Sustainability
Revisited:

The Coating User
Perspective

by Cynthia Challener Peraling in a sustaintable manner has become 2 priotty for com-
JOT CoaunssTecn pankes around the world. Suppliers of taw materials or coalings pro
Conuributing Writer guctien and coatings formularors have incomerated sustainable prac-

ties into theic datly business activities, Thelr cusiomers, too, have
corporate sustainability philosophies that directty Impact coatings o>
grations.

JOT CnatingsTech spole with a number of coalings end users aboart
b the desive of compuanies 1o function in a sustainable manner his
affected their coatings activities, including coating selection, R&4D ef-
foarts, application methods, and relatdonships with suppliers, Their
thoughts are presented.

Contributors providing insight foe the article inchade Halph 1luber,
department manager for Technology Comimunivalions with the Bk
Croup; Jill Seebergh, associale wohnical fellow with Boeing Andy
Bogersun, senior chemical testing engineer a the Califomia
Depactment of Transportation [Caltrans), Mark Nichols, technical
leader in the Paint Research, salerials, and Nanotechnology
Drepariment at Tord Motor Company: Tim Weinganzs, head of Paint

- Malterial Development and Release at Tord Fainl Lngineering Mauresn

| Midgley, executive divector ol the Global Paint'd Polymers Center at

! Lienerdl Moiars; Jovee Dever, chief of the Darability amd Protective

| Coatings Branch [RX1] al NASAs Glenn Rescarch Center; Lue Marina

‘ Calle, lead soentist for Commosion Lechnology with NASAs Kennedy
Space Center; and Jim Gregory, peneral manager of 86 Charles

Cabineoy,

Above phota courtesy of General Mowors.
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J o 148 (he incorporation of sis-

' tinalle praciices affecied ihe
choice af resins, additines, or
overal! formmlaticn fypes pou
HES M YO SO LI oo b rsT

HIT Seebwrah, Roving: Boeing has |
set aggressive and Lransparent enter- |
pise-wide performance targets Lo !
drive environmental thought and |
action throughaoul our operations,

By 2002, we are targeling 25% im
provement goals for solid waste re-
cycling rates, energy elGoiendy,
greenhouse gas emissions intensity,
aned hawardony waste reduction at
ol major manalaciuring faclities.

As ome part of out effors in this
area, we are developing alternative
malerials and processes for man-
facturing and mainlenance—includ- |
ing coatings technolegies. Boeing
uzes Dolh wilerbome and high-
solids tormulations thal meet fel-
eral, state, and local regulatory re-
quirernents. While these cutment
gFstems Lepresent a signilicant re-
ductiom in VOO content, we col-
tnue Lo aggressively develop and
evaluate zero-YOL Lechinelogies, in-
cluding U¥-curable coatings, potw-
der coalings, and applioog {ex-
rruded organic films).

At all thmes we must consider the |
needs of our worldwide base of cus- |
tomers, parrners, and supyHiens ated |
the varions FHES cquireinents
found in different locationy. So we
must formulate new techinolooies
taal are proactive to respond to all
scenarios. O course, the environ-
mental solutions that we come up
wiLlt will T Tar reaching impact
across thatr nerworl

Specific ey initiatives wilh re-
spect W relormualation have in-
cluded high-solids coalings, elimi- |
nation of hexavalemt chromium |
trem corrasion-inhibiting conver-
siom coatings and primers, and re |
[Hacement ol toxic pigments such
as cadminm and lead. ‘

Ralpl Fluber, B8 Crogr The
BWW Group's tocus at all sites 1s on
water-based painls with Teww-solvent-

www coatingstech.org

conlent. Chor Munich plan’s VOO
emissions level 1s 25% befow Lhe
legally prescibed limits. At our
I plant o Orford, we have im-
planied our tnlegraled Painting
IProcess (IPP), which completely
¢liminates the primer coat applica-
ticen and owen siage, resuliing in re-
duced use of solvents. IFI? brings
enerry savings and a reducion in
emissicons in the raint shopr of well
over H%. Beginning in late 2007,
our Landshut, Genmany plant,
where plastic compenents ane pro-
duced, began using a waterborne
clear paint, reducing solvents in the
exhausl air yy B7%.

Furtherrmoreg, powecler biased paint
technology is used for the last coat
of paint at MWy Regensbury,
Lringolfing, wnd Leijeaz planis
With this technology, neither water
nor selvents are reguived] for clear
pand application. Uhis, nd waste-
water 1s generated, nor does the
paint shop equipment need o be
Lreated with chernical Jeaning
agents. Furthermore, application by
means of high-rotation bell sprayers
with direcl recycling of excess mate-
rial in a closed system ensures al-
mist total use of the powder,

RAW also uscs as part of its
Clean Production program a hdro-
tiller systen, which is a waler-based
filler material that reduces solvents
by 67%% compared wilth wanven-
tional filler materials, [n this stage
off the paint process alone, the hy-
droliller svitem iz able oy save ap-
proximately 247 tons of solvent a
weitr 10 the BAW plant in
Dingolfing At the same ime, (Iis
material enhances both appearance
ard Tomctivnal quality,

Matrle Wichols, Ford Moter
Coonpame Several vears ago we inill-
ated a program catled the “Tactory
of the Fuure " 'This program en
rathed cvaluating all available coat-
ing echnologies inlerros of how
they might aftect the environment,
ot customers, and the company it-
sell, and was carrled our in pariner-
ship with our supply base,

Market Update

With the dala gathered during
this sivddy, we determined that the
mast eflective approach going for-
ward tor lord was the use of a high-
solids 3wt process. This techonl-
ogy prowides both an ecological and
economic benelit, and therelore is a
prime example of enr commitment
lor sustainability,

Mavreen Aidgley, Cereral Motors:
Coatings manufaorers have lwen
foousing on WU reduction in re
SPOnsE 10 Coninuously siticter regu-
latory reduirernents, Lol the (0,
footprint of painting operations
must also be considered. Tn the case
ol auomidive coatings, walerhome
is not ecessanly the best cholce
when CO emissions are talen into
aceount. Water mmust be lashed off,
for example, which consumes a lol
of energy, The industey i grappling
with these issues; botl Bactors are in
the decision mainx.

At i, we have sucvesslly im-
Hemented a 3-wet solvent process
in one ol our Mexico plants, as well
as designed and validated o 3awver
walerborne process for tuture
planrs. Many of our plants are also
comveting to the new thin hlin pre-
treatrnent technology that teduces
heavy metals and reguires less water
anil emergy, providing significant
dollar savings while benefiting the
ervironent.

Andy Eogerson, Caliranss AL the
Califirrnia Department of
Lranspocation, our philosophy for
evver A0 vears as been we Use mate-
rials aned processes that minimize
envirommental inpzact and max
mize pedormance, so sustalnabiity
fsn'ta new conrept for us. We are
dealing with the public, of course,
and must consider the impact on
the salely and biealih of Targe num-
bers of people when developing
cosling formulations and consider-
ing applicalion requiremencs, dMost
of the coatings we use today are wa-
teeborne, Soine are solvenl-based,
but currently we are evaluating the
health wnd salety aspects of some
CReInpt solvents,
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Toyee Pever, NASA Glenn Research
Certler: The Durability and Protec-
tive Coatings Branch al MAkA
Glenn focuses on materials for high
femperaline serospace applications,
Our current projects include cong-
ings for high temperature compe-
nenls of airraft engines and coat-
irgs for leading-edge surfacey of
vehicles re-entering the atmosphere
frum space. These efforts are part of
an averall aeronantics program o
enable futre aircraft with dmproved
fuel efficency, lower emissions, and
tower ncrise.

Specilically, oy branch develops
Coatings that are oxidation-resistant
thermal barmier and environimental
laarrier coalings thal must be
durable to temperatures which can
excerd 2000°T and retain their
projperties wnder these conditions,
There are limited materials that can
survivi: these temperatures and serve
ag prowection for the imderlving
substrate material. Moslare ceramic
oeides that are applied onto a com-
ponent rough plasma depositdon
methods o1 vapor deposition
processes. Mitigation of envivon-
mental imgract is incarporated inge
the coating deposition process. For
example, dust callection devices arte
wsed Lo keep the line powder parti-
dles contained.

We also have stvong in-house
lesting experiise including laborato-
ries that sirulate applicadion envi-
ronments with respect to high tem-
precatute, combuslion, mechanical
load, and other factors. We develop
madels to assess the lifetime of
coated cotnpanentds and the effect
that coating degradation would
have an the life of the underlying
subsirate malerials.

JCT: Has the focns of your R&D
efforis been noticeahly changed
as o resuift of the need io de-
velofr mipre sisiainable coatings
systess?

Andy Hegerson, Caltrams: Omr THED
efforts foous around development
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of formulations to meet regulatory
requirements. We need o do (his
emrselves because the paint manu-
laciurers typically do not introduce
new paints until the regulalions go
intor force. We need to knosw that
coalings will perform to our specifi-
cations well in advance ol the
change i regulations, so we have 1o
develop our own formulations.

hdervereen Adfdgley, General Adotors
Seventy percent of the envirommen-
tal impact of an aulemolive assem-
baly pplant is generated in the paint
shop—that includes energy con-
smpticn, VO emissions, GO,
eroissiong, water consumption, and
waste generation. So, at Gh, we are
looking very closely al our paint aop-
erabons W identify opportunities
[t reducing chemical use in what-
ever way possible and [or Nnding
ways Lo minimize the temperature
necessary for curing coatings,

Cwery single process is under in.
vestigaliog, [lom pretreatnent and
eleclrodeposiion primer. to the
topooat and sealers. We are also do-
ing a lol of process development
work 1o identify ways of reducing or
optimizing the requirements far ad-
ditives in owr coating formulas.

Water usage 15 another area of fo-
s, We believe thal waler consump-
ticm will hecome an increastngly
significant issue as thiy rescurce is
limited. 4s & resuly, we are working
om development of new technolo-
gies to help reduce the amount of
water recuired Iy our painting op-
eralinng. 1o date, we have success-
fubly implemented a new program
in five of our plants, including our
plant in Australia, which is located
in an area that Las sullered drought
conditions for e last five vears.
‘The new program has achieved a
2080 reduction in waler Qonsum|y.
tien al the site.

Tim Weingartz, Tord Mator
Companys Tn the costings group, we
held true (o the duree cote elements
of sustainabilitp—sodal eguity, eco-
nomic benefil, and minimal ecolog-
ical impace, which roughly translate

ter quality, cost, and environmental
performance

Punning a sustainable paint shop
is an important issue for Ford,
Reelucing wastewater, recycling ma-
terials, lowering our energy con
sumption—these are all considered
when we lool ar any new project,

Today, all projects s hegin
with a lifecycle analysis, We hawe
developed our own tools tor evalu-
aling maietials and processes with
respect W teir Tull ot on the
environment, And we get a great
tleal of support for these activities
from our suppliers, who provide the
information we need on Lhe coat-
inps that we use,

MNesir werm, Ford is focased
largely on reduclion of enargy con-
sumption, The paint shop is the
Lipgest congumer of energy in the

Boeing 757 (phata courfesy of Bncing).

whaole plamt, s we ave focusing our
etfonts on s area and are evalual-
ing a number of ditferent technolo-
Bles

Jill Beehergh, Boetng: More than
75% of Boeing Commercial
airplanes’ research and develop-
ment effectively coniributes Lo -
proving the environmental perfonn-
ance of our producs,

MNew coaling technologies are
identified, developed, and evaluated
based on a lilecyele view of enm-
ronmental impact. This incdudes the
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rharacteristics of the malerialy
themselvey (e, 1o VOO, bow WO,
bio-derived); requirements for ap-
plication, maintenanre, rerncoval,
and dispesal; and the potential Mor
the coating o enhance vehicle per-
furmance [eg., weighl reduction,
drag reduction ). Improving durabil-
itw is a key inifiative, whereby the
envivonnental imct of mainte-
nance arvd depaint/repaint opera-
tians is reduced by sipniticanly ex
tending the service life of the
COaling system.

Fur the 787 airplane program,
Design [or the Envitonment [DIL)
considerations were included early
i1 the airptane development and
design processes, and the require-
ments resulied in increased utiliza-
tiom of existing environmenally
preferred materials and processes

{low-vOC comtings, and chromium
and cadmium alternalives). Tn addi-
ten, the extensive use of compos-
ites [with the improved fatigue and
cormosion resistance] has allowed us
o reduce the use of hexavalent
chromivm for corresion inhibiton
{exlerior primers and sealanws) an
the 787,

Luz Marine Calle, NASA Kennedy
Speee Cerer: Dhuning the Apollo
program, we discovered that the
space centet in Mlovida is Tocated in
one of the maost corrosive envivon .

Wi, contingstech. ong

ments in the world, As a result, we
established an almosphenc expo-
sure facility near the launch pads 1o
evaluate coatings and began estal-
Tishing standards and qualifying
procedures for commercial rmiateri-
als for wse on the launch pads and
grimngd support equipment. Today,
wie kinosy thiel we mnsd consider cor-
rorston issues al Lthe design siage,
rather than after a failure, and our
corosion laly has evolved into a
center for developiment ol nowvel
proftecve coatngs.

Az our knowledge of commosion
has grown, so has our understand-
ing of the impact of comresion and
profective coatings on the environ-
ment. During the early siages of the
SpacE Proglanm, we concentealed on
solving our comosion problems
and sought the mosi protective
coatings, which at the time in-
vludeld components that are new
banned or limiled in their use due
to the harmtul effects of some of
their components on lnmans and
the environmenl.

As e searcl for new corrosion
protection selutions today, we are
incorporaling sustarimability as a key
part of ouwr research aclivities. The
new Constellation program at
MAYA, whith will replace the Space
Shuttle program, requires new
launeh rckets, lavnch pads, and
supporl equipment, andd will also
Teguire new protective coatings.

For the first time, we are con-
ducting an analvsis of lifecrcle costs
for all aspects of the program, -
tluding the coatings. It is very im-
portant oy NASA that the Constel-
lation program be sustainable and
achieves at minimym cost,

Qe research is fovsed on devel-
opment of a smartl coatng thal can
detent cormosion when it ocowrs and
respond by releasting a cormwion in-
hibiton The presence of corrosion is
indtcated by a color change, The
system will decrease cosls by reduc-
Ing ingpection time and through
prevention of exlensive damage due
ley CHATTQS100,

Market Update

Chir group s akso developing a
refraclory material tor protection of
the flame deflectors at the launch
[radts. We have had problems with
these materials throughout the
space Shuille program ard oow are
looking for an aliernative material
that will meet both safety and sus-
tainability requiremenis.

Jﬂ: Have you seen notfoeable
changes i application
fedmoalogies thatl con be
directly linked to the necd
Jor move sustainable coatings
iprerrations?

Jilf Seebergh, Foelng: Boeing uses
or is developing environmentally
progressive processes for applica-
tion and removal of coalings, For
example, "raint-on-the-line” lech-
nologies allow coatings to be ap-
plied and cured on the production
line, eliminaring paint boolhs and
their associated energy require-
ments as well as reducing produc-
Lion Mesw time by not having w
move aircrall from producdon line
to hangar and back.

For coating application, we wse
elecirostatic spray guns to reduce
waste and we are evaluating tech-
nitlogies such as Nitrolherm o re-
duce coaling romsumption, We are
also developing in-mold coating
serlems for composites Lo eliminate
the necessity for spray application.

We have recently hegun to use
water-based spray-on/leave-an coal-
ings in lieu of abrasive sanding tor
surface preparalion of 737s, which
reduces hazardous waste as well as
ergonomic injuries, Depainting is
alser a big issue for us, so we con-
Lo do develop and evaluate paint
removal methods that eliminate the
use of tomic materials such as meth-
vlene chiloride,

Mauveen Midgley, General Moo
One example of a new application
technolugy is our bell-bell applica-
tion, Lhis system sigmificantly re-
tluees the amounl of ralerial re-
quited in the coating process, and
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alsor allornes Tor reduced doswndralis
in the painl booth, which saves
l:"'l'iL‘”.TfJ":Lr.

Topce Deper, NASA (lenn Resegrch
Cender: Our high temperatuee coal
ings are generally applicd by
plasma spray coating ur vapor dep-
milion—rthese are one-siep
processes. For coatings which re-
fuite muaktiple layers, we can some-
lirnes apply multiple layers in a sin-
ole run. We are also pursuing
advanced deposilion processing
terhmigues that will allow eulliples
layers of different tvpes of coatings
1o be deposited in i single mun, By
Legping the processing of muli-
laver coatings tor a single o, power
and cooling water are minimized
amil the coating properles are im-
prrervend. Aluo, wherever possible, ce-
circulating cooling water bhaths are
e 1o redice waler consumpplion.

J{T: Whet alont recycling?

Mark Michels, Ford Molor
Cotipanty: Revyoling of paint sludge
ig an issue that kord Is dosely eval-
ualing. There are some scludions
cuL Lhere, T none ave perfect ¥et
W want to find ways Lo reuse these
materials sand comvent them into
value added produets T that end,
we are looking at both the mualerials
and processes that we use and see-
ing opporunities lur changing
them so that our sludee and olher

o4 harch 2008

“wasle” products can be made more
reusable,

Maureen Midptey, General Motars:
At G8, we it a goal of revycling a
minimur of 25% of materials we
use in the paint shop. At this poing
wi have surpassed (il poal, aitain-
ing a lewel ol 97-98%. This has
heen possible by worling with com-
panics that need inerl material as
[iMer Chur praind sladge has Teen an
ideal solution for them.

1l Berbergh, Bocing: As of
December M8, all of Bosing's ma-
jur marmiaciuring sites have been
cerlitied (o the IS0 14001 environ-
l'ﬂfntﬂl mﬂﬂﬂg{’TT'lET” S}"H[FTTI Han-
dlard. This provides a comimaon ap
proach for comtinnally improving
enviremmental goals for reduring
pollnlion and waste, increasing re
cycling rates, and improving energy
efficiency, With respect 1o recycling
associaled wilhh coalng malerials
and processes, one example is pro-
vided by the Boeing site in SL
Lewais, wlere painl and solvent
waste is sald and vecycled for power
generation.

\]a: Figw Brats the growring Lnpor-
tance of sustainahility affecied
pour velattonstip with codtings
siippliers?

Jill Serbergh, Boeing: Boelng
maintains strong relationships with
aerospace coalng suppliers, work-
ing collaboradvely to develop and
test mew amd improved prodocts.
These pratLnerships allow us w
leverage the latest technotogies de-
veloped in the coatings indusiey, in-
cluding those that pertain to sus-

tatnabitity. Bosing alse has an
enlerprise environmental stral-
£y 1o “mspite the aerospace
inchstny throwgh action and
collaboration,” which applies
1o our interactions with the
coaling supply base.

Jien Welngarts, Pord Motor

Company: We have o great relation-
ship with our three major coating

suppliers i North America and
with other paint formulators frem
areundd the wworld, And that positive
interaction helps make our job all
the more exciting, Thess companies
are facing the same issues that we
are, and therefore we are very much
in tune with each other reganding
sustainability etforts and goals.

Al Ford, we are also working
closely wilh awomalion suppliers
tor execite 2 lean approach Lo coal-
ings application. The innovations
these firms brireg 10 the table are
alsu wery exciting and have a direct
imnract on waste reduction, maxl-
mizaticn o material osage, and
minimization of water and energy
consurnplion.

Meturen Midgley, General Metors:
Sustainability has strengthened the
relationships we have with our sup-
pliers. They all have the sime con-
cetns ior the environmen thal we
o, and even small improvements
that they make in coanng materals
ar application wechnology can pro-
vide dramartic benefits in our opera-
tions, [am nol awire of any ley
supplices that aren’t working an
sustaimability issues such as carbon
foropprion, VO reduetion, and rery-
clability.

What we have with our suppliers,
in fact, is & very symbiotic relation.
ship—we need each other o ensure
Lhat edTorls are fomsed on develop-
ment of the right [procducts. Swppli-
ety nwed to laos what we are look
ing for, and we peed fo be aware of
the advances they are hringing o
the table. As a vesult, it 1s coucial
that we work closely logether.

Jcr: What, if amything, would pou
Likie Lo see from coaring formu-
lavors thai would enable you (o
move effectively phrsite your
g susieinabilily injliatives?

Matreen Midgley, Oererad Mevors:
Wi woild like to see the coaling
manulwturers and egquipment man-
utaciurers work more closely (o
gether so that coatings producers
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don't inwodive new formulas that
rec{uine ew application equipment
Loy Ire dleveloped,

Ag Far as coatings technology
goes, we would also like 1o see coat-
ings that don't tequire energy—or at
least require much less energy—1o
cure. L- and plasma-cured coat-
ings are being developed, Tmf we
worllel Tile 1o see this technology, or
otlrer alternalives, hrought to mar-
ket much more guickly.

In the longfr term, there ure state
governmenls that would like o
mandate cool painls that prevent
bieat from passing inlo the vehicle,
Why ol more sophisticated coal-
Ings that can Leansler heat energy to
the car hattery, providing enengy for
the cari

Awndy Nnserson, Coltrans: We
wollld very much like for see paint
manufacturers introdice new prod-
ucts well in advance of the dme
wiren new regulalions take effect so
thal we cam have an opporianity o
evaluale their perfornance. 1t would
alse be nice if more paint compa-
nies oflered products that meer the
requirements of Caldomia’s South
Coast Alr Juality Management
District (SCAQMD) 5o we wolld
have more peoducis g choose from.

Javce Dever, NASA Clenn Research
Center; WARA Glenn sunongly sup-
ports envirenmental managenent,
including working with vendors
whin walue recycling and envimon-
mentally lelendly practices, It is
helpful when vendors wse their
websiles 1o describe their envicon.
mental managemenl TaTICCS,

JCT: Ave there goy particnlar
coating-related developmnts
that pou would ke to meniisn
thar highlight your sfforis with
rewer? do sustpinabilins

Jill Nealwrgh, Boving: Beducing the
environmental loolpring, improving
performance, and reducing the costs
of aerospace coiling operitions are
nat necessaily mulually exclusive

www, cootingstech.org

abjectives. Lhe Im-
plementation of
non chromitetd
sol-gel surtace
treatments for the
exlerior decorative
painting process of
Boeing commercial
airplanes suc-
ceeded i inapron-
ing adhesion as
well ag tn eliminat-
ing hexaviden
chromium and the
associated contam-
inaled rinsewaler
Likewize, the
hasecoat/clearcoat
teclindalogy we are
evaluating for exlerior applicalions
holds promise for improving dura-
Bility and redhicing hangar flow
timne as well az [or saving energy
corts assoclated with application.

Mark Michels, Tord Adoror
Compary: Almost all projects we are
working on al Ford loday are re-
Tated in some way 1o lean process-
g [0 cur paind operations, our
new Zirconium oxide pretreitiment
process climinates steps and signifi-
cantly reduces witer mnd energy
consumption while replacing hewey
tmelals with more environmentally
friendly ingredienis. Our wet-on-
wet processes eliminate steps i the:
paintling pricess, oo, which reduces
energy consumplion, O, prodie-
tiom, and VOO emissions,

Aty Regrerson, Caltrans: We have
established stundards for coatings
used on bridges and olher infr-
slruetieee that eliminate the use of
lead and cheomiorm. Mos recently,
we have published revised specifica-
Lo (o glass Beads used o tratfic
paints. 'The new slandards alfect the
alluwahle lewels of arsenic, anti-
mong, and lead in the glass beads,

Separately, with regard 1o appli-
cation of coulings on puhlic stue-
tres, we only use conlraclons cetti-
fied by the Society of Protective
Coalings (5510 iy reguitement
helps ensure that contraciors doing

\ Ear?gt Update

worle for Caltrans are aware of all
environmental, health, and safeny
rezulalions plus have lmowledge of
the best practices lor minimizing
the envirommental impacl of The
paint jol.

i Cregmy, St Chanles Cabinetr):
51, Charles Cabineuy, a division of
Viking Rampge Corporation, inkro-
duced in Aprl 2008 g new full-over-
lay line of cabineuy made of
brushed stainless steel and poveder-
coated cold-rolled steel. These prod-
ucts offer consumers colorlul, evo-
[tiendly, and hypoallergenic
cabinetry. Lhey are not anly aesthet-
ivally appealing (they come in 23
ditlerent colors) and inuitively
functional, bul also bave he lowesd
paossible envirenmental impact
throughoual the mamfacturing
process aind when in wse No W00
are eanitted during the coating
process and the coualed calrines also
clex mot “off-gas” VIOCs into the air.

Through the quality improve-
mment of our powder and color con-
Leeel we have been able to achieve a
massive 30% reduction in reject
rates, not only improving the envi-
rommeinl and sostainabilicy of our
Tesourees, but also having a huge
cosl savings in the process through
higher productivity,
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