EFFECT
PIGMENTS

By (ynttia Chafterer, CoatingsTech Comiribuiar

spevial effect pigments provide s differen-
tiated appearance, That Is certainly true in
the automotive industry, where thev are s
{1 coatings spplied to both the interior and
cxrerior of vehicles. Shifts in customer color
and appearance profererces drive the nge and
development of ¢ Moot pignients, as do develop-
ments in coalines technology and applivation
] processes, High sparlle Anishes und intensely
' chrumatic colors on car bodies and mirror-1fc:
finishies o EnbCErior COMTONLNTS are ineris-
. ing in popualarity and driving the wae of glass
| fakes, culored aluminums, and shiminnm pig-
' ments with amueh fingt purticle size. Pigmenrs
also need e provide the sane appearancs in
coatings with thinner and/or fevwer layers

Effect pigments are the fastest while exhibiting increased durabiliry,
growing segment of the high

performance pigment market, and in

REgﬂ rdlizss of the end-nse application,

CREATING A UNIQUE LOOK

2015 were present in 70% and 5% Coatings formulatnrs work directly with
t piemenc supplicrs to develop and commercial-
of automotive colors for new builds ize new specialry effect pigments m generate
. . crgilimy color spaces chat aceemuste the
in the Americas and EUf'ﬂ[]E . hudvlines of new vehicles, Effect pimments are

the fastest growing suwmnent of the high per-
formanee pigment marker, and i1 205 were
prescenl in 7% and 65% of autameive colors
for mow builds in the Amerieas and Horope,
respectively, according to Jane Harrington,
raanager of cokor stvling with PPG Autometive
OEM Coatings. “wWhile neutral colors such as
wehily, black, and sitvers <till dominate most of
the mutomotive color palet ie, deep, rich, highly
chromatic blues, grocns, oranges, and reds
have begun W fiml their place in the aylomo-
tive world gy well,” says Tason Wohly, manages
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oftechinical zervice & productappli-
catiomwich Silherling Wanulucluring,
“Special el piements that provide
brilliance and ‘pop’ can help to create

a look that stands out ameong the sea

of eolor monateny, and appeal o those
conau mers who wish o siand apaat
leotn Lhe crowed,® he adds, allen Browi.
advanced development and mastering
manager in the Color and blaterial
Dezign growpy of Ford ®olar Comps aey,
agrees thal, while there will always be
fiche colors for special applications,
wverall there zeemes to be abalancing of
colors o round our a commplete selection,
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with a shift away from achromatic
colors to a more sophisticated, balanced
palette. For some applications, design-
ers are seeking to create a value-added
appearance by increasing the brilliance
and reflectivity of metallic finishes while
muintaining a smooth, non-sparkling
appearance, according to Michael T,
Yenturini, global marketing manager.
Cnatings, Sun Chemical Performance
Pigrments.

‘Lo achieve the desired appearance,
most pigment flakes must be oriented
in g specific manner within the coating.
Theiv particle size also impacts the way
they interact with light; larger parti-
¢les provide more sparkle and irides-
cenee, but the dimensions are limited
to avoid impacts on gloss and other
appearance properties. The industry is
pushing the limits in this area, accord-
ing 1o Paul Czornij, technical manager
with the Color Excellence Group of
BASL Coatings, and is seeking as much
cnarseness as the color can allow yet still
providing a smooth and glossy look. The
rhevlogy of effect pigments, particularly
in high solids, solvent-based systems,
alaa influences their final appearance
properties. On the other hand, thereisa
desire for smoother glass-like finishes,
which has led to greater use of finer par-
ticle sizes to help deliver a quality liguid
appearance in many colors, according to
Brown, However, smoother finishes that
give strong travel (bright face and dark
side-tone) are difficult to achieve with
¢leetrostatic bell application (preferred
fiar 1ts greater transfer efficiency), which
tends to make fAakes stand up and give
amnre granular appearance, according
tn Tohn Book, product line manager
willh Viavi. “Smaller particle sizes and
size listributions also have a negative
irnpact on color capability and metallic
orientation, so such advances are far
ot simple,” asserts Frank Maimone,
manuger of pigment and color technol-
gy for the Color Development group of
EPiz Automotive OEM Coatings.

The shape of the vehicle has a signif-
wani impact on which effect pigments
arw ysed. For instance, fine/bright effect
piemoents that give coatings brightness

with higher travel are preferred for
vehicles that have a more interesting,
free-flowing form, while for trueks,
which are more slab-sidd, coslings
with more sparkle are frequently nsed.
according to Jerry Koenigamarl * wheo
was manager of techniea] color design
for PPG Automotive Coarings i1 Morih
America. “For many of the new car
designs targeting a younger consumer
base, there is a push townnds highly
chromatic colors that employ eolored
aluminum pigments, mica plgments,
glass flakes, and interfergnee pigments”
says Kuhla. He also notes a shifi in the
wheel coatings market, where black iz
becoming more popular ar ehe expense
of traditional silvers.

For car interior trim parts, chirome-
like coatings are used ta create aval-
ue-added look and add haptic properties
to simple plastic and othi companants.
Auto parts and accessories (A4 alsn
tend to be dominated by silvers, and
many of these coatings contain pigments
manufactured using physical vapar
deposition (PVD) processes, Lo addition,
many interior coatings are intended to
provide attractive haptic propertizs.
Because they are often single-laver sys-
tems, the effect pigments must have high
resistance to body oils, perapiraticn,
lotions, cosmetics, and acher chemicals,
according to Jorg Krames, vige preaident
for global key account ruamugrmen!
with Eckart, He also notes, in these
applications, liquid coatings compete
with powder coatings and alrernacive
technologies such as in-muld devoration
with foils.

FINDING FUNCTIONAL AND
SUSTAINABLE SOLUTIONS

Numerous other factors influence the
choice of effect coatings bevond the
appearance a designer wishes to create,
In addition to provoking an emotinmral
response in car buyers, :ffeel pigments
are often expected to serve multiple
additional functions, aceording ro
Krames. The functional performance



will he dicrared by the trpe of coating
amdl coating weplication syslems, For
external coatings, the compact appli-
carinm processes (primerless coating
sysdeng, throc-coat ane-Take, inre-
grated processes) widely wsed toduy oo
axterior car hodies invalyve the appli-
calion of nnly a hasecnar and ropenat
over the c-cour, "Effeel pigmenls in
these swstermns must provide hiding
Pt and exhibithigh chemical -,
tAuislure -, qud TIV-resisla nes penpertics
in order to protect the e-roal™ he says.
In addition, coating formalarions now
have higher pigment concentracions in
smatler volymes, amd the coating lavers
are either thinner or the flash times
are eliminated. *Bath scenarios have a
regalive impact nnenating appearance
and roquine eelensive relormulation of
coatings to meet end-use expectations,”
nates Thanas AL Cool:, global manager
lur coloe and proceas technelogies with
PIMG Avuemotive OEM Coalings,

The trend towards thinner cearings
has driven the development of new
T -saprizcl-ral o cTecd pigment particles
like culored, thin silver-dillar yluminem
pigrnents that deliver brilliant metalli
luster in high-chroma hoes with goed
hiding and gloss. Cencrally, the use of
sraaller particle sizes will provide a
sinoother appearanees with wood gloss,
TTmwever, to achieve the mosr clirematic
eolotr:d clfectz and good Nop hehavior,
manufucturers wosl consisien i ly delives
highly oprimized particle size disiribu-
tions, comments Mile Crosby, market
crgmnant manager ior RAST s {3lohal
Aulomol e ADER Pipinenl s TIsineas
Unit, bew lightweivht substrates have
surtace-roughness and adhesion jssues
rhat alse require eoating refrrmuolation,
acenrding o B Rilhen, direetor ol tech-
neloey aciquisinions for PPO Aulomolive
Olihd Coarings. D11 0 positive 1ote,
Grovwn proints out thar ultra- smoech
primers have helped o achicve a hecter
glass-like apprarange by creating a
smaother base on which v paim,

Such integrated processes are just oo
resoige by the autmmotive ndustry to
irnperove austainaldlicy, reduce the nse
of hagprelonrs malerials and 115 carbon
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High chroma, multilayer effect pigments, newer shades of colared aluminum fiake, and glass flake pigments
have given color formulators the toals they need to achieve head-tuming color shades that excite consumers
and inspire pigment research to dig even deeper into what variations of thesa new technologies can yield.

foatprinl, and mest increasing govern-
mental regularary requirements —all
while ensuring aursta nding vulue amd
CONRRLITET 28l islyelion, aecording to
Crorni], “These imperatives arve driving
innwesation and change, and even gy
fornmmlatioma and wpplicutions change,
effect pigmonls must continue to afford
durable coatings that ave aesthetically
pleasing and in aligh ment with lyends in
color papularity,® e asserts,

Th: nnygning switeh to warer based
cogtings is another kev driver of cfect
plgment development. The woal has boeen
to achicve highly brilliant products with
identical optical properties as thoze of
solvenr-based and nentreated pigmencs,
aceording ta Wark Stoll, plobal hesd
of marketing & lechnical service with
Lokarl, Althongh stability isznes wich
dlominum pigments in wacorborng
fornmlations have, in geners], been
resolved swith silicy cocapsulation

technology, Venturini notes that the
increasing adoption of warcaborene coal-
ings contiibes loodrive pigonent inno-
vation as producers seek more efficient
ways o better stabilize their pigments
amd male them easior tnouse,

Additoral impor tant trends noted
by Bowk inciude the incorporation of
effect pigmenrs in che clearcrat, where
Bistorically thes have onle been used n
the busceoal, This wpplicution is com-
mealy refermed to 2z tinred clearcnacs.
“Tncreased color saturation and depih
atg achioved when oMo pigments
are present in the basecoat and finely
milled organic plgments are added tn
the clearcear,” he says. The el s
crhaneed wheo new nauoscale pipments
with inereasced dispersion saturation are
used in the tinted clearcoats, according
e B, “ These svatems have alleweed
us b achicwr color spaces not obtadnable
m the pust. such s our Buby led o the
Ford Iasion and Burpundy Velvet an the
Lincaln MEZ. Both colora wers crealed
Wit ANTIAROE oMecl pigments fron
LG, Hovweever, as with other recent
developmient, these finishes are nac
easily applied ov repaired, and OFM s
atg loaking lor atrerna e lyen-cont
solutions thut can replivate this look™”
aceording to Book,

PP color experes would ke to see
duralle dye-lilie systems with ulica-
high transpareney fur use inboth
solvent-based and water-bnsed coarings,
as well a5 thinner flales t tinimiee
the number af cleareaat lavers mecded 1o
by e Tenishe Tennk docs nele that new
colored ahiminum plgments can create o
Hnted clearcoat appearance thart iz much
easier t apply and repair.

ADYANCES IN PIGMENT
TECHNGLOGY

Fnnacldition to the development of effect
pigments already meatinned, pigment
matuact iy res e respended to chang-
ing coalings forolation and application
trends and rechnolagics with a variecy
of teclinetops advances of Lheie own,
Dicter W rgurardt, mmanager of color
natching, Evrope, with PPG Automotive
OEM Coatings notes v ey advances.
The first is peocess jraprovemends in the
tranifaciyring of syrchetic micas that
make them more affordable and will
drive a shitt away (rom natural micas
and lead to the deve lopment of meor
chromaiie colors and improved appear-
amce, The weeond {s new processes o
penerate colared aluminnms based on
inorganke layers and brighrer shurninum
lredarocks Vhat offer stylist: higher
chromu smd color saturation. Thin,
silver-dollar colored sluminum pigments
are producing new amd wliraclive coloe
spaces with dramatic chroma and travel
charavteristics, Colored aluminmumn
plzments alao enable soyling of rich,
chromatic coloes al a lower pigment
leading than w combination of tradicional
sileer aluminnm zdlver dollars with
uhsorption pigmencs. They can thevefare
deliver gord hiding with cacallonn gloss,
even in thin-Mlm aolomotive coalings,
according bo Crosby, Meanwhils, the
process of deposithyg different layering
SYSTEms on pigment cores has driven the
intraduction of mogre dramatic olfests
such as botier volor travel and more
sparkle, acevrding to Gareth Huaghes,
director of Americas Technology fow
o Aureanacive Relinish. “The use of
multiple Taver atacks (o oplimiee light



Iraved and incerlferenes in pearlescenc
PLENICTICS 15 o MajuT contributor Lo the
new high-impact colors you see todag,”
Croshy agrecs.

Fuhly sumes 1 op beats “High chroma,
nmtilarer effect pigrnents, newer shades
ot colored aluminum flale, and zlass
ke prgmwm s have given cobor Tormu-
larors the wools they need to achiere
head Turning color shades that excite
consitmers ai1d inapive pigment research
o dip oven deeper o what viriations of
these new technologies can yield, lirom
the high-sparkle glice of glass Aakes
ta the cyg-appealing, high opacily of
cofored afumimims. recent develspnents
are giving formulators the ability oo
rake colors chat dasxle”

T sheralel also b moted thal Tor muany
ot the challenyes fachy autemeoerive
ocnating formulators working with effece
pigingirrs, eecrive solutionsg are olten
achiveed with the ose of sddiives, =Ad
Frekart. we hiave tound it hugely bene-
firial to have divect aceess to addicive
vechnolopios theough Alana's TIVE
division. Cooperative develommnent of
effect pimments and additives males it
possihle to develop higher-perfrmance
prowducl s T mics rerma ek,

There ure limitations of cffeet rechnol-
oz that pigment manotoeturers, coatng
formulatorz, and car malers enntinue
T ek A d pess. Wany are relaicd 1o
the costing application process, "W are
challenged by the effert on fake orien-
tacion feom hell application, and ehere
158 necd foe i mpeevement iraliming o
travel through couipnient, formulstion.
and Hale technology,” soors Mannone,
There iz alzo a need foran alternative to
vacuum metalized aluminum pigmon s
rhat van procuce a liguid metal effeaet or
Lighly brilliant mirrer-like finish nsing
comventional application technology,
acoording to Venturind, “Tiean wich
wacuuma melaliced pigrmenls, specific
lowwe-solids paint techinology and a highly
specialized, skilled application process
rust e uzed o achieve the desired
appe rance,” he adds Asa resoli) the
aumber and Lypes of erl-use applica-
tions are linited—chrome-like whesl
finishes are one example. “Simplification

of the provess wnuld open the door to

a wider ranyge of applications,” asaerrs
Venturini. Ford would like to see ony-
Ly speccialoy “liquid™ and anodized
coatings thar el all specifcations
without the need for a clearcout, sneeord-
e o T,

Mike Junes, paint macerial engineer
witl Pord’s vehicle Operalions unil,
noces that, in general, coatings with
cffocl pigments can he more difficnlt
to apply than coutings wirh traditional
pimments, but the proeess s manuge-
able. Color-shifting plignents poese tlhe
groales! challonge. “The cater changes at
different areles, o i can b diTeult
achieve the smme type of chanpes on ail
counpenents of 2 vehicle, largely due to
vehivle geomerry and the use of different
application equipmenl amlfor process
conditionz at the different component
guppliers,” he explains. Thers iz, in
fact, o wencral need o Twe maore consis-
tent with application provesscs for a1l
onatings that eontain effect piginents.
aueotding to Tnnes. “These coatings are
not as forgiving as painta containing
raditional plgments,” he savs, Jones hus
alsre zeen izeues with the applicativn of
caslings containing aluminum pigioents
created using PVTL Krames adds that
the ability to combine IV aith electro-
static apray application is a major focws
ol research lor the automotive indusar.

There are, 10 fact, a number of fasei-
nating new effect techoulugivs undor
developmenr with porential for use in
the aulnmotive [ndustey in the distant
future, PFprnenia chat have switch-
able functonality or that incarporate
photacaralytic Tith. are frst taw of the
innevaliens Fekart is investigating.
Eckart 1s also developing eTect pigments
for inproved heat Insulation srnd beler
carrasion protection, az well as pipinents
Lhal have mulciple functionality. ¥iavi,
meamwhile, isdeveloping a ness pigment
effect that draws (nspisalion Froem The
natutral surface of a moth's eve, This
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very fine scruccure creates a blne-grecn
alowe whon vigwod in relen-refleclion,
according to Book,

Tord i= paving cloze attention to
potential legialation relaced toinlrared
(IR requirements In Californis und a
few other states, *T'he California Ar
Tesouree Board (CARE rules may
reguire spec Dewdion ol the amont of
1H energy absorbed by a vehicle i order
to healp vepulate the tetuperature in
the ineerior and chins reduce che siee of
the air-conditioning unic amd increase
mileage,” Brown explains. There iz also
interest in the nse of effect pigments
in a rkeing sl egios, Book raises
the coneept of paid ceders, “Ireminm
colors hove been available in the luxary
segment for some thime. (¥R are alsn
Ao e reguent Ty olTering modesily
priced special option colors on ecen-
oy cars. As a result, it is becoming
an increasingls iMool challenge to
maintain an appearsonee difference Tor
luxnry earcs, leading o more innovation
in pigment and coating technologies,”
Tte notes. Teowen B8 alan intorested in
spocinliy pigments thal woe ilercd Lo
Tepresant a specifie brand.

Whatever the driving forces, contin-
ned developmenc ol interesting offect
pigment echnologics cun be cepocied
golng forward, "1 recelves a lex of
unigue special-effeces requests from
you g autamotive dekigners, s Tehinl
Vhere will be some exeiling vhings
happening in the furure in sxterior auto
paints, according to Koenigsmark ™ 5

STerey owngseth, uil wals e of
Technicad Color Degyn for £P0 Andomolive
QBN ooy in Moreh Amerie, pitssed e
m Hecember 2005 aiTer @ bfef okl wich pon-
credtie ennerr Fe hod warked far FINT for over
30 e, Jerees color sxperefae, craarieity, and
passton i cors will be missed by tho global aueo-
riLend fve fetadast r, aned B ot oo atlanteog eo
wolar desigr wall ve vn i Jetore reodel poars.
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