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NEED

= Chromate primers contain hexavalent chromium which is a
known carcinogen.

= 2009 - The DoD issued a memorandum calling for the
reduction of chromate across the DoD.

= 2013 — Congress pass into law DFARS Subpart 223.73 -
MINIMIZING THE USE OF MATERIALS CONTAINING HEXAVALENT CHROMIUM

= Non-chromate primers are important to reduce chromate
waste and effects on the environment as well as ensure
the safety of workers applying the primers
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OVERVIEW

= NAVAIR has lead non-chromate technology

development

e Maturation on commercial primers
 Research and development of new technologies

= Funding
« ESTCP

* Navy Environmental Sustainability Development to Integration
(NESDI) Project # 458
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NON-CRITICAL APPLICATIONS

“Non-critical application areas include support equipment and aircraft
surfaces that are readily accessible and easily inspected. These are
considered to be relatively low risk applications (see Section 3)...The
following list covers basic requirements that non-chromate products
shall meet in order to be considered for implementation in non-critical
applications.”

o Non-Critical Application Test Criteria:
- Per applicable military specification and extended screening tests

- Field Testing — 2-years in-service or 2 carrier deployments (see
Section 2.2)

- Same or better performance compared to controls using similar
protection schemes

NAVAIR NAVAR Public Release 2018-606. Distribution Statement A — Approved for public release; distribution is unlimited.



CRITICAL APPLICATIONS

“Critical applications include all areas not covered above. Examples of these
include, but are not limited to, critical safety items (CSl), dynamic components,
wingfold areas, wing flaps, landing gear areas and components, inner mold
line, and all interior areas that are not accessible for inspection....Due to the
relative technical immaturity of non-chromate products, these criteria may be
greater than what was required for legacy applications using chromate
products.”

« Critical Application Test Criteria:
o Per applicable military specification and extended screening tests
o Fatigue/Stress/Component Tests — Per application
o Flight clearance depending on component/risk
o Field Testing — More stringent validation path than for non-critical

o Longer service life, more expensive, more sensitive, broader criteria,
etc.
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RISK OF IMPLEMENTING
NON-CHROMATE PRIMER

Probability of Impact of Non-Chromate Technology Failure

Failure for
Non-
Chromate

Mishap, Reduced Increased Negligible

Replacement Service Life, Maintenance
Technology High Repair Activities
VS Costs

Chromate*
Medium -
Low

Same as
Chromate

- Critical Application Areas should be avoided until test data supports lowering risk level

Application areas that need careful consideration and review based on test data (i.e. OML,
IML, faying surfaces)

Non-critical application areas suitable for Dem/val/implementation based on test data
(ex: composites without metallic contact, fiberglass, low-impact/low cost components)

**Note: Factors such as platform/component operational environment and inspection intervals must be considered and may justify
adjustment to the risk analysis level. Ex. Trainer aircraft operate in a less severe environment than ship based aircraft
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AIRCRAFT DEMONSTRATION

VAW-116 aircraft prepares to land on USS Carl Vinson (CVN 70)
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E-2C DEMONSTRATION UPDATE

BUNO Activity Since Last Depot PMI-2
08,2009 Delivered to VAW-120
S2010-11/2010 PKMI-1 Norfolk CN51
164497 L2012 - 82012 PMI-1 Norfolk CNSE8
11/2015 Last time it flew
Present Striken AMARG 85945 FH
1202005 Delivered to VAW-116
Q2010 — 32011 Deployed
2012 — 472013 Deployed
165550 2013 - 82013 PMI-1 Pt Mugu E350
212014 - 32014 WAW-117 Operated 2 months
0472014 Down for wang crack
0472017 Crack repair complete
Present WAWW-115. Not deployved
052005 Delivered to WVAaWW-120
2010 = 1242010 Deploved VAW-126
1272011 — 82012 Deploved VAW-116
2012 - 92012 PMI-1 Pt Mugu E347
Y2014 - 412015 Deploved VAW-116
116 -FM6 PMI-2 N1 ES00
Present Deploved VAW-116
1042010 Delivered WVAW-120
1272011 - 82012 Deployed VAW-116
165811 1202012 - 172013 PKMI-1 Pt Mugu E345
Y2014 - 472015 Deploved VAW-116
212017 - Present? PMI-2 NI EB04
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E-2C DEMONSTRATION UPDATE

BUNO Activity Since Last Depot PMI-2
082009 Delvered to VAW-120
9/2010-11/2010 PMI-1 Norfolk CMHE1
164497 42012 - 6/2012 PMI-1 Maorfolk CHNES
11/2015 Last time it flew
Present Striken AMARG 58945 FH

e This aircraft was never deployed as it remained in a training
squadron during the entire demonstration period.

e |t was stricken and has been transferred to AMARC (“Boneyard”)
with 8,945 flight hours.

e Average Service Life of an E-2C is about 10,000 flight hours.

e Last time aircraft flew was Nov. 2015.
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E-2C DEMONSTRATION UPDATE

BUNO Activity Since Last Depot PMI-2
12/2009 Delivered to VAW-116
9/2010 — 3/2011 Deployed
8/2012 — 42013 Deployed
1BEEED 7/2013 - 8/2013 PMI-1 Pt Mugu E350
202014 - 372014 VAW-117 Operated 2 months
04/2014 Down for wing crack
04/2017 Crack repair complete
Present VAW-115. Not deployed

e This aircraft was carrier deployed twice with non-chromate
primer on the OML.

e Acrackin the wing found in April 2014 put it out of reporting
(OOR).

 No update on next carrier deployment.

NAVAI R NAVAIR Public Release 2018-606. Distribution Statement A — Approved for public release; distribution is unlimited. 10



E-2C DEMONSTRATION UPDATE

Activity Since Last Depot PMI-2

1072010 Delivered VAW-120
12/2011 - 8/2012 Deployed VAW-116
12/2012 - 1/2013 PMI-1 Pt Mugu E3439
9/2014 - 472015 Deployed VAW-116
272017 - Present PMI-2 NI E504

e This aircraft carrier deployed twice with first non-chromate
primer application.

e |t was stripped and repainted with a second non-chromate
primer application during PMI-2 at FRC-SW early 2018.

e Aircraft scheduled for delivery back to the squadron in August or
September 2018.

* A Delivery Letter will be generated at that time.
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E-2C DEMONSTRATION UPDATE

Activity Since Last Depot PMI-2

09/2009 Delivered to VAW-120
52010 —12/2010 Deployed VAW-126
12/2011 - 8/2012 Deployed VAW-116
/2012 - 92012 PMI-1 Pt Mugu E347
9/2014 - 4/2015 Deployed VAW-116

116 -7T/16 PMI-2 NI ES00
Fresent Deployed VAW-116

e This aircraft carrier deployed three times with first non-chromate
primer application.

e |t was stripped and repainted with a second non-chromate

primer application during PMI-2 at FRC-SW between January
2016 and November 2016.

e Aircraft recently returned from carrier deployment onboard the
USS Theodore Roosevelt (Oct. 2017 to May 2018).
e 4% Carrier deployment with non-chromate primer
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E-2C DEMONSTRATION UPDATE

Senior Chief James Sykes of VAW-116 recently
stated:

“BUNO 165648 was by far the best looking plane
during and after 8 months of sea deployment.”

* He noticed the non-chromate primer
decal FRC-SW placed on the aircraft
and figured there was something
different about this aircraft.

* He hopes all aircraft will get painted with
the NC primer as soon as possible.

Delivery Letter -

[ 1=l 1+  [=[¢]Rf
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E-2C DEMONSTRATION UPDATE
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for chromate OML
300
® 165814 (E502)
® 165302 (E599)
250

® 166505 (E505)

€65813 (E507), 216
200 ® 164112 (E596) 165811 (E504) —o © 165815 (E506)

® 166504 (E598)

® 165826 (E595)

Non-chromate aircraft

External Corrosion Man-hours

150 ® 165648 (E500) ® 166508 (E503)
100
® 166507 (E501)
50
0
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Other Non-chromate Primer Demos:
Gloss Paint Scheme

NAS Meridean and NAS Kingsville implemented PPG-DEFT 02-GN-084 as a final prime
on the OML of all USN trainers.

Includes the following platforms:
1) T-6
2) T-34
3) T-44
4) T-45
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Other Non-chromate Primer Demos:
Camo Paint Scheme

H-46

e First full non-chromate coating system demonstration

 Hentzen 17176KEP (23377N, Ty ll) over Henkel Alodine
T5900 RTU (81706, Ty i)

 Three A/C primed with NC primer

Non-Chrome .
TMS BUNO Primer Date Carrier Deployments

ST ;
(LHD 8) — Nov 2011 — June 2012

H-46 156474 Jan. 2012 None to date

H-46 153395 Aug. 2012 None to date
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A Other Non-chromate Primer Demos:
T Camo Paint Scheme

F/A-18 Induction Coat @ FRC-SW (NAS Jacksonville)

MIL-PRF-85582 Chromate Primer MIL-PRF-23377 Non-chromate
Induction Coat Primer Induction Coat
» 17 A/Cidentified as candidates
» 7 depainted and repainted with NC Primer (Ty | & Ty ll)

» 2 depainted and induction primed with Ty | NC Primer
» Remaining 11 scheduled for processing
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£ AUTHORIZATIONS: FY15
PPG Industries-Deft 02GN084

* NAVAIR Authorization Letter ~ Signed December 2014

= Product # 02GNO084 (qualified to MIL-PRF-23377, Ty |, Cl. N) over Chromate
Conversion Coating on Outer Mold Line of all USN gloss paint scheme
Aircraft

—
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From: Commander, Waval Air Systems Command are cnly authoriz 9 of sxtericr N PMAZOL, :, PMA2O03, PMAZOS, au\zl.! EMAZOO, PMAZLD,
s aces per refere: Retarior mcfaces m rer mald PMAZZZ, PMA22S, PMAZZE, PMAZIL, PMAZI4, PMA241, EMA242,
Subji NAVAL AIR SYST PLAN ime [OHL] arsas “’l“ U e e fepais ":""" e FMAZ4B, PMAZS1, PMAZST, PMAISA,
eaters N tion and removal of primex FMAZEA, PMAIES, EMAZGR, PMAZTL,

n these Surfaces are Che lAYgest PErSclnel expomure SOurce o PHAZED, PMAZE1 EMAIS0, PMAZSD
- S . PMAZE1, 90,

FRC incurred

T vy ik ca. 2013, sacl FRC-EW Borth Island 4 .3/4.3.4,
Raf: retary of Dafense Memo approxt w::lv §1 i in fees from the Occupational Safety and
5 Health Ade SHA], due to hexavalent chromium waste

Hexavalent Chromium® of 9 Apr 2008
o ieul.lal ien supp]en

IH-0B4 is & non-chromate primer qualifisd to
[ ences and (h} comtain results from both
laboratory and outdoor exposure testing. Referemces (1) thr
contain results from an E-2C d n/validation
Based Alr Syste
authorizes the use of PPG, . GN-CR4 over
s gualified to MIL-DTL-81706, Type I, Class 1A
with a gloss tope #d to MIL-PRP-85285

( .1026, Appendix A
(@) CNASC ltr 1310 Ser ATR-4.3.4/7.4629 Naval Aiz
Command Implesanta

At qua

3. ticlent field testing data, the FPO, Inc.

084 ia not suthorized at this time for

qualified to MIL-DTL-81706 Type II, which are compos:

ro hexavalent chromium, including trivalent chromium proc

» n is mot extended to the of PPO,

r1 lat) topcoats gua.

n areas such as inner mold lines,
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AUTHORIZATIONS: FY18
MIL-PRF-23377, Class N

MIL-PRF-23377 Class N on outer moldline (OML)

= BOTH Type 1 & Type 2

= Over MIL-DTL-81706B Type 1 & Type 2 conversion coatings, anodic coatings
and scuff sanded composites

= Compatible with MIL-PRF-85285, as required

Authorization includes all units of issue, such as aerosols, two
component bulk and touch up applicators.

Does NOT apply to other aircraft surfaces
= [nner moldline
= Removable components
= Other (weapons and support equipment)

Use of the primers on radomes may require additional
transmissivity verification prior to implementation
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NAVAL AIR WARFARE CENTER

AUTHORIZATIONS: FY18

MIL-PRF-23377, Class N

DEPARTMENT OF THE NAVY
NAVAL AIR WARFARE CENTER AIRCRAFT DIVISION
CEDAR ROAD, UNIT &

22347 ,
PATUXENT RIVER. MARYLAND 20670-1181

From: Head, Materials Engincering Divisiof
Warfare Center Aircraft Division, 4§
Maryland 20670

Subj: NAVAL AIR SYSTEMS COMMA
CHROMATE PAINT PRIMERS QU

Ref:  (a) CNASC Iir 4123 Ser 14-0035 Naf
Non-Chromate Paint Primer Qusy

11 Dec 2014

(b) FRCSEINST 5090.1B CH-1 FLH
ENVIRONMENTAL MANAGE]

2 JUN 2016

(¢) MIL-PRF-23377, "Primer Coating
(d) Materials Engineering, Organic (]
of Non-Chromate Primers with V|
(Corrosion Results for Test Matril
#LR13Dec2011 of Dec 2011

{e) Materials Engineering, Organic C
of Non-Chromate Primers with V|
Aluminum (Corrosion Results foq
ELR03Jun2014 of Jun 2014

(f) Lockheed Martin Aeronautics Cof
130J Outer Mold Line™, Air Forc
Environmental & Health Risk M4
Project #AFLOSPV10

(2) Materials Engineering, Organic C|
Component Acrosol Packaged N
#PAX4342 OCT_18_001 of May
(h) NESDI Program Data Consolidat]
Primer, Project 458", March 2014

1. The protection of United States Navy and
historically relied on the use of chromate pri
under development for over 40 years due to
to eliminate its use, reference (b). New non
potential alternatives for use on the exterior
of these new altematives, their application af
exterior surfaces including E-2C, H-46, H-5

Subj: NAVAL AIR SYSTEMS COMMAND AUTHORIZATION PLAN FOR NON-
CHROMATE PAINT PRIMERS QUALIFIED TO MIL-PRF-23377 CLASS N

2. References (a) and (d) through (h) d the technical evaluation and perfi of the
three qualified h primer prod per reft (¢). Two of these products are Type
L, for general use, and one is Type 1, where low IR reflection is required. Products were applied
over standard aircrafi exterior surfaces, including ion coated alumi {with MIL-DTL.-
81706 Class 1A Type [ or II), anodized alumi and composite surfaces, and qualified
topcoats were then applied. These ref d that the perft of these three

products, when applied properly, provide the desired corrosion protection, adhesion, and other
performance properties for each type of aircraft.

3. Based on this data, AIR-4.3.4 authorizes the use of qualified Class N products, per reference
{c), for use on aircrafl exterior surfaces including aluminum with MIL-DTL-81706 Class 1A
Type Lor Il conversion coatings, MIL-A-8625 anodic coatings, and scuff sanded composites.
Primers are compatible with topcoats per MIL-PRF-85285 as required for each aircraft type
model, and series. This authorization includes all units of issue and types of primer packaging,
including two-component aerosols, bulk and touch-up appli pens. This authorization does
not apply to other aircraft surfaces, such as inner mold lines and removable components, or other
systems including weapons and support equipment. Use of these primers on radomes may

require ity veri prior to imp
4. The points-of-contact for this application are Dr. Mike Brindza, 301-995-3897 or Mrs. Julia
Russell, 301-342-8112.
CMR'T‘“% \%,
DARREL R. TENNEYIR.

Distribution:

COMNAVAIRSYSCOM (AIR-1.0; AIR-4.0; AIR-4.3; AIR-4.3.1; AIR-4.3.2; AIR-4.3.3;
AIR-4.3.5; AIR-5.0; AIR- 6.0); PEO(A); PEO(T); PEO(W); PEQ(JSF): PMA201: PMA202;
PMA203; PMA205; PMA207; PMAZ208; PMA209; PMA213; PMA222; PMA225: PMA226;
PMAZ231; PMA233; PMA234; PMA241; PMA242; PMA248; PMA251; PMA25T; PMA25S:
PMA259; PMA260; PMA261; PMA263; PMA264: PMA265; PMA268; PMA271; PMA272;
PMA273; PMA275; PMA276; PMA280; PMA281; PMA290; PMA299; ISSC - Jacksonville
4.0/4.3/4.3.4; 1S5C - North [sland 4.0/4.3/4.3.4; 1SSC - Cherry Point 4.0/4.3/4.3.4;
NAWC-WD - China Lake 4.3.4; NAWC-AD — Lakehurst 4.3.4
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Questions?

Julia Russell
Julia.m.russell@navy.mil
301-342-8112
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