
EEEmEil
MIL-STD-1568BiUSAPj
~ February 1989
SUPERSEDES
mL-STD-156&A( USAF]
24 October 1979

MATERIALS MD PROCESSES POR
CORROSION PRBV6NT101!iAXD CONTROL Ill

AEROSPACE bEAPONS STSTEMS

a
Ahsc N/El FSC HFFP

. Approved for public release; distribution is
unlimited.

Downloaded from http://www.everyspec.com



MIL-SID-1568E[USAF)

28 February 1989

DEPARTMENT OF ‘J3.iIAIR FORCE

1. This Military Standard has been approved by the Department of the Air Force
and is published to provide requirements for effective corrosion prevention
and controk programs.

2. Beneficial crnents (recommendations, additions~ deletions) and any
pertinent data which may be of use in improving this document should be
addressed to ASD/~, WPAFB, Oh 4543j-653s by using the self-addressed
Standardization Document Improvement Pmrmd (DD Fom 1426) ap~- at
the end of this dpcment or by letter.
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FORE%OED

The wrwse of this standard Is to establiah the requirements for materials,
proo&&s and techniques, ad to idantffy the
an effective corrosion prevention and control
validation, develo~nt -d production pha8e~

- reqtid to implcmmt
progsvm during W conceptual,
of aerospace weapons 8yat6as.’
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1. SCGPE

1.1 >Ooe. This standard establishes the requirements for materials,
processes and techniques, and identifies the tasks required to implement ~
Etfective corrosion prevention and control program duri~ the conceptual,
validation, dcvelopaent and production phases of aerospace ueapon syst-.
The intent is to minimize life cycle cost due to corrosion end to obtain
improved reiiabfiity.

1.2 Jntended we. Ibis standard is to provide a mechaniaB for i.mpleaen-
tation of sound materials seiection practices and finish treatments durq
the design, tievelo~ent, production and operational cycles of the aerospace
weapon systems. This standard defties requirements to insure establishment
and implementation of a corrosion prevention advisory board (uhere applicable),
a corrosion prevention and control plan and its accompanying finish specificat-
ion as directed in Section 4. ‘ibecorrosion prevention and control plan ufil
dictate the organization of the boards, their basic duties, operatx pme-
dures, and th~ finish philosophies used in the systems. The finish specifica-
tion Kill therefore be required to specify the detailed finish end cOatfQ8
systems to be used on the respective aerospace weapons system in accordance
with the finish philosophies as approved in the corrosion prevention and
control plan. lhis standard is derived from experience gained on protection
of aerospace ueapons systems against corrosion by the military services and
industry. It represents technical guidance and requirements for incorporation
in the corrosion pr~vention and control plan antifinish specification.

l.~ &plic6biiity. This standard is applicable for use by ali”Air Force
procuring activities and their respective contractors tivolved in the des~
ana procurement of aerospace weapon systems. The detailed corrosion prevent-
ion and control plan and the finish specification applies to all elements of’
aerospace weapon systems, i..nciudingspares. Materials and Processes requimed
for corrosion prevention and control h support eQ~~ent are covered in
%L-ST-G-806* haterials and Process Requirements for A%r Force keapon Systems
are covered h hIL-STD-1567. This standard when used in conjunction with
hlL-STD-60& and hiL-SID-15ti7uid result in reiiable aeroepao6 8Y8W ~v~
a -d baknc~ between acquisition costs and life cycle cost. The requirement
for the establishment of a corrosion prevention advisory board shall pertain
to major aerospace systems approved for Air Forc~ use as dclined by AFR 800-2,
Acquisition Program ban-agement.

2. APPLICAhLE BOCUhEhl’S

2.1 Gova mmc.nt docum~nLs

2.1.1 SDedifications and standards. ~he following specifications and
stanaards form a part of this specification to the extent specified herefi.
Unless otherwise sD~cilied. the issues of these documents shall be those listed
in tk issue
(ILDMSJ and

.
01 the LKp=trnent of Defense index of Specifications and Stand-ds
supplement thereto, cited in the solicitation.

1
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S’iAhDARDS

FELMAL

W-P-55
QcI-N-290

MILIWIRx

HIL-h-j171

KIL->5002

MIL-C-5541
ML-F-7179

MIL-A-b625
hZL-S-8784

I

HIL-S-8802

U-C-&6j~
klL-s-13165
MXL-F-lh264
lSLL-P-2jj77

hlL-C-27725

=L-P-28609
Mi.L-h-j8510
hiL-1%38795
MiL-L-38999

M2.L-h-45202
KLL-1-46056

hiL-S-817jj
hiL-c45231

H.IL-C-b3286

hIL-s-8j430

Pii’L-CX3445

lilL-C-8j44M
MIL-P-($3953
hiL-Gti39b2
tilL-P-855b2

Passivation Treatments for Corrosion-Resisting Steel
Nickel Plating ~lilectrodeposited)

hagmsium Alloy, Processes for Pretreatment and Prevention
of Corrosion on
Surface Treatments and inorganic Coatings for Metal Surfaces
of heapons Systems
Chemical Conversion Coatings on Aluminum and Alumin~ Alloys
Finishes, Coatings and Sealants for the protection of
Aerospace beapons Systems
Anodic Coatings, for Aluminum and Aluminam Alloys
Sealing Compound Aluminum integral Fuel Tanks and Fuel
cells, Cavities, Low Adhesion, Accelerator Required
Sealing Compound, temperature RGsistant, Integral Fuel Tanks
and Fuel Cell Cavities, high Adhesion
Coating, Cadmium (Vacuum Ueposi.ted)
Shot Peening of Metal Parts
Finishes: Organic, Aircraft: Application and Control of
Primer Coating: Epory-Polyamide, Chemical and Solvent
hesistant
Coatings, Corrosion Preventive, for
‘fanks
Printed hiring Assemblies
microcircuit, GeneraA Specification
hanuaf, Iechnical: system Peculiar

Aircraft Integral Fuel

for
Corrosion Control

Connec~or, Electrica3~ Circular, Miniature, high De~itY
Quick Disconnect, Environment Resistant, Removable crimp and
iiemwtic Solder Contacts, General Specification for
hagnesium Alloys, Anodic Ireatment of
insulating Compound, Electrical (for Coating Printed hiring
boardsj
Sealing and Coating Compound, Corrosion Inhibitive
Coatings, Polyurethane Rain Erosion Resistant for Exterior
Aircraft and hissile Plastic Parts
Coating, Urethane, Aliphatic, lsocyanate, for Aerosp=e
Applications
Sealing Compound, integral Fuel Tanks and Fuel Cell
Cavities, Intermittent Use to 360”F
Coating Systems, Polyurethane, Non-Yellowing, White, Rain
Erosion Resistant, Themally Reflective
Coating, Aluminum, ion Vapor Deposited
Pencil, Aircratt W-
Compound, Sealing, Fluid Resistant
Primer Coatings: Epoxy, Voc c-pliant, Cbemlcalmd Wlvent
hesistant

o

.2

,, I
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MILITARY

riiL-sm-454 Standard General Specification for Electronic Bquipnent
FKLL-SID-b08 Finishes, haterials and Processes for Corrosion PreWeCItiOn

Control in Support Equipment
Ki.L-SIW-689 Dissimilar Metals
KL-STD-1500 Cadmium-Titanium Plating, Lou =brittlement, Electro-deposition
w-sTD-1530 Aircraft Structural Integrity Pro-, Afip~e ReqU~ts
KLL-STD-1587 haterials and Process Requix%ments for Air Force beapon Systems
MI.L-STD-2W3 DOD Material Procedures for the Develo$aent and Application

01 Packaging Requirements

2.1-2 Q@= @~~~e t 4s.uxmts- draM&ww =~ nub $=t$enan 1 . The folloulmg
other Government doc~ents, drawings, and publications form a part Of thiS
document to the extent specified hereti. Unless otherwise speci~ied, the
issues are those in effect on the date of the solicitation. (See 2.4.2.)

Ai-rl400-44
Aim 800-2
1.0. 1.1.1
1.().1-1-2
To. 1-1-4

T.CJ.l-l-&
I.b. 1-1-665

PORh

DD 1425

Corrosion Prevention and Control Program
Acquisition Program hanagem~nt
Cleaning of Aerospace Equipment
Corrosion Prevention and Control for Aerospace Equipment
Exterior Finishes, Insignia and Markings Applicable to USAF
Aircraft
Application 01 Grganic Coathgs, Aerospace Equipment
Prevention and Control of Corrosion and Fungus in -Unication,
Electronic Meteorological, and Avionic Kquipment

Contract Data Requirements List

~CoPie$ of documents required by contractor in connection with specific
procurement Iunctions should be obtained from the procurm activity or as
directed by the contracting officer.)

2.2 Jion-Governmentmb~ications. The following documents form a part
of ttis document to the extent specified herein. Unless otheruise specified,
the issues of the documents which are DOD adopted are those listed 5D the issue
01 the KWDISS specified 2n the solicitation. Unless otheruise specified,
the issues of documents not listed in the DODISS are the issue of the non-
CovGrnment documents which are current on the date of the solicitation. We
i.4.3.j
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?? Fel>ruary 1969

~RICAli SOCIETY FOR TESXING AND MTLIUALS (ASTh)

ASlh G47 Det&rmining Susceptibility to Stress-Corrosion Crack*
of ~igh..stre~th 7- A,luminum Alloy products

ASN4 G04 Resistance of Stress Corrosion Cracking of High Strength
Aluminum Aiioys, Classification 01

ASTM AjbD Lleming and DeScaling Stainless
System8

~Appiication for copies should be addressed to
and hsterials, 1916 Race Street, Philadelphia,

AERosPACE MATERIALS SPECIFICATiONS (AMS~
.

Steel Parts, Equipment and

th~ Ameriea.nSociety for Testing
PA 19105.)

AM 3267 Sealing Compound, Low Adhesion, Corrosion lnhlbit~~
for Removable panels and Fuel Tank Inspection Plat~S.

MS jj’i4 Aircraft Firewall, $ealing Compound, One-part Siiicone

~Application for copies should be addressed to the ME 700 Commonwealth Dr,
karrendai~, PA 15096.

2.3 Grder of precedence. In the event of a conflict between the text of
this document and the ref~rences cited herein, the text of this document
takes precedence. Nothing in this document, however, supersedes applicable
laus and regulations unless a specific exemption has been obtained.

2.4 SW C~ of docum~nts

2.4.i @vernment Snedifications. standards. and hanabooks. Copies of the
rkf~renced federal and military specifications, standards, and handbooks
are available from the Department of Defense Single Stock Point9 Commanding
Gfficer Naval Publications and Fores Center, (ATTN:MPODS), 5801 Tabor Avenue,
Philadelphia, PA 19120-5099. For specific acquisition functions, these
documents should be otkained from the contracting activity or as directed
by

5-

4.

the contracting activiiy.

DEFihiTiCKi. Not applicable.

GENERAL hEQiJJJiEMWi’S

4.1 !3emral reauirements. The contractor shall prepare a Corrosion
Prevention and Control Pla.R The pi~ shali define corrosion prevention
and controi requirements and considerations for system definition, des@n,
~ngineering development, production and deployment phases~ consistent with
the aesign iife of the system.

o
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5. DEIAIL hEQUIREMEtiTS

5.? Jmcumenkatzon. Ibe foiio~ing documents shall result from the imple-
mentation of the Corrosion Prevention and Control Program (Dl-&35$6)-

5.1.1 Corrosion nreventi.onand control Dia.n. The contractor shall prepare
a corrosion prevention and control pian which describes the contractors specific
corrosion prevention and control meaaures to be implemented for the purpose
of controlling corrosion. This corrosion prevention and control plxm shall
address only those materials and processes intended to be used in this sPecific
aerospace weapon system being procured. This @eludes installation of government
furnished equipment.

5.1.2 Finish specification. The prime contractor shall prepare a finish
specification which identifies the specific organic and Inorganic surf’acc
pretreatment-sand coatings intended to be used for protection against corrosion
of the =teriais selected for the a~rospace weapons system as previowly
identified in tbe corrosion prevention control plan. After the document has
been approved by the responsible Air Force procuring activity, the req~~fi
contained tb~rein shali be included in ail applicable production drauings.

5.1.3 A~vstem peculiar corrosion controi tc~ icai order. The prime con-
tractor shali prepare a systam peculiar corrosion control technical order which
details the proc~dures for corrosion control and maintenance to be utiiized by
personmi in the organizational, intermediate and depot ievels. This document
shall be prepareciin accordanc~ with KiL-S-38”/95. In addition, UI~ use ‘f
Generai lechnical Grders 1-1-1, l-l-z, 1-1-4, 1-1-6 and 1-1-669 will be f=d~-
Ihrough field surveys and Air Force technical order change requests, this
technical ord~r shall be updated as required.

5-2 >chcduie for submission

5.2.1 Corrosion trevention and controi Dlans. ‘fheinitial draft of the
corrosion prevention and control plan shail be submitted to the procur~
zctivity“as z part of the proposai package. the corrosion prevention plan and
finish specification shali be subm.iLtedfor approva2 sixty days prior to
prci”~y design review or in accordance ~ith DD-1423. Revision of this
document Shall be accomplished as required to properly record a change to
mterials and processes Ming used for corrosion prevention and control.
Throu@ d~s~ studies, analysis of iaiiure re~rts, -d weapons syst~
inspections, data shall be collected uhich shall be analyzed for required
revisions to this document.

5.2.2 tem ~ corrosion control technical order. The system peculinr
corrosion control technical order shaLl be submitt~d as required by the procuring
activity.

5
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5.3 -D -i entation of corrosion ~revention advisory boa
e

5.j.l ~buird rev t vi tCPU

5.5.1.1 .@&abiiati t. The Program hanager will establish the CPAB in
accordance ~ith AFR 400-44 during the conceptual design p-e of the program
prior to F’@J Scale Deveiopmcnt (FSDi. The CPAB will be actively involved in
reviewing all design considerations and documentation relat~ to corrosion
prevention and control throughout the iife of the program.

5.3.1.2 ~. the board shall be co-chair~d by representatives of
the procurfng activity and the prime contractor. The board shall include
~Grs from the contractors organization and from,the Air Force as follous:

a. ~ime Uontractor member~. The contractor members shall be authoritative
representatives of the contractors organizations necessary to insure that
proper materials, process~s, and kr~atments are selected and subsequently
properly applied and maintained from the initial design stage to the find
deliverable-hardware.

b. Jir Force members. Th~ Air Force team will be as designated by the
applicable Systems Program Office in accordance with the provisions of
E% 400-44 and AFLC/AFSC Supplement 1 and supplements thereto.

a. The primary function of the Air Force members shall be to interface
With the Contractorts corrosion team (CCTJ to im~ the goals of this
standard are attained. The CPAb shail ●onitor the contractors activity
during all phases of the program.

b. The Air Force member{s~ shall attend those contractor’s team meetings
deemed appropriate, based on the agenda items to be discussed, and, if neces-
sary, to present the Air Force position on controversial technical decisions
made at previous meetings.

c. The procuring activity shali maintain authority to conduct periodic
reVieW9, On a scheduled basis, of the contractors design, of the contractor
and subcontractor iaciiities where criticai parts and assemblies are being
fabricated, prOCesSed, aasembied and readied for shipment to evaluate the
adequacy of the efforts in corrosion pr~vention and control. ‘DiSCre~Cies
wili be aocum~nted and submitted tor review and r~solved by the board. The
revieus shall be schedukd as frequently as deemed necessary by the
co-chair-persons.
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5.3.2 ntraclxm$s 0sion team

5.~.2.l ~

a. The membership of the CC’f8Mi include a representative(sj from the
project design, aaterials and process engineering, operations (or mamfactur-
ing;, quality control, material (or subcontractor procurement) and contracts.
Ibis representation is int=tied to be flexible and the reco~nded membership
may be alt~red.

b. A chairaan of the CCT shall be selected and will serve as the manager
of th~ CCZ’and contractor focal point for the program.

5.32.2 ~Quties. Tb6 primary function of tbe.CC’fia to insure that
adequate corrosion prevention and control requir~nts are king fxpl~ted
during all phases of th~ aerospace weapons system being procured. Specific
duties shail inciude:

s. The team shall be responsible for assuring tbet the documents outlimed
under section 5.1 are prepared and submitted in accord~ce with the required
schedule.

b TIJeteam sbil obtain the necessary design reviews, clarification, resolu-
tions of any differences in technical position -d f- approval of the docu-
mentation on a timeiy basis.

c. The chairperson shall establish periodic meetings as required to resolve
probiems as they occur. Other meetings shall be con~ened abodd a critical or
major problem arise which requires action by the team.

6. lbe Chairperson Mill nOtify ail Air Force and contractor members of each
meeting date, the topics to be discuss~d, and any decisions resulting from the
previous meeting.

E. The chairperson or his designees shall sign off on all production drawings
aftir revies of materiais seiection, treatments and finishes.

f. Tk chairperson Mill maintain a continuing record of all action items
and their resolutions.

s- ‘fhechairperson shali establish the principal tasks to be accomplished
to implement corrosion prevention and control pr~edures in tbe contractor
and subcontractor manufacturing facilities.

I
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5.4 baterials and mocess considerations in dGQgQ ●
Sek2Uaui2naueratiom

..
5.4.1 . The primary consideration in the desi.lp
~d construction of aerospace seapons systems is the ability of the design to
ccmply with structural and op~rational requirements. in addition, the aero-
space weapons are expected to periorm reliably and require minimum maintenance
over a specified lifetime, which includes minimizing the rate of deterioration.
Tberefor~, h the seiection of suitable materials and appropriate processing
methods to satisfy system requirements, consideration mat also be given to
those =terialsr processing methods and protective treatments vhich reduce
failures due to deterioration. Deterioration ties which contribute to
failures include but are not limited fiopitting corrosion, galvanic corrosion,
exfoliation corrosion, stress corrosion, corrosion fatigue, thermal e-brittle-
ment, fretting fatigue, oxidation, hydrogen embrittlement, weathering and
fungus growth. In the entire design phase, attention shall be given to precau-
tionary measures to minimize deterioration of individual parts and assemblies
as heli as Lhe entire system. Required precautionary measures are included in
Lhc &ollouing paragraphs.

5.4.2 General desire Kuidelties for gorrc@on Prevention

5.4.2.1 J2n21usionof rain and airborne SDrax. The design of the system
shaii be such as tO prevent water leak= into, or being driven into, any part
of the system interior either on the ground or in flight. All windows, doors~
panels, canopies, etc, shaii be provided with sealing arrangements such that
the entry of water is minimized when these items are correctly closed. P-tic-
uiar care shali b~ taken to prevent wetting of equipment, thermal insulation
and sound proofing materials. Recesses should be avoided so that moisture and e
solid matter cannot accumulate to initiate localized attack. Sealed floors
shail be proviaed for gaiieys, toilets, and cockpits. Suitable drainage shall
be provided for cockpits.

5.4.2.2 Ventilation. Ventilation shall be sufficient to prevent moisture
retention and buildup.

5.4.2; JKQJaa&. Drain holes shall be provided to prevent collection
Or entrapment of wat~r or other unuanted fluid in areas where exclusion iS
impractical. Minimum diameter for ail drains shall be 9.525mm (.375 inches)
unless otherwise approved by the procuring activity. All designs shall include
considerations for the prevention of water or fluid entrapment and insure that
drain hoies are iocated to permit maximum drainage of’accumulated fluids.
Actuai aircraft configuration and attitude shall be considered in addition to
c~ponent design.

●
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5.4.2.4 ~m me-. tise of dissimilar metals, as defined by
hiL-Sll-W, in contact shall be Mmited to applications where similar metals
cannot be used due to design require=~nts. khen it is necessary to use
d.issimiiarmetals in oontsct, the maiaAs shall be protected ~t galvanic
corrosion. Galvanic corrosion can be minimized by interposition of a mater=
which uiii reauce the overall electrochemical potential of the joint or by
interposition of an insulating or corrosion i.nhlbitingmaterl.al. composite
makeriais containing graphite fibers shall be treated as graphite In MIL-SX&869.

5.4.3 *taliic aat.eriais

5.4.3.1.1 . The selection of alumlmum alloya for structural
application requires consideration of their resistance to stress-corrOsiOn
cracking (SCC;. Maximum use shall be made of alloys end heat treatments which
minimize susceptibility to XC. ReLative SCC ratings for high strength alumimum
ailoy products based on ASTM G64 and service experience are given im table 1.
Although the ratings are based primarily on the results of standard corrosion
tests, an experience factor can be substituted for those materials uhich have
established service records. The ratings are given for the Short Transverse
Grain Direction ~SIGD} as this is the most critical SCC Contition ~ struct~
applications.

5.4.j.l.2 G-- ailOY seiection limitations. Mill product forms of
al~um alloys 2020, 7075, and ;176 in all temper conditions shall not be
uses for structural applications. The use of 7XXX-T6 aluminum alloys shall b~
limited to thicknesses not Lo exceed 6.35 mm (.250 inch ).

5.4.j.l.j Jiaximwnmetai removal. Kaximum metal removal from surfaces of
non-stress =iieved structural parts after final beat treabent shall not
exceed j.bl mm (0.150 inch; per side unless the final temper of condition has
been demonstrated to have a stress-corrosion resistance of 173 ?lPa(25 ksij or “
higher in the short transverse grain direction as determined by a 20 day
titernate hmersion kcst given in ASTM GJ47. This reqtie.mnt ia applicable to
2000 and 7000 series ZLL1OYS, but 30 days shall be used on 2000 series alloys.
Str~tCh stress-relieved or c~r~ssion stress-relieved aluminum products shall
be used wherever possibie. kaximum metal removal requirements are not intend-
ed to appiy to mechanically stress-relieved products b~ca-c of’ the 10M level
of internal stresses resulting from mechanical stress-relieving.

9
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TA13LEi. J@tirm for resistance.

~:
to SCC al- a 10YS U tbq

AUoy Rolled Rod and Extruded
and Teuper Plate M#r shapes For@w3

2014-T6 Low Low Low Low
2024-Tj, 14 Low Lou Lou LOW
2024-T6 High Low
2024-T8 nigh Very High Hi@ lntemediate 1
2124-T&51 high I

2219-’I351X,%37’ Very High Very High Very High
2219-T6, Very high Very High Very High Very High
6061-T6 Very high Very Ei@” Very Kigh Very High

7005-T53, T63 Lou Lou
703$-T64 Low Low
7049-174 Very high W@ Bigh
7049-Ti6 Intermediate
7149-Z74 High Bigh
‘i050-T74 High High High
7050-3’/6 intermediate high intermediate
7O?5-T6 Lou Low Low Low
7075-1736 High
1015-’I74 Very high very high Very High Wery Eigh
i075-3i6 intermediate Intermediate
7175-T7j0 High
1475-16 Low
i4~5-Tij Very High
7475-%76 lntemediat~

All aiuminum sheets used in cxternai environments and interior corrosive
environments shali be clad on both sides except where the design requires
surface metal removal by machining, chemical milling, adhesive bonding or
bhere alloys of the 1000, jOOO, 5000 or 6000 series type are used.

“lo
,,,
“! :
,,
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oeenim 2or stress corrosion r~anandfa~t ce t- e life
All critical surfaces of ail structural forgings, =chi.ned

plaLe and extrusions; where accessible after final -chiming and heat treatment,
must be cnmpi~tely shot pe~n~d h accordance uith HlbS-13165, ensur~ 1.00$
coverage es a minimum or placed in compression by other suitable ~, except
for alloys having a demo~trated stress corrosion resistance of 173 hPa t25 ksi]
or Mgher in the short transverse direction and web areas under 2.03 ~ (0.080
inch) thick where no short-transverse grab 1s exposed by machfnhg. Those
areas of forgings requiring lapped, honed, or polished surface flnf.shesfor
functional engineering requirements shall be shot peened prior to such subse-
quent surface finish operations. All al-inure products tith an ASTM G47st==
corrosion threshold less than 173 hpa 125 bi) ~, after ~Ot p%e~, bSVe
essentially no residual surfaoe tensile stresses in the final heat t-ted
and machined condition. Attachment potits for pr~ structure shall be shot
peened for fatigue life improvement. P* clean-up of shot peened surfaces
as required for fit up Mill not exceed 0.076 ~ (0.003 inch) .of surface
removal for aluminum alloys.

5.4.3.1.5$tress corrosion factor. High strength al~um 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.

5.4.3.2 u allov. St steti . All 10U alloy, high strength steel
parts, 124~ MPa (l& ) ~lt~te Tensile Strength tUTS) and above, includ~
fasteners, require corrosion preventative metallic coatings by a process proven
to be nonembrittli.ngto the aLloy/heat treatment combination. Applicable
metallic coatings and Iinishes are described in subsequent sections of this
document.

5.4.3.2.1 ~imitaticm on Usc 0! rmotective metallic coat-. Soft surface
coatings such as cadmium, nickel-cacimium,and aluminua shall not be used for
sliding or wear applications. Cadmium plated surfaces shall not be used b
applications where surface tanperature exceeds 232°C t450°F). Cadmium s~l~
not be used on f~ctio~~ Iuei syst~ components that can come into contact

~ith fuel during operation of the aircraft. Cadmium plated fasteners, wed fi
areas where contact with Iuei can occur, shall be overcoated with an approved
fuei tank seaiant and coating over tbe sealant. Chromium plating shall be
considered an acceptable corrosion prevention for alloy steel wear surfaces
only when the chrome plating is periodically lubricated (fluid or grease types
only) or a 0.038 mu[o.00?5 inch) minimum layer of nickel plating is applied
under the chromium. All chromium plated steel parts used in fatigue appli-
cation shall be shot p6ened prior to plating. Chromium plated surfaces shall
not be used in applications where service ta=peratures exceed 371°c (700*F).

11
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5.4.3.2.2Stress corroaion factor~. Alloy steel parta heat treated to
1241 hPa ~160 ksi) uts and above shall be designed, manufactured, assembled
amd inataiied such that sustain~d residual sur~ace-tensile stres;es shall be
tii.mized to prevent premature failures due to stress corrosion cracking.
bhenever practicable, the use of pr~ss or shrink fits, taper pins, clevis
joints in which tightening of the bolt imposes a bend~ load on the female
iUg8, and straight~nimg or assembly operations that result in sustained
residual surface tensile stresses in these gaterials shall be avoided. In
cases where such practices cannot be avoided, apply protective treatment such
as stress relief &eat tr~tments, opt~= grain-flow orientation, wet installed
(with a protective ~terialj inserts and pins, and shot peening or similar
Surface working to minimize the hazard of ~tmss-corrosion cracking or hydrogen
embrittlment damage.

5.4.j.~ co rrosicm resistant stee18. All corrosion resistant steels shall
be passivated in accordance with QQ-P-j5 or ASTM A380. In addition, 400 Series
Martensitic steel require coati~s for protection ~ainst corrosion. ‘lable11
should be used as a guide .inthe selection of corrosion resigtmt steels f-or
structural applications.

5.4 = - 1
..~.~. on r 1s ~itatxon~

. .Slstant Ste . Precipitation hardening
steeis shall ~e aged ~t temperatwees not ’less than 1000”F (5j8°L). Exception
is maae for castings which may be aged at 935°F t15°F (501.5t9.4°C),for
fasteners which may be used in the it 950 condition, and for springs which have
optimum properties at the W 900 condition. Corrosion resistant maraging steels
shali not be usrsdin susbai.md load applications. Corrosion resist=t 19-9DL
-d 451 steels shail not be used for any applications. Series 400 martensitic
grade corrosion resistant steels shall not be used in the 700”F to lIOO”E’ tape~d o

, condition. unstabilized austenitic steels may be used up to 370°C (700”F)=
Only stabilized auatenitic steeis ~321 and j47j shall be used above 370°C (698”F).
All welded or brazed aust~nitic steel shall be ~lution heat treated after
tieiding;however, weloed j21 and j47, 304L and 316L may be used without h-t
trbatment.

5.4.5.4 Titani~

5.4.;.4.1*f-c considerations TtIesurfaces of titani- mill products
~sheet, piate,a~r, forg~, cas~ing and extrusion) shail be 100 Percent
machined, chemically milled, or pickled to remove all contaminated zones and
layers formed while the material was at elevated temperature. This includes
contamination as a resuit o~ mill processing, heat treating and elevated
temperature foming operations.

5.4.5.4.2 J?rett ing. Zitanium alloys are highly susceptible to the reduction
of fatigue life by fretting at interfaces between titanium alloys or tit=i=
and other metals. In any design where fretting is suspected, tests shall be
made to determine whether such a condition will exist. Design consideratio~

shall be appii~d to minimize fretting in structural applications.

~.4.~.4.j special Precautions. iitanium parts shall not be cadmium or
siiver piateci. C.achaium.piat.edclamps, tools, fixtures,and jigs shall not be
uses for fabrication or assembiy of titanium components or structures.

o
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lAbLE ii. Corrosion Characteri.stieso~
,

r~t ateu .

General Corrosion Stress Corrosion
Class Alloy ResiM#mce Resistance

301 Bigb Very High
302 IMgb Very High
304 w Very High

Austenitic 310 Very Hi@
j16 Very High Very High
321 hi@ Very R*
347 High Very High

440C Low to Moderate - bill Susceptibility
Piartensitic 420 develop superficial varies signi.f’icantly

410 rust film with
416

with composition,
atmospheric exposure heat treatment, and

product form

21-6-9 Moderate Susceptibility
Precipitation 1j-8ho Moderate varies significantly
Hardening 15-7ho hoderate with Composition,

14-6ho hockrate heat t~eatment, and
17-4P15 hoderate product form
15-5PH koderate
AM55 Moderate
Ah550 hoderate

9Ki 4Co-O.zoC hoderate V~ry High
9Ni 4C0-O.jOL Moderate Very High
Wi 4C0-O.45C Moderate Low

Gther A286 Hi@ Very High
1

I
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5.4.j.5 . Magnesium alloys shall be used only with specific approval
of the procuring activity. e

5.4.3.6 In applications where beryllium is an approved material,
consideration shail be given to suitable protective coatings to protect parts
against corrosion. All beryllium shall be used in a passivated condition by a
process approved by the procuring activity.

5.4.3.7 @rcury. Mercury and many compounds containing mercury can cause
accelerated stress cracking of brass, alwainm and titanium alloys. Mercury
shall not be used where spillage can contact these =terials.

5.4.3.8 .
eted wan Lnm. The general finish for depleted uranium shall

be nickel plate to th~ requfiements Of QQ-~-2go Or almum coated to the
requirements of 141L-C-8~488,plus one coat of MIL-P-23577 Type I Pr~r~
thickmess 0.015 to 0.023 = (0.0006 to 0.0009 fnch).

5.4.4 lrtsulat- blankets. khere thermal/acoustical insulating blankets
are required, they shall be either procured with a permanent baked onuater
repeilent binder system or suitably protected with sealant to prevent any
mOiStUre absorbed by the blanket from contact- the metal structure. The
blankets shall be attached to the aircraft f’ramenembers and contact uith
aircraft skins shall be avoided. Blankets shall be easily removable to
Facilitate maintenance and inspection.

5.5 corrosion Prevention durinu manufacturiruz Oe Ons Adeguate
precaution shall be taken during manufacturing ~pe~~~~ons=to mamtain the
integrity of corrosion prevention requirements and to prevent the introduction

eof corrosion or corrosive elements.

5.5.1 Cleaning. Cleaning of the various types of metallic surfaces, prior
to application of’the surtace treatments and coatings, shall be as specified
in hlL-S-5002, us= materials and processes which have no damaging eff”ecton
the meLal, including treedom from pits, intergranular attack and significant
etching. After cleaning, all parts shall be completely free of corrosion -
products, scale, paint, grease, oil, flux, and other foreign materials incltiding
other metals, and shall be given the specific treatment as soon as practicable
after cieaming. Particular care shall be exercised in the handling 01’parts
to assure that foreign metals are not ~adver~ently transferred, as may occur
when steel is allowed to come into contact uith zinc surfaces.

5.5.1.1 !Citaniumcontamination. Care shall be taken to ensure that
cleaning fluids and other chemicals are ,notused on titanium assemblies
where entrapment can occur. Substances which are known to be contaminants
and can produce stress corrosion cracking include:

a. hyarochioric acid

D. TricMoroethylene/lrichloroethane
●

c’. Carbon tetrachioride

6. All chlorides

14
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6. Methyl alcohol

5.5.2 5urfsce . Damage to any previously applied surface treatment
or protective finish shall be repaired. -e to surfaces uhich will become
inaccessible because of mating with other parts shall be touched up prior to
rnting. Organic coatings used for repati shall be the same as those on the
undamaged areas.

5.5.3 ~ Den- . Ordinary lead pencils containing graphite *11
not be used to -k metal parts. Nongraphitic marking pencils confoming to
NiL-P4j55j Aa.Ll be U.Sea.

5.5A ~ after aasemb1.. Ail closed compartments shall be cleaned
after assembly to remove debris such ss metal chips, broken fasteners, =d
dust. Particular attention shall be given to insure that drain holes are
not blockea.

5.5.5 tection of Darts duriruzstoraue ana shmmen
. .

t. All parts and
assemblies shall be given adequate protection to prevent corrosion and
physical damage ouri.ngtem~rary or long term storage and shipment.
Packaging practices shaii conform to UL.SYD-2073.

5.6 JnorRanic f~

5.6.1 &taii reauirexnts. Cleaning, surface treatments and inorganic
finishes for metailic surxaces of aerospace weapons systems parts shall be iD
~CCOZYhIIC~ with liiL-S-5002. l%ose parts or surfacea of parts, located in
COrrOSIOn susceptible areas or which form exterior surfaces of the syste%
shaii require ch~i~l finishing to provide maximum corrosion resistance.

5.6.1.1 fL-unintR Aii nonclad parts made from 7000 series alumixnm alloys
shall be Aulfuric acid anodhed b accordanc~ with HIL-A-8625, TYPe 11 or
chromic acid anodizea$ W-A-8625, Type 16. All nonclad parts made from 2000
series aluminum alloys shall be anodized in accordance with MIL-A-8625, ~
1 or 11. Clad 2000 and 7000 series aluminum alloys may
with ML-A-6625, Type I or X1, or shall have a chemical
KL-GS541 as a minimum corrosion preventative coating.
series aluminum alloys shall have a chemical filming in

MU-G5541 as a minimm corrosion preventative coatiW3.

be anodtied in accordance
film itIaccordance with
All 5000 and 6000
accordance uith

5.6.1.2 Csd=ium oa Cadmium coatings for all steel parts including
fasteners shall lLv~ &Dum thiclmess of 0.008 mm io.oOo3tich) =d shall
be subsequently treated with a chromate conversion coating. E@h st-~h
steeis having an ultimate tensile strength of 1241 NPa i180 Ksi) and above~
shail be plated uith ML-STT)-15(30,the vacuum deposition process in accordance
xith hiL-~66j’1, or QQ-P-416C TYPE lis Class 2.

5.6.1.3 tiumi~. Aluminum coating per HIL-C-6j488 or equivalent,
maY be considered am acceptabl~ alternative coatings to ca*l--

15
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5.6.1.4 _h- esium. 14agncsiumalloys shall be treated in accordance with
h-iL-h-45202prior to painting. Hole(s) drilled after finishes have been o
applied, shall be treated in accordance with PflL-h-~171 Type VI. Parts, subse-

quent to anodizing may be given a surface sealing treatment per ML-M-31719
Type

5.7

5.7.1
with

5.7.1.

U1l.

Qvzanic finishes

Detail reauirements. All finishes and coatings shall be consistent
the requirements of hiL-F-1179”

.1 QrmKlic finishes. The organic finishes or finish systems used
I shall provide the necessary protection against corrosion for all materials

used in areas subjected to corrosive envirO~e’ntSi All exterior paints and
colors shall be consistent with thermal design,requirements. The exterior
oaints and colors finish svstem shali be KLL-c-83286 aliphatic PoIwet~e
~ver tilL-P--2jj77,Type it ~lass 1 or Z or E~L-p-~5562J Type ‘S C=ass 2 ‘r=”
This organic finish system is suitabie for temperature requirements to 1?7 C
1350”F;. Aii interior surfaces exposed to an ‘exteriorenvironment shall be
considered as exterior surfaces and shall be primed and painted. Interior
pr~~r shaAi conform to K~L-p-~~~T~, Type 1, Class 1 Or 2 Or hlL-P-85562t
Type i, Ciass 2 except in high temperature ~eas;’ the selected material shall
be approved by th~ procuring activity. Integral fuel tank coatings shall ❑eet
the requirements of MIL-C-27725. All exterior piastic parts which are sub.iect
tO rain OX”Soiid particle erosion shall be protected by coatings confonui~ to
Specifications ~iL-&~j2jl or MIL-C-83445. Justification data, illC~UdiUgbOtb
laboratory and s~rvic~ experience, sha’11be submitted for approval by the
PrOCuriW activity whenever materials other dan those given above are e
propo9ed. ,;,

7.,.,

5.7.1.2 @rRanic fjnish aDDlicatioL Tbe HIL-C-6S2G6 aliphatic polyurethane
coating shaii be appiied in two coats to a thictiess of O.O45 to 0.058 mm
(0.001’ito 0.002j inch), for an overall average total topcoat thickness of
0.51 nm ~0.c)020inch;. The MiL-P-23377, Iype 1, Classes 1 or 2 of MIL-P-65582,
Type i, class 2 primer shall bc applied Lo a thickness of 0.015 to 0.023 -

~0-0006 to 0.0005 inch}, for an overall average primer thickness of 0.020 ~
(0.0006inchj. Organic finishes shall be applied IRIaccorduce with ML.I.16264.

5.7.1.3 Jmcnesium surfaces. Magnesium surfaces shall rec~ive two coats
of primer’and two coats of topcoat prior to assembly. All fay~ surfaces
shall be sealed with a corrosion inhibitfm.gsealant confo~ to hiL-S-817j~
~d all fasteners shall b~ wet insialled with liiL-S-61~J3sealant or
MLL-P-Zjj”/’/ prim~r.
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5.6 &nvir~&@ eal

5.6.1 Retail reauir~ent~. All joints and seams located in exterior or
internal corrosive environments, includng those in landing gear we118, control
surface uei Ls, attac~~nt Mel 1s ano gtructure under fairings shal1 be faying
surface sealed with seaiant cent.af.nhga chromet.ecorrosion fnhibitor confox’=fmg
to hiL-= 17j3 except when operational temperature exceed 107°C (225“F). Those
areas that operate at temperatures from 107‘C (225°F} to 135° C (275°F)~ use
SSSl~t Conforming tO MIL-S-634j0. For sealing areas that operate at 135 to
260“c (275 to 50& F) sealant conforming to Al$S3374 a~~l be =ed- *l-ts
used in inte~al fUE1 tanks sha 11 conform to MILA-8802 or KIL-S-834j0. RemOV-

able panels and access doors shall be sealed, either by =chanical seals or
separable fay~ swface aeal~ts confo- to MIL-s-8?84 or AM 5267. EA.@
adhesion sealant such as HU-S+UOZ or liiL-s-834jo may also be used for access
door saa~ p~w~d~ a suitable part- agent ia used on one ~faCe.

5.9 J- tener instalIat*

5.9.1 Et ail r~auirements. Ai1 permanent y installed fasteners except
as noted in 5.~.j (al1 fasteners not nor=ailY re~v=d for fiwl~ acce~
*rvicingj used in areas up to 107‘C (225°F] shall be wet installed with

or

either a ‘corrosionfnhibitk s=i~t conformf.ngto ML-S-81733 or SD ePoxY
primer conforming to hiL-P-Zjj?7, Type i, Class 1 or 2, or a klL-P-W582,
Type i, Class 2 matmiai which does not COOtiiII ua~er. In hi@ t~WratWe
areas, exceeding 10~eC (225° E’), hiLP-Zjj77, Type 1, Class 1 or Z epoxy Pr~erY
or a seaiant which is suitable for the thermal environment shal1 be used.
Fasteners in tite~al fuel tanks shall be installed with wet sealant conforming
to ML-S-660Z or QL-S-63430. The USE of sealant or corrosion inhibiting
coatings not addressed by t~s paragraph must be approved by the prOCW@
activity.

5.S.2 E=o vabie fast~. Quick release fasteners and removable fasteners
penetrating Gxterior surfaces, shall be designed and insLalled so as to provide
a seal to pr~v~nt moisture or fluids from entering. Holes for these fasteners
sbaii be primed with HiL-P-2jj77~ Type it Class 1 or 2$ or MIL-P-65582s ~e ‘~
Class 2, epoxy primer and ailowed to completely dry prior to installing
the fastener.

5.9.3 Kstencrs ~ titanium. Titanium, moncl, and stainless steel fasteners
installed in titanium structures may be installed dry, unless seaiing is
required for liquid tightness or pressurization.

5.9.4 Monel and stainless steel fastener. Monel fasteners or stainless
steel fasteners shall be coated uith caWUM or al~um when used in COntaCL

with aiumima components.

5.9.5 fasteners in na~hite comoosites. Fastener materiais for w in
graphite composite structures shall be titanium or A266. Ca-i~ Plated
fasteners and aiuminum fasteners shall not be.used. Fasteners shall be wet
when instailed using seaknts as specifies in 5.9.1-

5.5.6 Jnterfe rencc fit fasteners. Cadmium plated interference fit fasteners
shall not bc used in contact with titanium. kastener holes for A.nterfermce
fit tasteners sh&~A be prima with hiL-P-2jjT7, Iype 1, Class 1 or 2 or
hi.L-F-655bz,‘iYpei, Class .2and be c-pietcly drY prior to ass=biY-
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5.10 Weciai considerationn

5.10.1 @ti U=Di lated Darts. Cadmium plated parts such as press fit bushings
shall not bc used in contact with titanium components. Cadmium and silver
plated parts and fasteners may be used in contact with titanium components at
temperatures up to 232°C (450”F). Cadmium and silver plated parts and fasteners
shall not be used in contict with titanium in applications uhere temperatures
exceed 2j2°C (450°F). Titanium fasteners or components shall not be cadmium
platea.

5.10.2 ine corr i cew os on sus Dtibilitv teSt~ . Selected materials and
cOatiDg9 shall be corrosion tested under simulated engine enviro~til
conditions appropriate to their final usage during operation, handling, SD(I
storage of %he engine. A new or neuly overhauled engine should be selected
for the corrosion susceptibility test. Prior to starting the test, the engine
should be disassembled sufficiently and an inspection conducted to determine
th~ condition of a~~ pts nor~~~y exposed to atmospheric conditions. Detailed
photographic cover-ageof these parts should be provided for comparison
with post test conditions. The engine shouid then be reassembled, pretest
performance caiibrateci,and subjectea to 25 AMT cycles whiie being injected
with a two percent of airflou weight spray soiution, consisting of-the
following materials dissolved with sufficient distilled water to make one
liter of salt spray solution:

~hemical Decimation Ouantitv oer Liter of Srrav Solution

NaCl (c.p.) 23 W-
ka2S0410ti20 8 grams
Stock Solution 20mililiiters

The stock solution shall b~ composed of the foiiow~ materials dissolved with
sufficient distilied water to make one liter of stock solution:

Chemical Decimation W antitv oer Liter of Stock solution

KC1 [c.P.) 10 grams
Kbr - 45 grams

iigcl’2 . 6ti20~c.p.~ 550 w-
CaCL2 . 6H20 ic.p.j 110 grams

At specified intervais during th~ test, the engine shouid b~ subjected to
internal inspections to detect any evidence of corrosion or progression of
corrosion of internai parts. Won completion of the test, a perforwmce
check should be conducted and the eng~e disesaembied and inspected for
evidence of corrosion. Detailed photographs should be taken of.ail parts
which show evidence of corrosion. The.contractor should present test specimen
evidence of metallurgical analyses that completely cbaract~rize the types of
corrosion found. Yhe test results shouid be considered satisfactory when the
extent of corrosion is not of such a ~itude as to impair structural titegritY
or component operation, or be a cause of si~if’icantly reducing ,performance,

engine durability, or parts.
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5.10.j ectronic or avionics SW te.ms

5.10.3.1 Slc anf.naof I)rhtEd Uirinu boards 1P- . All electronic ayskns
shali be thoroughly cleaned to remove all contamination and solder flux prior
to the application of confoml coati~g and prior to packaging. The cleanliness
test s~cified in hlL-P-26609 shall be performed to verify the effectiveness
of clean- procedures.

5.10.3.2 fomal coat- All PbZ3sshall be confor=ally coated with
a materiai s~cifiea in ~b~-46056 and coated in accordance with Ku-P-28609.

5.10.3.3 2= orientation. Pb3s shail be mounted Xn a vertical position
with the connectors on a vertical edge where design pe~t~

5.10.3.4 lie~rsticseal-. Electronic devices not specifically covered
by MIX-W3G51O shall be heretically sealed. Maintaining a maximum internal
water vapor content of 500 ppm at loo ~ when tested in accordance with
WSZti6j, Method 10IU.

5-10.3.5 Electrical connectors. All connectors meeting MIL-Gj8999 shall be
class h.

5.10.3.6 Generai reau iremnt. The technical
construction of electronic equipment shali be

ii. lNFGEldlTlONMR GUIDAWK GNLI

basesline for
in accordance

design and
to KIL-STW454.

This section contains information of a general or explamqtory nature which
is helpfu, but is not mandatory.

6.1 ~tended use. This standard is intended to provide Air Force Systems
Program Offices with a procurement document that proviaes timely and c-Pr-
ehensiveconsideration dur~g SySLEIIM Oes@ of corrosion prevention and controi
processes and of the iessons learned over the years fro= operational systems
worldwide. System reliability ana =intainability will be significantly
improved by the use of-this stanaard. It should be used b conjunction with
MIL-STD-15&”~in selection of materials and processes uhich till meet the
requirements of the systems being designed in accordance with HIL-SIW1530*
System reliability and
USE of this standard.
selection of materials
syste- being designed

maintainability will be significantly fmproved by the
lt should be used in conjunction with ML-sTD-1587 ti
and processes which will meet the requirements of the
in accorzce with hIL-SZD-15jO-
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6.2 J)ata reauiremnts. lhe following Data Item Description DID) must be
listed, as applicable, on the Contract Data Requirement List (DD 1423) when
this standard is appii~d on a contract, in order to obtain the data, except

wberc DoD FAh Supplement 21.410-6 exempts the requirement for a DD 1423.

2arabcraMi # D~h title

5.1 DID-S-359ii Corrosion Prevention
and Control Requirements ---

{Copies of DID1s requfied by contractors in connection with specific acquisition
functions should be obtained fr~ haval publications and Forms Center or as
directed by the contracting officer)=

6.j Jievwords

katerials and processes
Corrosion prevention/control
Stress corrosion
Cadmium plated
Sealants
Corrosion prevention advisory boards
Organic coatings
Iietaifinishes

6.4 Chauss from Drevious issuc. Vertical lines or asterisks art?not used
in this revision to identify changes uith respect to the previous issue due
to the ~xtensiveness of the changes.

(Jastmdian:
Air Force - 11

Reviewer:
Air Force - 14

Preparing activity:
Air Force - 11
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