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owder or liguid. Walerborne or solvent-based. Thermal or radiation cure.
Precorative or protective, Architecural, industrial, or astomative OLM. Mo
matter what trpe of coating, where il is vused, and ils primany popose, the
pertormance of a painl job depends nol enly on the fermulacion ul alse on
the effective application of the coating. And both the equipment and opera-

tors play a key role inachieving i sucoessiul coaling process,

Numerous Bypes of application technologies exisn and seleciion af 1the
most appropriae method and specific equipment for a given coating opera-
tion can have a sigmificant irapact o ils cost aned overall performance,

The consequences of poor selection van be signilicanl. Inefficient paint
application piocesses based on poor layouts and designs can result in mil-
linns of lost dollars per vear through Wigh rejection rates, increased scrap,
and additional malerial and Talor cosls Creater waste amd pollution coniral
expenyes ale ollen commen, and quality 1ssues can be related Lo poor appli-
cation processes as well,

Because there is such a wide variety of aplivng, it is olien a challenge (6o
chisisse the imost ellective system. Liquid coatings can be applied with
brushes, using spray technology, or via continuous methods such as roll cur-
tain, and ait knile lechnology, The applicadon of powder coalings is by
cally done via electrostatic spray technology, UV-oured coatings, which can
ke solvent-free, weater-hased Forulations o powder materals, can be ap-
plied in g variely ol ways. ‘There is also Lhe choice belween manuwal and adto-
mated applicanon systems,

The must effective application wehnoelogies provide high mansfer efficien-
cles with minimal waste and rapid coler changes while creating a coaling
with the desired appearance, durabiling and other chavacteristics, “Cost,
whether viewed as cost per unit or cost per gallon or cost per cyle, has Te-
come a crikical issae,” nores Lary Robertsom, general manager with Azimuth
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Spray Systems, LLC (wewnwspraysystemsonline com ), o
Lausiness-to-lnsinesy eccommerce site fox p]:cf{*ssicu.nal
painc applicalion equipment. e expecrs it will only
become ¢ven more critical in the coming yvears.

"Manulaciurers are looking for more efficient and
cost effective ways o produce linished producs in or-
der o remain competitive with production operations
moving Lo lower cost tegions of the world,” states JelT
Llale, direclor ol sales amd marketing with [1v Cema.
“As a powder application equipnment supplier, we are
working fo understand each ol our cuslomer’s situle-
gies and then design custoimized, creative solutions
that meet their specilic needs.”

Adoprion of antomated systems appears Lo be one
approach lor many indusirial coating operations,
According to Mark Treels, wlwo is responsille for sales
arul irketing for paint business development in e
Hobolles Divigion of ABE Ina., ey industrial sec-
tors—elecironics, aetospace. and allertalive enengy, lor
example—are fllowing in the footsteps of the auto-
modive indostry, which was oo very early adopter of To-
botics and amtontated paine application technology.
“The global ecomumy has introduced increased compe-
Litbon, and teese manulacturers are booking ar robotics
and antomating their processes as a means for main
Eaining cost competitivensss,”

‘Lo meet these growing demands, ABE recently intre
duced twio different application systems. Lhe IRB52
commpract paiol robog Taunched in February 2008 i3
specifically designed as a low-cost ralintic solution Jor
pemeral industrial applications. Tot the automotive
LM seciar, ARE developed the TRBSRMG robot that
operates 1o a much narccwer booth (up 1o 208
smaller), providing tremendous energy savings. ln ad-
diden, the roliod is designed specifically 1o waorlk with
the new ER100Q bell atomizer that has an adjusialble
spray pallern from G-18 10, or more, “With this atom-
izer, the same number of parcs can be painted with balf
the cquipment, because the EBIOOU can cover Lwice as
much area in ane pass as traditional atomizers,
Combined with the energy savings of the soaller
booth, the advantages ave truly significant ” Treels savs.

Drurr Syslems e, has also invoduced roliow de-
sigmed to operate in a reduced booth footprine, The
Foor 1P E elevated robals prowdde inereased application
tlexdbility and are designed [or easy installadion in
brovwen field plants, according to Cinar A, Fndregaard.
director of application engineering with Drr Systetis,
Inc, Application Technology,

Lhe need to reduce costs and improve efficiencies
assodater] with the Tiquid painting process is nol new;
hesweser, The meins 0 achieve s oljedive are cvolr-
ing. “Fvery vear more and more companies discover
the comt savings associited willh elecirositic guns,
which can ollen double the transfer efficiency over
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comventional ale spray guns. With the use of elearo-

static technology fiemiy rooled in many industries, in
the manual applicator arenna we now see a greater em-
phasis on operator comfort, which has led to a revolu-
tion in ergonomically designed goms,” savs Kevin
|agielski, worldwide marketing manager for finishing
equipment with Gracao,

Introduction ol wel-ni-wel processes is another way
that coaring formmelators and applicators in the acismeo-
tive LM sector have found o reduce the cost of paint-
ing operations, This technology eliminates application
sleprs and associated oven passes, enabling car manufac
turers to significantly rechuce material, labor, and energy
costs ane inerease throughput e the same time, accord-
ing 1o Ldavid Fischer, global business manger lor
LulPont’s Aanommotive Ol Coatings business.

TilPont’s EeoConeept linishing system, which com-
liines b coating sieps inte ene walerbaormne Trasecoal,
win a 2007 PACT award, Benefits of the process in-
vhude reduetiom of greemheouse gas emissions, lower cu-
ergy consumption, and higher productivity, Yillswagen
has installed the LooConcept system at its Puehla,
Menice, and Pamplona, Spain, plants and is consider-
ing its use at a paint shop thal is L bepin operalions in
Russia 0 T00E,

Lhe wend for consolidation ol process sieps will
omly increase in the future, according to lischer
"Evervone in the markeipliee i looking to consolidate
steps throughout the process as a means [or saving
money, Fach OFM manufacturer has its own issues and
i currently deciding whil is The fght solation for s
operations and tor maintaining its brand image We do
expect, though, that primer-basccoat-clearcoat consoli-
dation will hecorne more widespread.”

DPont is currently working with all of its customers
ot cancepls related o consalidation of the coating ap-
plication process. David Fischer is quick Lo point oul,
thonagh, thiael nor malter what changes are made, cus-
Lomers will net accepl any decrease in color cuality
and availability, ability 1o incorporate special ellecls,
general appearance, durability, or any other perform-
ance characteristics.

Wel on-wel prowesses have oeated some challenges
tor paint applicalion equipment roanofacturers, Tharr
Swsterns has fooused on making sure its rolary aiomiz-
ers cian meel the requirernents of paing flow, droplet
size during atomizing 1o conuol welness, and Tash oll
smd prrocess control in general, according to
Lodregaacd. “There s more of i challenge wilh coating
appearance and cwring characteristics due to limited
tine o Mash off solvents,” wdds Steve Wirke, liguid ap-
plication development manager with PP Tndustrial
Coatings.

Wkl woak-in characteristics in multiple wel applica
thons and brightmess issues for meladlic/TRT coats are
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Wagner Systemn, Inc's Supeiiube spraw booth.

very impomtant Lo understand in order 1o develap a
aoad design of a palnting line. Advancement in curing
technelogies, particularly IR oven designy, have helped,
"Tayout wise, 3-wel syslems represent challenges o im-
plement in existing planls due (o sise constraints.
booth configuritions, etc., but swith Texible rolwt-
hased systems, these challenges can be overcome,”
Lindrezaare] remarks.

Oter than the imtroduction of new processes such
a% WEL-01-WeL Svslenns, Tost nprovemenls in paint dp
plication technology tend o he minor in scope, and
many can be related to the move 1o greenen, more envi-
rommentally ftlendly technologies.

Fermulation changes bave been ey drivers. “1he
bigpest change in recent yeals his been application
technology to accomimodate waterborne paint,” asserts
Carl Yickery, an applicaticns technologist with BASL
Automotive Hellnish Solutions. Walerhome paint re-
uires different nozele sel-up for some spray guns, and
altMevw s critical during the flash-ofl period,

Kesin cheology improrvements have also been made
o assist with flow and awemieation characeristics ol
coaitings with higher solids and diilerent, non regulated
solvenls, according to Winz, “The higher solids levels
in combination with Tower HAPS levels have regquited
anufacinters of application equipment (o engineer
spray guns Wal atomize the fluid very well, using mini-
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mal air pressure,” adds BAST Autormalive Refinish
Solurions application specialist, Bob Tadayesky, Highet
solids materials also ollen hive conductivity thal may
CELJLITTE Thew TNETSTIRG Ccomeepts in order to funcdon un-
der high voliage, accerding to Codregaard.

One such highly concentrated product now on the
marleet was lannched by BASE The Carizzma* line ol
aulomaotive tefinish paimts are more concentrated than
tvpical awlomaotive refinish fonnulations, allowing
painters to use much less material to achieve Uhe saine
volor intensity, according 1o Ladayeslky

For loguid coatngs, new pum|» have been intro-
duced that can redure energy consumplicn. Menmmnatic
pumps have beeri the indusiry staple, but this is not
the anly option. according 1o Jagielski. *Cost savings
can he realived in upgrading prrewmatic civoulation and
supply pumps W more elficient, intrinsically safe elec-
tric ot hydranlic punips thal can out energy consump-
tion in hall” This evolution has led 1o Graco develop-
ing the new UFD line of electric pumps.

Other technologzy rends include the need Gor feed
back from painting equipment. Examples include plu-
val compoment machines such as Grwo's Proidixc 1T that
monitar paint usage, supply pumps such as Drwo’s
S¥T that tell hew many oycles bave been run, and
puinpes that automatically shut down when they min
out of material. “The industry is cleary evolving w
provide more efficient solutions t the painting
process,” lagiclsld assens.

[ncreasingly stringent environmenlal regulations ane
also leading to advances in techmology tor radiation-
cured roatings on metal swedaces and for TV-oured
coatings on theee-dimensional abjecls, according o
David Harbourne, president of Tusion Ty Syslems, o
BASE won the Presidential Green Chemntstry Challenge
Aweard in 2007 Tor ity IV-oured primers, which provide
very high transfer efliciency, resulting in proper ilo
Truild and otten the need tor only ane coat, according
to Ladayesky.

[ox poweder coalings, application techinology tas
adapted o formulations containing honded merallic
products with superior application properiies com-
pared to blended medlic products, according wo Py
Morth American ndustrial Powder Coatings technical
service manger, Dove Smymczak, Development of reging
that core at lower lemperatures {250-3007 1) and et
ler comired] particle size distribulionm 1o improve manster
efficiency bave also been imponant.

The need to reduee emissions and improve enviran
menLal comtrols has been another driver, Engineers at
the Universily of Kentucly's Institute of Research for
Technology Development ([RETTY, in conjunction
with Toyota and Tranity, develeped the Yortecone wet
gerubber systemn for caplucing paint overspray. Accord
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L Lo Koo Saito, director of the instilale and the
‘lenessee Vallew Awthority predfessor in Mechanical
Engineering at the universily, s capturing etficiency is
mmuch higher than traditional systems and its energy
cebsimplion is significantly reduced.

Advances are heing made in spray booihs as well.
Lot sobvent-based systems, there is a growing wend (o
recirculate sprav booth alr w increase volatile com-
perindd concentration, which resulis in improved abate-
ment elficienwy and lower emissions. e move Lo s
pex high selids formudations when combined with
increased spray booth alr recireulation o improve
abatement effidency leads 1o Lhe need for conducting
all maintenance aclivities outside of the spray Liooth,
which in tum leads 1 the use of more automated sys-
ey, notes Fndregaard.

i the automotive industy, there has been a sloong
push to achieve more with less. “The development of
higher capacty rotary atomizers equipped with
stronger turbines for increased paint flow, ness bell cup
aromizing concepls (or one-pass instead of two-pass
processes, and paint robats with higher performance to
comlement the reduced number ot atomizers has
been the eesponse Mroan equipment manufacturers,”
savs Endregaard,

The green movement has also contrilnled o the in-
creased] inlerest in automated systems, accelding o
Treels. "Robwolics has always been green, When vou 1e-
meowe people from the spray booth, you ger improved
f1m build teleranges and better specitication ol wigger-
ing, which can save up o 15-30% in sprayed materials,
plus teduce the cost of recovery and waste. The air flow
ter the Trensth can alse be lowered, providing 30-40%
savings in energy conswmplion.”

Consumer markels are also diving some changes in
application technology. The desire for a wider array of
colors an all types of con-
sUILeT products has re-
sulted in the need for much
quicker color change: capa-
bility. “Color change has al-
ways been an issue, but is
sy more so than ever,”
explains [lale, "latreme”
color changes are becoming
more commanplace
Azimuth Spray Systcm's
Lirry Roberson also notes
that there las been an in-
crease in small hatch oos-
o colars wilth greater use
of pre-dispersed pigments.

A separate issue is the
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tect pigments. This formulation change has required
the development of application equipment (special
melering svilems and atomizer bell cups] that can
withstand the abrasive nature of these materials,

Additional celer changes carry their own environ-
mental challenges, “We believe that paint losses and
solvent/water usage during color changs are in fact jusd
as critical as a high transfer efficiency, and can con-
tribute considerably w emission issues as well as cost
per unit,” notes Endregaard.

Tharr Systerns has developed several new products to
evercome ese challenges. The EcoBell 2 100 has color
valves divectly integrated into the rotary atomizer, re-
ducing paint loss to 2-3 mL pex change us well as re-
ducing solvent consumption. The company has also de
veloped rotury, revelver-siyle color changers. The new
in-arm voltage block sysiem for Durds RP R rabots al-
lows direct change applications for waterborne primers
and haseroats, allowing for higher etficiencies.

The new Magie Compact and Magic Cylinder booths
from ITW Gema are designed specifically for multiple
verlor changes in a single shitt. When used in conjunc-
tion with the comyprany’s OptiTlex spray guns, applica-
tors can achicve high trequency color changes in a
short twne and in an environmentally Diendly way, ac-
cording 1o 1ale

The Wagner PrimaCube powder coating booth sys-
ten allows a multi-color operation when nsing a o
clone recovery systemn and poswder center for powder
sepply. Boih Wagner's PrimaTech and DigiTech applica-
tion systems feature the new LiCoal Ud powder gum
techinology lor dramatically increased transiler efTi-
clenwy, according 1o the company.

All of these changes, ol coumse, must he made with-
it affecting the quality and performance of the coa-
ing, and preferably result in enhanced characteristics.

Increased use of special ef
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Car painted with BASFs Carizema line of automotive vefinish paints,
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“Rquipmern| vendors
must advance the at-
omizalion designs al
higher fuid flow
riles to keepr apr with
Iequirements Lo
process af faster pro-
ducdodn rales while
5Lill meeting high
guality standards.”
notes PPy Breve
Wirls,

Both coatings for-
mulators and equip-
ment manufacimers
are guicl tor nole,
though, that there
are several odher fac-
tors Lhat can affec
the coitings process
bevond the [wrmula-
tion and the applica-
tion technology. The
proper training of

palniers is absoluiely
ertical wr successiul
painl application, ac-

conling to BASFs Cartl

Vickery, Lndregaard adds: “with
inday’s modem (complex) systemms, proper operilor
training becomes more and more impocint, and
qualilications in roboudes are now neormal or tnost
installations”

Wagrer's FlexContral plus.

Training can even e more important than purchis-
ing new equipment, according Lo Bobertson. "Troper
{raming can make or break the cosl of a coating opera-
don. Tt will determine whether or not the paint gets on
the parl or intn the booth. With trained operators,
prrowcesses make much more eficient and ettective use
ot the coatings and the equipment,”

Tor powder applicalions, process conteol s neces-
sary for obliining consistent high quality finishes, ac-
cording to Szvincrak. Operatoms must understand e
gystem variabies ancd also I able 1 perform mainte-
nance on a preventlve basis. [aving a good project
leader that can facilitate wamwork and encovrage con-
Linuos commmnications will alvo help ensure that ac-
tton items get addressed g fimely manaer,

End wsers should also pay more allention o propet
temdling of coatings. Aoconding (o Roberlson, simple
stepn wirch as properly condidoning coutings [with re-
spect o temperature) prior Lo application will improve
perfinmance. Rotating stack so (the oldest maiterial is
used lirst and making sure that paints are properly
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rized ae tther minoy activities thal can have a4 signitil-
cant impact.

There s also s1ill mech 1o be leacned about the
jrroperlies of coatings that could improve the applica-
Uon process. "We lave a 1ot vel to lean abot the ma-
tetial properties of paint inchuding viscosily, suface
temsion, wettability, cuting characteristics/history, theol-
ogy. the evaporation process, the atomization process,
and femperatire and humidity dependencies,” assells
Salto. For 2K and 3K materialy, more knowledpe of
mixing performance and pat life would be helpiul.

“The demands for mixtng accuracy, process reliabil-
iy, surtace quality, fasr effeclive color changes, 8 reduc-
ten in material conswprion ele., inrelalion o mul(-
component coalings, have increased enoomously in the
last fow vewrs,” adds Jerry Trosile, general manager of
Wagner Systens. The company's amily of mixing aind
dosing equipment is designed to meet the needs of a
wide range of indusiial applications. The Tnellimix 4,
Inellimaix 3, FlexControl phes, and TlexConmaol syaterny
conlain g varlety of techindon] featires and are modular
s that each system can be cusiom fited 1o a given
coitling operation and addidonal options can be retro-
fitted at g larer Lirme If Teduired.

For WY coatings, David [arbonme neies that an im-
proved undersuunding of sdbhesion, panicularly to plas-
tics and 1o metals that will voedergo lunher post coat-
ing process sleps prior to becoming a final produc,
would e valuabile.

¢m the powder side, the development of systems
thal beater handle smaller particle distiibudion products
would be welcomed. "Tormulators are mited in the
parlicle sizes and distwilotions that can be uvtilized 1o
credale u coating Mlm: inprovements in smoolthness or
(ihen thivkness conuol, which could dmprove coatings
ecenomics, could be possible i simaller particle sizes
could e emaployed],” explaing Szymesal, Tle wlsa be-
lieves thal analysis of panticle sive distriburion in ceal
time at the application booth would give operators
better capability for making adjustments needed fo
maintain consistent performance and minimize ooa-
ing rejercts,

Other application challenges exist thal are nod di-
teclly related Lo inaterial properties. Many of these is-
yues are specific W certain coating technologies or mar-
kel segmenls.

I the architeciur] coatings arena, expecially res-
dential repainting. overspray conlinues 1w be a chal-
lenge. “The oversprray concern results in conlracions us-
ing brushyroll or homeowners deciding 1o wait on a iy
repaint job due o the project duration veguired if the
jul can't be sprayed,” explains Greg Olsan, dicecior of
worldwide product marketing for the Coneactor
Lguipment Division ol Graco Inc, “Lhere is a hig op-
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poThTRity 1o increase the pumber of jobs {and amount
of paint sold) if there weve paints with litle or no over-
spray when spray applied,”

The company is working to addiess these issues
with the creation of produces that allew painting
conmactors o be more profitable. Spectically,

Graco i« looking o indesse spraver versatility, re

thoce donwn time due to maintenance, and in-

crease productivity. acconding to (lson, s
Cinish Priy tamily of spravers combines radi-
tional airless capability using proven pistorn
pumps with the added capability of air-
assigled airless with an onboard air com-
pressor and A4 eun, allowi g contracions

i perfonm more Tepes of jobs Gstern, New
daxlife coatings on critieal wear party of
pumips dramatically increass wear lile, oo, and
significanily reduce deswntime.

With respect to radiation-cured coatings, the
biggest challenge 1y communicating to perople not
curTently using LW/ ER processing that the wechnology
iy the capability to improve produdt pedformance and
reduce manlaciunng cosis, gnabling them Lo lerome
environmentally responsive while iImproving prolitalyil-
iy, according o Harboume,

The trend toward Lower and Lowser VO Limins will
likely continue (o presem application challenges as
well, "As coating formuolators develop new paint tor-
mulations that meet thess changing regulations, the in-
herent hirology will be different and will require med-
iMrations Lo existing applicaton technology,” sas
Tadayeskw.

Creercorming tese variows challenges will pequire
that all parties invodved, foomm formulators i equip-
ment manufaciurers o end users, worl: togelher 1o de-
velop coattngs and application technelogy that mini-
e cost and environmental iopact, while
maximizing elliciency and pedormance,

For Craco, this ype of relationship is very imypor-
tani, "Tlistorically, many paints have been designed Lo
perform very well when brushed or rolled, and some-
times e paint patameters il make it good for brush
or roll ave acually dewtimental w the sprayalility of the
paint” comments Clson. "We have worked with manu-
facturers o undersland the paint properties impoitan
for good spray alomizadon and #lso on formuolation

wyacogtingstech.ormg
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paramelers thal can enlanee cquipmend life due 1o
weear properties of paints,”
Dravid Narbourne would like o see more coopera-
tion belween formulators of ead-cure coalings and
equipment suppliers. “It is an imperadve that
_ torthe timely, sucressful developments of
j UV/ER curing processes, the chemisuy and
equipment sujzplier work hand-in hand.
An improvement in this aspec of the devel-
clpment process wolld significanly impact
the rate of conversion 1o UY/ER processing,”
he asseris.

Linar Fndregaired belicves that in the
past application equipment developers
worked more closely with paint formulators
and these valuable relationships offered a

lot of wapetuy for development of new apli-
cation technnlogies. loday, however, these
types of relationships tend 1o be reduced due
o a lack of available londs and resources.

sark Freels noles one examnple where

cocyreration erween equipment rmanuatac-

marers and coaling formulalors remains
siromg, “Caoanng prexducers and applicators
are Jowling for higher tlow rates and bell cup reration
speeds (up ro 70,000 rpm ). ABR and other equipownt
sipyiers are worling closely with both groups to de-
velofy atomizers that will perform al this level while
sfill mainiaining or even improving the quality of ihe
finishes prodoced,” @

Dur Syslem’'s Eco RP E elevated rohats,
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