Fluoropolymer Topcoats Show Promise for Durability
Condansed from “Fooropolmsr Topeoars for Bridgss,” by Winn Darden, AGC Chemicals Ameanias

hike the devalbpment and widespraad

usa of polyurathanas and polysiiceanes

have Increased e kngevity of top

coals, there stlll exist conskerable diF

ferences In the long-erm durabiity of
zne-rich primers and topeosts.

Ruancpelymers, devalaped in the 1960%, have always affersd
minguing pessiblites for coaings. Thalr desrable properties
ndude exireme weatherablity and chemical resis@nca, lw
surlacs anergy for ard-grafil properties, and comoslon resk
farca. The uss of Muoropolymer
resing far topooats would alow tor
the ratermion of desirable topooat
properties  (cormoslon  protacton,
anginal color and ploss) for as lang
ar kngar han thosa achieved by
Znc-reh primers. Unkorunaely, the
applcaton charactertics of 1uo-
ropolymers have limited thel usa In
Tielt-applied coafings. Most Auo-
repolymers famn fims only at high
Bmperanres, ekhar by melting or
coakEecing from solvernts. Adieskon
af uoropolymars o medal s poor,
bux 2an be Improved by hie sddbon
af oifer NS, which can compromise ather physical proparikes.
In addtan, many NUCFopolymers are dificult 0 eooat o o
helr kaw surlacs anergy.

To address TREE ShoMEoMINgs, reseanchan n Japan devek
aped 4 group af producis known ganancally as FEVE (o
resthylene vingl etien r2eins N the early 1960s, Coatngs made
Trem them ofiar fie waaherabilty of fuorapolymeans combined
with properties found  In corventional  coalings  IRe
polyurathanes. Coatng properties can be modfed by sight
changee In the sueciura of the FEVE rasin, which ar sclubke n
sakents, and can be made water-compatble, making hem
{amiiar and sasy 10 usa In the fleld The chemisry usad I for
mulaing FEVE-basad coatings |s axactly the same as that of
carverianal polyurathianes, and applcation squipment s axact
Iy the same & well. Thus, FEVE coatings can ba appled N e
=hiop 1or new careructian, or in e Tiel Tor bidge ehabiiaton.

Afihcugh Inilaly somawhat more expanshe than urehanes
ar gioxanes, uoropalymers offer consldersble raductions n
coating IHe cyck costs, In bridge dawntme, and in tratlc prob-
lBITE dunng repainting.

Caatings mada with FEVE rasins alsa offer excellent como-
slon reskstance. Zinc-fch primars are Tie maln deleres against
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camaskn on sieel bdges. Corventional topooats gradually kse
thicknass and eroda over dme due to degradation by LWV light,
ralr, wind, and chemicals. Whan the corwertianal topoaat
arades completaly, the midcoal begins o degrade, Incraasing
the probablifty of comoslon. Fuaroursthanes do not ks signif-
cant thickness over tme, and therefore cornue B mpeds ihe
miwement of comoslon NfEors hrough the opcoat.

Recently, bidge deskgrems have begun oo sxplore the LEE of
mire vaned colors In bridge topcoats, movng away from staEn-
dard Ighier colors Tke yalkow and orey. Fluoroursthane iopeoats
afler the passibliity of using urcon-
wantanal colors far bidgss, while
areunrg the deskgner that ihe
anginal gioss and app=arance wil
remaln Imact for mary years.

Mot of the lkng-tamm rasearch
on FEVE-bDasad coatngs has
been done inJapan. In the 1380,
a serkes of bridgas ware rmcoaled,
usually hall wih a FEVE-based
wpcoat, and the ather hal wih a
opcoat commenly In usa at the
fime. The condion of these
bridges was monkaned aver ime,
ard as 8 resut, FEVE topooats
have now baen used on dozens of bidges In Japan. Prabably
e bast known ks he Akashl Siralts Eridpe, whikh ks the workd's
longest suspenskan brdge. The brdoe Is over 12000 fest In
lengih, wih the single longest span of over 6,000 feat The
bridgs was cpaned In 1994, Coatings were pimanly shap
applied ard fnkshed In he Tield. Multipl FEVE BDpooats ae
meant 1 @ve a coating It In axcess of 60 yaars.

Based on exirnsive tesing over the past 26 years, the
Japanase MiNkETy of Land, Transport, and nirastuciurs ssued
It= netw national spacilicalons for coatings for stesl bidges in
August 2006, “Japanese Specificatlons for Siesl Erioge
Coalings” requies Tuoropolymer topooais on al bridgss In
Japan, for both nes construction and rehabiitadon. Bridges top-
coated wih lucropalymer resins ars expactsd to have usefl
Ives, excesading 50 years In s0me casas, 1o significanty reduce
oOsts assaclated with recaating bidges In the feld, and 0 post
pone the nead far recoating of new bridpes.

FEVE fucrourehansas are baginning o find applicatian In the
U5, &= wal. A zerias of bidges in Nasilia, TH, have baan
uly of pamaly opcoaied wih Aucrourehanes: the Shelby
Sireat Bridge, Gaiway Bridge, the Woodand Sirsst Bridge,
and 1he Viziory Memorial Bridga.
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