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how a new anfi-comosion coaling can
nelp mines, quames and aggregate bulk
pIOCEessing sies avold comosion and
WEar of helr steel noppers.

i mines, quares and aggregate bulk processing, the b

stoel hoppers that are used to stone and dispenss wst

wolumes of onz, rock and grrel are ofton bject bo
abrasion, moisture and st depostts, which can all acoolerato
Cormoskon

Onee conmosion starts, often through a breach in traditional

spruad quickly under the coating Hsedf, which ks difficult to
Inspct, and can kead to fallune and mstly, prematuns

surfsoes - somuch so that flash nest i often Intontionally
allowed to form before application - tocreate an alloy bamer
that can prevent aomosion for decades. The can ba
applied to oquipment with pitting and is sade for application
Inendlosad or mnfined amas.

Conirolling corrosion and wear

‘Ona of the workd's largest undenground mines, located In
Swoden, wantod to mrend the life of ona of ks brge iron om
prooess hoppers, where comosion to s lower stoel cone was
noted during an Inspedian. Tha hopper bs wital to the mina,
sinoe It shores and dispenses thowsands: of tonnes of
processed Inom one gramules eveny weok.

Tha hopsper oomosion reaslbed from a wory comoshe,
muoist, salty service environment. The hopper stores and
procemses Inon ore, 3coom panled by lange amounts of natural
salts, mined from deep: These salts st asa
wary effective clochmolyin, a key Ingredient in the comosion of
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Figure 1. Innowvathe coating prevents comosion of stoel
hiopoers and othar mining apuipmant

sipel. Condensation from varying termpertures throughout
tha year Is also present, contributing to comosion.

Meating the challenge

To address these ssues, the mine twmed to SF1 Feformanoe:
Coatings, a European distributor, 2nd EoniCoat®, a spray
appliod to form ain Inonganic coating., from tha Morth
Carolina-based comipainy of the same name. The coating
achually a chemically bonded phesphate ceramic (CBPC), one
of the first of a new mitegony of coatings designed to stop:
aoiroskon, ese application and reduce downtime.

In contrast bo traditional poltymer and zinc ooatings that sk
an 'top of the seel substrate the momosion resistant CBPC
oating beonds throaugh 3 chomical reaction with the substabe.
Hight surfzos cofdation actually Improves the madion,

=ithen applied to mrbon stecl, an alloy of sable cddes s
fiormed that will no: longer roact with the erdronment 2nd will
jprrtect the steel from comosion,” sald Memidk Alpert, President
of EonCoat. “This cormoston barrer s oosenzd by 2 coramic
layer that resists comosion, abrasion, watar, Imped, chemicls,
fiire 2nd| temperatures up to 200° F (53" C) with a boponat ™

& high temperature vordon also provides protection up to
1022 "F {550 C).

#& 3 true coamic coating, It ks many Bmes more abasion
resistant than traditional epoony coatings. Like meost cemmics,
I providies 2 vary hard surface that does not weear or soatch
waslby. Abrasion tests conducted on a Taber maching, using
an abrasive whesl mtaiing against a coabed panel show that
the numiber of oydies bo get 0UD0L In. wear for mast polymser
[p2ints bs 2kt 75 cycles, aind fior an ordinary epoey it 1s about:
125 250 oycles. To gt the same amount of woar in EonCoat
It tzkos 1200

Tha double layer of protection | the alloy byer and the
ceramic layer] mades It iImpossible for comrosion promoters:
such 25 anygen and humidity to get Bencath the coating.

In fact, there ks actually a third form of cormsion
protection prosided 2 well.

B AT W EER R EENER

“1f the ceramic shell 2nd alloy byer 1s ever breached, the
meramic shall acts a5 a ressracir of phosphate to.continually
real boy thee stpel,” eoplained Alpert “This 'seif heals' the
breach, depending on it slze, and stops the corosion I
nizceszang. This capability, along with the coating’s other
proparties, snables effective comosion protedion for the e
of In-senvico structures with a dngle appliction”

Beaurse of the dual layer of monmosion protection and
unique soif-hoa ing capabiity of the alloy byer, the coating i
mpoched to bt & minimum of 30 years and camies a 30 yaar
warranty

Thiz CBPFC ooatings approach bo comosian protodion has
undizrgone years of mienshve third party kbomtony and field
testing In a range of demanding Indistries.

Az proveon by Masi's boachside comodon tost results, the
EonCoat coating - on a standalone basis - kas outperiomeed
the paint incetry's [oading antl-comosive oystems, which
usad both primer and topomat.

Imother testing, the anB-conmsion axating remalned
unaffected after thowsands of hours 1n a salt fog chamber.
Cyclic polarisation test data also show that the primers
protection s conskstont with that dellvened by premilum

allys, such as Hastolloy,

Tackling the comosion

To protect the steel hopper from comosion, howeves, before
apphying the CBPC coating, many yoars of ronone deposks
first had to be removed using mechanical hand tools, as
s deposits were a fow Inches thick in places. Thiswork
had to be done far abowe the ground, hanging from nopes,
adding compledty to the project.

Abrasive blasting was then dona to romaowe the remaining
one and srfam memosion. Since the steel hopper had neser
been painted and there was no vishle mill scale, 2
mmmardal aufam propamation standand of (MACE 3 |
S5PC-SP 6 SAZ | was acoepiable.

Ona of the bencfis of the CBPC coating, Infact, 152
smplified surface prepation requiement, 2long with quick
retum to sendoe that minimises faciity downtims. The time
v on am ant]-comosion ooating project with the ceramic
coating comes from easier surface preparation and expedited
ouring Bme.

with a typical Industriad coating, near white metal blast
diamning (MACE 2 / S5PC-5F 10/ 542 5) s requined ko propars
the surfacn. But with the cormmic coating, onlya commendal
blzct cleaning {MACE 3 S5PC-5F 6 542 | Is typically necessany.

A topooat, f desired, can typically be appliod within one
hour of applying the CBPC primer© due to = rpid drying and
curing Bime. This rapld return to serdoz with mining assots,
such as o prooess hoppors, saves thowsands of dollars por
day In production downtims.

Imicombrast, for conmsion protection projects wsing typical
polymer painks, such as eposies or polyurethanes, the cure
tirme may be days or weeks before the next coat of traditlonal
‘thiroe: part systoms” cn be applied, dopending onthe
product and applcation conditions. The cure ime &
rizceszany toallow mch coat to achieee s full properties,
even though It may feel dry to the touch,

Inthe mining project, when blastingwas complete on the
hippeer, the lowser section waes washed with potable water to




remowe bbsting dobris doep within the surface profile. Since
salt water accelerates conmsion, the high levels of sabs
peresent hocams: appasront shortly aftor the washing process,
as the stoel hop per quickly began to flash nest minutes
afterward.

Im fact, haawry surface pliting of tha sheel due to oomosion
was also noted, so much that a surface profile gauge was not
abla to tzke any acrurate eadings. In somo ancas, thiswasin
axoess of 5 mm.

Hossever, unl iz maone commenional coating systoms, none
of this was a problem for the antl-cormsion application.

witth trad tional coatings, extenshie sufam prepaation Is
roquired and camied out a3 Iite at 3 time to avold audam
oedickatbon, common by kncswn a5 “flash nest, which cam require:
re-blasting.

Duus: ti thee swoopes: of the project under Bight Bme:
restrictions, the antl-comosion coating has been approved for
furthier projocts throughowt the mine. Since the coating s
Inorganic and non-inek, there 2re no wolatile onganic
comipounds, no harasdous air pollutants 2nd noodour
Imvodyvesd. This mzans the water soluble, non-lammable
coating can be safiehy ap plied underground and in other
ronfinad spacos

Although CEPC coatings are elathicly new In mines,
quarries, and aggregabe processing appliations, cver time
thedr use will grow 2= moro users discoser how the ooatings:
cani inhibk carbon stoel assok comosion and wear for decades,
aswell 2z reduce premabure malnteranice, downtima and
replacement. aue

Im conbrast, with the CBPC
coating thens ks no wormy about
surface prep. The ontire suriscs
cain be blasted, then aoated
without concern over loesing an
acceptable blast. The coating c2n
b applicd when it 1s wet or
Funmid, and sufam odabion
assists Imthe formation of the
alloy ke
When the tznk had dried
sufficiently, EoniCoat was applisd -
dirscty bo the stoel surkoe
without any further surface

Thee ant-oormsion moating was
applied to the lower section of the
stpel happor in a sngle moat at a
thickness of 820 pm (0.8 mmj ower
anaight hour shift. The coating
consists of bwo non-hazandous
com ponents that do not Interact
unitil applied by a standand
Industrial plural spray system,
much as those commonly used o
apply pobyurethane foam or
pabyursa coatings

The nest momilng the entiro
area was pressune washed
(3500 psl] to determine whather
the appliction was suomessful.

Unliks tradional coating
systams that can hide futue
problems, the CBPC coating wall
simiphy waesh off B it has not fully
reacied with the subsiratbe,
allowing an 2ppbctor to touch up
any problem anaas beforo
returning 2 steel structurs to
sarvice.

e the whole ama applied
(4090 ' /280 m), cnky three smal
areas {lkess than 3 5028 m tokal)
were reccabed using a small
xrtridgs: pun.
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