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A% with most coating end-users, Customers in
the aercspace and military sectors are always look-
ing for ways to lower cost and increaso the ease of
applicability of coating technologies while maintain
Ing the: desired level of performance. Direct-to-metal
DM, ar self priming, coatings are widely used in
light- 1o mediur duty general applicalions, such
as general metal finishing, avtpmative, appliances,
lawn and garden. architectural mnetals, and metal
furniture. OTM coatings are attractive for several
remsans. First, by efminating Lhe noed for Lhe
primer layer, they incraase coating application &f
fizgienoy and enable faster returt 1@ servicg. Second,
they have the pofertial fo reduce costs because
they consume fewer raw materials, reduce labor
demand. and lowar cnergy use, Third, & reduced
nurnber of coats translates inte reduced YOO emis-
gions, lower cdor, and a lawer carbon footprint
Fourth, ehmination of potential primericpeoat
intercoat adhesion issues is an advantage. Finally,
aven when two coats of a DT coating are used 1o
provide enhanced performance, efficiencies are still
achieved in inventory maintenance and during ap-
plicaticn since only one coating formulalion is used.
Aerospace and mililary customers are hoping to
rcalize these henefits as well. For agrspace sppli-
cations, DTM coatings provide the adoitionad benefit
of weight reduction.

Exactly what is meant by direct-to-metal coat-
ings? Thers are two main inlerpretations for DT,
according to Michela Fusco, market segment mar
apor for Maintenance Repair and Operations (MRD)Y

Airfines with AkzoMaobel Asrospace Coatings, One
involves primer being dirgctly applied to the metal
surface (POTM] without a pretreattoet. while the
ather invalves use of 2 pretreatrment, bt clirnination
of the primer and application of the topeoat direct
to-rnetal [TCOTAI.

in April 2013, AkroMobel introduced a POTMW
syatem for aerospace applications consisting of &
chromated primer [Serodur LY 2114) with a single-
stage of basecoat/clearceal topcoat (Asrobase) apg-
proved ta the SAE International Aercepace Material
Specifivation (AME) 30204 standard. The syslem
has, according o Fusco, recerntly been selectad
for the rcpainling of commeorcial afroraft due ta the
time-saving benelits offered and the advantages of
the hasacoat/clearcoat finish. The aystem has bean
sureessiully applied with reported savings of half a
day an a sevon-day paint cycle.

The otimer is based on an advanced, propri-
gtary epoxy resin and the topooat is based on
urethane technology. “This DTM systen eliminates
the necd ta use any lype of metal pretreatment,
such as Alodine, Solgel, or Wash primer techrnolo-
gies; the primor is applied directly 1 the clzan
Seolch-Brited substrate and provides the necessany
adhesicn and corresion resistance o meet the
stringdcnt specification reguirements,” notes Fusco.
She adds that Lhe new system is the first of its type
Lo receive the ARMS 30354 gualification, meeting
the rigorous reguirements for high gloss exterior
paint systems for commersial flegt maintenance.



“The elimination of the need for pretreatment enables cur customars in the
aerospace industry to improve the efficiency of aircraft maintenance.”

“The elimingtion of the need for pratreatmeant
egnables our CUSTOMErS iN the asrospace industry
to improve the efficiency of aireraft mainlenance,
The AMS 2095 A-approved DTM paint system can
be applied o any ype of commercial aircraft,
whatever the oiimate, and anywhers in the world.
In addition, it provides easy strippability within the
typical MRO reguirements,” Fusco abserves.

For OThM cootings that combing the primer
and WopCeat o one SysEem, NowWEVer, No oom-
mercial aerospace systems are currently envailable,
Developmerd wark is being conducted lor hoth
cormmercial OEM and general aviation campanizs.
"The work and the testing on TCOTM coatings for
aerospace applications are still in the early stages,”
explaing Fusco. "The reguircmenls for a direct-o-
mectal application do not differ fraw Lhe specilica-
lfon reguirements already in place for conventional
multilayer systems, so the tochnology musl still
rmoet the weatherability, chemizal resistance, UV
exposure, and all of Lhe other requirements of an
exterior decotative specification. Az g resull, the
technology is largely limited to urethane chemis
ines,” Fusco adds,

One area of research involves Uv-cured coat-
ings for aergspace applicalions. The French cam-
pany Sooomors is developing LY-curad hiorid sol-
gel coatings for acronautical and OTH applications.
In tact, product manager Madia Moreau was rec
ngnired by RadTech Eurape, in Movember 2013,
with the Paul Dufour gward for her rescarch papor
on this topic. Morgau has shown that the novel LY
cured hybrid sol-ged coatings, which can be applied
ta a wide range of substrates inciuding metals and
composites, arc effective at profecting asronatdi-
cal substrates against corrosion.

For military applications, meanwhilg, The
Sherwin-williams Company has been successiul
i developing a TCDTM. In Decembar 2043, the
company introduced 8 direct to-metal, high-solids
epaxy that meets the military MIL-PRE-22730G Ty
Il specification for epoxy coatings. This epoxy is
designad far one-coat application directly over xine
phosphate steel or freated aluminum, eliminating
the need for o primer coat The two-componanl
high sclids epoxy can be used in applications that
specify Grade A or Grade B finishes, including
Anmy ar Mavy equipment thal requires weather
resistanco, bul is expected to find the greatest

use o intericr sudaces, according Lo Both Ann
Pearson, global product manager for Military
Coatings with Shenwin Willlams. She notes that the
epxy s designed for one coat application directly
ovier gng phosphate steel or treated aluminum. it
was awacded approval by the Army Research Lab
(ARLY in Aberdeen, MD. which foeund that the comt-
ing maeets ARL's performance requirernents for &
rafnimum LO00 hours of salt spray and 40 oyoles
of eyohic corrosion, "The devclopment of this OTM
coating toak several years, during which time care-
ful selection and modification of the resin and pig
ment packapes were achieved in order (o provide a
DR coating that meets the phrformancs expecta-
fions of the MIL-PRF-22750G Tvpe IN specification.
We are, a5 a rasult, thrilled to be able to offer one

MIL-PRF-22758 Revision G
Specifications for
High-Solids Epoxy Coatings

The militany specification MIL-PRF22750
Revision G covors the performance require
marts for two-sompencnt high solfds epoxy
codtings that are free of all inorganic hazard-
aus air poliutants (HAPSY, including any de-
Hvatives of lead and chromium.

The spocification covers four types
of coatings:
Type |- Standard formulalion with &
maxhriom valatile crdanic compoutd (VOC)
| content of 340 grams/liler as packagod.

Type 1-Volatile organic hazardous air
pollutant-frec [VOHAP-free) formulations
that have a maximum YOO content of 340
/1 as packaged.

Type - Direct-to-metal, YOHAPfres for-
mulations with & maximum YO0 cordent of
340 g/1 as packaded and offor enhanced
carrosion petformance, including 1,000
b salt spray and 40 cycles on the oyelic
corrosion lest, This typc is only availahle in
semigloss and lusteness colors.

Type W -Seif-contained poahle Kits
| containing type N or HE epoxy coatings for,

But not lirmited to, brush, roller, and car

tridpe application.



“The use of the new system has reduced the installation
costs of tank coatings while simultaneously
quadrupling coating life expectancy.”

'ebruary 2014

of the first dircetto-metal high-solids cpoxics
approved by ARL." Pearson commants.

The Mawy i= alzo finterested in DT coatings
for cerain applications. Motably, researchers at
the Mawval Research Laboratory {NRL) assistead
industry in the developmenl and evaluatien of
three fast-cure corrasion prataction epoxy coat-
ings with reduced application costs (hwo coats of
the same coating rather than a three-coat pritmer,
bazenoat, and topooat systen; that still provide
the axpected level of performance and are compli-
ant with anticipated envirorumental regulations,
according te Arthur Wobb, section hoad far Maring
Caatings, Science, and Syrthesis with the NRL
Becausc they are epoxies, the coatings are affec-
tive wilhout a tepeoat only for interior applications,
but they can still be used on exlerior structures it
A topooat is applied cver them, The aposy resin is
based on diglycidyl ether and hisphenol F chemis
try, and the coating is cured with a cyclealiphatic
amine. Even though two coats arc actually ap-
plied. the Mavy rafers to the cogting syslem a8 a
single-coat systemn becausea the two coats ¢an be
applied in one day.

Uese of the new coatings was fully imple-
mented by the Naval Sea Systems (NAVSEA)
Command in September 2004, and, 1o date,
ncarly 1200 tanks hawe been protected an LS,
Mavy surface ships, cadriers, and submarines, The
use of the new system has reduced the inslalla-
tion costs of tank coatings while simultaneously
guadrepling coating tife cxpectancy, according to
Webb, &s of 2012, NAYSEA has documented that
Lhese installations are providing a $6.5 to 57,1

millienfyesr cost savings. The ccating system

iz also being used in owell decks, vent plenums,
and kilges. and has even been tested as a high
performance primer under advanced poiysilosans
topooats on ship lopsides.

MAVSEA has leveraged United States Coast
Guard (USCGE) cxpedence in its current update of
"Standard ltem 000-32: 'Cleaning and Painting
Requiraments,™ which is ussd v the Mawy to definc
ship paint applicatian processes to allow 0TV ap
plication of its new polysilcrane topside paint (e,
a newy, more durakie, and colorstable haze gray)
on aluminum substratas, The polysiloxans 0T
syatermn, however, has.not yet been proven [or steel
substrates because of the risk posed by pinhale
rusting. In addition, MNAYSES has worked with ship
builders to allow DT application during new con-
struction of some of its alkyd coatings in interior,
dry spaces of ships, because Lhese paints perform
in & similar manner to an alkyd primer/ lopeoal sys-
tem. MAVYSEA has already updated ship and subma-
rinc specifications to allow Lhese OTM applications,
hecauses the corrosion risk in these dry spaces is
I &l the alkyd paints provide an acceptabla
level of performance. Shipbuildes have reporied o
MAVSEA that eliminating the primer applicalion slep
reduces overasll coating svetem installation costs,
according 1o a MAVSEA spokespemon.

It will be difficult for OTM coalings to find long-
tarm use on the extericr stecl sufaces of Navy
ships, hawever, due to the extremely harsh envi-
ronment created by constant exposurs Lo Sed wa-
ter, accarding Lo Dr. Erick lezzi, a researcher with
MEL. “There are a number of reasons why DT
coatings haver't been utilized an the sleel sufaces
of Mawy ships,” he says. "First, as a coating dries,
salvent cyvaporates, and in this process pinholes
are oflen formed. In a DT caating, those pinholes
provide a route for moislure to reach the substrate.
The primer, thorcfore, acts as an additicnal barrier
layer thal prevents water from penetrating 1o the
suhatrate. Secend, while polysiloxanes do adhere

“...the apportunities
created by both DTM
processes are huge,
because the cost of
out-of-service time
for repainting of an
atreratt is very high.”




to steal. they are very expensive versus epoxies,
which provide exccllent corrosion protection, and
thus are very good primers. Polysiloioanes provide
the weathering performance that is required by the
Havy. Finally, in such a highly aggressive envivon-
ment, iL will be difficutt for a single coating system
to provide the long-term performmeance durability i
terms of color and gless retartion, flexibilily, and
solvenl and corosion resistance—without adding
excessive thickness,” explains lezzi. Webb adds
that it is challcnging to achisve top perfonmance
wilh a ane-coat system begause, typically, whean
one set of performance characteristics improye,
ancther s¢t of characteristics will decling. *Thers
are always fradeoffs in coating performance, so it
is very difficult Lo achieve very high perfarmances in
all of the necessary performance talagonies when
u=ing a OTM coating,” adds Webh,

Fuseo also notes that achicving the same
level of performance in a DTM application as in
standard multicoat systams that use chromata
prelrealments and primers has bean a challenge.
"in the aeraspace industry, air frame integrity
is always the bottam line, so there is no room
for replacing g corresfon-inhibiting system with
ancther technology thatl does not mest the same
criteria for protection of the aircraft, PODTM work
reguires exceptional capability in the primer to
address issues that are tradilionally pretreat-
rent properties; adhesion promotion, meatal

cleaning, and corrosion resistance.” sho explams.

Farmulation of pigmented TCDTR coatings is an
additional challenge, Accarding to Fusco, "L is
necessary 1o develop a carrgsicn-inhibiting sys-
tern that has the performance of a chromated
coating, hut that can be deliverad in the desired
paint calar scheme of Lhe airline.”

Fusco notes that there is a significant need
in the: aerospace and military sectors, which
rely heawily on corresion protection coatings. to
eliminate the use of chrome pigments while main-
taining excellent corrosion performance. "The

acrospace industry as a wholg is very reluctant to
move away from the old standards of highly chro-
mate-loaded primets and pretrealments to go 1o
fubly nenchrome systzms: changing the atack-up of
codtings at the same lime is a very major step and
chc that will be addressed with extrerme cagtion,”
assers Fuscr. However, 2hic also notes that the
cppotunities created by bolh OTMW processes are
huge, because the cost of aut-of-service time for
repainding of an aircraft is very high, and thus time
savings is a major cost consideration for airlines,
“The advantages and reliable performance of our
qualifigd OTM coatings will contribute to convinee
airlines and MRO stations fo adopt this tochnol-
02y, assers Fusco.

For Sherwin-Williams, in-depth knowledge of
the: resin and pigmernt chemistry in guestion was
necessary to develap ils new OTM spoxy coat-
ing. Onc of the biggest challenges, according Lo
Pearson, was meaeting the performance specifica-
tions on differant ypes of melal surfaces. She
notes in particular that proper surface preparation
is absolulely critical as there are separatc military
specifications far surface preparation. To date, ARL
has approved the Seafoam Green formukation, and
is testing an additional color. If that formulation
mocts the specifications as well, then Sharwin-
Williams will receive approval far all of the colors
fry its product line, “We are looking forward 1o be-
irg able to offer a full range of colers o meet the
arowing demand for direct to-retal coatings that
cffer cost savings and increased productivity with-
out sacrificing quality or saldier safety,” Pearson
rarmarks. She also notes that Sherwin-Williams
continues ta look for ways to make coatings work
better and smarter.

AkzaMobeal, meanwhile, has active programs
far both types of DTM coatings. Mast natably, in
2014 the company will launch & shrome-free DTH
prirmer meeting the requirements of the AMS 30955,
specification in combination with single-stage top-
coat and basecoat/clearcnat systems. "As a result,”
states Fusce, “the airline industry will have acdess
k3 totally chrome-free DT solution far the repaint-
ing of comrmmercial fleets of any type of aircraft" @
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