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he automalive industry is nnder-

winE o aigniticant transnemalion.

Cenventional internal combustion
enpines (IO TS are haeing repluced by bal-
Leries in clectric vehicles {EVE), and driv
ers will nltimalely become passengers
in sutenonous velicles (AVR) Coatings
have animporiand role to play in making
these new technologices possilile. Teyond
thei e radiliona] jobs of protecting
automobile compronant s Mrorm corrosion,
shrasien, and ultraviolet (U W) degrada
tiow and peasiding @ ynigue and sériking
HPPATAILCE, AUTILOTIVE COAtings are
already prrviding additional func-
tlonality, This includes solt-rouch and
sound-dampening interior surfoees and
self-healing and easv-to-clean exierior
shelfaces, Additional performance capa-
bilities are heing achicved un s conlinoal
hasis, with some technologies adopted
from other indusieial applicalions and
ihers developed specifically tv meet the
needs of the evolving autonetive seeior,

Tl future of the antomative indusorr

will be heavily dependent or electme s
hybrid velicles, as well as aurnncmous
vehicles, according fo Christopher B,
Seubert, vesearch engineerin the Painc
and Cratings Bosearch groap ar the Ford
Besearch and [Innerration Cenuer. “As we
Teatke &t 1 ez eurrennt indvstry transtorma-
fiom, the fncus is on CASFE sululins—
ertnceled, quteronens. shoved, and elee-
trified,” adds Poter Vourpla-Thee], wloll
lechnical doeetor for MG As comnpa-
nies explore connected amd sulemomous

vizhicles and new, allernative power
trains, coarings need w be adupled o
meet these needs, aeserts Dovid CranfAll,
WASF rechnical direetor lor OER s,

ENERGY CONSERVATION CRUCIAL
FOR ELECTRIC/HYRBRID VEHICLES

Eleetrie snd hybrid vehicles ave already
Teeree bonclay anad ave cxpuecied b repre-
gent an inereasingly large proportion ol
Lhe plubal flee) geing forward, Hybrid
and EVs, howrever, carry a higher peicae
tag than ICE vehieles, To male the caze
I T8 and hyhrids moee compeHing Lo
consnmers, car makers are focused on
maximisaing range and Mgl clNcieney. As
such, Seubert notes that enersy consee-
valion is eery impartant, and the cooling
of o hot vehicle vsing air condicioning
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addicion to eontribucing peranmalily
did stvle, cualioes, when applied to
%5 and hylrids, will help handlc The
hear management requirements around
Tacteries and clecrric mators, seenrling
to Cranfill, "External coatings with
infrared-relective pigmencs will keep
the cabin cooler to reduce the need for
el e enerEy 1o poweer @it conditioning,
Thar lets the electric car gn Farther an
a single charge.” Tie says, Of particular
interest ave darler pigmencs thal ean
increase Lhe lalg] solar refleetivity
CIEILY of the exterior paint syaiem, such
as T heesc Thal cun provide black jetness
gimilar to that achieved Meom sdancurd
carbon blsck pigments. adds Sevberc.
Development of advanced refllogtive
coatings rmusl, in fact, be achieved

while meeting comsumer ox peeda-
tions tor color and everall appearance.
Carmakers fullow color trends very
clogely, Innling to indusrrics such as
lashion and mrerior desien to determine
the optinn: thar shionald b deseloped,
cxplains 1faul Czornij, BAST design
manager in charge of volors dmd trends,
“Hach vear, BAST creates 53 nowel and
Trevalive desiens to capture color
trends that may be seen on the road
thirce 1o five mudel vears in the futurs,
We expect adtamakers ok Toe more
deeply saturated eolors—like rich
Blues o help chem claim their place in
the market. Developments in pigments
and dispuersions arc nuaking those new
chromatic colars pozsible. Tn addition,
BASRT sees the flip-flop color travel in
metallic shades tohe maore eve-catching,
plavul, and evecative, & car's character
lines and bendy slvle Bocame cven more
crprossive with these colovs,” he says.
Utider the haoed of hese elee e and
hybrid vehicles ave other opportunities
[owr che comiings industre, wecording
i Michael T. Yencurini, marketing
direcior lor Coatings at Sun Chemical,
Three examples inelude chermally
condiglive coarings, finids for battery
pack eontrol, aind coatings that insulace
Phe wumds of wires and cables reguire:d
inthese cars, “We helicve thac chere are
somcwhcre on the order of two to four
times the coaling opporiamilies in TV
comparsd to eorventional combustion
engine vehicles," sgroes Vol rubs-Tireal,
b coarings, adlesives, and sealanc:
will he needed (o provide Tunctional
poerformance i1 the powertrain, sucly as
dielecoric coalings thar prinide oleciri-
cil resistanes and thermal conduetivity,
and to cnsure lomg-term ballery cyole
perfonnance. Therntat contral systems

We expect aufomakers to ask
for more deeply saturated
colors to help them dlaim their
place in the market.



There are somewhere on the
order of fwo to four times the
coating opportunities in EVs
tempared to conventional
tombustion engine vehides.

thar help moderate the temperature at
the inlerlaces belween the battery sys-
tem1s and battery management sysicm
vely o coaling and adhesive technol-
ngies aswell. The need toscal and
protecl barlery packs provides oppor-
tunicies for fire protechion marerisly,
{00, For this solution, 110 is leveraging
expertise developed in s proleciive
arel marine coatings buisiness, ineluding
[assive fire proteccion {inlymescent)
coating techoology,

Coatings that procect agains elee-
tromapnotie interference are needed
terahield elecoramics used in vehicle
commnicstion systems fron the large
magnetic feld generated by vehicle
battery packs, according te verriba-
Drzal. Positive emperature eneficient
coatings, meawhile, otfer crearive solu-
tivns when theres 15 o large hear sonece
available from nn inkernal combustion

enpine. These coalings cun be depes-
ited in a patrern on surtaces, such as
seats, door pancls, and doors, cnubling
localized heat when a carrent is applicd.
Thermoelectric coating:, meanwhile,
rake advantage of remperature difer-
erces enerated all over elechie cars,
leewn che sun on the vehicle pancls,
inside the cabin, to motor parts and
elecivical hatterics - and can geneeal e
electric current. "While flexible ther-
el macerials and coalings are gl
their early stages, if theswe coatings are
lewar-csl, Lhere could be wn gpporlunity
o use them o generare an electrical cur-
rent for the vehicle Venlarini cxplains.

Coating manutacturers are also chal-
lenped by the use of thick metal sections
in T¥s and hebrids to oot onby support the
hesvy battery systems but also to protect
cthern from collising, These sections have
sipnificant thermoul msss, and ittakes a
Tat of energy and time in the oven to hear
these sertions to traditional cure terapera-
riLres C140°0). Tormelatoes are aceively
developng coatings that cure a8 lower
rermperar L res, allowing the use of existing
oven confgurations while reducing
ehergy cnnswinption and 0k emissions,
and increasing e Meiency and produclivity,
according to Vioruba-Drzal, “wWith these
P Coal ing s yalems, s possible o s
existing wet-on-wet mnd other compart
approsches,” he cominenis.

MIXED
SUBSTRATES
ARE BECOMING
THE NORM

Lighlweighting of BV
and hybrid structural
CHTPONCES 15 anether
approach to energy
CUnsCTeabon. Many new
and dizsimilar materiala
arc beinmg nsed to assanble
theae vehicles to allow for the
incorperation of heavy battery
[Packs. Al et weliicles,
reprardless of the powertrain,
arz, in facr, Being conslruened

of liphrer-weizght materials to
arhigve Tretlor Nogl coonomy, The
goal, according to Todd Cogeins,
lechrics] manager Surfuce Treatment
I'roressez—Metal Precreanment wicly
Flenke] Corpocation, s to reduce car
weiphes by 10% and to drive elliciency
improvernents of five to eight percent. The
nse of ighter-weight metals and warious gpes
ol cormpusiles Is inereasing dramatically,

“ Dissimilar metals and comnposites cannoche
i vy trad ional spotwelling; howe-
ever, structural bonding and reinforcement,
as woll ay nuise vibration reduction, mus! e
acliieved using novel adhesives and sealants,”
Vil ruba-Thrzal uhseras,
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Coating systemms must alan oo he
formulared with the ubility ro adhere o
these very different substraics—as well
as provilde solar reflectivity, eorrosion
protecticn. and the desived sppearance—
ah Lhe same tinw as these systems are
Lecoming thinner amd desipned with
fower laywrs, “As automalers change
eheir preoducts, courines will have w
adapt,” asserts Sean McTenn, TASF
vire prosident of Global Key aceount
Managernent. “Mew coalings will nood
10 rgisl cormosion moore than ever, while
reducing overall wacte and eost,” he
adlds, There is also o desire to reduce the
temperatiure e red doocure cxterior
coating svsten: nsed on these vehicles,
Brecause many ol the now substrates
cannot survive the cuerent cure temgera-
tures TAST, fur instance, las developed
coating svstems wicth redoced cnree
requircrmenis that allow the OEMs to uti-
lize one paint system oo paing he e
- substrate veliicle” Mekeon savs.

Surface treatient coutings wre alsn
viry important for newer vehicles man-
utactured uaing moee lighlwoeiphe mel-
als, Three types of ighrweight coating
pretreatmenes are gvdilable, ucenmling
o Coggins: electro-ceramic coatings,
zirconium conlings, and tivanium bases,
“Hattery-heavy and eleccric vehicle
ooatings reguine Uhe lightweighting
that almivuns and magnesium ofTer
while atill henefling from corrosion

protection and the exeellent hase they
establish for adhesives and paints,” he
says TTe notes that the ggeat challonpe
that these coatinegs moust erercmne is the
incrmsisient surlface eleaning and de-
o idizing observed for the differenc
lighlwuight melals used Loday, “4 key
forus at Henlel, therefore, is the dovel-
omnent of voaling lechnelogies that
keep pushing the boundaries of prawvid-
ing uniforim surfaces prior to coating,”
Cogping notes TTe alse aavs thal Henked
is consistently investigating new addi-
Liees lue perloemance and dutability
leveraging various sustainable sourecs.
One example ol y new offering is the
company’s electro ceramic enatings,
which are produced vsing o patented
plasma deposition process. T date,
zirconinm codtings und Htaniomn bazes
hawe cxperienced the widesr adoptinn
because they have been around the lon
gl are che leagn o prnsive Looase, gl
the production part approval process (s
gvailable online, accnrding 1o Therese
igwmi, technical manager Surface
Trealment Procesaes—Tighl Mecasl
Fretreatment with Henkel Corporation.
Elecimo-corarmic couting, she savs, offers
putstanding teatures of corrasion pra-
tection, friciion reduclion, heat resis-
rance, and it provides an excellest hase
for paint, adhesives, and coatings. It s
designed specifically to be applicd i
aluminmim, mugnesinm, sad titaniun.

Coating systestis mst afso now he formudated with the ability to adhere
{u these very different subistrates—as well as provide solar reflectivity,
corrasion protection, and the desired appearance.
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The use of lighter-weight metals and
various types of compasites Is increasing
dramaticafly. . . . the biggest chaflenge
that these toatings must overcome is
the inconsistent surface deaning and
de-oxidizing observed for the different
Hettweight metals used today.

SENSCR CHALLENGES FOR
AUTONOMOUS VEHICLES

Iria expreetid thal AVs will be used

24 hours a daw, 7 davs 2 week, unless
Prepe i o7 Taintenance are oeeded. Lo
haunl both penple and prodnectsgmonds,
accardime to Senbert, “at this nsope Taty,
the realistic Tilatime ol (hese vehiclos is
three to five vears,” he notes.

VWhile &% wre further il on the deved-
opmiet tiineline, they have their own
el ol gl inges chalkenges, nwst notahly
related to supperting the uninterrupoed
transfor of data between the compuater
driver, senanrs, and he communication
system. Lhree main types of sensors ae
errplared on AWV cameras, liphl dedee-
tion and ranging (LIDAR), and radio
deceetion and rampeing (FATIAE) syslems
“Coatings will have to reflect LIDW L,
nol inderlere with BA LA B, and inicruc
seaanlesaly with various autonomous
senstors, woding to the reliability of the
ETLETE CEANAPOrTALION connyaiem,” saps
Cranfill, w hen selectng o piement for
AWa, therelomn, e releetive spnaraee of
the pigrent in relatdonship to the ware-
lengtha beng osed be the detecioes is
impertant "1t iz necessary wo understand
these paca meters Findiog the righ Tal-
ance of coating reflectivity, transparencr,
and aboepion, and howe they cach a Mool
sigmal strength will he an area of angring
materia] researel,” states yoenturind,
Thiz need is driving innevation within
thinushey to furnmbate cootings thu
ave comnpatible with the senanres, hut seay
within the desired color space, according
to Cranfill.

The lenses themsebes for cameras
and LIDATR units st Te Lt sui-
cicnily clean and transparent to collect
needed data. While thear lenses are
often glass, thev can be made of pol-
carbonate or other aplically auirahle
substrates, "Coatings are required for
camera 2nd LIDAR lensas that notonly
rusist the deposition of dirt, bur also



facilitace the casy renoeal of thac dir
vig air or cleaning fuid spruy,” Seubert
ohzerves, “While easy-clean coarings
exist, most are used in applications
with minimal outdoor cyposure, and
many ol the coatings thac have hean
examined at this 1ime Ju not b the
alilily [ retain their hydraphobic and
transmissive prope-ics (ot-reflectivdity
wrel optical clariey for even just thre
wears in servive,” he adds, Coatings for
LLIA K lenses muss alan Tave @ vy
uniform thickness to prevent aony scat-
tering ar refracriom ol ¢he sensor beams,
gecerding to Seubert. PPG s leveraging
-technologios devcloped for its other
business imits, mosc notably indus rial
and a¢rospace applicarions, “We are
developing anti-gla re, smi-serutel, and
eHsp-lo-clean systerns that enable opuical
ABNAOCS A1 AVE IO retnaln operating with
high visibility, even in challenging envi-
FnmGnLs, Ineluding snow, sleet, rain,
and bug buildop,” Voo rulu-Ti] says,

Taser-based LIDALL units are alsa
affected by the rellactivily of the
substrates they are intended to deloce.
Darker eolars shsorh the wavelength
{903 mn ) commonly used o Lhoese
svstems, making these objects difficulc
for the LIBAR th “aoe™ while sibver
comlings huve a high reflective signal.
Lo increase viaibilicy, thenefory, coating
mynufasturers are furning to near-
infeaved reflective (IR technologs
initially developed for the acrospucy
andbuilding indlustries, ‘Lheze coatings
kewp airplanes coolwhen parked gl the
gare o resduee fuel demnand, “In LIDAR
applications, Encorporadion of IR
pAgmenls inte coarings can dramati-
cally increase the reflecivivy of Jark
volors, even to the point where Dlack
reflects similarly 1o white,” vbserves
Votruba-Drzal He alao comments Thal
the enhanced roflectivity of the vehicle
imnproves the reliability of TITIATR sen-
sorsininclement weather and ehalleng-
inp light eonditions.

TWASF, lur instance, has developed
Centripetal Blue, a hlue-Black color with
a medivm-coarse sparkle that add resses
M1k refectiviey challonges, aerording
to Ceornd), The plgment technology
iz ngedin the company’s TIDAK-
dolectable coatings, which inelude a
LIDAT-refective layer that reflects M1
radiation back to its point of origin for
caleulation ol disiynce 30l rapping of
the environment

RATATR sensors do not present the
same cleanliness olaricy issues chal

LLIA 1 tnirs and
cameras Jo. There

i5, Tovweeerr, @ push b
loeate them behind
aolicd paris, such as
bumper fascia, to hide
them Mo vivswe. Thiae
loeativns, henwrerer,
regquire the radin
waves to pags through
thie fascin subrlrade, ws
well as the front paint
sy sEemL Byven s, itis
imperative thac the singls
mtensity of the emitted
ate] relurmed signal does
uot attenuate so wuch that
dercetion distance or fudelity 1s
compromised, according o Soulerl,
*Burnper fazcia and coatings muar,
therelore, b mrmolated and applied
such that the RADAR signal dnes net
sigmificantly diminish during opera-
timn.” he explaing. Wetallie pigmwens in
the basecoar ure the preatest concern,
becanar thay can cause significand
atteruation, and thas currently G
arelimiting the guan iles of alominum
and ather metallic flakes contained
wilhin palnl systems vsed on Avs,
Heulhert notes.

Ultumatsty, the biggest challenge to
developing ecating lech nolowics fur
awtenomons velicles is the fact that the
porformancy gl s e slill unknown
tor hoth the sensors themselves and the
cualimgs used on them, aveording to
Senbert. “Boch technnlogy and desipn
cunttinm: to changy, and the contings
uwsed o these sengors musl also wdapt
o those chanees, 1o addition, the
grvrernrnent has yet b decide what,
if anv, requirements and restrictions
o implement on A%s amd Uhe sensorss
materials used. Withaouwt Industry-sids
ar povernmental requirenueats, ench AV
mantactarer will concinue oo deelop
their A% plaforms to the best of their
abilitiez.” he explains.

CONNECTED AND SHARED
OPPORTUNITIES

i1 the cennectad vehicle space, PPO

has ubscrvid an exponential inerense

in the namber of ancennas and com-
munication inputs to vehicles, There is
growing interest, Aotes Varruha-Thrsal,
in the nse of comductive coatings to form
Pratrerng that serve a2 RFTT anleonds,
“Using conduetive inks and coarings
miakes it possilie to printan anlenog
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inLIDAR applcations, incorporation of

NIR ptgments into coatings can dramatically

increase the reflectivity of dark colors,
even ta the point where black reflects
semilarly to white. . . . The anhanced
reflectivity of the vehicle improves the
reliability of LIDAR sensors in inclement
weather and challenging light conditions.

irley Lhe configuration of the car,” he
notes. Vencuring stressas, apain, thar
(or wnicnnas and sensors placed hehind
body panels, the conlings cannot have
vhstructive properties that could inver-
fere wich the aniennasensor technol-
e, For inscance,™ e notes, “mgisd i
eflecr pigmenls may interfere wAth
certain wavelengohs, while pearlescenr
pigrien g o Joss obstrucdye. The
former may, therefer, find higher
nsape invihicle coloration as vehicle-
to-veliicle cotnmuricalion beeomes
mgre wiid cipread.”

shared viding—a nd semimtonomogs
anid gulununons vehieles az well--will
atbect coatings used in vehicle interi-
wrs, The focus in dhese casos will o
lesa abonn the Jriver experience and
mure abour the passenger cxporicnee,
according 1o Vutruba-Dirzal. 4 host of
coating gpportunitics are ermarging as
a eesull. “NWuch larwger towch sereens for
vihicle displavs and the coatings used
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Much {arger toach screens for vehide displays and the toatings used an personal consumer electronic products—

anti-glare, anti-stratch, anti-Hngerprint—will need to be translated to vehicles,

on personal consumer elecoromic

product s—anli-glare, anti-serateh,
anti-fingerprint  will nezed to he
vranmelsled to vehicles, There will also
e more funetional aurlacos within
curinteriory that will require tactils
coarings that imparer lactile unclional-
irics, such as sott-toweh or low-triction
slippery-leal surfaces, WMany surlages—
think shinv dark dashbnards —conld
alao Tenale Trom self-cleaning amd e
anti-fingerprint enacing rechnelogies.
Tleclronics embedded into the inle-
rior structure of the vehicle that are
tatgh-vrublod will also play a big rolein
future vehiclez,” he explains.
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Licuid-applicd souand demping
(T AR and liguid-applied sound T eedcr
(LASE) technologies are alzo emerging
s o trends in the anteimod e indns-
try as alternatives to traditional methods
tsed lo bea b provecl sompanen s D
damage and premature wear and to
lessen unweanied noise cxpericnesd by
drivers and passengers inside the cahin,
according Lo Akbar Hussaink rechnieal
apecialist for LASY and NVTI Cnatings
at BASE, “Lraditiona] muthods are often
nraieldy and thne-consunting to inscall,
requiring the use of heuvy pads or foams,
o] LASTHLASTE methods have presven
to help automnakers dramarically rednce

wiiglt, bnber, and material costz,™ he
nlserves, While the v lechnolagices
are applied b a similar spray wechnigque
] provide similar beoefis, they have
distinet properties that male them ideal
for vz in different parts of ibe vehicle
LASTris used primarnty in wibration
dumping. which isolates structural noisce
e Mregueney, ustally O 1000 TIZ), and
oecasionally i barrier treatmenr, LASH
is used pritnarily inbareior creatment,
tor block the transmission of airbernc
nevse Shighoer Mreguency, 1000+ TTz),

and pecastonally In sound absorprion,
“Therelvre” Hussaing save, “TLARTY
techinglogy is applied o metal parts as

There is a recognition by paint

shops that the use of rohotics that
can apply paint with high precisian,
{which] should make it possible to
perform two-tone applications inline,
and dramatically Increase threrghput.



Several sustainahility trends continue o drive market movation, including low-tempersture core
and integrated processes to compress the paist shop fostprint and reduce energy usage.

at allernutive to traditiona ] asphaltic
or butyl dic el puds on the bottom ol
the vehicle, while T.ASE [wehoology is
designed [or nenmetal surfaces e PEL
or shoddy [iTes Touned behind the insora-
menl panel” LasD and LAST techinl-
agies can alao provide sime benefits m
lightweirhting. as traditional methids
Tvanee Tirmications in oo thickness.
LasDand LASE technologivos wre
cxamples of 1he BASE stratesy to move
Bevond paint to the crire speclTom
e surface sulutions, “We treat various
trpes af swrfaces that reguice specific
properties: we color chem, we profact
thent, and we meabc them funetional,”
says hekenn. *Tunetional coalings will
T an important enabler as the induscey
adopts driver asaian and aulomoemeas
Jrivigg technologies " he predicts.
There is, in Macl, sdds Seabere, adwavs a
Jusire for contings to do more than jus
“lonsle geraond 2 TTh ey, however, “when
it cormnes to any new coating tech nolowy,
durabilivy and eost are the bigzest chal
lemges o fmnplementacinn. The comiings
sl o standard vehicles musc last i
vears in sevvice, which is nol g trivial
performance target to meet,” he adds.

GROWING POPULARITY OF
CONTRAST-COLCR CANOPIES

Two tone el has boomne increas-
iy popular and has mored from side
panelz and striping lovehiclk: rooftops,
The latest trend in car styling is concras)-
cnlir eanapies in which the roof of the car
is a different calor chan the hody = This
design Trend has lohen off guickly, Lhere
is alwoys a push to differentiace the lonk
ol vehicles, and conirast-celor caoes
is pne of the latest wavs to achiove thal
v | Seubeert savs, 1 poses application
problems, however Painling ihe roof
orcanopy 3 different color s noteasy. Tt
typically requires the vehicle oo he seat
through the topeoar process twice, wich
significant masking Talen necded o palt
just the vugf, The resnlt. notes Yacruba-
Drzal.is reduction of prodeclion capacity,
e polential solution is to use paim
replacement films oo the ronl, bot this
Proess Ix very tin-intensive and can-
not be used for Wigh-volume applica-
tlonz, Ultimately, 1 don't think marerial
changes e Lthe coatings alone can
help, Mew antomation to either allow
preciae coloe amd painlapplicanion or
o aecelerare the masking process is

what is really needed to help implement
this desivn ot high volumes,” Senbert
aavs, Tndeod, Wolrula-Tieal oles

thar a mumber of QEM s are working to
ineresse Lhe transfor cffivieney process
fir applicarion of the contrazt eolor nna
Twrrieoncal surfaee. Tovels, for instance,
prosented a new bell atomizacian
technnloge ar an indusity conference in
2019 that is reported to alloss Far much
minee Tacally condrolled delivery of the
paiir and an increase in the transler
clMiciency to gresior thyn 454, " Lhere
i# a recognition by paint shops that the
s ol roboics el can apply paint
with high precizion, Fwhich| shoold
muake it possible to perform two-tone
applications inline, and dramatically
inerease throwghpot,” ¥ouruba- Lirzal
gaye. TTeudds 1T there is wn environ-
meenttal benetit az well, becouse wmore
eMicient delivery of painl dromnatieally
reduces the amounc of energy rreguived,
nol vnly for atmmnizaricn. bur also for
overspray collectinn.

SUSTAINABILITY CONTINUES TO
BE AT THE FOREFRONT

Soveral sustaina bility trends continone

to drive market innesvation, including
lrar-temperature cure and inteprated
Proacesaes to comnprass the paing shop
foorprint and reduce snergy usage,
acegrding Lo Cran L Qoveernments
around the world also concimee to

el blish new standards Tor lowser wOCs,
“There iz always a push to make the
painl process mion: cavirennientally
triendly, be ic chrowgh news matorials
Clove-lemperaturne cure), different curing
technologies (TIVTLRY now anloinalio,
or e searees of resing and solvents,”
adds Seubert. Any new lechinology,
thowgh, must meet durability require-
merits 8 nd ave an aecepralde cost of
implemnentation.

Tri et e e Lo salisly lunger owen-
erships will inerense the length ol war-
vanlics, secording lo Venlurind, "wWe are
already seeing warrancies signifcantly
increase Mrorm even Just a fow vears ago.
This iz stmply becanse engines are lasl-
ing e and parl design has rotten
better. Electric wehiclez are goimg to con-
vinge Lo push chat with cxtreme longey-
ity as electric motors don'twear anl g%
quickly ws internal combustion engines
and transmissions,” he savs. Coating
rechnalagics will comdinue to advanee as

well, he adds. “Anti-eorrosion and
prolechive lechoolowies that are

hinth lightweizhe and eneiron-
mentally friendly, such as warer-
burne, porader Lechnelowics, and
heavv-metal-tres alternatives,

are the stronpgest areas for future
Juveloprmed, Tolerior coulings

for seating and towch pointz are

also being infuenced br longer

v perahips And cven the shamed
vehicle economny. “With coatings
heing wpplivd in more complicated
painting processes amd layars,

while: rmceling the criteria of the
autonmmous velicles, conunecied
wrhicles, wnd lonper-life vehicles,

the worlds of pigmeals and resins ane
ru overlapping more than ever. The
canthinatinn ol ihe Iwo is what will drive
development and innevation | hieongh e
next decade,” Vonlutind asserts.

MANY DESIGH CONCEPTS

Thar overlap is reflecred in TASFS
triaL recani crend predictions, which
Czovndj says 2im oo visually tolate to the
niw Lechinology focus in the automo-
tive marlet and reflec) responsibility
for the environment. “Mew coatings
containing malerials from renewable
resonrees while minimizing cnviron-
mental impacl aid carbon feotprint
will kel automaleers conaeel weith vhis
part ol thidr consumer base ™ he zavs.
Ui is energized Iy the oppoctunity to
leewruge specialized coating rechnnlo-
gles developed for onher businesses in
(he srtomotive market. “What is mosc
exciting is thal coneepts are evalving
vory rapidly, with new groups within
the O trving 1o understand what
thev need to create brand recogmilio
and value in the future as che indusooy
moves 2y From the sl and poser
il Thesengine as the detiming factor tn
autonamous, coniecked, cleeirifel
vehivles” Volroba-lDrzal savs.

I fact, the greates) diliculty may
T Th Farge pumber of possible design
concepts. “With so many oppertnni-
Lies, 11 s easenrial to understand the
risks associared with cach in vrder to
determine which ones to lnous on,” he
conchudies. Clearly, il 1s a challenge the
corings mdustry welcomes 32
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