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By Cynthia Challensr, Wherever metal is used, corresion is an issue, and coalings are velied upen to provide protection
- mr;ﬁ::fifg against such damage. Many corrasion protection coatings are alsa expected to be multifunctienal,
offering additicnal resistance to abrasion, wmpact. and chemicals, as well a5 assthetics in teyms of
high gloss and color matching. For pipeling and rail applications of all kinds. there is also @ detnand
for ingreased product life cycle perfurmance and valus in use, Coating manufacturers are respond-
ing with new fiquid and powder coating technalogies that are sasier o apply, reduce the number of
cogts, require less energy, and/or have a grealer application window—all with the goal of reducing
the application Lims and cost, while sUll maintaining o improving the desired level of performance.

4 PROTECTING PIPELINES

Increasing miles of pipeline are being installed around the world 1o carry potable and wastc wa
ter, oil and Bas praducls, mining fluids, and olher liquids and gases. The need far water pipelines
i growing as emerging regions expand their infrastructure and develuped regions begin 1o upgdrada
their existing and aften failing systems. In additien, the shale gas boam in Marth Amcrica, Australia,
and elsewhare is a major factor contributing to the installation of more pipelings in the snergy sector,

Inthe LS. in particular, the walter defivery systems in most major cilies ara in lamentaiole condi-
tion and require major repairs—with costs that far exceed the budgets of these municipalities, ac-
cording to Rick Bradshaw, global direclor of Ciwil Infrastructure, Protective & Mavine for The Sherwin-
Williarms Company. In fact, in its "2009 Report Card for Arnerica’s Infrastructune,” the American
Sooiety of Civil Engineers gave the LS. drinking water infrastructure & grade of G-, "With such a
vast amount af investront needsed to repair our weter systesns, iLis becoming ever mare imporant
far coating manufacturers to bring greater value so that more can get done at an overall lpwer cosl,
and that has led ta a foous on improving opplication efficiency and increasing the performance life-
tirme of pipeline coatings,” Bradshaw remearks.
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Corrosion protection of pipelines is oritical, because
Lhey are often laid in challenging envirenments, such as
the heat of the desert; the cold of the arctic: the humidity
ot the jungle; the prossurc, salinity, and grittiness of Lhe
ocean Moor; and the dampness of municipal systems,

Depeanding on the speciific angdineering requirements
and the region in which the pipeling is manufactured,
installed, the extericr can be protected with one-, two-, of
Lhres-layer syslems. Differanl products are also used for
different sizes of pipes. Most powder coatings anc fusion:
bonded epoxies, althaugh in some cases, other materials
are used. Liguid coalings Lend 1o be epoxies or liguid
polyurethanas, and most are fero-v3C, 100% solids for-
rmulations, according to Karl B, Gust, market manager for
BASFs Oil & Gas—Polyurethane Solutinons business.

“The preference Tor powder ar liguid coatings differs
hetwean end users, usually based on gocd ar bad experi-
chces. [ they have issues with one tvps, they are likely
to irvesligale whelher anolhar coating technology can
overcome these issues,” notes Matthew Fletohor. linings
sales manager, Protective Coatings far EMES and Russia
with Inlernaticnal Painl

Regardless of the physical form of the coating, the
desire is to UsC o5 fow layers as possillc to increase af
ficienoy and productivity. Direct-to-metal one-layer epaoxy
systems are effective in light duty applications. Two-layer
systems trpically includs an cpoxy primor and a topooat,
which can vany according to the application. For exampla,
Mxabta Coating Svstems, farmearly DuPont Performancs
Coatings, offcrs topooats that resist abrasion and chip
ping, parfonm at high aperaling lempearalures, and pro-
vide nonslip surfaces and mechanical adhesion far the
concroto sloeving used on subses pipelings for huoyancy
resistance. Thres-laver syslems generally consist of an
Epoxy primer. an adhesive lawver, and a polysthylons (FF)
of palypropylens (PP film. The PE systems are designed
Tor slandard operaling temperatdres, while the PP sys-
1ems are effective for high temperatures, Thesc three-
tayer syztems arg most popular in Sooth America and
lhe Middle East, according to David ), Lazieri, Axalta's
husiness director for Powder Coatings in Morth America.
Howewear, there is growing interest in and & broader ae-
ceptance around the globe of two-layer Bystems becausc
they reduce application costs and increase productivity,

The need for exterior coatings to parform at bigher
lerperaturas is a result of the high demand far new
pipclines for transmission and cxploration in the ofl and
gas industry, particulardy a5 more companies are drill-
ing much deeper and further to reach shale depasits,
according to Larser. Axalta's NapGard Gold coating has
bewn atlracting nterest because it is reported 1o be as
effective up to 130MC in & two-coat systom (when applied
over NapGard privier] as current Lhree-layer syslems,

Criher nesws exterior coatings recently introduced to
the markct includs ClastoCoat AC from BASF and Nap
Gard 72514 frarm Axalla. ElasloCoal A5 s a new 2K

f1a1 by wolume) 100 solids polyarethans designed for
5o on the interior and exterior ol polable waler and
other pipelines, “This product is self-formulated, with
Lhe majarity of the raw materials produced by BASF, sc
we have control over the supply chain, and thus can
guarantes high guality and peformancs,” notes Gust
Map-Gard 7-2514, on the ather hand. is a thermosetting
epoxy powder pipe coating for wnderdround and subsea
applications. Notably, according Lo Laczeeri, i has baen
designed with significant cure fatitude, so that it can be
applied at greatcr spocds and lewer temperatures while
still providing & costing that is free of Lhe delects Lhal
CHN 5EMva 8% 5ouUrces for initation of corrasion.

"Regardless of the specific coating syetems, the main
aim is ta give longterm corrsion protection, especially in
A buiried environment,” Fletcher says. "However, Tor mosl
roralings,” he continues, "once the minimnum technical pear-
formance requirements are met, cost is the main driver.
This market 15 @ high volumedow-rrargin business™ He
ponls Lo recert advances in an-site application, including
improvements in portaile application couiprent and the
intreduction of products requining minimum applicalion
tools and skills, as ways the costing incustny is working to
help increase value for its pipeling customors.

Interiar coatings, which have been seging more e
i recent years, gecording Lo Lazsen, stso face additional
requiremenits, such as for potable water and jet fuel. For
axamplc. coatings for potable water pipslines rmust maet
the certification sequirameanls of eilthar the ANSIMWEFEL
of the Amearican WaterWorks Association AWACZ 22
standards. according to Gust. In addition, thess interiar
coatings typically provide maove than corrasion protaction,
Lhey are also used to increase flow efficiency, reduce the
niccd for cleaning. and provide additional protection for
the pipe. Polyuvelhanes are cammo in this application,
although Axala has had frowing succoss with 8 now
phcnolic/spory systern called Black Beauty that protects
againsl abrasion and chemical attack,

SherFlex from Sherwin-Williams is a new, 10085 50l
ids palvurcthane etastormet lining material that provides
applicalors and oamars with quick return to service times
in immersicn conditions (as litle as 24 hoursy, according
1o Bradzhaw. With high film boild charscteristics of =250
mils GFT (=174 in.i, it fills mincr surface impedecticns in
a single application. ShorFlex also offers resistance to a
broad spectrum of cherndcals and bridges hairline cracks
Lhat form in concrete substrates. B is primarily used i
wiatct storape and treatment applications as 2 result of
its MSF Slandard B approval and in severs wastewater
amiranments due 1o its resistance o hydrogon sulfido
Eas {H2S] and sulfuric acid genevated by microbiologi-
cally induced caorrosion.

One particular area that remains an issuc for pipofine
coatings is the perforrmance of coatings applied to Feld
Jairits, oF the joint where two prepared ssctions of pige
are joincd togcther out in the field. Several new powdsr
and liguid coating producls have been introduced recently




ta increase both the sase of application and the pefor-
mange of fiold joint coatings, International Paint now of
fers Envirsline 124, a hend-applied field joint coating that
Fs CESY 1o USe in remcte areas and reguires minimal tools
anid skills to apply, aceording to Fletcher, The weld is first
prepared using basic power tools and the Envireline 124
coating is mixed by hand and applied using a brush or
trowel, “Most impertantly, the thick film that forms has ex-
cellent arthesion to both metal and typical pipe coatings,
=0 it provides longtorm corrosion protection,” e says.

Meanwhile, AkzoNobel Powder Coatings has
launched its single layer Resicoat R-726 Low Application
Temperature (LAT)] powder coating far ficld jaints, with
"high rearctive” chamistry, Unlike typical porader coatings,
which need 1o be preheatcd to 220-2455C, Resicoat
R-T26LAT only reguires heating to 180°C, Therefare, less
energy is consurmca, the process is up to 40% faster,
and blistering of precoated pipe sections is avoided, ac-
cording to Yolker Boerschel, global RE:D and marketing
managar, Functional Codiings. A furthar benefit, he adds,
is that the entire pipeline can be powder coated, thus
guarantesing a consislent guality thraughout, The naw
coating has been specified for a major liquefied naturai
gas (LNG) pipeling project in Melanesia and is being con-
sidered by Chavron for an LMNG project in Australia,

KEEPING RAIL CARS ON TRACK

Irerest in moving people and materials by train
alwaye rises when the price of crude oil climbs above
BEO-$30/barrel, according 1o Bradshaw. At that price
point, rail franspart hecomes competitive, and as morc
trains run more often, the need to prolect these valuable
assets with carresion protection coatings glsoc Moraasas,
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As with pipelines, there are many different tvpes
of rail cars, and cach has its own needs with respect
ta coating pesfarmances, appearance, and cost. Axalta
Coating Syatems breaks the rail sector into five major
sections: locomotives, high performance cars, tank
wagons, alher cars, and passengear vail, which has bean
a particularny sirong growth arca. Very different resin
systems are used in each of these five application areas.
Exterior coatings tond to be liguid funmulations— epomyy
polyurethans two-coat svstems thigh solids solvent-
borree) for high performance applications and divecl-Lo-
metal equivalents for lighter duly performance, including
waterharne acrylics, while interiar applications tend
o rely on powder coatings, according to Internatisnal
Paint's Emre Karapinar, CEM business dovelopment
managar for Protective Coatings in Eurnpe.

Locometives vepresent the brand image of a railroad
company and. as such, are showpicces. As a resull,
coatings are requircd that provide not anly corrosion
protection, bul an excellent, durable, glossy appearance.
“Because image iz so important for locomotives, mosl
Mave a two-coat system with & polyurethanc clearcoat.”
accarding to Joseph W Wood, business diventor for
Liquid Industrial Coatings with Axalta.

High performance cars and tank wagons are gener-
ally protecled on the exteriar with @ vo coat, system
hased on an epoxy mastic with a pelyurethans Lopoeoat.
Coatings for the interias of tank wagons vary, depend-
ing on whal meaterizd is boing carried. The three Biggest
cermmodities that are rooved by rail are crude Gil, caus-
tic soda, and corn syrup, according to Bradshaw, Each
has very dilferent properties, and in addition, there arc
often different standards that apply, such as those lor
foodstuffs and flammahble malerials. Thus, very different
coating technologies are required to ensure not only pro-
tection of the tank wagon, but safe transport in general.

Workhorse rail cars carry coal, rock, and other hasic
matetfals. These cars necd both corrosion and abrasion
resistance, but there is litle concom about apoearance.
Frr these applications, direct-lo-metal epoxies and even
waterborne acrylics are uscd for the exterior. “The key
driver here is cost. Users are willing to paint a little more
often hecause of the reduced expense associated with
the coatings. The inleriars of hopper and olber cargn
cars, howeyed, are subject [o & very harsh operating
envirchment, and the coatings used rmust provide pro-
tection from impact, abrasion, and mechanical damage.
Bolh twe and three-coat systems are employad depend-
ing on the specific material to be loaded in the cars.”

The extreme vibration that these cars musl endure
poses g challenge for coating manufacturcrs, The in-
tense vibrations cause cracks o farm at Lhe weld seams
that arg then transmittad outwards. To address this
problem, SherwinWiliams developed Carflex, g [ow- V0T
(=108 g/, bisphenal A-fres, 100% solids eposy with &
core-shell morphciogy. It combines toughness and flax
idlity in order to ahaorh stress points thal can cayses



cracking due to the flexing of & cargn bin in a rail hopper
car, accarding to Bradshaw, The coating can be applied in
e or fwo coats and is heat-cured for fast return to ser-
vice, it s also FO& Approved (FOA 21 CFF 1753000 for di-
rect contact oy food products storage. “Because it is flex
itrle arvd tough. the coating is ionder-lasting and requires
less maintenanece thah traditional epoxies, and can help
compeanies sirengthen the safety of their cargo transports:
tion while [owearing overall costs,” he notes,

Passenger rail manulaclurers —ngtably Siemens and
Bombardiar in the LS —are lacking for both corrasion
protection and appearance, Coatings for these applica
tions must be provided in a broad color paletie to enable
color r@tching. They must also provide a glossy appear-
ance that is maintained for at least 10 years. For these
reasans, Axafta has, according to Wood, taken advanilage
of ils expertise in the awnomotive coatings scctor and
adoptad its basecoat/clearcoat 2W/2K lechnolpgy for pas-
senger rail car applicalions. For the interior, the company
has also introduccd a new polvasparticd polyurea mash
flooring membrang system that is more durable than can-
vertional fiocring, fasler to apply, and =asier to repair. The
Precedium systoms are installed in a three-step process
fmwolving application of the hasecoat, Lhe effect colar, and
then a semi-nonslip chear coating,

The facus on the development of products that are
easier and faster to apply is apparent in all of the various
rail car segments. “Advancements are driven by the need
Lt rneet or cxceed existing durahility porformance at a
lower cosl,™ says Karapinar, “The ability to apply dircctto-
rmetal {OTh), build up thickness in one coat, achieve fast
dry at ambiant tomperature—all are main paint properties

that have a direct effect on mamfacturing cost efficiency,”

Bradshaw agrees thal self curing products that do nol
reduire baking, and thus that eliminate the cxpanse of
heating large train car components, is a significant devel-
cpment, and adds thatl high solids systems that need only
Tl nodalks rathar than three are alsa important technolo-
gics far reducing Lhe lifecyele costs of rail car coatings.

Twin rew OTH coaling technologias from [nternalonal
Paint are being launched in the lirst quarter of 2013 for
light industrial market end uses, including rail transporta-
tion. High salids Mnterthane 3230 palvurethane primer,
finish and ultra high solidz Intercure 32440 polvaspartic
primar/finish are low- VoG products that can be apphed
direct to metal at 50-15C microns dry film thickness
in one layer and can be baked at 25-40°C, increasing
production efficiency and reducing cnergy consumplion,
according to Karapinar.

Sherwin-Willizrms has taken a different approach with
the development of its <100 g/L w00, HAPadrer SherCryl
55 selfsiratifving coating, which forms a film containing
rultiple individual “microdaycrs” that offer Lhe eguivalent
protection of multiple coals, but with only one apglica-
tian. The single coenponent water-based acrylic protects
against moisture and Y dedradation, resulting in excel-
lant color and gloss rotention thal cutperfonms two-coat

goryligfacnylic clearcost systems and extends the recoat
and maintenance cycle. according to Bradshaw. "This
product is the first of its kind and an indication of where
efficient and cffective corrosion protection technalogy is
headed in the future,” he says.

Aside frorm advances in coating technologies them-
sclves, thera is much Lhat can still be done 1o improve
the efficiency of the actual application process. “The rail
industey sLill relies heavily an manual labor far coating
apications, unlike in the awvtemative industry, where
robotics has had a huge impact an efficicney and pro-
ductivily," observas Woad, “We do nole, however, that
manufacturers are slowly introducing robotic lechnolo-
gies into their production processes. Thore will be a
need lor extensive training. but we foreses that robotics
will eventually be adopted, particularly for QEM tank
coating,” says Wood,

WHAT'S [N STORE FOR THE FUTURE?

A with all other sectors of he cogtings industry,
changes in regulatary requiremeants will continue to
drive further developments in coating technologies for
pipelines and rail cars, according to Kenneth Tator, CEOQ
af coating consulting firrn KTA-Tatar, "Conlinued compli-
ance is assumed by rail car and pipeline manufaclurers
and coaters, and thus. their focus remaing on getting
dond value cwer the entire coating life ocycle, including
application cfficiency and applied pasriormance for lon-
ger and longer periods,” he maintains.

He does nole that today there is recognition that
parformance must be paid for. "Lsers seem o Know
noww thal high performance paint costs more, but using
premium preducts Lhat cost mere upfront do provide
overall savings.” he says. It also means that coating
manufacturers that can provide technologies that offer
measurable time and labor savings during the applica-
tion provess will have the advantage.

With respect 1o spocific technologies, Tator believes
that tho major sdvances made in the use of nanoisch.
nelogy over the last B-10 years sugdest that major
breakthroughs in the perfarmance of corrosion protoc-
tinn coatings for pipelines and rail cars. as well as many
other applications, will be achisved using nanomaterials
in thz coming yvears. Smart coating technologfes, such
asz those that indicate the presence of carrosion atd
have self-healing and other corrosion-mitigating proper-
ties, will aiso have a sighilficant impact, @
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