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o Blay 2017, the fifth edition of the Glabal Marker Analysis for

ihe Paiod & Cootingy Tndozary (2005-20200 vwas reliased by dhe

Luternatinnal Paintand Printing Tk Coancil (TPPTC). Prepared by
ils inlernational consaltant, the Chenuest Grooup, Lo, the report
features extensive pescarch Nndings and ingighrs inte global and
repional contings 11 end use segmencs as well as sub-zegments.
This ardicle provides wo everview of Inturneseend codlings, L impor-
ant sub-segment of industrial maintenance coatings that is contained
in Lhe veport,

INDUSTRIAL MAINTENANCE AND
PROTECTIVE COATINGS

Tudusivivl maintenance and protective coatings are formulared to
praovide protectfon e eslerior amd interior substrates weaingl oo ro-
sion, abrasien, thermal, and chemical and uloravinler (U7V) degrada-
vinn in baoth indusiriat and eritical service environmentz. These coat-
Ing svatems, a5 the namoe indical es, e used primarile in indusereial
SLEICTES where agpressive corrosive or chemical environnents exist,
i addicion o commercial spplicutions wlere long-terme prolecd ion
amd nestheties are requived. While such coatings are primarils con.
aidergd Nungdions], appearanes and retention of these coating svstems
have alsn hecnme importa il perlremE e e uiremaents.

Tndustrisl mamtenanee and protective coatings are combinations
af products designed (o perfurm and protect nosder speeific condi-
tionm:, Each coatings systems are nsually applicd Ty speciatly trained,
prafessions] applicators in a fabrication facility or in the field, They
cam be applied as pare ol nesw consiruclion, o during enualine main-
temangs Lo provide contined asset protecrion from warious forms of
arruceural deterioration.

INDUSTRIAL MAINTENANCE COATINGS TYPES

Tharvinaliogs the indostrial maintenanee coatings seeinent is sol-
venthborne coatings  includivg o b comveentinnal and high-solids
produets—aceounting tor approximarely 65% of 2015 total volume.
The majority ol indusieia] mainbengne: solventborone coulings are
high-solids products, as the indusory steives to meet ever tightening
envirmnmental regolalivns without sacrificing produe) pertormmees,
Inehided mthe high-solids category is 100% solids technolopy that
Plays w key role 10 severe service applications. 1t s naed extensively
in tank linings, deck enatings, and cccondary containmenc. They ara
mostly cpuxy novedas, and even aromate polvurethane when inpact
resiziance is regquired o impeoes wesrs The frend teacard high-solils
CoHTings 15 expected to coniinue.

EMERGING TECHNOLOGY AND TRENDS

Qe cxample of a1 end market pushing the performance envelope for
conmventional eaarings ia e ol and gas indusie A corrent Tromed s
toward higher pipeline operating temperatures to inerease transpor-
tacion woliemes, Therelung, o commen charactieristic is the slevaced
termperature of the oil (up to 15070 and potentially even higher). This
directly mpacle pipeline coating performance that can degrade at
slevated temnperatures, resulting in internal and external corrasion
proflems s Tecting such Aowline syetems,

tn the past 10 years, ane solutinn to mitigate cxternal pipeline
corresion has been the vse of eposy/phenoeiie resin-baved contings;
these pertorm reliably up to L2000 THgh-Lemperaldee, cpos s movolac
e hiiees can handle constant or repeated temperature: up te LF7C
inndry condicions amd 14970 in che wel, T thes require g therina]
cure—not practical for many fleld applications.

Manotechnolagy refors oo malerials winh dimensions in The 1-1604)
nanemerer gy, where quantiun mechanics vield interesting proper
ties. Mannstrucoa red malovials pich) celvaordinars dilerenees ioorales
and contrel of chemical reactions, electrical conductvity, magnmetic
properties, thermal eondneisily, strength, amd Dre-reiandang preoperlies,

e inlerpational #3in and Fiinting Ik

Council’s [IPPIC) expanded fifth adition
ol the Gioba! Mirleet Aol sis for the Foint
i Contings frdusiny 20752120 provides
compseheasive markel research cevering
the ginbal paint and coatings indusacy,
ardsessing topics of redevaie to coakings
manuiacturers, end users, faw matesials
suppliess, private equity firms, and atheas
intesested i the induskry.

Prepared Ly Tha Chemiest Group.
., IPPC s Sistermationat coasaitalt f (he
speclahy chamic
the report covers e primary cotigiios
of teatings: fecorative, Origina Equipment
Masyfaclrers, and Special Purpose, as
uwreld a% the mamy sub-segments within
those categories, Chapters fotws on saclor
analysis, marked frends and diivers. and
competitive lendscape,

The fifth edition of IPPIC s Gogar
Markst Analysis weas expanded to inclode
new featieres such as additienal farecast
riana, an expanded raw maderial cliapter,
a5 well 35 @ new chagtel on mergers and
acquisitions, Additionally, the lifth edition
i far mole comprehensive in scope to
include—as is the subjocd af his article—
an overvioyr of inlumescent Loatings
s a growing seb-seqinent of industital
maintenance and preteclive caatings.

For mare inlormation an the contenl
o [PPIC's Grofat Markoe Aamhsss i e
Pt & Comimngs Srdtrssry §2075=20.20)
and b purchaso the didital dovenlosd. visil
wewaw, omint arg IPublicadions & Bespurces

orkine skore) or centact Stewe Stdes at
Ssides@pain.org (202.462.6272 4225
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INTUMESCENT COATINGS

One Ty pe of funetional coating is a
fire-retardant varivly (also koown as

an intnmnescent coating) o insalate
steel suhaurales expesed to fire. The
tire-retardaney proporly is project-
dependent but generally undersiood o
mean a coating van withstand tempera-
lures in the range of 200°C wo o0 for
a pericd of Hoe,

The demand lor intumescent cratings
is closely tied to consoruciion spendine.
"The split belween U5 residential and
pornesidential eonsteaelion is G010,
Nemresidential constrction spending
contimies o inerease (4.1% in 20160, Con-
slruction markets showing doulile-dipil,
year-over-vear yrowth nelude lodging,
offive, and connnercial siruenues, Publie
conalryclivo, in areas such as watcr
supply, sewape reeslment, and public
salely, was down slightly in 2016, bl the
shovt-term ollook is positive, depending
on L5, intrastraccure speteling, Cuwepal,
the sverape growth in total ecnstruction
spending has heen s bt 5,1% over the
lasl five: yiars, Fgure I eontrasts pulilic
aid private comslnection growth for the
United States in value {2009-2016 ),

There is demmand for intumescent coat-
ings in specialty onalings sub-semnents,

such % marine, (ranspo iyl ion, onshore,
otfshore ofl md gas praduaction, and new
industrial wnd conunereial construedon.
The increased use of lightweight mate-
rialy for ransportation, modular homes,
and tnsulation applicalions s o key
driver. lntumesceit paints are incregs-
ingly nsed 1o proteet spherieal scruceures
cantaining natiral gas, poroeides, mud
other chiemicals.

Of speeial fnperlbunes In new construe-
tict of comnmereial buildings, infumes-
cent costiings incorporate Hame-retardane
chemicals tachicve twe distinet indndtry
etficacy ratings. LThe first measures Mame
sprend, or hiows clfegtively the conting
limits Hanmuability (aceording vy A5THL
Es4), The seeond ruring demonstrates
eoating efficacy for delaying und resistine
the effects of fire (expressed inhowrs), 2=
shimer inn Figoes 2.

todusoy definitions may aid in a bl or
undderstanclimg of what an inhunescent
coatiyr Galan kncwn as Nive prgalingg iy and
1y ok, According o S50°07% 2011 Pratective
Cnaeings Glossery o Tre-reluwutt s
“. .. product, under accepred methaods of
Lezst, thal will significantle: (1 reduee the
rate of flane spread on the suelacy ol
muaterial to which it has been applied, or
X resist ignition when exposed (o hiph
tenparanares, or (3 imsulate a substrare bo

FIGURE 1—EBreakdown of construction spending [2009-20H),
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whirh il hus been applied and prolong the
time required o reachiis lenilion, melinmg
ol metiral-weakening tenperarune”

| ASTRT THI5], Flammuabilin: is defined s
thas ahility to canel fiee (a Mammalle mate-
vigl buens quickly aod 2asily). Inflamme-
bility can somclinmues mean "ol fanarmae-
bl S84 has separate delinitions fora
Hammable serosol, pms, Houid. and selid
material, based rm Thetr respoctive proper-
lis I ignite and burn, according to various
testmethods Wirsearn sn infuneseend
costing according to 85P0C% delinitan, s
“a fire-retarduan) coating that when heated
ferras a fomun produced Ty noniTam makls
gases, sach s carbon dicdde and ammn-
nin This [reaction] results ina thick, hivhby
insulating Javer of earhom Salwiut 50 times
as thicle as the enfyinal coaring that serves
ter protect the cnated suhsirale Tram Tire
Sec alan FTRE-BE LA RITANT |AS T3 D 1a|™

Bvw comparizson, hest resisiune iy do-
N by S50 as “the ahility of o coating
to resist deleriorulion when exposed
continuously ov pericdically to high tom-
Peratures utor below o given level. Hear
reslstince depends on the binder 1vpe
ancd other coating ngredienrs?

In surmmary, « heal-resislant coaling
umcl an intumescent coating have difer-
ent pwoperlicy amud chemistries; there-
fure. the terminology should ner be used
interchangeably, the difference berween
the twao types of enatings s that an
indurmeses ot coaring insulates the sub-
strate fram fire, e, prolecting i weains
heal transfer. Hoswever, a heat-resistant
coating will—dby some messure —resist
doegsradarion from heat, vir icdnes not in-
sulate or prdect the substraze from heat,

FIGURE 2—Medhods of rating llame spread and fira
ralng in hours.
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TABLE 1—ASTM Standards and UL Fire-Resistance Ratings

Intumescent Coatings

Texst Method Applications
Surface Barning EﬁaTraﬂerlstica of Building
EL4 TEd Rialories's Reatardants
Fira Tasts of Bu'liny Cansiructian and
E1*9 G Madorial: Tinee Temperaiure Cune Registante'Protactant
Method of test for dutsrminatlon of Man-
EiG vanr buslikit v *n Bullding Mstsrisle Retardants
Fire Tast of Bum-Throunh Peratratlon
E&14 1478 Firgslops Firestops
Firz Tesls atf Bullding Conetracton
and hatedals Uaing Hydrocarbhon
17ng Fual Sources Fesistants/Protaclanl
E 1066 Tizsl hattexds far Fire Resiative Jeinis Fireafope
Tusks ar Fine Resistanoe of Building Jaint
E1355 2073 SyStars Firzaiope
Delirmiining Fire-Endurancs of Perimeter
E5.11 14 Fire: Barrie~ Svetems Firestops
Dplal Density of Smaoke Ganaralad by
EGE2 Sirilld Misteriala Al
Surfae: Clarmrmablliy of Matarials Using a
Ci6z Raclant Hrat Ernergy Souics Rulerdanls

Seurce, Tre Chembiest G rpag, Inc.

Comsider, for illustrative purposes, the
coaring ur arills: vhe coaving icself will
noc degrade hut the metal baconies very
hoet when in use.,

Protective enatings with hear-resistant
properties are wsed in Hpht- and pogcdm-
cluly idusivial maintenance applications,
guch as producten equipment refurbish-
imyr Flatae-rotandam coatings are grpsicalls
used fowe decks, walls, rails, and load-
bearig stecl brams s support columns,
Thigh-hear and/or ftame resisties is also
important 1 heavv-duty maintensne
vl ing applications for refinevies and
fintsaces, jet engine cormperents, wnd
transporialion ¢ugine parcs such as
exhanst manitolds and gaskets, Lhein
selection is nol solgly driven b a specifie
need for thermal protection, bt alse by
new and existing five oodes/regulations
premulgated following 9711 A5 TR
D2ABS-01(Z0 3], Stiavelierd Teie derh-
o frr Bvolaaling Coatings for High
Yemperatare Service. 15 a teso method
thal prosides an accelerated means of
derermining acceprable performanee of
voaling svslems developed to cover sreel
that way be potentially exposed o high
temperaivres during it interior and
excerior service lite,

ther examples of A3TW teat methods
and 1L codes for fire protection coatings
in comymereial yrd ndustrial eonscroe-
tirwn are noted in Talle .

Th new constructon applivalions
inn the wil amed pras industrey, 2 “massive
changa™ muewing toward OEM fueproo-
ing wis atrend moted in 2003; whereas
fireproafing in mainrenance and repair
applications, by comparisnn, eould be
cost pruhilditive. Tn older plors. install-
i1 INEOMesCeInt coutings saTrlimes 1o
quires remeeing cementitions stretares
[atherwize “hidden” corrosion behingd
the concrete =l untreated  can puat
the cementitious scructure at high risk of
collapsing), Conereie remaeeal s where
the high okt emerges.

Typically, intumescend ceatings rech-
noloyy ineludes vinw] toluene acrvl-
fca, styrene acrylics, siliconc serelics,
Hueropelymer, cpoxics, arethanes, and
chlorinated rublber For cellulosics, inlu-
mescent coalings can be cither solvent-
o walerhorne, with the latter generally
hased o vinyl acelate aracrylic. Tn
conirast. these used against hydrocarbon
fires are all epoxics, Thin Glhm is rypically
usend in peneral eomstuction inelading
arrucoural steal, while 1the thigh-film
coatings fend e ind wse in the oil and
gas industry, such as for pridcoting
perraleum relineries. Depending on the
applicarion, an arcay of love-F000, (ollen)
thick-film chemizrics can he used
achicve apecified reguireiments—such as
the ability o adhere to wrethane foam.

Major manutacturery of Intnmescen!
vo s and feepeouling produces include
Carboline. stCheny, Flame Control,
Laolatek, Flann: MWaster, Tenjamin hoone,
Shorerin-willianes, PRG, Alizolyobel,
Jomuy, and many otlwers, Tae to the erilical
properrics that five proofing inpas to
sreel snuctures, the proper apphoation of
mlumesgonl ooatings 15 essential m ensure
public safety. 5% Train the 'aintwer
CTT i wabelvessings The noed Foe industry
training and qualification criteria throngh
its Teerprant Coating Applicador Specialist
training module fewr Intumescent Coatings:
section 2.1 i for Uhin-Film: scclion 2.2 s
for Thick-Film.

Top-line growth opportunities for
imtumescenl coatings may include
properties such as low simoke generation,
cunthustion peevention, and 2 polymer
far formrtating thinner films to improve
aesthetios on stecl surfaces, Fliminacing
the nead fr a topenat over the Intumes-
cent product muay abae be desitod in some
ereLirinr applications. &
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