Globalization—
The Key Driver
for Color and
Appearance
FEvaluation MarKket

aint and coatings manufactur-
Pers rely on the fact that their

products enable their cus-
tomers to differentiate themselves
from competitors. Color is a critical
aspect of the paint or coating that is
providing the differentiation.
Accurate and consistent color meas-
urement at facilities located around
the globe is necessary to achieve the
level of quality demanded by con-
sumers. Advances in software, com-
bined with Internet access, are mak-
ing it possible for international
companies to meet local market
needs while retaining central con-
trol of materials and data. The over-
all result is improved service at re-
duced cost.

IMPORTANCE OF COLOR

Paints and coatings serve both
protective and decorative functions.
To the consumer, the immediate
impact of a coating is its appear-
ance. “Color is used to transform a
sometimes ‘colorless’ object into
something that is more aesthetically
and visually pleasing. The color and

surface effects enhance the shape
and/or texture of objects to be more
pleasing to the consumer, architect,
or designer,” explains Norm
Demers, applications support man-
ager with Konica Minolta Sensing.
“Humans are heavily influenced by
our eyeballs and because of this
paints and coatings have become
the most efficient way of improving
product aesthetics,” adds Brian
Failor, director of sales, North
America, Automotive & Industrial,
for X-Rite, Inc. “The coloration of a
product is the most value-adding
step typically done to a product and
can greatly influence the perception
of a product.”

Most importantly, brand identifi-
cation and perception of quality are
closely linked to color and appear-
ance of consumer items. “As hu-
mans see ‘in color, most will associ-
ate color (and appearance) of a
product with its quality. They see
and recognize these colors and au-
tomatically think of the brands they
represent,” notes Val Cosh, sales
manager, Color and Appearance,
with GTI Graphic Technology, Inc.
“First impressions count and for

by Cynthia Challener, JCT CoaningsTecH Contributing Writer

36 July 2006

most products that first impression
is visual,” stresses Kenny Thomas,
product manager, Paint and
Coatings, with Datacolor.
“Depending on the product, ap-
pearance factors such as gloss, haze,
or texture differentiate luxury prod-
ucts from commodities. These per-
ceptions translate directly into eco-
nomic value.”

Consistency of color and appear-
ance are also critical. Rob Morris,
director of marketing and customer
relations for Ocean Optics, Inc,,
stresses that “color and appearance
are among the basic parameters of
quality control in a number of dif-
ferent manufacturing industries, but
in particular for paints and coat-
ings.” Variations in color are viewed
as poor quality, according to Jan-
Paul van Maaren, vice president and
general manager of GretagMacbeth’s
Color and Appearance Business
Unit. “The globalization of the sup-
ply chain is more apparent today
than ever. It is increasingly impor-
tant to consistently and accurately
match component parts manufac-
tured in different locations around
the world,” he says.
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“The vniformity or hammony among
all imdividhaal paris is prarticulardy i
porianl,” adds Sandra Weizel,
business manager plastics,/ proe-
uct manager color for BYK
Gardner. In the case of a car,
she says, the exterior finish
hatmony between horizon-
tal and wertical pans 19 crili-
cal. Fqually significant is
hewe aded- o pacts such as
bumpers, spoilers, mirmor
housings, or other decoralive
i pairls maich the adjacent
body panels. Differences are espe-
cially ubvious on models with panels
having wery Light s o each other. The same
i% Uue [or appliances, electronics, and olier con-
suier products.,

COLOR MEASUREMENT

‘Ihe importance of calor necessitates a means for
accurately measuring it. “Fach individual has a dilfer-
eat perceprion of color, and i is very dillicull w com-
municale thal perception from cue persen o an-
other,” notes Tames Fusco, techmical coardinatar for
Paul M. Gardoer Company. The subjective nature of
huwman color percepilon has several causes. Accovding
to s Weixel, eve fatigue ocoarming with increased
age results in oljects appearing more red and vellow,
Color perception s also intfluenced by moods, and
gender plays a role in how people pereeive things. To
complicale the issue Turther, viewing conditions, in-
cluding ihe light source and degree of light diffusion,
and surface conditiony also contribiude Lo a person's
perceplion of color and appearance. "Tuman percep-
tion of color is surprisingly variable, Tt is a psy-
chophyyical respomse Lo heth light source and objecl,”
addy br Themas.

lnsiumentation provides paint and coating manu-
tacturers with a means o both messure color and com -
mumicals egarding color properties inoan internalion-
ally accepred language, The intemmatiomal standard
color systern, the CTELaD System, is Dased on three pa-
rameters. The L value comesponds to lighiness, the B
value to the bluefvellow content, and the A value to
the greenfred compuonent of a coler "Current mieasure-
ment technology objectively and reliably describes a
procluct’s color as well as the diredtion and magnitde
ol cotor differences,” Mr Thomas explains. “Modern
color measurement systems directly describe an obiect’s
interaciion with light. Two objects with identical inder
actions will appear Lo e the same color—to all ob-
servers—in all light sources,” he adds. Mr. Cosh adds
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that "being able to communicate color on an instru-
mental basis (i.e, spectrophotometer) using vanious
color space equations [(such as Chromaticily xvy,
CllLab, CIELCh, etc.) allows a coalings company to
commuunicate directly with pigment suppliers about
their needs.”

Measurement of color Iz important not only with
regard to consistency of the final product. Many paint
and coating manufacturers rely on color measurement
throughout the production process and even after the
product reaches the retail stove, “As paint and coalings
prosducers maodity formulations fo meed new perlnmnm-
ance criteria and enviranmental regulations, they
ust continue to meet customer expectations for
aesthetics,” says Mr. Failor, He also notes that there
are many processes, rom the painl foemubadon to
the application of the paint, which can impact the
final color of the paint, *Color measurement tools
and formualatian saltware, which are nol wicked like
the human eye, provide an objective technique for
manitoring and assessing color ar different stages of
the process to ensure an aesthelically pleasing end
produet”

Maoniloring processes can have additional benefits as
well, “Beasonably inexpensive optical sensing edquip-
ment can make i feasible o more elliciently evaluate
color throughout the production mn, which can ensure
less waste, improved processes, mnd overall Belier con-
trerl of the final product,” states Mi Mords. One exam-
ple is e use of color measurement to detect process
variations. “Analysis of colon especially speciral analy-
sis, is a very useful wol for diagnosing causes of
process varlation, and can allow for etfective prediction
of process changes and enalile producers 10 maintin
prowrerlies wilhin customer acceplability limits,” com-
menls Mr Thomas.

On the retail end. some paint manufacurers have
nsed color instromentation and formulaton soltwace
Lo creale an inleractive color matching experience fov
consuiers. “Not only do these systemns allow the con-
sumer o pecform e color march themselves. they can
view the colors in a vinwal toom and are supplied with
recommended complamentacy colors for (rim and ac-
cent,” explains M, Cosh. "The end result is that coating
peoducers distinguish themselves and their preducts
trom others in the markeylace.”

Whether used in the manuleluring selling or a home
improvenent store, color measurement instmimentation
today comsists of mwch more than just the messucement”
device. “lnstrnments do nol work In an Isolated envivon-
ment aymere, Software and middleware, plus global
connectivily through the Internel, are making i possible
for paint and coatings producers to offer a much wider
range of colurs while exercising increased comtral,”™ stale
bx, van saaren. Spectrophowmeters are he most com-

July 2006 37



o instraments used today, Colorimelees, ploss melers,
and light booths are alse siandard equipment,

Specurophotometers are available in benchrop and
hand-hel] versions and come wilh o mnge of software
capabililies depending on the manutaciires, according
to [lal Cood, divector of marketing services with
Hunterlab, X-Rite's Mr bailor adds that "coatings are so
diverse in their applicadon, which can achieve such
varying visual efTecis (from special effect coatings in the
automedive industty to trade-sales paings we use in our
hiomes), that instroment selection is imporlant W
achieving necessary results,” Portable instuments are
receiving a lot of attenton, according to M1, Fasco,
“Portable devices provide a means Lo gather relialle
data quickdy in a wide range of locations. '1he data can
be evaluated at the time, or talen back to the lab and
dlonenlaaided for more detailed analysis and historical
comparison.”

Spectropholemelers work by tesolving light re-
flected from the sudace of the coaling inlo s spectral
components. A photoelecoic detector quantilies Lhe
reflected light. “Io Tully characierize spedal effect col-
oy, spectrophotometers wilh dilferent angles are
needed,” notes Ms. Weixel, A variety of instrumenl
geometries are available including 0/45 or 450,
Spherical, Multi-Angle, /0, and 030, with many ex-
isting in hoth contacting and noncontacling designs.
“Many coatings companies e Spherical or /45
geometry instruments interfaced with sofiware (o do
color malching [formula prediction). Automolive
coatings containing special effect pigments requive the
nse of a Multi-Angle instrument, ™ explaios Mr. Failor,
X-Rile also offers istruments designed to function in
harsh production envirenmenis 1o enable real-rime
clata collection.

Closs and waviness are appearance properties meas-
ured by instuments. Glossmeders directly illuminate
the surface and measure the specular refleciion.
Differenl genmetries are also used in this case to get a
clear differentiation over the carplete range from high
gloss 1o tnatte, acconding to Ms. Weikel. Waviness can
be measured as well. BYK-Gardner's waye-scan DO
uses a diode laser source to illuminate the sample. The
refllected Tight intensity is evaluated at the specalar an-
gle as the instument is moved along the surface,

All of the instruments just descrilied allow the uger
Loy cquaniify andd assign values to the color andfor ap-
pearance of 2 coated product. According to M1 Cosh,
though, visual evaluation remains the most imporiant
analvsis of color “Even if quantified values tor a color
are within spedfication, they may not he aesthetically
eazing. Ultimately, a visual assessiment under con-
wolled lighting conditions using a Iight Boath will
clearly alluw the coatings supplier W approve or eject a
product.”
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GiLOBALIZATION DRIVES
DEVELOPMENT

As Tor other suppliers amd sup-
porting industries for the paint and
coanngs market, consolidation and
globadiwation ol major paint mam-
farturers has and will condnue o he
a ey driver for the color and ap-
PEATANICE IR TETIE ML ST, T.h[fﬁ[f
changes present challenges as well
as provide opportunities. "Color
andl appearance instoment
privviders Gee an ever-evalving need
for producing extremely technical
produces that provide users with bet-
ter, Fasler, abd concise inflormation
in a package that can be easily im-
plemented and used, regardless of
DBackgrownd and training, by people
around the world in real-time.” savs
M. Tailo,

Comsalidation in the paing and
coalings indusiry has meant hat
there are now a handtul of compa-
miex dominaiing the market,
{Cretagadacheth and X-Rile have responded to this
changing environment with 4 planned merger expected
to be compleded by fuly 5. "We have observed that cus-
tnmers of color measurament insleumentation and
software in the coatings, textiles, digital photographs,
andl other owarkels are growing in sive, Technology is
moving fast, too. We need 1o be bigger ourselves in o
der to be able to support these larger customers,” savs
mr van Maaren. Mo Bailor adds $hal “the menger will
enhance X-Rite's ability to deliver better systens 1o all
markets and emerging markets not defined today.”

A cuslorers grow, (hey are alse able to put more
price pressure on their suppliers. “PPaint and coatings
manmufacturers have gone from being regional to be-
ing glohal, and wday they are making acguisitions in
regions of the worild where disposable income s
growing,” Mr van Maaren noles. “The paint industry
seems Lo be shrinking,” adds Mr. Cood. The global
economy is having an impact as well, “wWith current
exchiange rales, LS. producls are more attractive in
Lurepe, but unfontunately many Euenpean priodicts
have become ol of reach for U5, customers,” ex-
plains kir Iuseo.

A key impact of globalization has been the need Tor
improved communication, “The ability 1o provide of
fectual lechnical and industeial sapport actiess a global
supply chain remains a key component of success [or
paint and coalings companies,” nndersoores My,
‘Thomas, Improving instument repeatability and inler
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instrument agrecment are also
key issues, adds Mr, Diemers.

The need {or color consistency
is the underlying - driver for the
market Widay for many reasonsg.
Companies thal are expanding
into emerging areis of the world
must he able to provide e
legacy colors expected by the
loeal markets, becanse the con-
sumer linls poor colar consis-
tency with poor quality, accordiog
o ML wan Mauren. “These com-
[ranies need assislance in develop-
ing lormulations that will macch
corlors rasedd om desired maten-
als”

Tt is imperalive that there be
color consistency throughont the
supply chiain, thus presenting @
thiallenge of econamics; Noes the
coalings prodicer insise and spec
ify that their suppliers use the
same color instruwmentation and
conlrollad lighting that they (o™
poses Mr Cosh. “Tor some ven-
tlors in the supply chain, high-end color measuring in-
strumentialion may be too expensive for purchase.
Conversely, losing vendor privileges with a large cus-
tamer because they did not use the specified equip-
ment would not be a fnancially sound decision, A
compronuse would have 1o be mel 1o assure the quality
and comsistency throughout the supply chain.”

Phota cauvtesy af GT1 Graphic Technalogy, Inc

As painl manufacturees become more global, they
also need to be aware of varving COUNTY environmenlal
regnlations, Language is another issue with which they
must contend. "Add in constantly changing soliware
platforms and the advanced mathernatical maodels used
for color matching, and it is abvious thal color analysis
and foxmulation have become incressingly complex,”
Mr, van Maaren adids. “Many paint and coatings pro-
ducers that previcusly relied on in-house sottware de
velopmenlare now tuming to external providers.”

SOFTWARE DEVELOPMENT LEADS THE WAY

Advances in volor measurament technialogy have
largely ocouried in Lthe soltware and middleware rro
vided with instroments rather than the optical capabili-
Lies. With parts being manufactured all ewer the world,
and paint and coatings predurers previding ocal sup-
port for their customers, the ability to routinely cali-
brate instinments in different plant sites, access central
dlata tor local applications, and communicate resulis
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rapidly and efficently is critcal. Instrurment manufac-
lurers are focusing effurts on improving these aspecs of
their olferings,

idany ol these latest developments revolve atourndd
the Tntexnet. “Advances in onling software have allowed
tor connectivity, withoul large indrastruciure invest-
ment, betsween vendors, suppliers, and customers. The
imprived communications and real-time tntormation
help companies reduce costs with imprioved efficiencies
and reduced support requirements,” explaing mr. Failor,
A refiable digital work flow is the key to the fulure for
managing color and appesrance measwement for
glabal paint ard coatings companies, according to Mr
van klaaren.

Datacolor designed its Datacelor SPECTRURM as a
complete color information management suite to ad-
dress the neex] for digital colar communication, re-
mote visualization, and more tlexille deployment op
tioms throughou the supply chain, according to Mr.
Thomas, *We have used our understanding of costomer
decision processes to balance ease-ofyse and quick
startup with flexibilily and interaperabiling™ he says.
Datacalor also maintains an swarcness of Uhe diferent
trelds cccurring in various segmenty of the coalings in-
dustry, and develops technology and methods to ad-
dress resulting needs. suech as customer tetention, cost
optimizalion in formuladon, fower cost instumenLa-
liom for specific tasks, and color infoomation manage-
menl syslems to allow more economy of scale

The latest product from Datacolor is its color and
formula-finding wwol Datacolor SELECT?™, which can
be combined with its DO 1005™ spectrocalorimeter, a
lower priced instrument with repeatability (under
0.0(NDE CIL24] and inter-instrument agresment (un-
der 0L4TIF CIE24), according 1o Mr, Thomas. Lhe
Datacolor SELECT2 software includes unlimited for-
mula stotage, dispenser integration, and label printing
and repording. Tt also integeates seamlessly with the
company’s color harmony and visualization produris,
Dalacolor COOMDINALL and Datacoler DECORATE,
and 15 monitor calibration teal, Ditacolor SPYIPERZ.

Gretagiacheds’s combined inslrument sottware,
and middleware offerings are designed (o provide a
whaolly integraled, reliable digital worktlow uciliving
the: capabilities of the Tntemet. The new Color 197 is a
fully aulomated spectrophometer with embedded
protiling that eliminates color varinlility in the design,
specification, and production of products ar praduc
components, according o M van Maaren. Vhe instra-
ment periodically prompts the operator to verify per
tarmance, If color drifl is detected, the nperator can
quickly and easily correct the instroment onsile
through Newroliler® 2.1, GretagMacheth’s Internet-
based sottweare applicalion. “Traditionally, insimments
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have been calibrated only once per year when sent
back to the manufacturer. The instument could bhe
performing ot of specification for an extendead period
of time wnder this syaem. Today, color maich is so crit-
ival that this appreach is unacceptable, With the

Color 187 and NetProdiler, calibration should never be
an issue”

Codor i®dalch [ormulation soliware liom
Curelaghachketh is a rules-based system that provides
worldwide access to a central database of information.
Local plant sites can aceess the infonmation using their
lowal Tanguage Lo develop formulatiens specitic to their
customer base, Cenain “jobs” can be created using spre-
cific filter oriteria [country emvironmental regulations,
I proprerties, ele)) and saved lor renses The inflorma-
tion stored in the database can also be used to track
trends and conduct analvses, both on a local and
worhhwide hasis, “This soliware miakes il possible foc
companies w refommulate products o meet local coler
demands using a limited set of pigments.” M van
Maaren comnments. “The multi-fux match engine is a
pewwerfel mathematical model thay odlen enables the
user to generate formulas that provide excellent color
matches on the first atternpt.”

H-Thte offers Color Muster Wely Bdilion Tor
Formulation and Cuality Assurance, a product de-
signed to enhanoe communication by worling through
the Tntermet, They also have recently relessed
Speclechyne, peoliling soliware (hat enables doser in-
ter-instrument agreement throughout a manufacurers’
supply chain,

Konica Minolu has Deen working with Ciba Spedaley
Chemicals to develop COLIBRI formulation software for
the paint and coatings industry, “This comprehensive
and powerful progeam is designed 1o solve many of the
color formulaton challenges facing the coatings incus-
v today, " M Demens says, “Ome of the matn features
of thiv tnily mulli-Mhs sofiware is the abilivy o perlorm
color lopmudation for a wide range of applications n-
cluding opague, translucent, transpavent staing, metallic,
andl special ellect shades, ™ e adds.

PORTABILITY AND MORE

(nher developments are relaled W the consolidaton
ol different measurement capabilities into a single in-
stument, Konica Minolta's Cs-2600d40 allows e user
tir evaluale a coating with and withoul the elfect of
aloss, without the need to recalibrate between meays-
urernents The Spectro-Caide Gloss from BYK-Cardner
incocporates 3 glossmeler and enables the measure-
ment of color and gloss in one instoament,

[ocreased povtability also vemaing a driver {or tech-
nologival developmenl “dMiniawarizaiion and au-
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Lomation are buzs wordys for the paint and coaiings
industry, Instruments need (o become smaller and
gimaller, but with the same accuracy as large benchiop
units. Developments in electromics make this goal in-
creasinaly achieville,” says Ms. Weixel. mr. Motris
adds thal advancements in the use of optical fibers
hitve: alse made it possible to bring the instrument te
the sample, Easier tr use data collection and process-
ing platforms have also contributed (o increased
portahilily of insuuments.

%-Rite will be taunching a new noncontact technaol-
ogy in the fall of 2006 that will give manutacturers the
ability to cost effectively perfonm process conlrnl in a
real-time made lor color and better improve and un-
demtand e variables that affect color in a process, ac-
cording vo M Tailor *The Nexibility, ease of mainte-
nance, and price poinl of this new instmment will —
inevitably lead to the ability to have closed Joop con-
teol of the process variables that allect coloration of a
product,” he says.

Light Jrnath producer €511 will intreduce a newer ver-
sion of i Professional Desktop Viewer [PDV) that will
e “foldable” for easy tramsproant, el sl include ouald-
ple light sources for critical color matching. "This PIRN
model will e extremely valuable to those who want to
view color in a confined aren and to those who wanl o
have the ability for view voloe [iom ene lecadon to the
next,” commenis M Cosh,

{11 has also found that the ability to, match digital
colars with physical colors has een a key technology
driver, “Ax more and more industries begin o use digi-
ial samples for end user viewing, it is critical that these
digital samples closely malch aclual physical samples. 1o
is important thal the maenitors being used are call-
brated and profiled properly for creation and viewing
ol the digital sanple, as well as the lighting condilions
for viewing «f, and maiching to, the physical sample. At
G, we olfer the ability to control the imtensity of light
sourres within our Color Matching Boolbis o mawch
that of the monier Tor Lhe digital sample, with mini-
mal elfect (o the color temperature of said source. This
process is commonly referred 1o oas Soll Peooling, and
wie hawve seen an increase ol nterest and application of
it inr the coalings industry,”

Several companies have alse developed products
specifically for the auiemulise coatings market, With
BYK-Cardner's wave-scan diral, launched at the begin-
ning of 2006, orange peel on medium-te-Tow ginss sor-
faces can by measured. For the aulometive industry,
substriate roughness can telegraph theough the dearcoal
and cause a "fuzzy appearance,” weconding 1o Ms.
Weixel, "Beciuse e coal and primer coatings are often
semigloss tnishes, the only way to measute orange peel
wias by applying a clear tape, which is highly user de-
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pendent and meaningful only for long wave values.
With the wave-scan dual, medium-to-low gloss finishes
can now be objectively measured, and the surface qual-
ity can be optimized and controlled after each coating
layer.”

X-Rite recently launched CarFlash, a system for auto-
mated collection of color and appearance information
that streamlines information flow. According to Mr.
Failor, this type of technology allows end users to see
in real-time the impact a process parameter is having
on the aesthetics of a product, and allows one to react
before an unacceptable product is
produced.

GTI's Color Harmony Inspection
System (CHIS-1) is used to evaluate
the color harmony throughout a vehi-
cle from painted parts to molded
parts on the exterior. “The system can
be used to evaluate the color har-
mony inside the vehicle as well,
something a traditional ‘Harmony
Room’ cannot provide,” Mr. Cosh
notes. He adds that the CHIS-1 offers
multi-angle lighting on a trans-
portable frame that allows the user to
place it throughout different areas of
the vehicle for proper harmony in-
spection at a cost much less than that
of Harmony Rooms.

FUTURE DIRECTIONS

Further globalization and consoli-
dation within the paint and coatings
industry will continue to be the main
drivers for technology development
in the color and appearance market.
Expansion of digital workflow may
even increase the use of color in the
future. “Color is very important to the
consumer, and offers manufacturers a
key point for differentiation.
Traditionally, color management has
been quite expensive, though, and
has kept manufacturers from maxi-
mizing the potential use of color,” as-
serts Mr. van Maaren. “With advanc-
ing technology that utilizes the
Internet, we can develop much lower
cost means of managing color
changes. I foresee an explosion of
color across a wide range of con-
sumer product industries. Paints and
coatings will be at the center of that
growth.”
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New technology has improved our ability to measure
and quantify color and has enhanced global communi-
cations. However, notes Mr. Cosh, it is imperative to re-
member that the primary factor in evaluating an item is
how it appears to the viewer. “Basic color principles state
there are three items needed to view color: an observer,
an object, and a light source. Without any of these three
items, color cannot be viewed.” As software and middle-
ware technology continues to advance, it will behoove
those involved to remember this basic fact.
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