Downloaded from Pitfp://www.everyspec.com )

]
i

thL-STn-yssaA(USAF)'

24 Qctober 1979

"SUPERSEDING
HIL-STD-3563(USAF)
18 November 1975

'MILTTARY: STANDARD

HATER¥AES"AND*PROGESSES?FGR
"CORROS'TON PREVENTIONJAND'CONTROL IN
AEROSPACE"WEAPONS'SYSTEHS

FSC MFFP



Downloaded from http://wWw.evelryspec.com

M1L-STD-1568A (USAF) - L o

-~ DEPARTMENT OF THE AIR FORCE

“ 1. This Military Standard has been approved by the Department of -the -~ =
Alr Force and is published to provide requirements for effective

corrosion preventlon and control programs.

2. Beneficial comments (recommendations, additions, deletions) and

any pertinent data which may be of use in improving this document
should be addressed to the Aeronautical Systems Division, ENESS, WPAFB,
Ohto 45433 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the.end of this

document or by letter.
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FOREWORD

‘The purpose of -this standard Is- to establish the requirements for
materials, processes and techniques, and to identify the tasks required
to implement an effective corrosion prevention and control program
during the conceptual, validation, development and production phases
of aerospace weapons systems.
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1. SCOPE
.1 'ScoEe This standard establishes the requirements for materials,
.. processes and_techniques, and identifies the tasks required to implement
an effective corrosion prevention and control program during the concep-

tual, validation, development and production phases of aerospace weapon
systems. The intent is to minimize life cycle cost due to corrosion.

1.2 Intended use. This standard is to provide a mechanism for imple-
mentation of sound materials selection practices and finish treatments
.during ‘the.design, development, production -and operational cycles. of the
..aerospace weapon-systems. This standard défines requirements to insure
‘establ ishment:and 1mplementat|on of a corrosion prevention advisory board
(where applicable), a corrosion prevention and-control plan and its
accompanying finish specification as directed in Section 4. The corrosion
prevention and control plan will dictate the organization of the boards,
thelr basic duties, operating procedures, and the finish philosophies
used In the systems. The finish specification will therefore be required
to specify the detailed finish and coating systems to be used on the
respective aerospace weapons system in accordance with the finish philo~
sophies as approved in the corrosion prevention and control plan. This
standard is derived from experience gained on protect|0n of aerospace
weapons systems against corrosion by the military services and industry.
It ‘represents -technical guldance :and :requirements for .incorporation in
the corrosion prevention and control plan and finish specification.

1.3 Agplccab:!ety This standard is applicable for use by-all Air

Force procuring activities and -their respective contractors involved in
the design and procurement of aerospace weapon systems. ‘The detailed
corrosion prevention and control plan and the finish specification applies
to all elements of aerospace weapon systems, Including spares. Numerous
materials and processes used in ground support equipment, and electronic
and propulsion subsystems are not specifically covered by this standard.
The requirement for the establishment of a corrosion prevention advisory
board shall pertain to major aerospace systems approved for Air Force

use as defined by AFR B00-2, Acquisition Program Management.

2. REFERENCED DOCUMENTS

2.1 The follow:ng documents, of the issue in -effect on date of invita-
tion for bids or request for proposal, form a-part of this standard to
the extent specified herein: ’
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SPECIFICATIONS
FEDERAL
QQ-P-L16 Plating, Cadmium (Electrodeposited)
TT-P-1757 " Primer Coating, 2inc Chromate, Low Moisture
' Sensitivity
MILITARY
‘MIL-M-3171 Magnesium Alloy, Processes for Pretreatment
and Prevention of Corrosion On
MiL-S-5002 Surface Treatments and Inorganlc Coatings for
Metal Surfaces of Weapons Systems
MIL-C-5541 Chemical Conversion Coatings on Aluminum and
Aluminum Alloys
MIL-F-7179 Finishes and Coatings: Protection of Aerospace
Weapons Systems, Structures and Parts, General ~
Specification For
‘MIL-A-8625 - Anodlc Coatings, For Aluminum and Aluminum —
: Alloys S
MiL-S-8784 Sealing Compodnd Aluminum Integral Fuel Tanks
’ and Fuel Cells, Cavities, Low Adhesion, Accelera-
tor Required
MiL-5-8802  Sealing Compound, Temperature Resistant, Integral
Fuel Tanks and Fuel Cell Cavities, High Adhesion
MIL-C-8837 _ Coating, Cadmium (Vacuum Deposited)
MIL-F-18264 Finishes: Organic, Aircraft: Application and
‘ - Control Of ‘
MIL-P-23377 Prlmeeroating: Epoxy=-Polyamide, Chemical and
‘ Solvent Resistant '
MIL-M=25047 Marking and Exterior Finish Colors For Airplane,
Airplane Parts and Missiles (Ballistic Missiles
Excluded) ~




MIL-P-27418

- MIL-C-27725

‘MIL-S-38243
MIL-M-38795

+M1L=-M-45202

MIL-M-46080

MIL-S-81733
AIL-C-83231

“MIL=C=83286

MIL-S-83430 -

MIL-C-83445

MIL-C-83488
HIL-P°83953

(MIL-C-83982

“"STANDARDS

FEDERAL -

FED-STD-151

' DOWh](Séd@d fI‘OYﬁ Http://WWW.evervyépec,comW? A:'-‘“ T

1.
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Plating, Soft Nickel (Electrodeposited Sulfamate

Bath)

“"Coatings,

Corrosion

Integral Fuel Tanks

Manual,

Control

Magnesi

Technical:

um Castings;

Preventive, For Aircraft

Sealing Compound, Firewall

System Peculiar Corrosion

““Magnes ium Alloys, ‘Anodic Treatment:0f

Process for Anodic Cleaning

and Surface Sealing Of

Sealing and Coating Compound, Corrosion
inhibitive

Coatcngs, Polyurethane Rain Erosion Resistant for
Exterior Aurcraft and Missile Plastic Parts

Coatlnq Urethane ‘Alkphatic, Isocyanate, for
Aerospace Applications

‘Sealing Compound,

Integral Fuel Tanks and Fuel
Cell Cavntves, intermittent Use tc 360°F

Coatlng Systems, Polyurethane, ‘Non-Yellowing,
whlte, Rain Erosion Resistant, Thermally Reflective

_Aluminum,Coating

Penci],

Metal,

Aircraft Marking

Test Methods

ﬂCompound,.Sealing, Fluid Resistant




Downloaded from http://www.everyspec.com i

MIL- STD-1568A (USAF)
MILITARY
"MiL-STD-810 Environmental Test Methods ‘ L e
MIL-STD-889 Dissimilar Metals

MIL-STD-1500  Cadmium-Titanium Plating, Low Embrittlement,
Electro-deposition .

DEPARTMENT OF THE AIR FORCE

AFR LOO-44 Corrosion Prevention and Cbntrol Program
AFR 800-2 Acquisition Program Management
7.0, 1-1-} Cleaning of Aerospace Equipment
T.0. 1-1-2 Corrosion Prevention and Control
For Aerospace Equipment
T.0. 1-1-4 Exterior Finlshes, Insignia and Markings
: Applicable to USAF Aircraft -
T.0. 1-1-8 Application of Organic Coatings, Aerospace
Equipment . —
T.0. 1-1-689  Prevention and Control of Corrosion and Fungus

in Communication, Electronic Meteorlogical,
and Avionic Equipment

FORMS
DD 1423 Contract Data Requirements List

(Copies of documents required by contractors in connection with specific
procurement functions should be obtained from the procur:ng activity or
as directed by the contracting offncar )

2.2 Other publications. The follow:ng documents form a part of this
specification to the extent specified herein. Unless otherwise
indicated, the issue in effect on date of invitation for bids or request
for proposal shall app!y
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM G47 Determining Susceptibility to Stress~Corrosion
©+ -~ -~-Cracking of High-Strength 7XXX Aluminum Alloy
Products ' ‘

(Application for .copies should be addressed to the American Society for
Testing and Materials, 1916"Race Street, Philadelphia, PA 19103.)

3. DEFINITION (NOT APPLICABLE)

b, ZGENERALREQUIREMENTS. “The contractorishalliprepare-a.Corrosion
Prevention and ‘Control Plan. “The planvshall “define.corrosionipreven~
tion and control requirements and considerations for systems definition,
design, engineering development, production and deployment phases,
consistent with the design life of the system.

5. DETAIL REQUIREMENTS

5.1 Documentation. The following documents shall result from the
.implementation of the Corrosion Prevention and Control Program.

:5.1.1 .Corrosion.prevention.and .control plan. The contractor shall
prepare a Corrosion Prevention-and Control ‘Plan ahich describes the
contractor's ;approach to .corrosion prevention and controi measures
which shall be implemented for the purpose of :minimizing or -elimina~
ting potential corroslion in the aerospace weapons system being pro-
cured. This includes installation of government furnished equipment
and contractor designed associated ground equipment.

5.1.2 Finish specification. The contractor shall prepare a finish
specification which identifies the specific finish or techniques to

be used on the various substrates of all parts components and assemblles
to protect them against corrosion in the environments to which they

will be exposed. After the document has been approved by the respon-
;sible Air Force procuring.activity, the requirements contained therein
«shall be included in.all.applicable:production drawings. :

5.1.3 System peculiar corrosion control ‘technicdl. order. "The
contractor shall prepare-a system peculiar corrosion control -technical
order which details the procedures for corrosion control and mainten-
ance to be utillzed by personnel in the organizational, intermediate
and depot levels. This document shall be prepared in accordance

with MIL-M-38795. In addition maximum use of General Technica! Orders
P=1=1, 1-1-2, 1-1-4 | 1-1-689 and 1-1-8 will be made. Through Field
Surveys and Air Force technical order change requests, this technical
order shall be updated as required.
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6.2 Schedule for submission. =

5.2.1 Corrosion prevention.and control plans. The initial draft of
the corrosion prevention and control plan shall be submitted to the
procuring activity as a part of the proposal package. The corresion
prevention plan and finish specification shall be submitted for
approval sixty days subsequent to contract award or In accordance
with the DD-1423. "Revision of this document shall be accomp!ished:

as required to properly. record a change to materlals and processes
being used for corrosion prevention and control. Through design
studles, analysis of failure reports, and weapons systems inspections,
data shall be collected which shall be analyzed for required revisions
to this document.

5.2.2 System peculiar corrosion control technical order. The system
peculiar corrosion control technical order shall be submitted as
required by the procuring activity.

5.3 Implementation of corrosion prevention advisory board.

5.3.1 Air Force Advisory Board (AFAB).

of the procuring activity and include engineering representatives
from the contractor. The board shall include members from the
contractor's organization and from the Air Foce as follows:

5.3.1.1 Membership. The board shall be chaired by a representative

a. Contractor members: The contract members shall be authori~
tative representatives of the contractor's organizations which are
necessary to insure that proper materials, processes, and treatments
are selected and subsequently properly applied and maintained from
the initial design stage to the final deliverable hardware.

b. Air Force members: The Air Force team will be as designated
by the applicabie Systems Program Office in accordance with the
provisions of AFR 400-hk.

5.3.1.2 Duties.

a. The primary function of the AFAB shall be to interface with
the contractor's corrosion team (CCT) to insure that the goals of
this standard are attained. The AFAB shall monitor the contractors
activity during al! phases of the program and shall act on behalf
of the Air Force during the contract.

~
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“b.. "ThevAir iForce*member{s):shall attend: those contractors team
- meetings deemed appropriate, based on the agenda items to be discussed,
and, if necessary, to present the Air Force position on controversial
technnca) decisions made at previous meetings.

e The cha!rman shall maintain authority to conduct periodic
reviews, on a scheduled basis, of the contractor's design, of the
‘contractor and subcontractor facilities where critical parts and assemb-
“Jles are being fabricated, processed, assembled and rezdied for shipmen:
to evaluate the adequacy of the efforts in corrosion prevention and
control. Discrepancies will be documented and submitted for review and

~resolution by the board. The reviews shall be scheduled as frequently
-wasideemed ~necessary by the:chairman.

§.3.2 Contractor's Corrosion Team (CCT).

5.3.2.1 Membership.

a. The membership of the CCT shall include a representative(s)

. from the project design, materials and process engineering, operations {or
manufacturing), quality control, material (or subcontractor procurement)
and contracts. This representation is intended to be flexible and the
recommended ‘membership may be altered depending-on the size of the contract
.and ‘the internal structure contractor.

b. A chairman of the CCT shall be selected and will serve as the
“manager of ‘the CCT-and contractor ‘focal point for the program.

§.3.2.2 Duties. The primary function of -the CCT is .to insure that
adequate corrosion prevention and control requirements are being imple-
mented during all phases of the aerospace weapons system being procured.
Specific duties shall include:

a. The team shall be responsible for assuring that the documents
outlined under section 5.1 are prepared and submitted in accordance with
the required schedule,

-b. "The team shall obtain the necessary design-reviews, clarifi-
~cation, -resolutions .of anysdifferences in technical position and final
~approval of the documentation on a-timely -basis.

c. The chalrman shall establlsh periodic meetings:as required to
resolve problems as they occur. Other meetangs shall be convened should
a critical or major problem arise which requires action by the team.

d. The chairman will notify all Air Force and contractor members
of each meeting date, the toplcs to be discussed, and any decisions
resulting from the previous meeting.
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e. The chalrman or his designee5‘5h311 sign off on all
.roduction drawings -after review of materials selectlon, ‘treatments .and
. finishes,

f. The chalrman will maintain a running log of all actien
Items and thelr resolutions.

g. The chairman shall establish the principal tasks to be
accomplished to implement corrosion prevention and control procedures in
the contractor and subcontractor manufacturing facilities.

5.4 Materials and process considerations in design.

5.4.1 Selection considerations. The .primary consideration in the design
and construction of. aerospace weapons systems is the ability of the design
to comply with structural and operational requirements. In addition, the
aerospace weapons are expected to perform reliably and require minimum
maintenance over a specified lifetime, which includes minimizing the rate
of deterioration. Therefore, in the selection of suitable materials and
appropriate processing methods to satisfy structural requirements,
consideration must also be given to those materials, processing methods
and protective treatments which reduce service failures due to deteriora-
‘tion of parts and assemblies in service. Deterioration modes which con- -
tribute to service failures include but are not limited to pitting
corroslion, galvanic corrosion, exfoliation corrosion, stress corrosion,
corrosion fatigue, thermal embrittiement, fretting fatigue, oxidation,
hydrogen embrittlement, weathering and fungus growth. In the entire
design phase attention shall be given to precautionary measurements to
minimize deterioration of individual parts and assemblies as well as

the entire system. Precautionary measures include proper selection of
materials, limitations of design operating stresses, relief of residual
stress levels, shot peening, heat treatments which reduce corrosion
susceptibility and protective coatings and finishes.

5.4.2 General design guidelines for corrosion prevention.

5.4.2.1 Exclusion of rain and airborne spray. The design of the system
shall be such as to prevent water leaking into, or being driven into, any
part of the system interior either on the ground or in flight. A1l windows,
doors, panels, canopies, etc, shall be provided with sealing arrangements
such that the entry of water is minimized when these items are correctly
closed. Particular care shall be taken to prevent wetting of equipment,
and heat and sound proofing materials. Sharp corners and recesses -should
be avoided so that moisture and solid matter cannot accumulate to
initiate localized attack. Sealed floors with suitable dralnage shall be
provided for galleys, toilets, and cockpits.

8 | | ~
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moisture retention and buildup.

5.4.2.3

is Impractical.

to effect maximum drainage of accumulated fluids.

Drarnage
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Ventilation shall beusufficient 'to prevent

Drain holes shall be provided to prevent collection
--.0r entrapment of water or other unwanted fIU|d in areas where exclusion

A1l designs shall include considerations for the preven-
tion of water or fluid entrapment and insure that drain holes are locate

Actual aircraft con-

figuration and attitude shall be considered in addition to component design.

5.4.2.4 Dissimilar metals.

Use of dissimilar metals as defined by ViL-

STD-889, Tn contact shall be limited to applications where similar metals
_cannot .be used due to peculiar'design requirements.
_to use dissimilar metals in coritact, the ‘metals shall.be protected-against

galvanic corrosion.

~When [t s necessary

Galvanic corrosion can be minimized by Interposition

of a material which will reduce the overall electrochemical potential of
the joint or by interposition of an insulating or corrosion inhibiting

material.

5.4.3 Metallic materials.

5.4.3.1
5.4.3.1.1

Alumi

num,-

Alloy selection.

‘The selection of aluminum alloys for struc-

tural application requires consideration of their resistance to stress-

+COFT oS ovu'cracknnn (Q(‘(’\

treatments which minimize susceptibility to SCC. ‘Re
high strength aluminum-alloy products based on ASTM standard tests and
service experience are given below.
primarily on the results of standard corrosion tests, an experience factor
can be substituted for those materials which have established service

records.

“Maximum:use shall be made of .alloys and heat

lative SCC ratings for

Although the ratings are based

The ratings are given for the short transverse test direction as

this is the most critical SCC condition in structural applications.

7X75-T76

Alloy Rolled
and Temper Plate .

. 2014-T6 Poor
2024-T3, T4 Poor
2024=76 .
2024-T8 Good
2124-T851 -Good
2219-T3, T37 'Poor
2219-T6, T8 Excellent
6061-T6 Excellent
7049-773 Excellent
7149-T73
7049-776
7X75-7736
7050-T736 Good
7050-T76 intermed!
7X75-T6 Poor
7X75-T73 - Excellent

Intermedi

" Rod and
Bar

Poor

Poor
] .Good
JExcellert

Excellent

ate
Poor
Excellent
ate

. Excellent

Extruded

Shapes

Poor
Poor

"-.Good

“Poor
Excellent

Excellent
Good

Good
intermediate

Good
intermediate
Poor
Excellent
intermediate

Forgings.

Poor

Poor
Intermediate

“Excellent
‘Excellent
Good
Good

Good
Good

Poor
Excellent
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All aluminum sheets used in external environments and interior corrosive
environments shall be clad on both sides except where the design requires
surface metal removal by machining or chemical milling or where the
design requires adhesive bonding or where the design uses alloys of the
5000 or 6000 series type

5 4.3, l 2 Aluminum allqy se!ect:on Ism»tatlons Mill product forms of
aluminum alloys 2020, 7079, and 7178 in all temper conditions shall not
be used for structural applications. The use of 7XXX-T6 aluminum alloys
shall be limited to thickness not to exceed 0.188 inch (4.78 mm).

5.4.3.1.3 Maximum metal removal. Maximum metal removal from surfaces
.of non-stress relieved structural parts after final heat treatment
shall not exceed 0.150 inch (3.81 mm) per side unless the final temper
of condition has been demonstrated to have a stress-corrosivn resistance
of 25 ksi (173 Megapascals (MPa)) or higher in the short transverse
grain direction as determined by a 20 day alternate immersion test given
in ASTM G47, Method 76. This requirement is applicable to 2000 and 7000
series alloys, but 30 days shall be used on 2000 series alloys. Stretch
stress-relieved or compression stress-relieved aluminum products shall
be used wherever possible. Maximum metal removal requirements are not
intended to apply to machanically stress-relieved products because of
the low level of lnternal stresses result:ng from mechanlcal stress~
relieving.

5.4.3.1.4 Shot peening for stress corrosion resistance. All critical
surfaces of all structural forgings, machined plate and extrusions;
where accessible after final machining and heat treatment, must be
completely shot peened using a minimum of two coverage passes or

placed in compression by other suitable means, except for alloys having
a demcnstrated stress corrosion resistance of 25 ksi or higher in the
short transverse direction and web areas under 0.080 inch (2.03 mm)
thick where no short-transverse grain is exposed by machining. Those
areas of forgings requiring lapped, honed, or polished surface finishes
for functional engineering requirements shall be shot peened prior to
such subsequent surface finish operations.. Aluminum forgings with a
stress corrosion threshold less than 25 ksi (173 MPa) shall, after

shot peening, have essentially no residual surface tensile stresses

in the final heat treated and machined condition. Finish clean-up

of shot peened surfaces as required for fit up will not exceed (0.003
inch (0.07 mm) of surface removal for aluminum alloys.

5.4.3.1.5 Stress corrosion factor. High strength aluminum alloy
parts shall be designed, manufactured, assembled, and installed so
that sustained residual tensile stresses are minimized to prevent
premature failures due to stress corrosion cracking.

10
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5 L, 3 2 Low alloy, high strength steels. ‘NTI Towial Loy, ~high strength

stee) parts, 180 ksi. (1230 MPa) Ultimate Tensile Strength (UTS) and
above, including fasteners require corrosion preventative metallic

....oatings by a process proven to be nonembrittling to the alloy/heat
treatment combination. ~Applicable metallic coatings and finishes are

described in subsequent sections of this document.

. 65.4.3.2.1 Limitation on use of protective metallic coatings. Soft

surface coatings such:as cadmium, nickel~-cadmium, and aluminum shall
not be used for sliding or wear applications. Cadmium plated surfaces

;shall not be used In applications where surface temperature exceeds
450°F (232°C). Cadmium sh&ll not. be used-on-functional fuel system
‘components ‘that :can come into contact=with-" ‘fuel-during operation :of

the aircraft. Cadmium plated fasteners,cised in.areas.where contact
with fuel can occur, shall be overcoated with an approved fuel tank
coating or sealant. The use of chromium plating for corrosion pro-
tection of alloy steel wear surfaces in interior environments.is
acceptable. For applications involving exposure to the exterior
environment, chromium plating shall be considered an acceptable
corrosion protection of alloy steel wear surfaces only when the
chrome plating is periodically lubricated (fluid or grease types only)
or a 0.0015 inch (0.03 mm) minimum layer of nickel plating is applied
.under the chrome. All chrome plated 'steel -parts used in fatigue

zapplications=shall be shot peened prior to plating. Chrome plated

surfaces shall not be used in- appntcatnans «where servnce,temperatures

.exceed JOO°F (370°C).

§.4.3.2.2 Stress. corrosion factors. Alloy steel parts heat treated
to 180 KS! UTS (1230 MPa} and above *shall -be.designed, manufactured,
assembled and installed such that sustained residual surface tensile
stresses shall be minimized to prevent premature failures due to
stress corrosion cracking. Whenever practicable, the use of press

or shrink fits, tape pins, clevis joints in which tightening of the
bolt imposes a bending load on the female lugs, and straightening or
assembly cperations that result in sustained residual surface tensile
stresses in these materials shall be avoided. In cases where such
.practices cannot be avoided, apply protective treatment such as stress
‘relief heat treatments, optimum grain-flow orientation, wet installed
(with a protective material) inserts and pins, and shot peening or
~similar surface working. to minimize the hazard of stress-corrosion
cracking or hydrogen embrittlement damage.

5.4.3.3 Corrosion resistant steels. All corrosion resistant steels
shall be passivated. In addition 400 series martensitic steel require
coatings for protectlon against corrosion. Table I should be used as
a guide In the selection of corrosion resistant steels for structural

" appllcations.

B
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5.4.3.3.1 Corrosion resistant steels limitations. No corrosion
_resistant -precipitation hardening steels shall be used in the H300
condition. Corrosion resistant maraging, Almar series, Custom series,
etc., steels shall not be used In sustained ioad applications.
Corrosion resistant 19-9DL and 431 steels shall not be used for any
applications. Series 400 martensitic grade corrosion resistant steels
shall not be used in the 150,000 to 180,000 psi (1035 to 1230 MPa)
strength range. Unstabilized austenitic steels may be used up to
700°F (370°C). Welded assemblies thereof shall not be used unless they
have been given a .solution heat treatment after welding {except for
the -stabilized grades 321 and 347, ELC 304 and ELC 316).

TABLE |. Corrosion characteristics of corrosion resistant steels.

i { General Corrosion Stress Corrosion
f Class Alloy i Resistance ___ Resistance
' 301 Excellent Excelient
l 316 Excellent Moderate
347 High Excellent
A286 High ‘Excellent
Austenitic 321 | High txceiient
304 (ELC){ High Excellent
302 High Excellent
304 High Excellent
310 Excellent Excellent
_ hhoc Low to Moderate Susceptibility varies
Martensitic 420 Low to Moderate - Will significantly with
410 develop superficial composition, heat
416 rust film with ' treatment, and product
atmospheric exposure . form.
21-6-9 Moderate Susceptibility varies
PH13-8MO Moderate significantly with
PHI5-7M0 ~ Moderate composition, heat
PH14-8MO" Moderate . treatment, and product
' 17-4PH Moderate form.
15-5PH Moderate '
AM355 Moderate
AM350 Moderate

12
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5. 4.3, *Titanium

'5.4.3.4.1 Surface considerations. The surfaces of titanium mill products -

(sheet, plate, bar, forging, and extrusion) shall be 100 percent machined,
chemically-milled; or pickled-to remove all contaminated zones and layers:wewew. ...«
formed while the material was at elevated temperature. This Includes

contamination as a result of mill processing, heat treating and elevated

temperature forming operations.

5.4.3.4.2 Fretting. Titanium alloys are highly susceptible to-the
reduction of fatigue life by fretting at interfaces between titanium
alloys or titanlum and-other metals. In-any~design .where-fretting"is

:suspected,“tests_shall be made to determine whether .such+a:condition

will exist. ‘Design considerations shall be applied:to minimize fretting
in structural applications,

5.4.3.4.3 Special precautions. -Titanium parts shall not be cadmium
plated. Silver brazing of titanium parts shall be avoided for elevated
temperature applications. Cadmium plated clamps, fixtures, and jigs '
shall not be used for fabrication or assembly of titanium components

or structure,

5.4.3.5 1Hagnesiuh. Magnesium alloys shal) be used only with specific

wapproval of the procuring activity. Use-of magnes:um shall be restricted

“to ‘NON=CcOrrosion prone areas where adequate protecrlon systems can be
maintained .with ease and high reliability. ™Magnesium alloys shall not
be used in primary “flight control system; for landing gear wheels, for
primary structure; or other areas subject to abuse, foreign object
damage, or to abrasion; or to ‘any location where fluid or moisture
entrapment is possible.

5.4.3.6 Beryllium. 1In applications where beryllium is an approved
material, consideration shall be given to suitable protective coatings
to protect parts against corrosion. Tests shall be conducted to deter-
mine suitability of the protective coating under conditions simulating
the expected corrosive environment.

§.4.3.7 Mercury. Mercury and many compounds containing mefcury can
~cause-accelerated stress cracking of aluminum and titanium-alloys.

Devices .containing mercury shall not be used on installed equipment or
during production where apillage can contact these materials.

5.4.3.8 Depleted iranium. The general finlish for-depleted uranium
shall be nickel plate to the requirements of MIL-P-27418, plus one
coat of MIL-P-23377 Type | primer, thickness 0.0006 to 0.0009 |nch
(0.015 to 0.023 mm).

13
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5.4.4 Insulating blankets. Where thermal-accoustical insulating
blankets are required, they shall be either procured with a permanent
“baked on water repellant binder system or suitably protected with

sealant to prevent any moisture absorbéd by the bianket from contacting
the metal structure., The blankets shall be attached to the alrcraft
frame members and contact with alrcraft skins shall be avoided.

5.5 Corrosion prevention during manufacturing operations. Adequate
precaution shall be taken during manufacturing operations to maintain
the Integrity of corrosion prevention requirements and to prevent the
introduction of corrosion or corrosive elements.

5.5.1 ZCleaning. Cleaning of the various types of metallic surfaces,
prior to application of the surface treatments and coatings, shall be
as specified in MIL-$-5002, using materials and processes which have
no damaging effect on the metal, Including freedom from pits, inter-
granular attack and significant etching. After cleaning, all parts
shall be completely free of corrosion products, scale, paint, grease,
oil, flux, and other foreign materials including other metals, and
shall be given the specific treatment as soon as practicable after
cleaning. Particular care shall be exercised in the handling of

parts to assure that foreign metals are not inadvertently transferred, -

.as may occur when steel Is allowed to come |nto contact with zinc . ~
surfaces.

5.5.1. 1 Titanium contamination. Care shall be taken to ensure that ~

cleannng fluids and other chemicals are not used on titanium assem-
blies where entrapment can occur. Substances which are known to be
contaminants and can produce stress corrosion cracking at various
“temperatures include:

Hydrochloric acid

Trichlorethylene

Carbon tetracholoride

All chlorides

Chlorinated cutting oils - : ‘ _ -
Freons ' )
g. Methyl alcohol

- QO oo

5.5.2 Surface damage. Damage to any previously applied surface

treatment or protective finish shall be repaired. Damage to surfaces
which will become inaccessible because of mating with other parts

shall be touched up prior to mating. Organic coatings used for

repair shall be the same as those on the undamaged areas. s
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5.5.3 Marking pencils. Ordinary lead pencils containing graphite
shall not be used to mark metal parts. Nongraphitic marking pencils
covered by MIL-P-83953 shall be used.

5.5. h Clean‘ng¥after assembly A1l closed compartments shall be
cleaned after assembly to remove debris such as metal chips, broken

fasteners, and-dust. Particular attention shall be given to insure
that drain holes are not blocked. '

5.5.5 Protection of parts during storage and shipment. All parts
wand assemblies shall.be. _givencadequate .protection to prevent corrosion
rand=physical :damage:during temporary or .long term- storage~and -shipment.

5.6 lnorganic finishes.

5.6.1 Detail requirements. Cleaning, surface treatments and inorganic
finishes for metallic surfaces of aerospace weapons systems parts shall
be in accordance with MIL-S-5002. Those parts or surfaces of parts
located in corrosion susceptible areas or which form exterior surfaces
‘of "the system shall require chemical finishing to provide maximum
‘corrosion resistance.

“alftoys 'shail -be sulfuric -acid :ancdized in accordance with MIL-A-8626,
Type 1. ‘They.may be chromic acid anodized, MIL-A-8625, Type !, pro-
vided "the anodized 7000 series test specimens meet the weight.and
corrosion resistance requirements of MIL-A-8625, Type 1!. A}l nonclad
parts ‘made from 2000 series aluminum alloys shall be anodized in
accordance with MiL-A-8625, Type ! or Il. Clad 2000 and 7000 series
aluminum alloys may be anodized in accordance with MIL-A- 8625, Type |
or U1, but shall have a chemical film in accordance with MIL-C-554]

as a mlnnmum corrosion preventative coating.

.- A 5.6.1.1 Aluminum. -All nonclad parts made from 7000 series aluminum

5.6.1.2 Cadmium coatings. .Cadmium coatings for all steel parts
including fasteners shall have a minimum thickness of 0.0003 inch
(0.008 mm) and shall be subsequently treated with a chromate conversion
wcoating. High stréngth.steels having an:ultimate:tensile strength of
180,000 psi (1230 MPa) and above-shall be 'coated with the titanium=
~cadmium.process in accordance with MIL=STD-1500, the vacuum deposition
_process in accordance with MIL-C=8837, -or :a.similar non-embrittling
process. ‘

5.6.1.3 Aiuminum coatings. Aluminum coating per MIL-C-83488 or equi-
valent shall be considered acceptable alternative coatings to cadmium.
Decreased toxicity and decreased environmental contamination are obtained
by using aluminum coatings.

. i5
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5.6.1.4 HMagneslium. Magnesium alloys shall be treated In accordance
. with HIL-H-ESZGZ or MIL-M-46080 prior to palnting. Hole drilled after
finlshes have been applied shall be treated In accordance with MIL-M-3171,

Type VI.

@ e 4 b ot o e e

5.7 Organic finishes

5.7.1 Detall requirements. All finlishes and coatings shall be
consistent with the requirements of MIL-F-7179.

5.7.1.1 Organic finishes. The organic finishes or finish systems used
shall provide the necessary protection against corrosion for .all

" materials used In areas subjected to corrosive environments. All
exterior paints and colors shall be consistent with thermc! design
requirements. Marking and color schemes shall be in accordance with
MIL-M~25047 and T.0. 1-1-L4, or as otherwise specified by the procuring
activity. The exterior organic finish system shall be MIL-C-83286
aliphatic polyurethane over MIL-P-23377 epoxy polyamide primer. This
organic finish system is suitable for temperature requirements to 350°F
(176°C). Interior primer shall conform to MIL-P-23377 except in high
temperature areas such as engine bays. Where primers are required in
high temperature areas, the selected material shall be approved by the
procuring activity. Integral fuel tank coatings shall meet the require-
‘ments .of MIL-C-27725. All exterior plastic parts which are subject to
rain or solid particle erosion shall be protected by coatings conrormlng
to specifications MiL-C-83231 or MIL-C-83445. Justification data,
including both laboratory and service experience, shall be submitted

for approval by the procuring activity whenever materials other than
those given above are proposed. ‘

5.7.1.2 Organic finish application. The MIL-C-83286 aliphatic poly-
urethane coating shall be applied in two coats to a thickness of 0.0018

to 0.0023 inch (0.045 to 0.058 mm), for an overall average total topcoat

thickness of 0.0020 inch (0.051 mm). The MiL-P-23377 primer shall be
applied to a thickness of 0.0006 to 0.0009 inch (0.015 to 0.022 mm),
for an overall average primer thickness of 0.0008 inch (0.020 mm).
Organic finishes shall be applied in accordance with MiL-F-18264.

5.7.1.3 Magnesium surfaces. Magnesium surfaces shall receive pretreat-
ment, two coats of primer and two top coats prior to assembly. All
faying surfaces shall be sealed with and all fasteners must be installed
wet with a corrosion inhibiting sealant conforming to MIL-S5-81733.

5.8 Environmental sealing

16
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5.8.1 General requirements. Environmental sealing is utilized to

provide protection from corrosion by excluding molsture and other

corrodants from joints. It Is important that the areas to be coated
_.with.sealant be adequately cleaned before sealant is applied.

5.8.2 Detall requirements. All Joints and seams located In exterior
or internal corrosive environments, including those in landing gear
wells, control surface wells, attachment wells and structure under
fairings shall be faying surface sealed with sealant conforming to
MIL-S-81733, MIL-C~83982, MIL-S-8802 or MIL-S-83430. The MIL-5-81733
zspecification.covers-a;sealant which contains a soluble chromate content
+of 3 to 6 percent for corrosion -inhibition. For sealingrhigh “tempera-
“ture areas, MIL-S-38249, Firewall sealant,-shall be-used. 'The use of
sealants not covered by a Military Specification must be-approved ‘by
the'procuring activity. Removable panels and access doors shall be
sealed, either by mechanical seals or separable fay surface sealant
MIL-S-8784. High adhesion sealant such as MIL-5-8802 may also be used
for access door sealing providing a suitable parting agent is used on
one surface. :

5.9 Fastener installation

5.9.1 Detail requirements. A)l permanently installed fasteners except
‘a5 'noted in §.9.3 {all fasteners not normally removed for regular access

BN PN

or servicing) used in areas up to 225°F (107°C} shaii be wet Installed
with .either ‘a corrosion ‘inhibiting sealant .conforming to MiL-5-81733 or
an epoxy primer conforming to MIL=P-23377. In"hPgh temperature areas,
exceeding 225°F (107°C), MIL-P-23377-epoxy.primer, or .a sealant which
is suitable for the thermal environment shall be used. Fasteners in
integral fuel tanks shall be installed-with wet sealant as specified in
MIL-5-8802 or MIL-5-83430. The use of sealants not covered by a
military specification must be approved by the procuring activity.

5.9.2 Removable fasteners. Quick release fasteners and removable
fasteners penetrating exterior surfaces shall be designed and installed
so as to provide a seal to prevent moisture or fluids from entering.
Holes for these fasteners shall be primed with MIL-P=23377 epoxy primer
~and "allowed to dry prior to installing:the fastener.

5.9.3 -Fasteners in titanium. Titanium, -monel, and stainless steel
fasteners Installed in titanium structures ‘may:be Installed dry., .unless
sealing .Is required for liquid tightness or pressurization.

5.9.4 Monel and stainless steel fasteners. Monel fasteners or stainless:
steel fasteners shall be coated with cadmium or aluminum when used in
contact with aluminum components.
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5,10 Special conslideration. Cadmium plated parts such as Interference
fit fasteners or press fit bushings shall not be used in contact with
tltanium components. Other cadmium and silver plated parts and fasteners
shall not be used In-contact with titanium components at temperatures

In excess of U50°F (232°C). Titanium fasteners or components shall not
be cadmium plated. Cadmium plated fasteners and aluminum fasteners shall

not be used in contact with graphite composites.»

‘Preparing Activity:

Custodians:
Alr Force - 11

Air Force - 11
Project Number: MFFP-FI92°



Downloaded from http://www.everyspec.com

INSTRUCTIONS: In a continuing effort to make our standardisation documents better, the DoD provides this form for use in
rsubmitting.comments:and;suggestions. for improvements. . All users of military standardizstion documents are invited Lo provide
ions. “This.form'imay: be-detached;ifolded along:the:lines’ indicated, .taped:along the:loose.edge (DO-NOT.STAPLE) sand
led. In block™S, be ss specific wi*possible ‘about particular:problem ‘aress mich-as-wording:whichvrequirediinterpretation;-was
too rigid, restrictive, looss, ambiguous, or was incompatibls, and give proposed wording changes which would alleviate’ the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 ia filled out, an
scknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

. eonsidered.

NOTE: This form may not be used {0 request copies of documents, nor to request waivers, devistions, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constituts or imply authorization

to waive any portion of the referenced document(s} or to amend contractual requirements,

{Fold along this line)

(Foid elong this line)

DEPARTMENT OF THE AIR FORCE . " " l

OFFICIAL BUSINESS . Te ‘N AN
rewnryronenare wsesoe | BUSINESS REPLY MAIL
FIRST CLASS PEAMIT NO. 73236 ~WASHINGTON D. C.
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE AIR FORCE

ASD/ENESS
Wright-Patterson AFB, OH 45433

(it

RO POSTAGE
NECESSARY
I*E MAILED
N THE
UNITED STATES




3
7

. A w—— mp—— . tvov—eh i et GpemwCh MmO WmaSmTL  nen e o

(TO DETACK THI3 FORM, CUT A LONG THIS LINE.)

———— ——— arvve wmeman e

— v — —— —

7

— w— - w—

H

I

Downloaded from http://www.éveryspec.cofﬁ

(See Insiructions ~ Reverse Side)

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

i SCOMENT NoMBER 2. DOCUMENT TITLE

3. NAME OF SUBMITTING ORGANIZATION

]

-“{a; ADDRESS. (Street, Cliy,-8tote ZIP.Code). .. . .o o o -

D MANUFACTURER

(] orwen tasecity: .

- 35 . PROBLEM AREAS

a Paregraph Numbser ond Wording:

b. Recommended Wording:

[ T e aattan's

¢. Reason/Retionsie for Recommendation:

-t

R Lo S0 IR

6. REMARKS

S R o AN

rA'-—. > wkd s

470. NAME OF SUBMITTER h-al. First, MI) — Optional

d. WORK TELEPHONE NUMBER (inciude Ares
Cods) — Options!

e MAILING ADDRESS (Street, City, State, ZIP Code) — Optionsl

L!

i

NN Form 1298 o _ 'PREVIOUS EDITION IS OPSOLETE.

8. DATE OF SUBMISSION (YYNMDD)




