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An Overview

by Cynthia Challener,
JOT CoatingsTech, Contributing Writer

aint application technology depends on the type of
coating and the nature of the substrate. The nuajor Lypes
of coatings—hiquid, powdes, UV-curable- Jare all ap-
plied wsing different methods. Cholce ol lechnique can
also be determined by the specilic applicalion.
Architectural coatings are applied ditferently than in-
chestrial and aulomodve finishes, Liquid coatings can
be applied with brushes, vsing spray technology, or vit
contnuous methods such as roll, curtain, and air knife
technology, The application of powder coatings is (ypi-
cally done wia electrostatic spray fechnology. Uv-cured
coatings, which can be solvent-lres, walel-based tormu-
lations, ot powder materials, can be applied in a varlety
of ways. No matler what the coating type or the appli-
vation methodology, transfer efficiency and uniformity
cemain the critical parameters that continue to be ad-
dressed by rescarch and development effords,

Sprav systems are one of the most prevalent tech-
nologics for applying paint L various sulsiales. There
are three major types of spray syalems—ihose that are
air driven, those hal are aidess, and these that rely on
elecloostatic inleractions to artract the coating tw the
surface. Liquid paint sprayed via air spray or high vel-
ume low pressure (HVIT] technicues can be: {feund in
automotiye, refinish, wood, wnd general indusidal ap-
plicationy. Aitless systems are lyplically used by painting
comiractors [or residential repair, new constracion.
mainlenance, and institutional applications. Roth Tigf-
uid and powder coatings can be applied using electeo-
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static techniques. Manuwal and automaric elecuosiatic
syatems ave vsed by the melal finishing, custom coal-
ing, amil OFM markets including autometive, appli-
anve, lawn and garden, and genersl metals,

The leey issue for manulaclorers of paint application
eguipment is the need W meet customer demands for
Increased efficiendes in the pain application process.
“Supiers needl to bring to the market products that al-
Losw ugers of paint application equiprnent to do mere
with less tme, elfor, or cxpense,” savs Lammy Robensan,
general manager with Azimouth Spray Systems, T1C,
www. spraysysleinsonline.com, a business 1o business e-
comrmerce site for professional paint application egquip-
ment, “Frocess lechnology tnnovations typically pro-
vide greater wansler efficiency, through-put, or
flexibility for our custoemers,” notes Vince Dattilo,
rtnaget, applications lechnoliggy and development
cenlers with PPG Industries.

Advancenents in pain application technology wend
Ly L imprrowvements on exisling technigues. *In gen-
eral,” saws Mr Robertson, “most new products on the
market feday are refinements ol exisiing proven prod-
ucts. lncremental enginecting and dexign changes are
providing additional vatue in smail sleps.” These
changes also irmpact the coatings manulaciurerns as
weel |, "With each new applications process inaovalion,
there i a ripple ellect resulting in the need 1o adjust,
chiangge, o otherwise relonnmulate coatings to work
within the new applications provess,” explains Mr
Dadlilo. Mr. Robeitson adds thal the ability to access
imdormation and complete transactions on the Totermnet
has made it easier for suppliers o comunicate with
their customers.

As a coatng focmlator, PPG has lound that many
developments in paint application technologpy are
driven by a specific Indusiry. As an example, e aue:
mutive tchustry has tocused on the advancement of
the “medallic bell,” atomizer for spray applications over
the pasi several years, according Lo M Trattilo, Owerall,
though, he sees o comsolidation of application
processes ahd alomizers. “We are closer Loday Iy am
ileal applications process than we were 10 years ago,
andd many atomizers and procesy configurations are be-
girening tov look and pedform in a similar fashion,” he
conlintues. At the same time, mane customers are look-
ing fior costimized solutions for their coatings applica-
tions needs. “A dhallenge for coatings suppliers like
PG is keeping many generations of coalings prenducts
arlive whete the combination of coatings and processes
bevomes more varied,” M Dattilo adds, John
Ashworth, mianager of paing products for ABE, also
notes that the elficiency of the patnt application
process can be grealy improved with the addition of
wmaT automation, such ax rolworics,
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Application Update

In the future, sy Danilo expeats to see a contimed
evolution of the bell awomizer and the cvenal staivi-
lization of its change [oe bath liguid and powder conal-
ing applications. 1ssues do still need to be addressed
with reyrard as to how to achieve direct charge In waler-
Drrne coatings, or charginghandling of powder coal-
ings. The other area that M Datlila would like o see
addressen] 3 the use of real-time data in the application
process. Cuarrently there ave systems (et capture and
process da Tor later analysis, “Lindforunately, we do
not e see the ability to capiure real-time da, make
an analysis of that data, and then provide suggestions
through a dirent connection to process varialsles that
will manage the process,” he says. “When the process
and coatings are in harmony, the outcome is very high
first-time-through capability,” wr, Darttile explains.

LIQUID COATINGS

The major methods for applying liguid paings for in-
dustdal applicaticny include sprayving (both raditional
andl electrostastic] [or subsirates with comples slupes
andd vol} or web, curtaln and lmife techniques fooniinu-
ous operations} for less complicated pants. Wiy spray
technicues, the transter elliciency and vniformity of the
coaling that s applied remain the critical aspects of the
coaling provess. For continuous processes, line speed is
also an issue

Transler efliciency relates to the percentage of paint
spraved thal aciually adhexes to the submsinie. The cur-
rent standard is 65% o hetter, according to Professaor
Ravmond Fernando of Califormia Polvtechnic Siale
VIniversity [San Luis |
 Hrispo), The need
{ow improved trans-
ler elliciency nrigi-
nates both (oo in-
creasing envitonroentil
regulaticns; especially for volatile
omganic compounds (VO] and waste
tinimizaton, and the alwious desire
Loy keepr coses loswe by using only as
much coating as necessary,

The introduction of HYLE spray guns
within the last 10 years las been a re
sponse to the need G improved transier
efficiencies and waste minimization,
Fhese spray guns use lower pressure tw
gprav a higher volume of the paint. As a
result, e spray area is mote concenirated
and a greater percentage of the paint can
be applied to the subst rate.

In Calitornia, anather development in
the: inonitoring of spray applications has
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been driven Iry the Califoimia Al Resources Boird, savs
Prot, Fernando. Shops with spray operations are Lesiing
monitoring devices that utilize laser Lechnology Lo de-
termine when overspray is ocowring. An alarm is wig-
gered if the spray exceeds boundaries marked by laser
heams, and the operator is given information so thar
the spray svstem can be adjusted,

Spray technology s ideal for many industrial appli-
cations where parls are three-dimensional and have
many nooks and crannies that are difficult to reach.
The automotive indusiry is ane such example, where
most of the pans have ivregular shapes. In these cases,
ributs have found great wilite ax the technology for
cantrol of fine movement has rapidly advanced.

TTW Ransburg developed the liguid electrostatic
paini application technique and manufactures thiy type
ol hand-held and avtomatic equipment. Products in-
dude automatic guns. bells and disks, plos fluid hao-
dling equipment. The company recently inirodiced ils
high-speed Turbodisk applicater for the aluminum ex-
trusion markel. Ranshurg's Evolver automatic robot gun
and RMA-202 robotic bell atomizer are also new to the
market, “These producls provide excellent wansfer etfi-
riency and atemizalian with fine particles producing
liesatiful class-4 finishes,” says Tudith Lietzke. marlet-
ing manager with [1W Ranshurg, The company alsc re-
cently introduced a new product called the T-R-0-C
{Ransburg Integrated Operating Controls).

ABY is another company offering @ full Yine of prod-
ucts for painting and coating, ranging ltorm rmbols, ab-
omizers, and process equipment to peripheral devices,
such as contrals and process system devices. “in 1oday's
gnvirommentally sensitive market, paint application
techmology is driven by customer needs for a consis-
tend, high guality tinish part, fo mini-
mive eneTEy CONSUMPLON, remove:
people (rom a hazardous envi-
vonmendt, and eliminate emis-
sions and wisie all while improv-
ing finish quality.” savs My
Ashwonth,

The company is most widely
knowwn for its Dlexline roliotic
painl applicators. ERB 5400 is a
family of paint robots offering ac-
curate painding, high uptime,
low paint consumption, short
cycle times, and effective inte-
gration of paint applicaiom
equiprment, according Lo Mr
Ashworth. "ARR's unique
Tntegrated Process System [LPS) [eatures closed-loop
regulation and high-speed control for paint and airllow
adjustment which minimives overspray and ensures a
consistent, uniform film build,” he acds
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[IW Kinishing Systemns, which ofters the Bioks and
Devilbizs ranuls of paint application equipment, haxs
recently developedd a new method tor reducing the
mottling assecialed with wood finishing malerials ap-
plied through spray equipment, The new internal jel
impingement technology hias been utilized in an HYLE
sprav gun for various wood finishing materials includ-
ing nongrain raising, Woners, wiping stains, and top-
coats, The technology lnvolves preatomization and
uniform pattern coverage and provides reduced mot-
ting and haloing and improved calar consistency.
1onwer atumization pressures ate reguired and less ma-
tecial is consumed as well, "Savings both in time, mate-
rial, and reject rate could be significant e the wood
finishing industry and result in other savings dowo-
stream, says Chuck Scott, marketing manager with
1w Finighiog Systems. Turther stadies are being con-
ducted with other materials. The company is also in
the process of developing several other new products
that will increase ihe transler effidency or Iimprove
process capability tor a variely of single and two-com-
ponent applications.

Plural component sprays are another area under in-
vestigation by many compantes. The application of
highly reactive multi-component coitings has been a
challenge for the industy because ey often reagt im-
mediately npon being mized. These coatings are desir-
able because they perform well in very aggressive and
harsh enviranmenis. The advent of plural component
spray guns, which have Lwao ot more nozzles that spray
the different components alongside one another, has
made the use of these reaclive coalings 3 possibility.
The components mix dynamically and get deposited
om the surface, Chemical companies such as Bayer have
aclive programs in this area. [he LIS, Nival Resen reh
Laly is also investigating plural component sprays for
use it the application of highly teactive coalings Lo

ship huils.

while this ares remnaing largely developmental, there

are some commercial products, Grace's Industrial!

Avtomotive Fquipment Division (TAED) introduced

the Xmeme Mix plucal component aitless spray

package in October 2003, The new sprayer iy oe-
signed for spraying plural-component, profective
roating mategials used by shipyards,
railcar manutaourers, and
relnslders, as well as indus-
trial comtraciors whe paint
bridges, waler towers, and
ather stoucluces reduinnmg
tough coatings, according [o
hiark Sheahan, vice president and treasurer with Liraco.
[ATD also nroduced the Reactor E-XP plural compo-
nent proportioner and Fusion spray gun, These prod-
nets apply high pedformance coatings and other fast-set
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materials, as well as foan
insulatan sud palyurea
in residential, comuier-

Application Update

fechnology

oTal, and indostaal con- fompany
struction marlkets, ABB
While spray applica- Dairr/ Behr
lieny Is widespread in the Eisenman
incustrial seiting, Prot Famuc
Fermando believes there is Global Finishing Solutions
much 1o be learmed aboul Grace
the rechnology Tehind Haden

paind spraving. "lhere is ITW Gema
sLill muech to be winder-
stond with regard 10 the I Ranshurg
fluid propendes of Blardsar
painls,” he notes. Suwdies Sames

need o e done on how Spraymatisn
spray palwrns form arul Wayner Systems
what impact droplet siee

has on them, sccording Comtpantes to Wateh

ITW Industrial Finishing {Devilhiss, Binks)

Electrostatic lquid spray equipment including robatics
Full integrator

Full integralar

Liquid spray equipment

Electrostatic and traditonal lguid spray equipment
Lequid spray equipment

Full integratar

Electrostatic powder spray equipment

Liguid spray equipmant

Electrostatic Liquid spray eguipment

Electrostafic powder spray ecduipment

Liquid spyay equipment

Liquid spray equipmant

Elecirostatic powder spray coquipment

i Prof, Ternando, “We
also need o [eam more
aliout the propertivs of
coaling components and
whal impact cach vompo-
netl car have on atom-
izarion of the painl Cormenty we can use the same ap-
plication sguipment under identical conditions Dt get
rumpletely different atoinization propertics from dil-
ferent coatings. f we can determine what impact Lhe
dilferent components have, we can then optimize die
spravability,” he continues. And of couse iimprove-
ments woll need 10 he made o transter elliciency,

C.A. Technologiegs

Parker Lonics
Titan Fool, Ine

Froom an equipment manalacturer’s perspective, the
key issnes in spray coating ate controlling and measur-
ing the application of the coatings, according e Ms,
Lietzke. She adds thal conmolling coating pararmeders
such as iy, remperaiire, and viscostly using dosed
loap conlrals is also mporant, “As paint application
technology providers, we must provide solutions for
our customers,” she says. “We also need 1o constantly
work to improve guality of fnish, In addition, first-
time-through production and cost reduction remain 2
leey focus of owr develipment eliors, The overall goal
i o Dring brealt through techiology to the markel”

Improvernents in confinuous coaling operations Lyp
ically relale 4o increasing the line spesd of the process.
In coil coating [or roll coating), the coaling is applied
Loy i rerll of metal sheets thal moves through a web of
the coating. Once the sheets are roared, pans are fabri-
cated [rorn them. Carage doors and oiher flat pans are
cxamples of producls coated with this method. The
thickness of the coating s selated to the line speed of
the process.

Wy, coatingstech. ong

Diversified Finishing Equipment

Liquid spray equipment

Lustom tiguid and powder finishing systoms
Powder application equipment

Innavative aifless pumps and accassaries

If & part has emabossed or textured markings, however,
the coil coating process will not maintain the surface
markings, it provides a flar coating with thicker wreas
where the substrate is embossed. Ly order to Tetain the
clesign o0 a par, the air knile coating process is ollen
emnploved, ln this coating operation, a coating roll pioks
upr the coating. Directly above 1t is a second roll, and the
submirate moves in hetween the wo pads. The air knife,
which is a thin stream of righ velocity ain removes the
cxcess coating from the embossed areas. As a result, the
part has the same thickness of coaling over its entire sur-
face and maintains the emwshossed design,

For discontinuous substrates, curlain coating prosdces
i better svster for applying paint than roll coaring,

Phutor caurbesy of ITW RGE Ardshing.
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The corating cas-
cacles through an ap-
proximalely six (ool wide slot,
‘The parl 1o be coated moves on a con-
vevol belt at anywhere trom 200 [min to 100
ftymin. The coating gets depaosited on the surface inoa
thin layer. The line speed is limited at the lower end
becanse the curtain must be maintained. As with eail
coating, the thickness of the coating can be maintained
by adjusting the line speed. However, there is an upper
lirnit w the speed for curtain coating, as parls will not
be coated properly il the Tine speed is too high.

POWDER COATINGS

Powder comtings are applied 1o melal sucfices using
elecirostatic attraclion of the painl particles w the
metal sutdace. For nonconduclive surlaces sucll as
wood, plastic, and composites, a “prep-coat” is often
applicd that provides the necessary conductvity, Tn
other cases, moisture in the wood or conductive addi-
tives added o a molded part can senve as the source of
comductivity. Flectrostatic spray provides significandy
enhanced Lransler elliciency over atrspray wilhoul elec-
trastatic attraction. 'he powder application equipment
market was flat in 2003 with respect 10 2002, accord-
ing to industty experts. Some companies, howeser, do
expect significant growth in 2004,

"The ey issue in powder coating application tech-
nology today is just that . . . application, " says Carl
Kyrk, director of marketing, development & product
planning—~MNorth America with Wagner Sysiems, ne.
“Applying powder w e work piece and nol inta the
powrder collection system is e kev Lo a future when
spraving-te-waste will become the norm. Our goal at
Wagmer is to develop technological advances that hur-
ther indmease transfer effidency to the point where
powder reclamalion becomes passé, therely indreasing
productivily. Productivily is the North Americary ad-
vantage, Plants all over North America have line speeds
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that mmake other global markets envi-
ous, i onder 1o keep manufacturing
om our shores, we need to continue
to malee these tvpes of advances,” he
COTITNIES,

5
\Z .

% TTW Gema, which manufac-
turey electrostatic poseder coating
% apray ecuipment, is another

corpany [oosed on improving

the trnsler efficiency of powder
caaling application processexs. The com-
pany has recently invoduced two new products o
the market—ihe LasySystem automated DpliSyslem
spray guns and controds, “The biggest advantage of
Lhese products is their efficiency,” says Teft | lale, mar-
keting manager with ITW Gema. “These products apply
powder effidently and effectively and provide uniform
coatings as well,” he adds,

Omne of the newest technologies 1o be introduced 1o
the marlet is the Pulse Power powider coating system
develomead by Parker Tonies and 1ONTRCH, The pulse
ponwer syslean can signifcanily improse transler el
clency, paclicubiarly on complex parls with “Faracay
Cage” areas. Cusiomers have been able o reduce poie-
der consumpiion by up te 35%, wlile olwers have been
able to eliminate a touch-up operatar, Other benetits
include smoother finishes with reduced orange peel
and back ionizaton. Very thick coatings can be applied
using the pulse power system, and metallic powder
coatings react the same as standared powders, “Tulse
power teprresenis a new and clearly different approach
ey ervercomning the "Faraday Cage’ issue” says Mr
Robertson.

Bezides Lransler elliciency and the desice [or unilorm
coalings, the main issue for application ol powder coat-
ings has revolved around the need for faster color
changes. “The buzz in the industry is about calor
change, " adds Mr. Hale. *Color flegibility is a big chal-
lenge, We need to develop application equipment thal
allowwrs our cuslonners L gel as meh product throwgh
their process as fast as possible with as imuch Mexibilicy
as posaible *

According 1o Harry Lader, an independent coalings
consultant, a tull color change can take 15 wo 20 min-
utes and reguires two Operators to manage it For com-
panies making ot to 80 color changes per day. that
limd of fime and fmvestoment of Tesources 15 unaccept-
able. This need, combined with the Inereaseed cost elfee-
tiveness of powder coalings and improved recyeling
ability, has resulied in a shiit to "spray-to-waste” tech-
niques where the guns and lines ave blown out after
cach color is used to clear them for the next, Mr. Lader
also says that booths hawve been designed with low air
flersr wreund the parts being sprayed (o help improve
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transfer effidency. Technology has also been developed
to minimize the amount of powder that adheres to the
walls of the booth, tesulting in more powder getting on
Ly the part as well decreased deaning tmes,

Wapnet Systerns, Inc, manufactures a complete range
ol poweder coating application equipment. from man-
wal o Mully auiomated systems, The company's new
Drura’lech powider spray booth features a wansparemt
rexal Tor a mach brighter coating envitonment and is
constructed of UL selextingmishing, flame-rated.
durable palymers thal also reduce powder deposition
on the walls. [1W Cermna has also introdnced two new
recovery boaths 1o the markel Both the Magic Cylinder
and Yortech bootls have been designed lor the exireme
color change environment.

Production of the powder coalings themselves s also
affecting the application of paints. Paint manulaciurers
have improved the particle size distribution of powder
cowrtings by removing more of the undesirable fines.
The narmser distribution has resulted in reduced waste
and grenter transler efficiency, Tssues such as chargeabil-
iy of particles and pacice shape are areas that Mr
Lader expects will e investigated in the near fuere,

Lean matialaciurng may also be an issue for the
powder coatings application market in the fiture, ac-
cording to Mr Llale Various companies tale different
approaches—>5ix Sigma, lodal (ualily Managemeni,
just-in-timme manufacuring—but e averall goal s
process improvement. “Before the economic downturn,
COMTITRITTI S wieTes investing in lean manutacturing pro-
grams. These were dropped when cost savings became
the majos focus T expect that once the matket improves
we will see the industry loousing its attention again on
lean manutacturing as a way W achieve significani
process inprovemennts and address demand Mow man-
ufacturing issues.” Mr. [lale explains.

CURING

many types of coatings
can e cured using infraved
Lechimology. Infrared is ab-
gorbed by the coiting, heat-
ing the subsiuate and the
coating, resulting in a
quick curing cvcle. A major
acthvantage of infraved cur-

W contingstech.ong
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Fhete eaurbssy of ITH Gema.

ing over traditional curing with comvecticn ovens s di-
rect heat transfer—no heat is kost to the surounding
air. Renefits ate seen in shonened cycle times, increased
pracluctivity, and reduced floor space and energy con-
sinion.

A variety of conyveyors, such as chain-on-edge, flar-
line, and overhead styles are vsed to assist in the appli-
cation ol coalings through the oming process, These
cotveyors are compatible with beath Tiguid and powder
application equipment and can be used with infrared,
convertion, or combinatiah owvens.

11w BCK Finishing Syslems designs, fabricates, and
installs elecoric infraved curing svaiems with cupahilities
for quring a full range of coatings incduding Tiguid,
prwder, Teflon, wax, UV, and adhesives. [1'W BLK ol
fers focused selutions to a wide range of indusuial cur-
ing mul material handling needs, “We spedalize in pro-
viding custom conveying andd curing systems that fita
specille company’s needs, thing ensoring that the s
omer's process is as ellicient as possible” savs a com-
pany spokeswoman. “Our syalem advantages include
roduced energy consumption, Hoor space, increasead
productivity, and premier finished prodoct quality,” she
adds. The company also of-
fers tumleey system capa-
hilities, process verifica-
Lion, installation, start-up,
and training. Recently TTW
BCK inleoduced g new
patented IR Smarl Lab
Creenl designed to test coat-
ings and processes using
infrared technology. @

Phatn coyrtrey of Wagmar Systems.
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