C, and spray beoth
at 90°C. Bottom rght {labeled 3—pedmed with conductive emulsian,
no preheat, and spray booth at 205
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Table 1——-primar and Foproal Pewader Samples and Their Procassing Conditons

Primer Praheat at Temp. Pawder
Trial Substrate Treatment 121°C _at Boath  Type _Commenks from Tidal
31 LEr Mg Mo gen Frirnar Powider drawn Lu coreer with kanger, and built up
around the hanger en the backside
sz I OF Mo g an°C Frimer Standard process for control materials; Lok arimer
potwder well gocepl at <he edges
£3 LDF Conductive Mo enel Prine MNice wniferm deposilivn un cald wacd
54 LDF Carductive g LEL Tepeoal amall difference betwezn cunduckive primad and
unprimed ArRA%
5 Lo+ Comductive He e Tepeoat Wery diszinct differences betweer conductive
primad and unprimed aieas
56 Lor Latesx Tes 01°( Tepooat Juite good product
57 LOF Late Mo 21°( Topooat Hot funchonal
55 Basic
MO Conductive Tes an=i Topoeal Face of produel goud—edges satisfactany for procees
5 Basic
MDF Conductive MNa 21°¢ Topsost smonth oowverage—gaod on face
S1in Basic
MDF Lalex Yes TaeL Topceat Primed warts satisfactony
311 Basic
MDF | ates Mo 21°C | aprroank Pattern in powder cnating, coverage thin
512 Prertivan
MDF Cangductive ey B L Topcoat Good face and edges, smootk caati=g
513 Premium
MO Cenductve o 2170 Toacoal bood powder recepliva, sinacth cnating
514 Premium
MOF Latex i e Tnpraat Satisfactnry
315 Fremium
MEF Lalex No 21°eC Toproat Did not take powder prooerly. <ozling poor

er Coating Producki—Guakity Assessrieat and Coating Parformance

Fia
Riovghnes:

Very paar

Trialy

Pawder Primer

Tipe Treakmenk

E17Primer None

S fPrimer Hune a
53/ Pricer Condychive 1
S&Topcoa, Conductive 3
55,/ Tooroat Condurtive 3
56,/ Toproat Lakr 3
57 Topooat Latex 4
58, Topooal Conductive 3
S4Topcoat Conductve 3
10y Topooat Latux b
511 1opooat Latas 4
512 Topcoat Conductive 3
€13 Topcoat Longuctive 3
514/ Topcoat Later 2
515 /Topenat Latex P
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The ¢puality assessment and coating pedormance on
the poswder coating procoet trialy, §1-515, are summa-
rized in talle 2 'lhe face roughness rating is a relatve
tactile asscssiment that was ratee 1 1o 5. Raling | is w-
tably smmooth and essendally free of lumps visible with a
Lo This is the goal for the top coating. The rimer
powder and the sanded liguid primed materials were
all matend 1. Rating 2 is smooth with a few lumps, .
Ratlngs 3 through 4 were additional roughness ralings.
Rating 5 was indicative ol the rised grain caused by di-
hate: water-lased primer on MDOF or LDE pancl.

The face coverage raling s an assessiment that was
made based on experience in this work, in the absence of
am actual coating thickness roeaswrement "Good” means
aboul the ihickness desived after powder coating applied
on M or LDE At this thicknesy there is no coloe tans-
mitted from the Tase, there e no holes or cracks 1n the
coating and iLis no porous. “Satsfacor” would mean
thal it appeared o be good, but an acal coat weiglt
test should ke made "Thin® is the descriplor when the
subsinitte shows threagh, there are holes i the coating,
ot Lhe powder particles are too few to form o solid Glm
when molten, The face unifonnily i the noomal inter-
pretation for coating diswibution. The bevel edge qual-
ily is a separate category for edge coverage as 1L is an is-
sue with nom-conductive panels. The ends quality is a
subyjective rading ol the appearance of the cods, Good
ends have a uniform coverage, uniform distribution ol
the powder, o haoles, no cracks, and are relatively
smoolh. Ends are generally rougher than faces because
Lhe fiber is perpendicular to them, not horsental. Also,
they shoaw the center of the panel, where the fiber den-
sity is much lower than at the surface, Grain-raising is
areater 1ssuc.

Figure 4 shows the oplical rmicrographs [ =) of the
primer poowder coadng producs on LD top twao (13-
heled 2] are samples of unprimed, no prehet, and
spray booth at 2070 {lefi: near hanger and right: far
awiy Troum hanger); bottom left (labeled 53 is a sample
of unprimed. but preheated at 120 °0, and speay booth
temperalure 4l 10° 0 and bottom right (labeled 3) 4 a
primed sample with conductive emulsion, bul no pre-
leat amd spray baoth al 20°C. The labeled 2 sample
wits processed on a bare LD and was mom-conducive
with no prebeating and a cold spray booth at 2070, 7t
did not accepl powder, with only a trace amount {lop
right ol Figure 1) and powder was drgeen Lo corner with
hanger [top left of Funere 43, Lhe sample labeled 3 in
Figzere 4 15 a standard process for control products,
where panels were preheated and sprayed powder at a
baooth tomperature of 90°C. The product has 8 good
raling in face coverage and uniformity, and also a satis-
[actory rating on bevel edge and slighily thicker on
primed ends. The Boliom right micregraph {labeled 3)
shows a nice unitorm deposition of primer powder on
cald waod, The product wis prefreated with conductive
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emulsion, and processed with no prehealing and a
huwrh lemperatuee at 20°C, It showed a remarkable dif-
lerence en the coid panel between the conductive and
nom-condhictive couleed areas The product has a ol
rating in tace coverage and unitoomity, and also o salis-
factory rating on bevel edge and thin wam on primed
ends. '1he results indicate that Lhe condudctive emulsion
can be used to gel good powder coverage on wood with-
oul preheating, althongh without preheating the end
coating remains prome to cracking from out-gassing,

Attraction of High Charge Topcoat Fowder and
Coating Performance

The influence of the condurive primer on the appli-
calion of topooal powder may be analveed by examin-
ing the qualivy of face coating and end coaling as sum-
marized in Tkl 1 arel Talle 2. In both cases, the effects
of preheating, andyor pretreatment of conductive versus
non-conductive primer, on powder application are il-
lustrated, Tor face conting analysis, Bewre 5 shows opti-
cal micrographs {10=) of topooat powder coating prod-
uels o LI bottom twor images showe thie wiod
portiom that has been primed with conduoclve emul-
sian, and the wop lwo show the portion that was not:
portion shown in the left tweo images was processed
with preheating an 12 °C, and spray boolh al 207 C;
and (he prcden shown in the right two was processed
with no preheat, and spray booth at 2050 (eoled woud ).
When TIF panels wene preheaced and powder coated
in a spray booth at 90*C, both panels, labeled & {top—
ne conductve primen; botfom—with comndicive eol-
sion}. gave good Gwe coverage and uniformity. When
LIE panels were processed with no pre-heat and ina

Foure 5—0plical micrographs (10} of topcoat powder coating =rod-
Uels an LOF Bottom two show the wood porton that had baen primad
with conductve emulsion, and top teo shaw Lhe porion that was not,
Portion in left two was processed with preheat ot 12170 and spray
booth at 90°C and portian shown in right twe was proceossed with no
preheat and spray haoth at 20°C {cold wood).
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Figure 6—tptical micrographs (10«) of toproat powder cealing prod-
ucls on basic MDF: All panels were processed with no preheat and
spray booth at 20°C (cold woad). Label 11: bottom wood pertion was
primed with conducLive emulsion and top wood portion was nat, Label
13: holtom wood portion was primed with non-conductive latex and
top wood porfion was nat.

spray booth at 20°C, the bottom right paned primed
with vomduetive emilsion gave as good face coverage
and unilformity as the bottorn left panel. However, the
top tight panel withou! a conductive emulsion pretreat-
ment odid nol ke powder well and gave a poor Lopooat
powder application. The results suggest that the con-
ductive emulsion can offer good coverage of the top-
coal pewder on eold panels, With & conductive emal-
sion coating, it had little eilect on preheated panels.

{0 MIIF and LDF panels, the conductve emulston
thin films can eliminate preheating for initial powder
attraclion [see Miymre 6, where the topooat powder was
applied on cold wood for all panels). figure 6 displays
the: optical micrographs {10x) of (upcoat powder coat-
ing products on basic MUOE All panels were processed
with no preheat. and a spray booth temperaore at
202 {cold wond}. Label 110 botlom wood porhen was
primed with conductive ernilsion anid top wood -
i was not; labed 13 hottom wood porliom was
prime with non-conductive Jalex and top wood pot-
tion was not, 1E is dearly shown thal the botton: lel
panel gave wood lace coverage and uniformity coating
as it way primed with conductive emulsion. All other
three panels gave poor powdert coating. The botlom
right panel, with a non-conductive latex primer, gave
coating with a rough surface and i lot of pinholes, The
non-conductive primer seemy to have contributed (o
hiding power,

The-influence of ronduchive vemus non-conductive
primer on the application of wpeoal powder can be
seen 1n Fiewre 7 {on basic M panels) amd Figure B
fon premium MOF panels). Figure 7 shows oplical mi-
crograjrhs {10x%) of toproat powder coating products on
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Figure 7—Optical mictoygraphs (10 of topcoal powder coaling pred-
wets an basic MOF: Porlion shown in top twe was primed with conduc-
tive emulsion and porlion in battom twe was pimed with ner-con-
ductive latex, Povtion in left two was processed with prehest at
121°C and spray booth at 50°C and portion in right fwo was
processed with no preheal, and spray boath at 20°C {cold wood},

basic MDT; the 10p two were primed with conductive
eraulsion and bollem twe were primed with non-coo-
ductive lalex, Left two were processed with preheat at
121°C and spray booth at 20 C and right two werg
processed with ne preheat and sprav booth at 20°C
{cold wod). Figure & displays oprical micrographs
{110} of wopcoat powder coating products on premium
MDFE The top iwo were primed with conductive eonl-
sion and the battom wo were primed with non-con-
dnctive latex. 1.eft two were processed with prelieat at
121°C and spray booth at 30°C and right two were
processed with no preheat and spreay booth at 20°C
(vold wood). For the panels primed with conductive
emulsion, the Lop bwo in Figare 7 and also top two
Figure 8, the topooal powder coatings are all good in
face coverags and uniformite. With conduclive pomer,
the powder coating can be applied an cold wood. 1t
had litde effect an preheated panels, Tor the panels
primed with non-conductive latex, only the panel {bot-
tom left in Figure 7 and also in Figure 8) with preheat at
1217 C anil spray booih at 90°C gave good povder
voaring, where those applied on cold wood {bottom
right in Figure 7 and also in Figure 8} exhibited poor
coating with pinholes. The resulls indicate that the
non-conductive primer did not enhance powder attrac-
ttan 1o any of the panels. It did, however, contriliule fo
hiding powder, The lalex primer may have rapped
moisture in the sharp o corners when it was able 1o
form a solid film.

The quality evaluation of coating ends were in gen-
eral relatively rough for powder coating, so [inished
item excess roughness ¥ at least in pan expected, ax
shown in Table 2, A secondary {acior was that the
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Figure 8—0ptical micrographs (18:) uf topcoat powder coating prod-
ks on premium MOF Partion n Lap twa was primed. with conductive
eralsion and portion 0 bottom two was primed with nen-conductive
latex, Fortion in left two was processed with preheat at 12170 and
spray bogth at 90°C and partion in right two was pracessed with 0
preheat and spray beoth at 207 jcold wood).

process i Lhis investigation was nol optimised [oor the:
pasvder—smiall powder clomps io the middle of the
end did not completely flow oul. i the powder was
more free-lowing, or if the oven was aboul fve degrees
Celsins hotler, these should not have been so nolice-
able. Nevertheless, the [allowing observations can be
onade: { 1) Influence of the conductive primer: the cun-
ductive primer lncreased the deposition of topcoat
powder on the ends of the parls. n many instances the
amount that deposited was probably about the mumunt
that on a suitably smooth end would be satistactory.
Under those conditions there were no holes: (2] Bifect
of preheat om end quality: panels Uat had uot been
preheated tended 1o show more mice-cracking in the
mured powder coating. Lhis is a known antifact and a
second reason for preheating. On each heating eyele
there is gas {hot air and wteam) that builds pressure and
atiemnpts 10 escape. It does this primarily through the
ends of the panel. Sealing the ends with coating would
rap these gases. On the first heating, there is 4 greawet
wolume than on subsequent heating. 1lence, the pres-
sure and expansion, if sealed, will be greater,

COMCLUSION AND REMARKS

An aquecus conducive emulsion has been formu-
lated for preparing low-vonductive surface for power
coating on MDT and LDE panels. [ was shown that the:
conductive coating has a remarkable ability to awract
poveder to non-conductive MDF at very low coat
welghts. 11 cm be used to get good powider coverage: on
MDT and LU withaul preheating, although without a
prehent step the end coaling remains prone o cracking
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from out-gassing. The required wet coating thickness of
conductive emulsion it so low Lt there is negligible
roughness from raised grain, an issue with all other
aqueous primers. In many situations the coating van be
applied with only air drying. & low-heat drving would
e necessary only if ambient relative humidity is high.
‘This coating will probably give good performance on
very smooth MUK panel edges and ends withowt a high
filling primer. 1t can be used (o ger good coverage on
MIIF with low-charge powders, and thereby extend the
range of powders that can be vsed on this material, It
can be expected 10 Tave value in specialty powder.
coated MDT and refated rnalerials

The conductive emulsion may e formulated with a
large particle filler material that would then hecome
suitable (or priming moderately smooth routed and
sawn areas. Moreover, there are other panel stocks {22,
mineral fiber, plastics, svnthetic paper) that are not in-
herently conductive, which cannor be made sufficiently
canductive by i simple process like preheating, or [or
which preheating before the pewider application is in-
appropriate. Resuls from studies on wood-fherhoard
can be indicattve of performance with them.
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