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2.

2.1

SCOPE:

This SAE Aerospace Information Report (AIR) describes the performance of platings and coatings for
landing gear that potentially provide environmental compliance benefits versus the current baseline
processes. The hazardous systems addressed in this version of the document include cadmium
plating, chromated primers, and high VOC (volatile organic compounds) topcoats.

Available data are presented for various standard tests in order to compare the replacement

candidates. Co

The AIR applies
The potential rep
overhaul of in-se

INTRODUCTION:

Background:

This document
and overhaul i

n .

’L:mgmmre-mmmmmr@m

conclusions are ot to be regarded as recommendations for or against any of thee

o landing gear structures and mechanisms for all types of:Givil ang
acements apply to both original equipment manufacturer (OEM) h
rvice landing gears.

addresses a number of materials and:processes used in landing g
cluding cadmium, chromium, and.volatile organic compounds (VO

States, these s
Health Admini

Agency (EPA) pversees airborne emissions via the Clean Air Act, and 3) the EPA
waterborne effluent via the Clean Water-Act.

Cadmium is wiglely used as a sacrificial coating for corrosion protection of steel al
cadmium is easily removed during paint stripping operations, resulting in contami
media and large volumes of‘hazardous waste. Because low embrittlement cadmi
removable coafing, it contaminates virtually everything it physically contacts (e.g.
hydraulic oil, maskingmaterials). The 1992 OSHA Expanded Standard for Cadm
permissible exposuredimit (PEL) of 5 pg/m3 and reduced the Action Level (AL) to
standard went intoeffect in 1996 and put nearly all overhaul operations at risk of v

Ibstances are controlled in thre@primary areas: 1) the Occupatior
ration (OSHA) oversees exposure in the workplace, 2) the Envirol

presented. These
hndidates.

military aircraft.
ardware and

ear manufacturing
C). In the United
nal Safety and
mental Protection
also oversees

loys. However,
hation of stripping
Lm is a soft, easily
wiping rags,

jum established a

2.5 ug/m3. This
olating AL and / or

PEL, requiring the use of continually more stringent overhaul process control, worker medical
surveillance and record keeping. Cadmium levels in effluent are regulated by the Clean Water Act,
but the needs and capabilities of the local waste water treatment authority require their involvement
in establishing individual discharge standards. The European Union (EU) has already banned the
use of cadmium for various applications but exempted flight safety critical parts. European airlines
expect the exemption to be phased out and are requesting a) harmonization of maintenance
procedures and processes in which cadmium is involved, b) a policy commitment to replace
cadmium for aircraft, engines and components and c¢) consensus on selection of cadmium

alternatives.
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2.1

2.2

(Continued):

Chromium is a corrosion inhibitor used in chromated conversion coatings and chromated primers.
Hexavalent chromium is a known carcinogen and the most dangerous form. Once in metallic form,
such as hard chrome plate, chromium is not considered a significant environmental problem.

OSHA's proposed rule on occupational exposure to hexavalent chromium is expected in 2001. The
rule is expected to lower the PEL for hexavalent Cr from the current ceiling limit of 52 plg/m3 to an
eight hour time weighted average of 0.5 ug/m3 and an action level of 0.25 ug/m3. Chromium is also

regulated undeftheCleam Water Act—tmJanuary 200+, EPASubmitteda proposa

pretreatment wastewater effluent limits with the final limits expected to be determ
2002. The new
replace existing pretreat facilities to meet these lower limits.

The Environmg

Hazardous Air
and rework fac

the level achieV

112(d) of the C
chromium, cad

glycol ethers. For existing sources, the requirements:of this rule became effective

The NESHAP |

Applicable Regulations:

* Occupational
» Clean Air Act
» Clean Water
* Pollution Pre
Toxics

The Fall 2000 EPA / QSHA Unified Agenda Includes the following items:

Directive 1.2.3.
for the HAP an

limits will dramatically reduce effluent and some operations.may |

ntal Protection Agency (EPA) has finalized a National Emission St
Pollutants (NESHAP) that includes coating operations at aerospac
lities. The standard requires existing and new. major sources to cq
able by the Maximum Achievable Control Technology (MACT) con
ean Air Act. The Hazardous Air Pollutants’(HAPs) covered by this
mium, methylene chloride, toluene, xylene, methyl ethyl ketone, et

mits on VOC are 420 g/ liter for topcoats and 350 g/ liter for prim

Safety & Health Act, 19.U.S.C. s/s 61 et seq (1970)

42 U.S.C. s/s 7401+t seq (1970)

Act, 33 U.S.C. s/s121 et seq (1977)

ention Act, 42 U.S.C. s/s 1361 et seq (1990) - includes listing of B

B=YAmendments to the Aerospace Manufacturing and Rework F3

| for new
ned in December
need to update or

hndard for
e manufacturing

final rule include
hylene glycol and
September 1998.
Brs.

PA 17 Industrial

cilities NESHAP

(A aVallla 4 ol R £ | = T £ i L O4L £ L.
U VUL LUINMETIULITHLS 10T e UpPeTrauults dairid olay O GOUITIPiari

e

Directive 2.1.1.1 — “Effluent Guidelines and Standards for the Metal Products and Machinery
Category, Phase 1 and 2”

Directive 1.2.8.1 — “NESAHP: Miscellaneous Metal Parts and Products (Surface Coating)”

Directive 4.1.1.1 — “Hazardous Waste ldentification Rule: Identification and Listing of Hazardous

Wastes”

ntrol emissions to
Sistent with section
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2.2

2.3

24

2.4.1

242

(Continued):

Directive 1.2.5.1 — “MACT (Maximum Achievable Control Technology) Standards Review (Residual
Air Toxics Risk)”

Directive 3.1.1.7 — “Occupational Exposure to Hexavalent Chromium (Preventing Occupational

lliness: Chromi

um)u

Sources of Data:

“Elimination of
Boeing Report

“Pollution Prev
Sequence”, Bo

“C-17 Pollution
Boeing Report

“C-17 Airlifter V
Task Order 012

Specifications:

SAE Publications: Available from SAE; 400 Commonwealth Drive, Warrendale

AMS 2417E
AMS 6345

AMS 6350
AMS 6351

AMS 6417E

Fnvironmentally Hazardous Materials From the Landing Gear Oveg
MDC 98X0003 rev A, March 1999.

ention Through Source Elimination: Environmentally Compliant P3
bing Report MDA 98P0067, October 1998.

Prevention Non Chromated Primer Tests Repof?JGAPP / MDA Pi
MDC 98X0012, April 1997.

Veapon System Pollution Prevention Program”, contract CCP no. (
, September 1997.

Plating, (Alkaline) Zinc-Nickel Alloy

Steel, Sheet, Strip,~and Plate 0.95Cr - 0.20Mo (0.28-0.33C) (SAE]
or Otherwise Heat Treated

Steel, Sheet, Strip, and Plate 0.95Cr - 0.20Mo (0.28-0.33C) (SAEH
Steel, Sheet, Strip, and Plate 0.95Cr - 0.20Mo (0.28-0.33C) (SAE
Spheroidized

Steel,Bars, Forgings, and Tubing ... Electrode Vacuum Remelte

rhaul Process”,

rt Processing

ot Program”,

0-17A-0190C1

PA 15096-0001.

4130) Normalized

F 4130)
F 4130)

d

ASTM Public
2959.

ASTME 8

ASTM G 85
ASTM B 117
ASTM F 519

b A | lacl £ ACTAA 400 0D Ll () AL =Y ) ) 1
dUOUTTS. AVdAIdDIC TTOTNTT AOS TIVE, TUU DdIT Tdliobul, VVESL LUITSTTOTTOCK!

Standard Test Methods for Tension Testing of Metallic Materials
Standard Practice for Modified Salt Spray (Fog) Testing
Standard Practice for Operating Salt Spray (Fog) Apparatus
Standard Test Method for Mechanical Hydrogen Embrittlement E

ASTM D 1654 Evaluation ... Specimens Subjected to Corrosive Environments
ASTM D 2794 Standard Test Method for Resistance ... Effects of Rapid Deformation
ASTM D 3359 Standard Test Methods for Measuring Adhesion by Tape Test

en, PA 19428-

valuation
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2.4.3 U.S. Government Publications: Available from DODSSP, Subscription Services Desk, Building 4D,
700 Robbins Avenue, Philadelphia, PA 19111-5094.

QQ-P-416

Plating. Cadmium, Electrodeposited

MIL-PRF-23377G Primer Coatings: Epoxy, High Solids
Remover, Paint, Epoxy, Polysulfide and Polyurethane Systems

MIL-R-81294

MIL-PRF-83282D

MIL-DTL-834
MIL-PRF-852
MIL-PRF-855
2.4.4 Other Publics
BAC 5637
MMS 423
PS 21313
DMS 1786
3. REPLACEMENT]
3.1 Candidates:

LE Cad (Baseli

conversion coating unless otherwise specified.

IVD Aluminum:
chamber; cann
possible use of
acceptable. Iri

88 Coating, Aluminum, lon Vapor Deposited

85C—Coating— Potyurethane, High Sotids————————— |
82C Primer Coatings: Epoxy, Waterborne

tions:

Plating, (Acid) Zinc Nickel Alloy

Low VOC - Low Density Epoxy Primer
Coating Adhesion Tests

Primer, Epoxy, Fluid Resistant

S FOR CADMIUM:

he): Boeing PS13144 (QQ-P416 equivalent). Iridite 8-P is used f

lon vapor depositedialuminum per MIL-DTL-83488; requires ded
bt be applied to deep internal surfaces. No environmental hazard
chromated cenversion coatings although non-chromated conversi
lite 14-2 isused for conversion coating unless otherwise specified

Alkaline ZnNi:
is the plating p

coating unless ptherwise specified.

AMS 24 17E w/ 24 hour hydrogen removal bake, chemical bath pro
oduetname. Niis a potential future hazard for EPA. Zinic 1Z-2683

Hydraulic Fluid, Fire Resistant, Synthetic Hydrocarbon Base

or chromate

cated vacuum
pther than the
on coatings are

cess. Zinic 1Z-260
b is the conversion

Acid ZnNi: BAC 5637, chemical bath process. Current specification limits use to low strength steels
(<220 ksi) only. Niis a potential future hazard for EPA. Corroban is the conversion coating unless

otherwise spec

ified.

Sermetel 984 / 985: Aluminum ceramic coating; 984 is primary coat; 985 is seal coat. Both coatings

contain Cr, 985

is easily removed by mechanical means.

SnZn: BAC 5899, chemical bath process. Current specification limits use to low strength steels
(<180 ksi) and not for use with electrical applications (enclosures and connectors).
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3.1

3.2

(Continued):

Sputtered Aluminum: Aluminum deposition by linear magnetron sputtering.

Xylar 1/101: Aluminum ceramic coating. Xylar 1 is the base coat, while Xylar 101 is the seal coat.

Alseal 518: Aluminum ceramic coating. Alseal 598 is the seal coat.

Sermetel 249:

Aluminum ceramic coating. Recommended as brush repair.

Sifco 4018: Zj‘Ni brush repair to be used with the Zn-Ni plating process. Sifcg 5(

conversion co

EM 6287: from
Unscribed Neu
Conclusions: N
Sermetel 984 b

for Sermetel 24

In the Table 1t
material was 4

ing. Niis a potential future hazard for EPA.

EM Lubricants Inc.
fral Salt Corrosion Resistance:
lost candidates were satisfactory with respectto the cadmium bas
y itself, EM6287, and Alseal 518SC. All repair systems performed

9 over the alkaline ZnN.i.

bsts, 4 inch x 6 inch 0.040 thick pane€ls were used as the test spec
30 steel in the normalized state per AMS 6345, AMS 6350, or AM

coating, specimens underwent degrease and-deoxidize with aluminum oxide grit.

consists of exp
extended perio

In the Table 2 t
material was 4

Dsing the test panels to a-pH neutral corrosive environment in a tes
d of time. Red rust is the-failure criterion.

bsts, 4 inch x 6 inch 0.040 thick panels were used as the test spec
30 steel in the hormalized state per AMS 6345, AMS 6350, or AM

coating, specimens underwent degrease and deoxidize with aluminum oxide grit.

consists of exp
extended perio

In the Table 3 t

bsing the test panels to a pH neutral corrosive environment in a tes
g of time> Red rust is the failure criterion.

bstS, 4 inch dia 0.065 inch thick tubes were used as the test specir

30 is the

eline except for
very well except

mens. The panel
S 6351. Prior to
The testing

t chamber over an

mens. The panel
S 6351. Prior to
The testing

t chamber over an

hens. The tube

material was welded low carbon steel sheet per SAE 1010. Prior to coating, specimens underwent
degrease and deoxidize with aluminum oxide grit. The testing consists of exposing the test panels to
a pH neutral corrosive environment in a test chamber over an extended period of time. Red rust is
the failure criterion.

In the Table 4 tests, 4 inch x 6 inch 0.040 thick panels were used as the test specimens. The panel
material was 4130 steel in the normalized state per AMS 6345, AMS 6350, or AMS 6351. Perior to
coating, specimens underwent degrease and deoxidize with aluminum oxide grit. The testing
consists of exposing the test panels to a pH neutral corrosive environment in a test chamber over an
extended period of time. Red rust is the failure criterion.
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TABLE 1 - Unscribed Neutral Salt Corrosion Resistance

Reference: ASTM B117
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Tested by: McDonnell Douglas, 1996

Results

System Specimen Hrs to Failure Prepared by Comments
LE Cad 4130 panel 10000 MDA

LE Cad 4130 panel 10000 MDA

LE Cad TrIopaTet roooo iy

LE Cad 4130 panel 10000 MDA

IVD Alum 4130 panel 10000 MDA

IVD Alum 4130 panel 10000 MDA,

IVD Alum 4130 panel 10000 MDA

IVD Alum 4130 panel 10000 MDA

ZnNi (BAC563 4130 panel 10000 Pure

ZnNi (BAC563 4130 panel 10000 Pure

ZnNi (BAC563 4130 panel 10000 Pure

ZnNi (BAC563 4130 panel 10000 Pure

Serm 984 / 98p 4130 panel 10006 Sermatech

Serm 984 [ 98p 4130 panel 10000 Sermatech

Serm 984 | 98p 4130 panel 10000 Sermatech

Serm 984 | 98p 4130 panel 10000 Sermatech

ZnNi (AMS 24| 7E) 4130 panel 8106 Courter Hall  Diplsol Gumm
ZnNi (AMS 24| 7E) 4130 panel 8106 Courter Hall  Diplsol Gumm
ZnNi (AMS 24| 7E) 4130 panel 6066 Central Metal Mcfsean Rocho
ZnNi (AMS 24| 7E) 4130\panel 4386 Central Metal Mcfsean Rocho
ZnNi (AMS 24| 7E) 4130 panel 3384 Courter Hall  Diplsol Gumm
ZnNi (AMS 24| 7E) 4130 panel 2284 Courter Hall  Diglsol Gumm
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TABLE 2 - Unscribed Neutral Salt Corrosion Resistance

Reference: ASTM B117
Source: USAF C-17 Pallution Prevention Program
Tested by: McDonnell Douglas, 1997

Resuits
System Specimen Hrs to Failure Prepared by Comments
Serm 984/985 4130 panel > 4000
Serm 984/985 4130 panel > 4000
Serm 984/985 4130 panel > 4000
Serm 984/98 4130 panel > 4000
VD + 518/ 5 4130 panel > 4000
VD + 518/ 5 4130 panel > 4000
Alseal 518 / 598 4130 panel > 4000
Alseal 518 / 598 4130 panel 3120
Zn-Ni (AMS 2417E) 4130 panel 3120 Digsol Gumm
Zn-Ni (AMS 2417E) 4130 panel 2424 Digsol Gumm
Zn-Ni (AMS 2417E) 4130 panel 2424 Digsol Gumm
IVD + Alseal 518 SC 4130 panel 2424
IVD + Serm 984/985 4130 panel 2304
VD + Xylar 1/J01 4130 panel 2184
IVD + EM 628} 4130 panel 2184
IVD + EM 628} 4130 panel 2184
Zn-Ni (AMS 2417E) 4130 panel 2112 Digsol Gumm
Xylar 1/101 4130 pangl 1776
Xylar 1/101 4130 pafel 1776
Xylar 1/101 4130\ganel 1776
Xylar 1/101 4130 panel 1776
LE Cad 4130 panel 1512
LE Cad 4130 panel 1344
E/M 6287 4130 panel 840
E/M 6287 4130 panel 840
E/M 6287 4130 panel 840
VD + Serm 984/985 4130 panel 840
E/M 6287 4130 panel 744
Alseal 518 5Q 4130 panel 576
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TABLE 3 - Unscribed Neutral Salt Corrosion Resistance

Reference: ASTM B117
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Tested by: McDonnell Douglas, 1997

Resuits
System Thick, mils Specimen Hrs to Failure Prepared by = Comments
Sputtered Al 1010 tube Pass 1680 Surface Solns
Sputtered Al 1010 tube Pass 1680 Surface Solns
Sputtered Al 1010 tube Pass 16880 Surface Solns
Sputtered Al 1010 tube Pass 1680 Surface Solns
Ecoat + Boostgrcoat 1010 tube Pass 1680 MDA
Ecoat + Boostgrcoat 1010 tube Pass 1680 MDA
Ecoat + Boostgrcoat 1010 tube Pass 1680 MDA
Ecoat + Boostgrcoat 1010 tube Pass 1680 MBA.
LE Cad 1010 tube Pass 1680 MDA
LE Cad 1010 tube Pass 1680 MDA
LE Cad 1010 tube Pass 1680 MDA
LE Cad 1010 tube Pass 1680 MDA
ZnNi (AMS 2417E) 0.55 1010 tube Pass 1680 Courter Hall  Dipgol Gumm
ZnNi (AMS 2417E) 0.43 1010 tube Pass 680 Courter Hall  Dipgol Gumm
ZnNi (AMS 2417E) 0.82 1010 tube Pass 1680 Courter Hall  Dipgol Gumm
ZnNi (AMS 2417E) 0.81 1010 tube Pass 1680 Courter Hall  Dipgol Gumm
Serm 984 097 1010 tube Pass 1680 Sermatech
Serm 984 1.17 1010 tube 288 Sermatech
Serm 984 1.24 1010 tube 480 Sermatech
Serm 984 1.2 1010Mube 216 Sermatech

TABLE 4 - Unscribed'Neutral Salt Corrosion Resistance

Reference: ASTM B117
Source: USAF Elimifation of Environmentally Hazardous Materials from the LG Overhaul Procgss
Tested by: McDarinell Douglas, 1997

Results
System Specimen Hrs to Failure Prepared by Comments
Brush Cd / Cd 4130 panel >10000 MDA
Brush Cd / Cd 4130 panel >10000 MDA
Brush Cd / Cd 4130 panel >10000 MDA
Brush Cd / Cd 4130 panel >10000 MDA
Serm 249 [ IV 4130 panel >10000 MDA
Serm 249/ IVD 4130 panel >10000 MDA
Brush ZnNi / IVD 4130 panel >10000 MDA
Brush ZnNi / IVD 4130 panel >10000 MDA
Serm 249 { acid ZnNi 4130 panel =10000 MDA
Serm 249 { acid ZnNi 4130 panel =10000 MDA
Brush ZnNi / acid ZnNi 4130 panel >10000 MDA
Brush ZnNi / acid ZnNi 4130 panel >10000 MDA
Brush ZnNi / Serm 4130 panel >10000 MDA
Brush ZnNi / Serm 4130 panel >10000 MDA
Brush ZnNi / alk ZnNi 4130 panel >10000 MDA
Brush ZnNi / alk ZnNi 4130 panel >10000 MDA
Serm 249 / Serm 4130 panel >10000 MDA
Serm 249 / Serm 4130 panel >10000 MDA
Serm 249 / alk ZnNi 4130 panel 1536 MDA
Serm 249/ alk ZnNi 4130 panel 912 MDA

-10 -



https://saenorm.com/api/?name=a320509ee860c78954536d30e85551ca

SAE AIR5479

3.3 Scribed Neutral Salt Corrosion Resistance:

Conclusions: Many candidates were satisfactory, but generally not equal to cadmium for sacrificial
corrosion protection. The barrier coatings failed immediately as expected. The aluminum coatings
(IVD and sputtered) performed well as did most of the ZnNi platings. Sermetel 984/985 had results

ranging from extremely poor to very good.

In the Table 5 tests, 4 inch x 6 inch 0.040 thick panels were used as the test specimens. The panel

material was 4130 steel in the normalized state per AMS 6345, AMS 6350, or AM
coating, speci o] i i i
for making an
scribe tool. The
a test chamber

X” scribe that penetrates to the substrate of the specimen using th
p testing consists of exposing the test panels to a pH neutrakcofro
over an extended period of time. Red rust is the failure criterion.

In the Table 6 t
material was 4
coating, speci
for making an

bsts, 4 inch x 6 inch 0.040 thick panels were used as the test spec
30 steel in the normalized state per AMS 6345, AMS 6350, or AM
ens underwent degrease and deoxidize with aluminum oxide grit.
“K” scribe that penetrates to the substrate ofd¢he specimen using thg

S 6351. Priorto

it:] Scribed tests call

ASTM D 1654
ive environment in

mens. The panel
S 6351. Prior to
Scribed tests call
b ASTM D 1654

scribe tool. The testing consists of exposing the test panels to a pH neutral corrosjve environment in

a test chamber|over an extended period of time. Red rust is the failure criterion.

In the Table 7 tests, 4 inch dia. 0.065 inch thick tubes were used as the test speci
material was wglded low carbon steel sheet penHSAE 1010. Prior to coating, sped
degrease and deoxidize with aluminum oxide-grit. Scribed tests call for making a
penetrates to the substrate of the specimen-using the ASTM D 1654 scribe tool. T
of exposing thq test panels to a pH neutral corrosive environment in a test chamb
extended period of time. Red rust«is'the failure criterion.

In the Table 8 tests, 4 inch dia."0.065 inch thick tubes were used as the test speci
material was wglded low carbon steel sheet per SAE 1010. Prior to coating, sped
degrease and deoxidize with aluminum oxide grit. Scribed tests call for making a
penetrates to the substrate of the specimen using the ASTM D 1654 scribe tool. T
of exposing thqg test.panels to a pH neutral corrosive environment in a test chamb
extended period‘cf time. Red rust is the failure criterion.

mens. The panel
imens underwent
h “X” scribe that
he testing consists

er over an

mens. The panel
imens underwent
n “x” scribe that
he testing consists

er over an

-11 -
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TABLE 5 - Scribed Neutral Salt Corrosion Resistance

Reference: ASTM B117

Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Tested by: McDonnell Douglas, 1996

Resuilts
System Specimen Hrs to Failure Prepared by Comments
Serm 984 / 985 4130 panel 5130 Sermatech 3rd attempt Sermetel
Serm 984 / 985 4130 panel 5130 Sermatech 3rd attempt Sermetel
Serm 984 /9 T30 panet 5T30 SErmatecn aroamEmmipt Sermetel
Serm 984 / 985 4130 panel 5130 Sermatech 3rd aftempt Sermetel
LE Cad 4130 panel 2376 MDA
LE Cad 4130 panel 2376 MDA
LE Cad 4130 panel 2376 MDA
LE Cad 4130 panel 2376 MDA
VD Alum 4130 panel 2376 MDA
VD Alum 4130 panel 2376 MDA
ZnNi (BACS56BT) 4130 panel 2376 Pure
ZnNi (BACS56BT) 4130 panel 2376 Pure
ZnNi (BACS56BT) 4130 panel 2376 Pure
IVD Alum 4130 panel 1704 MDA
IVD Alum 4130 panel 1368, MDA
ZnNi (AMS 2417E) 4130 panel 1032 Courter Hall  Dipsol GYymm
ZnNi (AMS 2417E) 4130 panel 1032 Courter Hall  Dipsol GYymm
ZnNi (AMS 2417E) 4130 panel 1032 Courter Hall  Dipsol GYymm
ZnNi (BACS56BT) 4130 panel 816 Pure
ZnNi (AMS 2417E) 4130 panel 816 Courter Hall  Dipsol GYymm
ZnNi (AMS 2417E) 4130 panel 360 Central Metal McGean Rocho
ZnNi (AMS 2417E) 4130 panel 360 Central Metal McGean Rocho
Serm 984 / 985 4130 panel 24 Sermatech 1st attempt Sermetel
Serm 984 / 985 4130 panel 24 Sermatech 1st attempt Sermetel
Serm 984 / 985 4130 panel 24 Sermatech 1st attempt Sermetel
Serm 984 / 985 4130 panel 24 Sermatech 1st attempt Sermetel
Serm 984 / 985 4130 panel 24 Sermatech 2nd attermpt Sermetel
Serm 984 / 985 4130 panel 24 Sermatech 2nd attermpt Sermetel
Serm 984 / 985 4130 panel 24 Sermatech 2nd attermpt Sermetel
Serm 984 / 985 4130 panel 24 Sermatech 2nd attermpt Sermetel
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TABLE 6 - Scribed Neutral Salt Corrosion Resistance

Reference: ASTM B117
Source: USAF C-17 Pollution Prevention Program
Tested by: McDonnell Douglas, 1997

Results
System Specimen Hrs to Failure Prepared by = Comments
LE Cad 4130 panel > 5000
LE Cad 4130 panel > 5000
LE Cad T+ 30pamet elvjv v}
LE Cad 4130 panel > 5000
IVD + 518698 4130 panel 4584
IVD + 518698 4130 panel 3744
IVD + Alsgal 518 4130 panel 3120
IVD + Alsgal 518 4130 panel 3120
ZnNi 4130 panel 2952 Dipsol|Gumm
ZnNi 4130 panel 2928 Dipsol|Gumm
ZnNi 4130 panel 2808 Dipsol|Gumm
ZnNi 4130 panel 2592 Dipsol|Gumm
IVD + Sermn 984/985 4130 panel 2184
IVD + Sermn 984/985 4130 panel 2184
IVD + Sermn 984/985 4130 panel 2184
IVD + Xylay 1/101 4130 panel 2184
IVD + Xylay 1/101 4130 panel 2184
IVD + Zn-Nii (AMS2417E) 4130 panel 1632
IVD + Zn-Nii (AMS2417E) 4130 panel 1632
IVD + Sermn 984/985 4130 panel 1512
SermeTel Pp84/985 4130 panel 1248
IVD + E/M|6287 4130 panel 1248
IVD + E/M|6287 4130 panel 1248
IVD + E/M|6287 4130 panel 1248
IVD + E/M|6287 4130 panel 1248
SermeTel Pp84/985 4130 panel 1128
SermeTel Pp84/985 4130 panel 744
SermeTel Pp84/985 4130 panel 672
Xylar 1/10 4130 panel 576
Xylar 1/10 4130 panel 312
Xylar 1/10 4130 panel 312
Alseal 518 5C 4130 panel 264
Alseal 518 5C 4130 panel 216
E/M 6287 4130 panel 72
E/M 6287 4130 panel 72
E/M 6287 4130 panel 72
E/M 6287 4130 panel 72
Alseal 51887688 44-30-paret 2
Alseal 518 SC/598 4130 panel 72
Xylar 1/101 4130 panel 72
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TABLE 7 - Scribed Neutral Salt Corrosion Resistance

Reference: ASTM B117

Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Tested by: McDonnell Douglas, 1997

Results
System Thick, mils Specimen Hrs to Failure Prepared by = Comments
Sputtered Al 0.69 1010 Tube 2000+ Surface Solns
Sputtered Al 0.56 1010 Tube 2000+ Surface Solns
LE Cad TUTU TUUE LUUUT WILIA
LE Cad 1010 Tube 2000+ MDA
LE Cad 1010 Tube 2000+ MDA
ZnNi (AMS 2417E) 0.71 1010 Tube 1368 Courter Hall
LE Cad 1010 Tube 1170 MDA
ZnNi (AMS 2417E) 0.65 1010 Tube 1104 Courter Hall
Sputtered fl 0.69 1010 Tube 1008 Surface Solns
Sputtered fl 0.52 1010 Tube 1008 Surface Solns
ZnNi (AMS 2417E) 0.71 1010 Tube 1008 Courter Hall
ZnNi (AMS 2417E) 0.67 1010 Tube 960 Courter Hall
Sermetel 984 0.92 1010 Tube 216 Sermatech
Sermetel 984 1.07 1010 Tube 192 Sermatech
Sermetel 984 1.19 1010 Tube 120 Sermatech
Sermetel 984 0.93 1010 Tube 24 Sermatech
Ecoat + Bdostercoat 1010 Tube 24 MDA Barrier|for IVD
Ecoat + Bdostercoat 1010 Tube 24 MDA Barrier|for IVD
Ecoat + Bdostercoat 1010 Tube 24 MDA Barrier|for IVD
Ecoat + Bdostercoat 1010 Tdbe 24 MDA Barrier|for IVD

TABLE 8 - Scribed Neutral Salt Corrosion Resistance, Puddling

Reference: ASTM B117

Source; USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Plocess
Testeth by McDonnell Douglas, 1997

Results
System Jhick, mils Specimen Hrs to Failure Prepared by = CommEnts
LE Cad 1010 Tube 3000 MDA
LE Cad 1010 Tube 3000 MDA
Sputtered Al 0.63 1010 Tube 3000 Surface Solns
ZnNi (AMS 2417E) 0.58 1010 Tube 2520 Courter Hall
Sputtered Al 0.54 1010 Tube 2020 Surface Solns
ZnNi (AMS 2417E) 0.76 1010 Tube 1032 Courter Hall
Sermetel 984 1.14 1010 Tube 24 Sermatech
Sermetel 984 1.09 1010 Tube 24 Sermatech
Ecoat + Boostercoat 1010 Tube 24 MDA Barrier for IVD
Ecoat + Boostercoat 1010 Tube 24 MDA Barrier for IVD
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3.4 SO2 Corrosion Resistance:

Conclusions: The cadmium baseline performs relatively poorly in the sulfuric corrosion tests and
some candidates easily surpassed that performance. The best sacrificial systems were the
aluminum coatings (IVD and sputtered) followed by the Sermetel system. The ZnNi platings’

performance was typically comparable to that of cadmium.

In the Table 9 tests, 4 inch x 6 inch 0.040 thick panels were used as the test specimens. The panel

material was 4mermm%wﬁmmmﬁws 6351. Priorto
coating, specimens underwent degrease and deoxidize with aluminum oxide grit/| The testing

consists of exppsing the test panels to an aggressive acidic corrosive environmen
over an extended period of time. Red rust is the failure criterion.

[in a test chamber

In the Table 10ftests, 4 inch x 6 inch 0.040 thick panels were used as the test spe¢imens. The panel
material was 4130 steel in the normalized state per AMS 6345, AMS 6350, or AMS 6351. Perior to

coating, specimens underwent degrease and deoxidize with aluminum oxide grit.
consists of exppsing the test panels to an aggressive acidie corrosive environmen
over an extended period of time. Red rust is the failure criterion.

The testing
[in a test chamber

In the Table 11 ftests, 4 inch dia. 0.065 inch thick tubes were used as the test spe¢imens. The tube
material was wglded low carbon steel per SAE 1010. Prior to coating, specimeng underwent

degrease and deoxidize with aluminum oxide.grit. The testing consists of exposin
an aggressive acidic corrosive environmentin a test chamber over an extended p
rust is the failufe criterion.

) the test panels to
eriod of time. Red
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TABLE 9 - Unscribed SO, Corrosion Resistance

Reference: ASTM G85
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Tested by: McDonnell Douglas, 1996

Resuits

System Specimen Hrs to Failure Prepared by Comments
VD Alum 4130 panel 2016 MDA
VD Alum 4130 panel 1344 MDA
Serm 984 / 98 4130 panel 1200 Sermatech
Serm 984 / 98 4130 panel 1200 Sermatech
Serm 984 / 98 4130 panel 1104 Sermatech
VD Alum 4130 panel 936 MDA
VD Alum 4130 panel 936 MDA
Serm 984 / 98 4130 panel 696 Sermpatech
LE Cad 4130 panel 112 MBA

LE Cad 4130 panel 96 MDA

LE Cad 4130 panel 96 MDA

LE Cad 4130 panel 96 MDA
ZnNi (BAC563F7) 4130 panel 72 Pure
ZnNi (BAC563F7) 4130 panel 2 Pure
ZnNi (BAC563F7) 4130 panel 72 Pure
ZnNi (AMS 2417E) 4130 panel 72 Courter Hall
ZnNi (BAC563[7) 4130 panel 48 Pure
ZnNi (AMS 2417E) 4130 panel 48 Courter Hall
ZnNi (AMS 2417E) 4130 pane) 48 Courter Hall
ZnNi (AMS 2417E) 4130 ganel 48 Courter Hall
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TABLE 10 - Unscribed SO, Corrosion Resistance

Reference: ASTM G85
Source: USAF C-17 Pollution Prevention Program
Tested by: McDonnell Douglas, 1997

Results

System Specimen Hrs to Failure Prepared by Comments
IVD + EM 6287 4130 panel 672
IVD + EM 6287 4130 panel 504
Serm 984/985 +36-panet Cia
VD + EM 628 4130 panel 384
Serm 984/985 4130 panel 312
Serm 984/985 4130 panel 312
IVD + Xylar 1/101 4130 panel 312
IVD + Xylar 1/101 4130 panel 312
VD + EM 628 4130 panel 312
Alseal 518 SC| 4130 panel 240
E/M 6287 4130 panel 240
E/M 6287 4130 panel 240
E/M 6287 4130 panel 240
E/M 6287 4130 panel 240
IVD + Xylar 1/101 4130 panel 240
IVD + Alseal 5[18 SC 4130 panel 240
IVD + Alseal 5[18 SC 4130 panel 240
IVD + 518/598] 4130 panel 240
IVD + Serm 944/985 4130 panel 192
IVD + Xylar 1/101 4130 panel 192
IVD + 518/598] 4130 panel 192
IVD + Serm 944/985 4130 panel 144
IVD + Serm 944/985 4130 panel 144
IVD + Serm 944/985 4130 panel 144
Serm 984/985 4130 panel 144
Alseal 518 / 598 4130 panel 96
Alseal 518 / 598 4130 panel 96
LE Cad 4130 panel 96
LE Cad 4130 panel 96
LE Cad 4130 panel 96
LE Cad 4130 panel 96
Xylar 1/101 4130 panel 96
Xylar 1/101 4130 panel 96
Xylar 1/101 4130 panel 96
Xylar 1/101 4130 panel 96
Zn-Ni (AMS 2417E) 4130 panel 96
Zn-Ni (AMS 2417E). 4130 panel 96
Zn-Ni (AMS 2417EY 4130 panel JoT2
Zn-Ni (AMS 2417E) 4130 panel 96
Alseal 518 SC 4130 panel 48
VD + ZnNi 4130 panel 48
VD + ZnNi 4130 panel 48
VD + ZnNi 4130 panel 48
VD + ZnNi 4130 panel 48
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TABLE 11 - Unscribed SO, Corrosion Resistance

Reference: ASTM G85

Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process

Tested by: McDonnell Douglas, 1997

Results
System Thick, mils Specimen Hrs to Failure Prepared by Comments
Ecoat + Booster 1010 tube 3500+ MDA
Ecoat + Booster 1010 tube 3500+ MDA
Ecoat + Booster 1010 tube 3500+ MDA
Ecoat + Booster 1010 tube 3500+ MDA
Sputtered Al 0.78 1010 tube 912 Surface Solns
Sputtered Al 0.85 1010 tube 768 Surface Solns
Sputtered Al 0.71 1010 tube 648 Surface Solns
Sputtered Al 0.63 1010 tube 648 Surface Solns
Serm 984 0.99 1010 tube 216 Sermatech
Serm 984 1.03 1010 tube 240 Sermatech
Serm 984 1.15 1010 tube 120 Serniatech
Serm 984 1.09 1010 tube 120 Sérmatech
ZnNi (AMS 2417E) 0.48 1010 tube 48 Courter Hall Dipsol Gumr
ZnNi (AMS 2417E) 0.57 1010 tube 48 Courter Hall Dipsol Gumr
ZnNi (AMS 2417E) 0.48 1010 tube 48 Courter Hall Dipsol Gumr
ZnNi (AMS 2417E) 0.36 1010 tube 48 Courter Hall Dipsol Gumr
LE Cad 1010 tube 48 MDA
LE Cad 1010 tube 24 MDA
LE Cad 1010 tube 24 MDA
LE Cad 1010 tube 24 MDA

3.5 Adhesion to Su

Conclusions: (
is extremely se
Sermetel was 11

bstrate:

Lare should be taken to draw conclusions from the following adhesi
vere relative to the sérvice environment. The brittle metallic ceran
ot expected to pass this test but its adhesion has been proven thr

Also, IVD alum{num routinelyzpasses steel adhesion tests in production and these

due to process
repair.

ng problems.All the repair systems failed except for the ZnNi sys

on data as the test
ic coating of

bugh other tests.
failures were likely
tems with ZnNi
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TABLE 12 - Bend to Break Adhesion

Reference: QQ-P-416 rev F
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Tested by: McDonnell Douglas, 1996

Results
System Specimen Pass or Fail Prepared by Comments
LE Cad 4130 coupon Pass MDA
LE Cad 4130 coupon Pass MDA
LE Cad 4130 counan Pass MOA
LE Cad 4130 coupon Pass MDA
ZnNi (BAC5637 4130 coupon Pass Pure
ZnNi (BAC5637 4130 coupon Pass Pure
ZnNi (BAC5637 4130 coupon Pass Pure
ZnNi (BAC5637 4130 coupon Pass Pure
ZnNi (AMS 2417E) 4130 coupon Pass Courter Hall
ZnNi (AMS 2417E) 4130 coupon Pass Courter Hall
ZnNi (AMS 2417E) 4130 coupon Pass Courter Hall
ZnNi (AMS 2417E) 4130 coupon Pass Courter Hall
IVD Alum 4130 coupon Fail MDA,
VD Alum 4130 coupon Fail MBA
VD Alum 4130 coupon Fail MDA
IVD Alum 4130 coupon Fail MDA
Serm 984 / 985 4130 coupon Fail Sermatech
Serm 984 / 985 4130 coupon Fail Sermatech
Serm 984 / 985 4130 coupon Fail Sermatech
Serm 984 / 985 4130 coupon Eail Sermatech
IVD Alum 4130 coupon Fail MDA 2nd attempt for IVD Alum
IVD Alum 4130 coupon Fail MDA 2nd attempt for IVD Alum
IVD Alum 4130 coupan Fail MDA 2nd attempt for IVD Alum
IVD Alum 4130 coupgh Fail MDA 2nd attempt for IVD plum
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TABLE 13 - Bend to Break Adhesion for Repairs

Reference: QQ-P-416rev F

Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process

Tested by: McDonnell Douglas, 1996

Results

System Specimen Pass or Fail Prepared by Comments
BACS5637 + ZnNi 4130 coupon Pass Pure
BACS5637 + ZnNi 4130 coupon Pass Pure
AMS 2417E + Znhli 4130 coupon Pass Courter Hall
AMS 2417E + ZgNi 4130 coupon Pass Courter Hall
BACS5637 + Serrh 249 4130 coupon Fail Pure
BACS5637 + Serrh 249 4130 coupon Fail Pure
AMS 2417E + Sgrm 249 4130 coupon Fail Courter Hall
AMS 2417E + Sgrm 249 4130 coupon Fail Courter Hall
Cad + brush Cd fepair 4130 coupon Fail MDA
Cad + brush Cd fepair 4130 coupon Fail MDA
Cad + brush Cd fepair 4130 coupon Fail MDA
Cad + brush Cd fepair 4130 coupon Fail MDA,
IVD + ZnNi repalr 4130 coupon Fail MDA,
VD + ZnNi repalr 4130 coupon Fail MDA
IVD + Serm 249 4130 coupon Fail MEA
IVD + Serm 249 4130 coupon Fail MDA
Serm 984/985 +[ZnNi 4130 coupon Fail Sermatech
Serm 984/985 +[ZnNi 4130 coupon Fail Sermatech
Serm 984/985 +[S249 4130 coupon Fail Sermatech
Serm 984/985 +[5249 4130 coupon Rail Sermatech

3.6 Hydrogen Embyittlement:

Conclusions: Gadmium and IVD aluminum appear to pass HE testing regularly. S
were required with different bakingsand processing steps to enable the Sermetel 3
to pass reliably

In the Table 14|tests, notched round bar were used as the test specimens. The n
4340 steel heaf treated to)attain 50-53 HRC. Specimen machining was performe
Laboratories uging & special grinding technique, which minimizes compressive re
Prior to coating, specimens underwent degrease and deoxidize with aluminum ox

everal repeat tests
ind ZnNi systems

aterial was AlSI
d by Dirats
sidual stresses.
ide grit. The

success criterian for the standard dry test requires that the specimen withstand 2

0 hours of

sustained load at 75% of the notch fracture point.
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TABLE

14 - Hydrogen Embrittlement

Reference: ASTM F519, Dry, Para. 3.1

Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process

Tested by: Dirats Laboratories, 1996

Results

System Specimen Pass or Fail Prepared by Comments
LE Cad 1a, 4340, Dirats Pass MDA
LE Cad 1a, 4340, Dirats Pass MDA
LE Cad 1a, 4340 Dirats Pass MDA
LE Cad 1a, 4340, Dirats Pass MDA
VD Alum 1a, 4340, Dirats Pass MDA
VD Alum 1a, 4340, Dirats Pass MDA
VD Alum 1a, 4340, Dirats Pass MDA
VD Alum 1a, 4340, Dirats Pass MDA
ZnNi (AMS 24]7E) 1a, 4340, Dirats Pass Courter Hall
ZnNi (AMS 24]7E) 1a, 4340, Dirats Pass Courter Hall
ZnNi (AMS 24]7E) 1a, 4340, Dirats Pass Courter Hall
ZnNi (AMS 24]7E) 1a, 4340, Dirats Pass Courter Hall
ZnNi (BACS563[7) 1a, 4340, Dirats Pass Central Metal Fin
ZnNi (BACS563[7) 1a, 4340, Dirats Pass Central Metal Fin
ZnNi (BACS563[7) 1a, 4340, Dirats Pass Central Metal Fin
ZnNi (BAC563F7) 1a, 4340, Dirats  Fail (64 hrs) Central Metal Fin
Serm 984 / 98 1a, 4340, Dirats  Fail (7.7 hrs) Sermatech
Serm 984 / 98 1a, 4340, Dirats Fail (5 hrs) Sermatech
Serm 984 / 98 1a, 4340, Dirats Pass Sermatech
Serm 984 / 98 1a, 4340, Dirats Fail (9 hrs) Sermatech

3.6 (Continued):

In the Table 15
4340 steel hea
Laboratories usg
Prior to coating
success criterid
sustained load

tests, notched round barwere used as the test specimens. The material was AlSI
treated to attain 50-53 HRC. Specimen machining was performeg by Dirats

ing a special grinding technique, which minimizes compressive residual stresses.
, specimens underwent degrease and deoxidize with aluminum oxjde grit. The

n for the standard dry test requires that the specimen withstand 200 hours of

at 75% of the notch fracture point.
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TABLE 15 - Hydrogen Embrittlement

Reference: ASTM F519, Dry, Para. 3.1

Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process

Tested by: OO-ALC, 1997

Results

System Specimen Pass or Fail Prepared by = Comments
Serm 984 1a, 4340, Dirats Pass Sermatech Omission of 985 seal coat
Serm 984 1a, 4340, Dirats Pass Sermatech Omission of 985 seal coat
Serm 984 1a_4340 Dirats Pass Sermatech Omissionof 985 sealcoat
Serm 984 1a, 4340, Dirats Pass Sermatech Omission of 985 seal coat
Serm 984 1a, 4340, Dirats Pass Sermatech Omission of 985 seal coat
Serm 984 1a, 4340, Dirats Pass Sermatech Omission of 985 seal coat
Serm 984 1a, 4340, Dirats Pass Sermatech Omission of 985 seal coat
Serm 984 1a, 4340, Dirats Pass Sermatech Omission of 985 seal coat
ZnNi (AMS 24[17E) 1a, 4340, Dirats Pass Courter Hall  addl 23 hr relief bake
ZnNi (AMS 24[17E) 1a, 4340, Dirats Pass Courter Hall  addl 23 hr relief bake
ZnNi (AMS 24[17E) 1a, 4340, Dirats Pass Courter Hall  addl 23 hr relief bake
ZnNi (AMS 24[17E) 1a, 4340, Dirats Pass Courter Hall  addl 23 hr relief bake
ZnNi (AMS 24[17E) 1a, 4340, Dirats  Fail (0.5 hrs) Courter Hall
ZnNi (AMS 24[17E) 1a, 4340, Dirats  Fail (1.3 hrs) Courter Hall
ZnNi (AMS 24[17E) 1a, 4340, Dirats  Fail (1.3 hrs) Courter Hall
ZnNi (AMS 24[17E) 1a, 4340, Dirats  Fail (1.5 hrs) Courter Hall

3.6 (Continued):

In the Table 16|tests, notched round bar were<used as the test specimens. The material was AlSI
4340 steel heai treated to attain 50-53 HREC;Specimen machining was performed by Dirats
Laboratories uging a special grinding technique, which minimizes compressive regidual stresses.
Prior to coating, specimens underwent.degrease and deoxidize with aluminum oxjde grit. The wet
re-embrittlement test requires thatithe specimen be exposed to the embrittling agent (in this case
Daraclean 232(5F) while under45% load, then withstand 200 hours of sustained load at 75% of the
notch fracture point.
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TABLE 16 - Hydrogen Embrittlement

Reference: ASTM F519, Wet Re-embrittlement, Appendix A5
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Tested by: OO-ALC, 1997
Results
System Specimen Pass or Fail Prepared by Comments
Serm 984 1a, 4340, Dirats Pass Sermatech
Serm 984 1a, 4340, Dirats Pass Sermatech
Serm 984 te A3t Dirats Pass Semmatech
Serm 984 1a, 4340, Dirats Pass Sermatech
Serm 984 1a, 4340, Dirats Pass Sermatech
Serm 984 1a, 4340, Dirats Pass Sermatech
Serm 984 1a, 4340, Dirats Pass Sermatech
Serm 984 1a, 4340, Dirats Pass Sermatech
ZnNi (AMS 2417E) 1a, 4340, Dirats Pass Courter Hall  after addl relief bake
ZnNi (AMS 24)7E) 1a, 4340, Dirats Pass Courter Hall after addl relief bake
ZnNi (AMS 2417E) 1a, 4340, Dirats Pass Courter Hall  after addl relief'bake
ZnNi (AMS 24)7E) 1a, 4340, Dirats Pass Courter Hall after addielief bake
ZnNi (AMS 2417E) 1a, 4340, Dirats  Fail (4.3 hr) Courter Hall
ZnNi (AMS 24)7E) 1a, 4340, Dirats  Fail (4.2 hr) Courter Hall
ZnNi (AMS 2417E) 1a, 4340, Dirats  Fail (3.7 hr) Courter Hall
ZnNi (AMS 24)7E) 1a, 4340, Dirats  Fail (198 hr) Courter Hall

3.6 (Continued):

In the Table 17|tests, notched round bar were used as the test specimens. The material was AlSI
4340 steel heai treated to attain 50-53 HRC. Specimen machining was performed by Dirats
Laboratories uging a special grinding technique, which minimizes compressive regidual stresses.
Prior to coating, specimens underwent degrease and deoxidize with aluminum oxjde grit. The
success criterign for the standard dry test requires that the specimen withstand 200 hours of
sustained load jat 75% of the'notch fracture point.
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TABLE 17 - Hydrogen Embrittlement

)
)
)
)
)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)
ZnNi (AMS 24} 7E)

System Specimen Pass or Fail Prepared by =~ Comments

ZnNi (AMS 2417E) 1a, 4340, Dirats Pass Courter Hall 48 hr bake after chromate

ZnNi (AMS 2417E) 1a, 4340, Dirats Pass Courter Hall 48 hr bake after chromate

ZnNi (AMS 2417E) 12,4340 Dirats Pass Courter Hall 48 hrbake afterchromate
ZnNi (AMS 241 7TE 1a, 4340, Dirats Pass Courter Hall 48 hr bake after chromate

ZnNi (AMS 241 7TE 1a, 4340, Dirats Pass Courter Hall 24 hr bake after chromate

ZnNi (AMS 241 7TE 1a, 4340, Dirats Pass Courter Hall 24 hr bake after chromate

ZnNi (AMS 241 7TE 1a, 4340, Dirats Pass Courter Hall 24 hr bake after chromate

ZnNi (AMS 241 7TE 1a, 4340, Dirats Pass Courter Hall 24 hr bake after chromate

Reference: ASTM F519
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Tested by: OO-ALC, 1997

Results

1a, 4340, Dirats  Fail (8.3 hr) Dipsol Gumm 24 hr bake before chroniate
1a, 4340, Dirats  Fail (17.8 hr)  Dipsol Gumm 24 hr bake before chraiiate
1a, 4340, Dirats  Fail (11.7 hr)  Dipsol Gumm 24 hr bake beforeichromate
1a, 4340, Dirats  Fail (8.3 hr) Dipsol Gumm 24 hr bake befdre chromate
1a, 4340, Dirats ~ Fail (0.1 hr) Dipsol Gumm 3 hr bake béfore thromate
1a, 4340, Dirats ~ Fail (0.1 hr) Dipsol Gumm 3 hr bake.before chromate
1a, 4340, Dirats ~ Fail (0.1 hr) Dipsol Gumm 3 hr bake pefore chromate
1a, 4340, Dirats ~ Fail (0.1 hr) Dipsol Gumm 3 hpbake before chromate
1a, 4340, Dirats  Fail (22.2 hr)  Dipsol Gumm 24hrbake after chromate
1a, 4340, Dirats  Fail (15.2 hr)  Dipsol Gumm _ “24 hr bake after chromate
1a, 4340, Dirats  Fail (22.0 hr)  Dipsol Gumoi> 24 hr bake after chromate
1a, 4340, Dirats  Fail (17.8 hr)  Dipsol Guiin 24 hr bake after chromate

3.7 Fatigue Resistance:

Conclusions: As expected, fatigue performance is not severely affected by the sdft, ductile coatings
such as cadmidm and IVD aluminum> The hard metal platings had the poorest pefformance with the

acid ZnNi fatigyie lives well below.those of the alkaline ZnNi or the Sermetel.

Category: Unnotched Fatigue Resistance
Reference: ASTM E 8, constant amplitude, R=+0.1

Source: USAF Elimination of Environmentally Hazardous Materials from the LG Qverhaul Process

Specimens: 30DM’round bar specimens, AMS 6417 heat treated to 280 ksi, degr¢ased and

deoxidized prior to coating
Tested by: Dirats Laboratories, Westfield, MA
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3.7 (Continued):

Category: Not¢hed Fatigue Resistance
Reference: AYTM E 8;-constant amplitude, R=+0.1, Kt=3

Source: USAF| Elimination of Environmentally Hazardous Materials from the LG (

FIGURE 1 - Unnotched Fatigue Results

Dverhaul Process

Specimens: 300M round bar specimens, AMS 6417 heat treated to 280 ksi, degreased and

deoxidized prior to coating
Tested by: Dirats Laboratories, Westfield, MA
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3.8

Notched Fatigue Results
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FIGURE 2-=:Notched Fatigue Results

Lubricity / Torquie Tension:

Conclusions: A

Il candidates exhibited similar torque tension characteristics.

In the Table 18|tests, fourNAS 1308-10 bolts and four 47FLW-820 nuts were procgssed with each of
the candidate replacements and with cadmium. The finished nuts were processefd with a graphite
dry film lubricant E/M 6286. MIL-T-5544 graphite petroleum lubricant was also bryish applied to both

the nuts and bqlts prior to each of 15 remove / replace cycles. The test involved applying and
measuring the tofque required to reach a 20,000 pound tensile load. |
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TABLE 18 - Lubricity / Torque Tension

Reference: none
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Tested by: McDonnell Douglas, 1996

Torque,inlb  Torque,inlb Torque,inlb Torque, inlb

System Specimen 1st Cycle 5th Cycle 10th Cycle 15th Cycle Comments
Serm 984/985 nut/bolt, 20kips 875 885 860 860
ZnNi (AMS 241 =3 et oet— e S S A= 256
ZnNi (BAC 5637) nut/bolt, 20kips 850 850 825 820
IVD Alum nut/bolt, 20kips 970 860 875 940
LE Cad nut/bolt, 20kips 750 800 810 850

3.9 Paint Adhesion
Conclusions: All candidates exhibited acceptable paint stripping characteristics.
In the Table 19 tests, 4 inch by 6 inch 0.040 inch thick 4130 steel panels were procgssed with each of
the candidate replacements. The panels were degreased and deoxidized with alyminum oxide grit
prior to being primed with Deft 44GN36 epoxy primer* The panels were stripped lising plastic bead
media (MIL-R-8$1294 Type Il urea, 12/16 mesh) at\a’pressure feed of 40 psi.

TABLE 19 - Raint Adhesion, Stripability

Reference: none
Source: USAF Elimination,of Environmentally Hazardous Materials from the LG Overhaul Process
Tested by: McDonpell Douglas, 1996

Results
System Spedimen Avq. Stripping Time, sec Comments
LE Cad #1430 panel 27 (3 panels) PMB, 40 psi, 12/16 mesh
Serm 984/985 4130 panel 36 (1 panel) PMB, 40 psi, 12/16 mesh
ZnNi (AMS 2411E) 4130 panel 37 (3 panels) PMB, 40 psi, 12/16 mesh
VD Alum 4130 panel 37 (4 panels) PMEBE. 40 psi, 12/16 mesh
ZnNi (BAC 5637) 4130 panel 42 (3 panels) PMB, 40 psi, 12/16 mesh

-27 -



https://saenorm.com/api/?name=a320509ee860c78954536d30e85551ca

SAE AIR5479

4. PRIMERS:
4.1 Reverse Impact Flexibility:

Conclusions: All candidates, except for the Ecoat, failed to meet the required impact energy level
when the anodize was present. Without anodize, only the Ecoat and the control baseline
consistently passed. As for the elongation test, the Ecoat would surely have passed, but of those
tested, only the chromated baseline primer passed.

In the Table 20|tests, four 2024-T3 aluminum panels were sulfuric acid anodized Jnd processed with

each of the candidate primers. The panels were subjected to impact from a.steel|ball peen at
increasing energy levels until primer failure occurred. The required energy-level per MMS 423 is 20
in Ib.
TABLE 20 - Reverse Impact Flexibility
Reference: ASTM D2794
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhayl Process
Results

System Thick, mils Impact, in-lb Prepared by Tested by Test Date Comments

Ecoat 0.58 80 MDA MDA 1996 Cathoguard 310

Ecoat 0.54 80 MDA MDA 1996 Cathoguard 310

Ecoat 0.55 80 MDA MDA 1996 Cathoguard 310

Ecoat 0.56 80. MDA MDA 1996 Cathoguard 310

Deft 44-GN-36 0.88 2 MDA MDA 1996

Deft 44-GN-36 0.87 2 MDA MDA 1996

Deft 44-W{16 0.98 2 MDA MDA 1996

Deft 44-GN-36 0.85 0 MDA MDA 1996

Deft 44-GN-36 0.85 0 MDA MDA 1996

Spraylat E\WDY048 0.98 0 MDA MDA 1996

Spraylat E\WDY048 082 0 MDA MDA 1996

Spraylat E\WDY048 0.82 0 MDA MDA 1996

Spraylat E\WDY048 0.68 0 MDA MDA 1996

Deft 44-W{16 1.10 0 MDA MDA 1996

Deft 44-W{16 1.04 0 MDA MDA 1996

Deft 44-W{16 0.90 0 MDA MDA 1996

Boostercodt 1.65 0 MDA MDA 1996

BUDStEFCC‘ {3 1 _R? 0 RADLA MOLA 1006

Boostercoat 1.75 0 MDA MDA 1996

Boostercoat 1.80 0 MDA MDA 1996

In the Table 21 tests, 2024-T3 aluminum panels were sulfuric acid anodized and processed with
each of the candidate primers. The panels were subjected to increasing strain levels until primer
failure occurred. The required elongation level per MIL-PRF-85582C is 10%.
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4.1

TABLE 21 - Percent Elongation

Reference:

MIL-PRF-85582C
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process

Results

System Thick, mils % Elong Prepared by Tested by Test Date Comments

Deft 44-GN-36 0.85 10 MDA MDA 1996 10% is Spec. Minimum
Deft 44-GN-36 0.90 10 MDA MDA 1996

Deft 44-GN-36 0.93 10 MDA MDA 1996

Deft 44-GN-36 078 10 MDA MDA 1998

Deft 44-W-16 1.06 5 MDA MDA 1996

Deft 44-W-16 1.02 5 MDA MDA 1996

Deft 44-W-16 1.17 5 MDA MDA 1996

Deft 44-W-16 1.09 5 MDA MDA 1996

Spraylat EWDY048 1.33 2 MDA MDA 1996

Spraylat EWDY048 1.40 2 MDA MDA 1996

Spraylat EWDY048 1.33 2 MDA MDA 1996

Spraylat EWDY048 1.20 2 MDA MDA 1996

Boostercoat 2.37 2 MDA MDA 1996

Boostercoat 241 2 MDA MDA 1996

Boostercoat 2.28 2 MDA MDA 1996

Boostercoat 2.39 2 MDA MDA 1996

(Continued):
In the Table 22 ftests, four 2024-T3 bare aluminum panels were processed with each of the candidate

primers. The p
primer failure o

anels were subjected to impactfrom a steel ball peen at increasing|energy levels until

ccurred. The required energy level per MMS 423 is 20 in Ib.
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TABLE 22 - Reverse Impact Flexibility

Reference: ASTM D2794
Source: JGAPP (C-17 Pollution Prevention)
System Specimen Results Tested by Test Date Comments
Courtaulds 513X332 / 910X457 bare 2024-T3 Pass MDA 1996 control
Courtaulds 513X332 / 910X457 bare 2024-T3 Pass MDA 1996 control
Deft 44-GN-36 bare 2024-T3 Pass MDA 1996 control
Deft 44-GN-36 bare 2024-T3 Pass MDA 1996 control
CQU“aUldS w LO10% 831 bare 202413 Poce MDA 10086 ntral
Courtaulds $15X386 / 910X831 bare 2024-T3 Pass MDA 1996 control
Spraylat EWDY048 bare 2024-T3 Pass MDA 1996 Waterbdrne type |
Spraylat EWDY048 bare 2024-T3 Pass MDA 1996 Waterbdrne type |
Deft 44-W-16 bare 2024-T3 Pass MDA 1996 Waterbgrne type |
Deft 44-W-16 bare 2024-T3 Pass MDA 1996 Waterbgrne type |
Deft 44-W-17 bare 2024-T3 Pass MDA 1996 Waterbgrne type |
Deft 44-W-17 bare 2024-T3 Pass MDA 1996 Waterbgrne type |
Crown Metrp 10-PW22-2/ECW119 bare 2024-T3 Pass MDA 1996 Waterbgrne type |
Crown Metrp 10-PW22-2/ECW119 bare 2024-T3 Pass MDA 1996 Waterbgrne type |
Ecoat: BASF G2BADO012 bare 2024-T3 Pass MDA 1996 Waterbgrne type |
Ecoat: BASF G2BADO012 bare 2024-T3 Pass MEA, 1996 Waterbgrne type |
Sterling U-1R01-NC/U-1202-F bare 2024-T3 Pass MDA 1996 High Sdjids
Sterling U-1R01-NC/U-1202-F bare 2024-T3 Pass MDA 1996 High Sdjids
Spraylat EEPBE136 bare 2024-T3 Pass MDA 1996 High Solids
Spraylat EEPE136 bare 2024-T3 Pass MDA 1996 High Solids
Crown Metrp 10P22-3/EC-270 bare 2024-T3 Pass MDA 1996 High Sdjids
Crown Metrp 10P22-3/EC-270 bare 2024-T3 Rass MDA 1996 High Sdjids
Spraylat EWDE 139A/EWAE 118B bare 2024-T3 Pass MDA 1996 Waterbqrne type Il
Spraylat EWDE 139A/EWAE 118B bare 2024-T3 Pass MDA 1996 Waterbqrne type Il
Courtaulds RW-3151/3151B001 bare 2024-T3 Fail MDA 1996 Waterbgrne type |
Courtaulds RW-3151/3151B001 bare 2024473 Fail MDA 1996 Waterbgrne type |
Sterling Lacquer U-4800-NC/U-4801 bare 2024-T3 Fail MDA 1996 Waterbgrne type |
Sterling Lacquer U-4800-NC/U-4801 bare 2024-T3 Fail MDA 1996 Waterbgrne type |
Lord Aeroglpze 9740 bare<2024-T3 Fail MDA 1996 High Sdjids
Lord Aeroglpze 9740 bare 2024-T3 Fail MDA 1996 High Sdjids
4.1 (Continued):

In the Table 23 ftests, four 2024-T3 bare aluminum panels were processed with ea¢h of the candidate

primers. The ppnels‘Were subjected to impact from a steel ball peen at increasing|energy levels until

primer failure oceurred. The required energy level per MMS 423 is 20 in Ib.
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TABLE 23 - Reverse Impact Flexibility

Reference: ASTM D2794
Source: JGAPP (C-17 Pollution Prevention)
System Specimen Results Tested by Test Date Comments
Courtaulds 513X303 / 910X357 bare 2024-T3 Pass MDA 1996 control
Courtaulds 513X303 / 910X357 bare 2024-T3 Pass MDA 1996 control
Ecoat: BASF G28AD012 bare 2024-T3 Pass MDA 1996
Ecoat: BASF G28AD012 bare 2024-T3 Pass MDA 1996
Spray|a[ BBy 048 bare 202413 Eail MDA 10086
Deft 44-W{16 bare 2024-T3 Fail MDA 1996
Deft 44-W{16 bare 2024-T3 Fail MDA 1996
Crown Mefro 10-PW22-2/ECW119 bare 2024-T3 Fail MDA 1996
Crown Mefro 10-PW22-2/ECW119 bare 2024-T3 Fail MDA 1996
Coutaulds RW-3181-64 bare 2024-T3 Fail MDA 1996
Coutaulds RW-3181-64 bare 2024-T3 Fail MDA 1996
Spraylat E\WVAE-118 bare 2024-T3 Fail MDA 1996
Spraylat E\WVAE-118 bare 2024-T3 Fail MDA 1996

4.2 Scribed Neutra] Salt Corrosion:

Conclusions: The baseline chromated primers were more successful in the scribéd corrosion
resistance test$. Of the non-chromated primers, only‘the Crown Metro was comparable to the
baseline. On dluminum, the Boostercoat was the Biest of those primers tested.

In the Table 24|tests, four 7075-T6 aluminum_panels were chromate conversion cpated with Iridite
14-2 followed hy application of each of the:eandidate primers. Panels were cured at room
temperature for 2 weeks prior to test. The panels were scribed using an ASTM D[ 1654 scribe tool.
The testing corjsisted of exposing the test panels to an aggressive acidic corrosive environment in a
test chamber oyer an extended period of time. 2000 hours exposure without any qubstrate corrosion
is the success griterion of MIL-PRF-23377G and MIL-PRF-85582C.
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4.2

TABLE 24 - Scribed Neutral Salt Corrosion Resistance

Reference: ASTM B117
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Results

System Thick, mils Hrs to Failure Prepared by Tested by Test Date Comments

Deft 44-GN-36 0.88 Pass (=2000) MDA MDA 1996

Deft 44-GN-36 0.92 Pass (>2000) MDA MDA 1996

Deﬂ 44-Ghl-3E 0097 Pace { ')nnn) MDA MDA 10086

Deft 44-GN-36 1.03 Pass (>2000) MDA MDA 1996

Boostercpat 2 Fail (1500) MDA MDA 1996

Boostercpat 1.97 Fail (1500) MDA MDA 1996

Boostercpat 1.95 Fail (1500) MDA MDA 1996

Boostercpat 1.96 Fail (1500) MDA MDA 1996

Spraylat EWDY048 0.83 Fail (1000) MDA MDA 1996

Spraylat EWDY048 0.9 Fail (1000) MDA MDA 1996

Spraylat EWDY048 0.85 Fail (1000) MDA MDA 1996

Spraylat EWDY048 0.86 Fail (1000) MDA MDA 1996

Deft 44-W-16 0.82 Fail (500) MDA MDA 1996

Deft 44-W-16 0.91 Fail (500) MDA MDA 1996

Deft 44-W-16 091 Fail (500) MDA MDA 1996

Deft 44-W-16 0.9 Fail (500) MDA MDA 1996

Ecoat 0.81 Fail (<500) MDA MDA 1996

Ecoat 0.78 Fail (<500) MDBA MDA 1996

Ecoat 0.8 Fail (=500) MDA MDA 1996

Ecoat 0.77 Fail (<500) MDA MDA 1996
(Continued):
In the Table 25|tests, three 4 inch X6 inch x 0.040 inch thick steel panels were us
specimens. The panel materialwas 4130 steel in the normalized state per AMS 6
AMS 6351. Prior to coating;y:specimens underwent degrease and deoxidize with
grit. Panels wgre curedrat'room temperature for 2 weeks prior to test. The panel
using an ASTM D 1654-scribe tool. 2000 hours exposure without any substrate ¢
success criterign of MIL-PRF-23377G and MIL-PRF-85582C.

ed as the test

B45, AMS 6350, or
aluminum oxide

5 were scribed
orrosion is the

-32-



https://saenorm.com/api/?name=a320509ee860c78954536d30e85551ca

SAE AIR5479

TABLE 25 - Scribed Neutral Salt Corrosion Resistance

Reference: ASTM B117
Source: JGAPP (C-17 Pollution Prevention)

System Specimen Results Tested by Test Date Comments
Courtaulds 519X303 / 910X357 4130, Cd Pass MDA 1996
Courtaulds 519X303 / 910X357 4130, Cd Pass MDA 1996
Courtaulds 519X303 / 910X357 4130, Cd Pass MDA 1996
CTO\NTI Metro 0 BPW22 2 /EC\A110 A430 _Cd Pace MDA 10086
Crown MEtro 10-PW22-2/ECW119 4130, Cd Pass MDA 1996
Crown Mgtro 10-PW22-2/ECW119 4130, Cd Pass MDA 1996
Deft 44-\W-16 4130, Cd Pass MDA 1996
Deft 44-W-16 4130, Cd Pass MDA 1996
Deft 44-\W-16 4130, Cd Fail MDA 1996
Spraylat EWDY048 4130, Cd Pass MDA 1996
Spraylat EWDY048 4130, Cd Fail MDA 1996
Spraylat EWDY048 4130, Cd Fail MDA 1996
Spraylat EWAE-118 4130, Cd Pass MDA 1996
Spraylat EWAE-118 4130, Cd Fail MOA, 1996
Spraylat EWAE-118 4130, Cd Fail MDA 1996
Coutaulds RW-3181-64 4130, Cd Fail MDA 1996
Coutauldp RW-3181-64 4130, Cd Fail MDA 1996
Coutaulds RW-3181-64 4130, Cd Fail MDA 1996
Ecoat: BASF G28AD012 4130, Cd Rail MDA 1996
Ecoat: BASF G28AD012 4130, Cd Fail MDA 1996
Ecoat: BASF G28AD012 4130, Cd Fail MDA 1996
Courtaulds 513X303 / 910X357 4130, VD Pass MDA 1996
Courtaulds 513X303 / 910X357 4130, NB Pass MDA 1996
Courtaulds 513X303 / 910X357 4130, YD Pass MDA 1996
Spraylat EWAE-118 4130, IVD Pass MDA 1996
Spraylat EWAE-118 4130, VD Pass MDA 1996
Spraylat EWAE-118 4130, IVD Pass MDA 1996
Crown Mgtro 10-PW22-2/ECW119 4130, IVD Pass MDA 1996
Crown MEtro 10-PW22-2/EGW 119 4130, IVD Pass MDA 1996
Crown Mgtro 10-PW22-2/EGW119 4130, IVD Fail MDA 1996
Coutauldp RW-3181-64 4130, IVD Pass MDA 1996
Coutaulds RW-318%:64 4130, VD Fail MDA 1996
Coutauldp RW-3181<64 4130, IVD Fail MDA 1996
Deft 44-W-16 4130, IVD Fail MDA 1996
Deft 44-W-16 4130 VD Eail MDA 1906
Deft 44-W-16 4130, IVD Fail MDA 1996
Ecoat: BASF G28AD012 4130, IVD Fail MDA 1996
Ecoat: BASF G28AD012 4130, IVD Fail MDA 1996
Ecoat: BASF G28AD012 4130, IVD Fail MDA 1996
Spraylat EWDY048 4130, IVD Fail MDA 1996
Spraylat EWDY048 4130, IVD Fail MDA 1996
Spraylat EWDY048 4130, IVD Fail MDA 1996
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4.3 Unscribed SO2 Corrosion:

Conclusions: Most non-chromated primers including Boostercoat, Ecoat, and the Crown Metro were
superior to the baseline in this test. Boostercoat’s success was possibly due to its unusually high
thickness.

In the Table 25 tests, three 4 inch x 6 inch x 0.040 inch thick steel panels were used as the test
specimens. The panel material was 4130 steel in the normalized state per AMS 6345, AMS 6350, or
AMS 6351. Peri g, ] [o]] fthaluminum oxide
grit. After being primed, panels were cured at room temperature for 2 weeks riof to test. The
testing consistad of exposing the test panels to an aggressive acidic corrosjvé enyironment in a test
chamber over an extended period of time. 500 hours exposure without any substrate corrosion is

the success criferion.
TABLE 26 - Unscribed SO, Corrosion.Resistance
Reference: ASTM G85
Source: USAF Elimination of Environmentally Hazatdous Materials from the LG Overhaul Process
Results

System Thick, mils Hrs to Failure  Prepared-by Tested by Test Date Commer]ts
Boostercpat 2.03 2000 MDA MDA 1996
Boostercpat 2.37 2000 MDA MDA 1996
Boostercpat 2.21 2000 MDA MDA 1996
Boostercpat 2.38 2080 MDA MDA 1996
Ecoat 0.58 288 MDA MDA 1996 Cathogugird 310
Ecoat 0.52 240 MDA MDA 1996 Cathogugird 310
Ecoat 0.78 168 MDA MDA 1996 Cathogugird 310
Spraylat EWDY048 1.53 150 MDA MDA 1996
Spraylat EWDY048 1.36 150 MDA MDA 1996
Spraylat EWDY048 1\29 150 MDA MDA 1996
Spraylat EWDY048 W7 150 MDA MDA 1996
Ecoat 0.45 120 MDA MDA 1996 Cathogugird 310
Deft 44-3GN-36 1.33 100 MDA MDA 1996
Deft 44-3GN-36 1.38 100 MDA MDA 1996
Deft 44-3N-36 1.51 100 MDA MDA 1996
Deft 44-GN=36 1.31 100 MDA MDA 1996
Deft 44-\=t6G +56 56 A BA 4956
Deft 44-W-16 1.44 60 MDA MDA 1996
Deft 44-W-16 1.55 60 MDA MDA 1996
Deft 44-W-16 1.46 60 MDA MDA 1996

In the Table 25 tests, three 4 inch x 6 inch x 0.040 inch thick panels were used as the test specimens.
The panel material was 7075-T6 aluminum. Prior to coating, specimens underwent degrease and
deoxidize with aluminum oxide grit. After being primed, panels were cured at room temperature for 2
weeks prior to test. The testing consisted of exposing the test panels to an aggressive acidic
corrosive environment in a test chamber over an extended period of time. 500 hours exposure
without any substrate corrosion is the success criterion.
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TABLE 27 - Unscribed SO, Corrosion Resistance

Reference: ASTM GB5
Source: JGAPP

System Specimen Results Tested by Test Date Comments

Ecoat: BASF G28AD012 7075-T6 Pass MDA 1996 Cr conversion coat
Ecoat: BASF G28AD012 7075-T6 Pass MDA 1996 Cr conversion coat
Ecoat: BASF G28AD012 7075-T6 Pass MDA 1996 Cr conversion coat
Crown Metro 10-PW22-2/ECW119 7075-T6 Fail MDA 1996 Cr conversion coat
Crown Metro10.P\W22.2/ECIA110 Z075-T6 Pass MDA, 1005 Cr conuersion coat
Crown Metro 10-PW22-2/ECW119 7075-T6 Pass MDA 1996 Cr convergion coat
Courtaulds|519X303 / 910X357 7075-T6 Pass MDA 1996 Cr converion coat
Courtaulds|519X303 / 910X357 7075-T6 Fail MDA 1996 Cr gonvergion coat
Courtaulds|519X303 / 910X357 7075-T6 Fail MDA 1996 Cr convergion coat
Deft 44-W-{16 7075-T6 Fail MDA 1996 Cr convergion coat
Deft 44-W-{16 7075-T6 Fail MDA 1996 Cr convergion coat
Deft 44-W-{16 7075-T6 Fail MDA 1996 Cr convergion coat
Coutaulds RW-3181-64 7075-T6 Fail MDA 1996 Cr convergion coat
Coutaulds RW-3181-64 7075-T6 Fail MDA 1996 Cr convergion coat
Coutaulds RW-3181-64 7075-T6 Fail MDA 1996 Cr convergion coat
Spraylat Ef\VDY048 7075-T6 Fail MDA, 1996 Cr convergion coat
Spraylat Ef\VDY048 7075-T6 Fail MDA 1996 Cr convergion coat
Spraylat Ef\VDY048 7075-T6 Fail MDA 1996 Cr convergion coat
Spraylat EYVAE-118 7075-T6 Fail MDA 1996 Cr convergion coat
Spraylat EYVAE-118 7075-T6 Fail MDA 1996 Cr convergion coat
Spraylat EfVAE-118 7075-T6 Fail MDA 1996 Cr convergion coat

4.4 Adhesion:

Conclusions: A variety of replacement(candidates had satisfactory adhesion perfprmance.

In the Table 28|tests, 4 inch x 6 inch'x 0.125 inch thick bare 7075-T6 aluminum pgnels were used as
the test specimiens. Prior to primer, specimens were conversion coated with Iriditg¢ 14-2. After being
primed, panels|were cured at'room temperature for 2 weeks prior to test. For test, the panels were
scribed with a razor knife,‘ereating a scribe pattern per ASTM D 3359 resulting in 100 small patches.
Tape was applied to the'patched surface and removed. The number of patches remaining after the
tape is the sucgess Criterion.
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TABLE 28 - Cross Hatch Tape Adhesion

Reference: ASTM D3359, Method B
Source: USAF Elimination of Environmentally Hazardous Materials from the LG Overhaul Process
Results
System Thickness Pass or Fail Prepared by Tested by Test Date Comments
mils

Deft 44-GN-36 0.92 Pass MDA MDA 1996

Deft 44-GN-36 0.98 Pass MDA MDA 1996

Deft 44-GN-3 090 Pass MDA MDA 1996

Deft 44-GN-35 0.91 Pass MDA MDA 1996

Spraylat EWD)Y048 0.69 Pass MDA MDA 1996

Spraylat EWD)Y048 0.78 Pass MDA MDA 1996

Spraylat EWD)Y048 0.90 Pass MDA MDA 1996

Spraylat EWD)Y048 0.86 Pass MDA MDA 1996

Deft 44-W-16 0.82 Pass MDA MDA 1996

Deft 44-W-16 1.01 Pass MDA MDA 1996

Deft 44-W-16 1.17 Pass MDA MDA 1996

Deft 44-W-16 1.03 Pass MDA MDA 1996

Boostercoat 1.98 Pass MDA MDA 1996

Boostercoat 1.91 Pass MDA MD& 1996

Boostercoat 1.89 Pass MDA MDA 1996

Boostercoat 1.75 Pass MDA MDA 1996

Ecoat 0.80 Pass MDA MDA 1996 BASF G2pAD012-2
Ecoat 0.79 Pass MDA MDA 1996 BASF G2pAD012-2
Ecoat 077 Pass MDA. MDA 1996 BASF G2pAD012-2
Ecoat 0.76 Pass MDA MDA 1996 BASF G2pAD012-2

4.4 (Continued):

In the Table 29
the test specim
primed, panels
involves soakin
application and
specimen.

tests, 4 inch x 6 inch x-0.040 inch thick bare 2024-T3 aluminum pgnels were used as

ens. Prior to primer;.specimens were conversion coated with Iridite
were cured at room/temperature for 2 weeks prior to test. The wet
g the target area-of the specimen with a wet cheesecloth for 24 hg
abrupt removal of tape. The test is successful if the primer remai

b 14-2. After being
tape adhesion test
urs, followed by

ns attached to the
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TABLE 29 - Scribed Wet Tape Adhesion

Reference: PS 21313
Source: JGAPP

System Specimen Results Tested by Test Date Comments
Courtaulds 513X332 / 910X457 bare 2024-T3 Pass MDA 1996 control
Courtaulds 513X332 / 910X457 bare 2024-T3 Pass MDA 1996 control

Deft 44-W-16 bare 2024-T3 Pass MDA 1996 Waterborne type |
Deft 44-W-16 bare 2024-T3 Pass MDA 1996 Waterborne type |
Ecoat: BASF G28AD012 bare 2024-T3 Pass MDA 1996 Waterborne type |
Ecoat: BASF G28AN012 hare 2024.T3 Pass MDA, 1994

Sterling U-1201-NC/U-1202-F bare 2024-T3 Pass MDA 1996

Sterling U-1201-NC/U-1202-F bare 2024-T3 Pass MDA 1996

Spraylat EEAE136 bare 2024-T3 Pass MDA 1996

Spraylat EEAE136 bare 2024-T3 Pass MDA 1996

Crown Metro|10P22-3/EC-270 bare 2024-T3 Pass MDA 1996

Crown Metro|10P22-3/EC-270 bare 2024-T3 Pass MDA 1996

Lord Aeroglafe 9740 bare 2024-T3 Pass MDA 1996

Lord Aeroglafe 9740 bare 2024-T3 Pass MDA 1996

Spraylat EWIDE 139A/EWAE 118B bare 2024-T3 Pass MDA 1996 Waterborpe type Il
Spraylat EWIDE 139A/EWAE 118B bare 2024-T3 Pass MDA, 1996 Waterborpe type Il
Deft 44-GN-36 bare 2024-T3 Fail MDA 1996 control

Deft 44-GN-36 bare 2024-T3 Fail MDA 1996 control
Courtaulds 5)5X386 / 910X831 bare 2024-T3 Fail MDA 1996 control
Courtaulds 5)5X386 / 910X831 bare 2024-T3 Fail MDA 1996 control

Spraylat EWDY048 bare 2024-T3 Fail MDA 1996 Waterbome type |
Spraylat EWDY048 bare 2024-T3 Fail MDA 1996 Waterbome type |
Deft 44-W-174 bare 2024-T3 Fail MDA 1996 Waterbome type |
Deft 44-W-174 bare 2024-T3 Rail MDA 1996 Waterbome type |
Crown Metro|10-PW22-2/ECW119 bare 2024-T3 Fail MDA 1996 Waterbome type |
Crown Metro|10-PW22-2/ECW119 bare 2024-T3 Fail MDA 1996 Waterbome type |
Courtaulds RW-3151/3151B001 bare 2024-T3 Fail MDA 1996 Waterbome type |
Courtaulds RW-3151/3151B001 bare 20243 Fail MDA 1996 Waterbome type |
Sterling Lacguer U-4800-NC/U-4801 bare 2024-T3 Fail MDA 1996 Waterbome type |
Sterling Lacguer U-4800-NC/U-4801 bare 2024-T3 Fail MDA 1996 Waterbome type |

4.5 Fluid Resistand

Conclusions: N

In the Table 30

e:

lost candidates had satisfactory fluid resistance except for the Spi

tests;4 inch x 6 inch x 0.032 inch thick 7075-T6 aluminum panels
Prior to primer, specimens were conversion coated with Iridite 14

test specimens

aylat and Ecoat.

were used as the

|-2. After being

primed, panels were cured at room temperature for 2 weeks prior to test. The panels were tested per
Douglas Material Specification (DMS) 1786 which exposes the panels to Skydrol hydraulic fluid at
room temperature for 30 days. There should be no film softening below level H for waterborne

primers.
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