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MIL-STD-186E (MI)

FOREWORD

1. This military standard is approved for use by the U.S. Army Missile
Command, Department of the Army and is available for use by all Departments
and Agencies of the Department of Defense.

2. Beneficial comments {(recommendations, additicns, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to: Commander, U.S. Army Missile Command, ATTN: AMSMI-RD-SE-TD-ST,

Redstone Arsenal, AL 35898-5270, by using the Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or
by letter.
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1.1 Scope. This standard establishes the minimum requirements for
procedures, materials, and systems for cleaning, plating, painting and
finishing metals, wood, electronic materials, parts and assemblies for

cleCLIOQ1C iatler’la’s rFesews QGLiifla QootTiirsaaTo UL

rockets, guided missiles, and components to protect them from deterioration.

1.2 Selection of finishing system. Unless otherwise specified, the
responsibility for selecting the cleaning method, surface treatment, metal

coating, part system or other finish shall rest with the activity responsible
for the end item. The materials treatment and finishes shall be selected from
those listed herein and shall be referenced on drawings, in contracts, and

item specifications by the appropriate finish numbers of MIL-STD-186. This
does not preclude the acceptance of a proven commercial finish selected by the
manufacturer, supplier or contractor and which is concurred in by the
procuring activity. Where the finish or corrosion protection processes are
not adequately defined, the problem shall be brought to the attention of the

procuring activity.

Cleaning Methods 100 Numbers
Surface Treatment 200 Numbers
Metallic Coatings 300 Numbers
Organic Coatings 400 Numbers
Sealing and Bonding 500 Numbers
Encapsulants & Potting 600 Numbers
Lubrication & Preservation 700 Numbers

Miscellaneous 800 Numbers

[
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2. APPLICABLE DOCUMENTS

2.1 Government Documents.

2.1.1 Specifications, standards, and handbooks. The following
specifications, standards, and handbooks form a part of this document to the

extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).
SPECIFICATIONS
FEDERAL
A-A-208 - Ink, Marking, Stencil, Opaque (Porous and
Non-Porous Surfaces)
A-A-375 - Gold Leaf
A-A-883 - Tape, Pressure-Sensitive Adhesive, Masking
A-A-53475 Platinum Foil (1 Pennyweight)
A-A-53884 = Gold Alloy, Casting, Dental
0-C-1889 - Cleaning Compound, Solvent
O-E-760 - Ethyl Alcohol (Ethanol); Denatured
Alcohol; Proprietary Solvents and Special
Industrial Solvents
0-T-236 - Tetrachloroethylene (Perchloroethylene),
Technical
O-T-634 - Trichloroethylene, Techn 1
p-C-43¢ - Cleaning Compound, Alkali, Boiling Vat
(Scak) or Hydrosteam
QQ-A-200 - Aluminum Alloy, Bar, Rod, Shapes, Struct
ural Shapes, Tube and Wire, Extruded;
General Specification for
QQ-A-225 - Aluminum and Aluminum Alloy Bar, Rod,
Wire, or Special Shapes; Rolled, Drawn, or
Cold Finished; General Specification for
QQ-A-250 - Aluminum and Aluminum Alloy Plate and
Sheet: General Specification for
QQ-A-367 - Aluminum Alloy Forgings
QQ-A-371 - Aluminum Alloy Ingot (for Remelting)
QQ-A-591 - Aluminum Alloy Die Castings
QQ-A-596 - Aluminum Alloy Permanent and Semi-
Permanent Mold Castings
QQ-A-601 - Aluminum Alleoy Sand Castings
Q0-B-613 - Brass, Leaded and Nonleaded: Flat Products

(Plate, Bar, Sheet and Strip)

QQ-B-626 - Brass, Leaded and Nonleaded: Rod, Shapes
, Forgings, and Flat Products with
Finished Edges (Bar and Strip)
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QQ-M-38
QQ-M-40
QQ-M-44
QQ-M-55
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Brass, Naval: Rod, Wire, Shapes, Forgin

gs and Flat Products with Finished Edges

(Bar, Flat Wire and Strip)

Brass, Naval: Flat Products (Plate, Bar,

Sheet and Strip)

Brazing Alloys, Silver

Bronze Manganese; Rod, Shapes, Forgings,

and Flat Products (Flat Wire, Strip,

Sheet, Bar and Plate)

Bronze, Phosphor; Bar, Plate, Rod, Sheet,

Strip, Flat Wire, and Structural and

Special Shaped Sectlons

Calking: Lead Woo

u ating

as

‘rf‘
“wa

o
Copper, SlllCOH (Alloying Additive)
Copper-Nickel-Zinc Alloy Plate, Sheet,
Strip and Bar (Copper Alloy Numbers 735,
745, 752, 762, 766 and 770)
Copper-Nickel-Zinc Alloy; Rod, Shapes and
Flat Products with Finished Edges (Flat

-

W Qi ot e T )

Wire, Strip, and Bar)

Connar—-Silicon Connar—-Zinc—-Silicoan and
e o Al " e e e NSNS AA P \ovyrl\-‘. &d A bANY Mo d s \JRL gy CALANA
Copper-Nickel-Silicon Alloys: Rod, Wire;

wiré, Strip; Sﬁeet, Bar, and Plate)
Gold Foil, Cylinder, Dental and Gold
Powder-Foil, Pellet, Dental

Lead Pig

h v [od TPy

LedaQa Jolieel

Masnaainim Al)Aer Da»a DAarda armAd Cean~ndal
n.;a\_.’azcoLuAu ﬂ.l.-l-V” uaa.o, nuuo' aliu OPch.a.L
Shaped Sections, Extruded

Magnesium Alloy Die Castings (AZ91A)
Magnesium Alloy Forgings

Magnesium Alloy Plate and Sheet (AZ31B)
Magnesium Alloy, Permanent and Semi-
Permanent Mold Castings

Magnesium Alloy, Sand Castings

Nickel-Copper Alloy Bar, Rod, Plate,

Sheet, Strip,; Wire, Forgings, and
vvvvvv 7 VG aiiser GV

Structural and Special Shaped Sections
Nickel-Copper—-Aluminum Alloy, Wrought (UNS
N05500)

Nickel-Copper Alloy and Nickel-Copper-

Silicon Alloy Castings

TS A ™Y a2 2EY e o Y A 3N

NICKEe1lL ridll lg {LiecLroaeposicteq)

D1at1nn Cadminum (Elert radannsitrad)
Plating, Cadmium {(Electrocdepcsited)
Silver Plating, Electrodeposited: General
Requirements for



TT-P-1757
TT-W-571
TT-W-572
VV-L-800

CCC-D-950

MIL-V-173

Downloaded from http://www.everyspec.com

MIL-STD-186E (MI)

3

ATAar-. n A
gaiuci, i1 &3
ead All

.
1
i
v
P4

=
o]

- Steel Sheet and Strip, Low Carbon

- Steel Bars, Wire, Shapes, and Forgings,
Corrosion Resisting

- Steel, Stainless and Heat Resisting,

Alloys, Plate, Sheet and Strip

- C+nmnnl Chant+a N vrhAn R R Yo N o R S |
DLTTL vliTTuLo, LaLiuVll, Oodliiv vvauvcu
(Galvapized) by the Hot-Dip Process

- Terneplat for Roofing and Roofing
Products

- Tinplate (Electrolytic)

- Zinc-Base Alloy; Die Castings

- Cleaning Methods for Ferrous Surfaces and
Pretreatments for Organic Coatings

| o PG | a9 -wad T oam = h . T oo At 7aYal Tl X0y e
- Lliainiel, AlKyU, LUSLECLILIE30, LOW VUL LoliLelu
- Enamal AllwuA Samialposs T.nw UNC OCoantant
ullulllc.l., ‘l.‘.l\_’ \.‘, U\‘IILLB.LUUO' AINT VY A4 A T A P % Y
- Isoproovl Alcohol
= L

- Lacquer, Cellulose Nitrate, Gloss for
Aircraft Use

- Lacquer: Spraying, Acid-Resistant (For
Aluminum Surfaces around Storage
Batteries)

Zinc Chromate, Low

itivity

- Wood Preservat n: Treating Practices

ve: Water—-Repellant

- Lubricating 0Oil, General Purpose, Preser
vative (Water-Displacing, Low Temperature)

- Dyeing and Aftertreating Processes for
Cotton Cloths

_ AAdAhAaatern BAnAivrsey iilAaantond Qerndhat-i~
HDUITOo L VT, DULIIALILYY vauivailiioTu o_yu\.uct..&\,
Ru hpr to Steel

Structural, Metal-to-Metal

- Adhesive, Epoxy Resin, Metal to Metal
Structural Bonding

- Adhesive, Rubber Base, General Purpose

- Copper Alloy Number 260 (Cartridge Brass,
70%) ; Sheet Strip, Plate, Bar, and Discs

- Treatment, Moisture-and Fungus -Resistant,
of Communications, Electronic, and
Associated Electrical Equipment

- Varnish, Moisture and Fungus-Resistant

o>



MIL-E-463
MIL-F-495
MIL-L-3150
MIL-M-3171

MIL-A-3920
MIL-S-4383

MIL-W-5044

MIL-B-7883

MIL-P-8116

MIL-T-8504

MIL-C-8507

MIL-C-8514
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Ethyl Alcohol (for Ordnance Use)

Finish, Chemical, Black, for Copper Alloys
Lubricating 0il, Preservative, Medium
Magnesium Alloy, Processes for
Pretreatment and Prevention of Corrosion
on

Taiiminasrcrant Mat
dudiliiT ovTiil o Qo

(Nonradioactive)

Adhesive, Optical, Thermosetting

Sealing Compound, Topcoat, Fuel Tank,
Buna-N Type

Walkway Compound, Nonslip, and Walkway
Matting, Nonslip

Walkway, Coating and Matting, Nonslip,
Aircraft Application of

Adhesive, Polvchloroprene

Chemical Conversion Coatings on Aluminum
and Aluminum Alloys

Tubing, Steel, Corrosion-Resistant (304),

Cold Drawn

Brazing of Steels, Copper, Copper Alloys,
Nickel Alloys, Aluminum and Aluminum
Alloys

Putty, Zinc Chromate, General Purpose
Tubing, Steel, Corrosion-Resistant (304),
Aerospace Vehicle Hydraulic Systems,
Annealed, Seamless and Welded

Tubing, Steel, Corrosion-Resistant (304),
Annealed Seamless and Welded

AT CATLL 2TCANLCSS Qi T LT s

Coating, Wash Primer (Pretreatment) for
Metals, Application of (for Aeronautical
Use)

Coating Compound, Metal Pretreatment,

LI VP A AR A~ a2 Y
101003, bOIIUS.LUH, volaviie,
U+ilization of
Vidaiddodwawvii va
Adhesive, Acrylic Base, for Acrylic
Plastic

Tubing, Steel, Corrosion-Resistant (18-8
Stabilized and Extra Low Carbon)
Anodic Coatings, for Aluminum and Aluminum

Alloys

Sealing Compound, Temperature-Resistant,
T+ amnmral Thaal Marnbla arnd Th.nl Mall
dliLcylral rucl 1diiARo d4Allu rucli Lvcodil
Cavities, High-Adhesion

Coating, Cadmium (Vacuum D ted)



MIL-A-9067

MIL-C-10578

MIL-T-10727

MIL-P-11414
MIL-P-11520

MIL-T-12664
IL-T-12879
MIL-S-13165

MIL-C-13924
MIL-C-14460

DOD-P-15328

MIL-B-15382
MIL-S-15847

MIL-C-16173
MIL-S-16538

MIL-I-16923
MIL-I-17563

MIL-F-18264
MIL-P-18317
MIL-S-20150

MIL-C-20159
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Adhesive Bonding, Process and Inspection
Requirements for

Corrosion Removing and Metal Conditioning
Compound (Phosphoric Acid Base)

Tin Plating: Electrodeposited or Hot-
Dipped, for Ferrous and Nonferrous Metals

Grease, Automotive and Artillery

Cand v MNMAavne s A mem _Vesamd ~ Dalesass 1€£2 A4
otcaLa lg x,umpuuuu, NOT \/ULJ-II\_’ roiLyocudll iuc
Base

Sealing Compound; Adhesive: Curing

(Polvsulflde Base)

Primer Coating; Lacquer, Rust Inhibiting
Preservative Coating, Rubber: For Rubber
Surfaces

Treatment, Fungus Resistant,

[ o PP i W T | Lomm %) Trammdoemde o
raraniccropnenold, LOL CLOILK rrouaucces
Treatments, Chemical, Prepaint and
Tr ments, Chemical, Prepaint and

Corrosion Inhibitive, for 2Zinc Surfaces
Shot Peening of Metal Parts

Coating, Oxide, Black, for Ferrous Metals
Corrosion Removing Compound, Sodium
Hydroxide Base, for Electrolytic or

117 for Metals)

Bolt, Firebrick Anchor

Spray Guns and Accessories, Paint and
Dope, Aircraft Use

[}
H

“ompound, Solvent

YO Q
» g -

[¢]

=}

0 0 cr
w ® ct QO

N
[t
la]

B VAR
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Steel All Forgings (For Special High
Temperature Applications)

Insulating Compound, Electrical, Embedding
Impregnants for Aluminum, Copper, Iron,
Magnesium and Zinc Alloy Castings

Mol abhaames MNecmenond Tl = e o Cermd e

L AlIllOlICS . ULgd 1<, ncapolils o_y:u.cul,
Application and Control of

Plating, Black Nickel (Electrodeposited)

on Brass, Bronze or Steel

Steel, Corrosion-Resisting, Castings (For
Boiler Feed Pump Castings)

Copper-Nickel Alloy Castings (UNS No.

PR NG ANAS
C96200 and C96400)

MhvAamiiiem D) ad3na Tlart radarn~nai+aAd DAavraitg
LALL UL UI D lAallily, DLC\‘LLUUCHUOJ—LCU' CuULUVUUD
Treatment: Insect Resistant, for Paper



MIL-I-22110

MIL-S-22473

MIL-C-23217
MIL-P-23377

MIL-L-23398

MIL-M-24041

MIL-C-24707

MIL-P-27418

MIL-I-43553
MIL-5-45180

MIL-P-46002

MIL-L-46010

MIL-C-47267
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Inhibitors, Corrosion, Volatile,
Crystalline Powder

Sealing, Locking and Retaining Compounds:
(Single-Component)

Coating, Epoxy, VOC-Compliant

mnnn Dynaoinira—Canatt+riva AAdAhaadwra Fe
4 yc EALATOOULT OTUlo LA VT nu.uco.l.vc, A\ A
Dissimilar Metal Separation

Coating, Aluminum, Vacuum Deposited
Primer Coatings: Epoxy, Chemical and
Solvent Resistant

Lubricant, Solid Film, Air-Cured,
Corrosion Inhibiting, NATO Code Number S-

~an
749

DY ad s m.'..=n-.1_.'._. V2 -~} [P Py SR, P I . L Y
Piacting: Tin=Cadamium (Li&Ctroaepositeq)
Sealing Comnound., Electrical Qilirnnae
Sealing Compound, Electrical, Silicone
Rubber, Accelerator Required

Molding and Potting Compound, Chemically
Cured, Polyurethane
Castings, Ferrous, General Specification

Adhesive, Film Form, Metallic Structural
Sandwich Construction

CrAatrinmre Plartryraloaeae NiAALad Dami:i vamand o
\;\Jul.-&llso, AACWVLALVACGCOO AVALOUNAT Ay L\c\iu&&clllcll\.o
for

Plating, Soft Nickel (Electrodeposited,
Sulfamate Bath)
Ink, Marking, Epoxy Base

oD e A1 Acec Reomm AL o Meemmdbomnmd oL
Magnesium Ai1l10yYS, ANnocGaQicC Treatment oOrL
Gold Plating. Electrodennaited
Gold Plating, Electrodepcsited
Palladium lating (Electrodeposited

Corrosion- Inhlblted

Lubricant, Solid Film, Heat Cured,

Corrosion Inhibiting

nsulating Compound, Electrlc 1 (for
s

o
22
m
®
5

Noncorrosive (for Use wi
Metals and Equipment)
Coating, Aliphatic Polyurethane, Chemical
Agent Resistant

Printed Wiring Assemblies, Production of

Solder Bath Soldering of Printed Wiring
Aoacamhliang

AnAvoTilIlwWwiLLTO

Cleaning and Surface Preparation, Vapor
Blast



STANDARDS

MIL-P-53022

MIL-P-53030

MIL-C-53039

MIL-A-81236

MIL-C-81302

MIL-C-81309

MIL-T-81533

MIL-C-81562

MIL-C-81740

MIL-C-81751
MIL-T-81772
MIL-C-81797

MIL-C-83488
MIL-C-85054

FEDERAL

FED-STD-595
FED-STD-141

MILITARY

MIL-STD-276
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Primer., Epoxy Coating; Corrosion
Inhibiting, Lead and Chromate Free
Primer Coating, Epoxy, Water Reducible,
Lead and Chromate Free

Coating, Aliphatic Polyurethane, Single

Component, Chemical Agent Resistant

L - — [
Chemical Agent Resistant Coating {(CARC)
Svstem Annlication Procedures and ﬁn=1 1{-‘1
sygtTem Application Yrocequres and Qualrt

Control Inspections

Adhesive: Epoxy Resin with Polyamide
Curing Agent

Cleaning Compound, Solvent,
Trichiorotrifluoroethane

Corrosion Preventive Compounds, Water
D\qn]ar1na. Ultra=-Thin Film

1,1,1 Trichloroethane (Methyl Chloroform)
Inhibited, Vapor Degreasing

Coatings, Cadmium, Tin-Cadmium and Zinc
(Mechanically Deposited)

Plating, Tin-Lead (Electrodeposited)
Sealing and Coating Compound, Corrosion
Inhibitive

Coatings, Aluminum and Aluminum Alloys
(Metallic Compound Decomposition)
Coating, Metallic-Ceramic

Thinner, Aircraft Coating

Coating, Inorganically Bonded Aluminum
(Electrophoretically Deposited)

Avmaoadd ~ Mo
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; Aliphatic Isocyanate,
for Aerospace Appllcatlons

Coating, Aluminum, High Purity
Corrosion Preventative Compound, Water
Displacing, Clear (AMLGARD)

Primer Coatings: Epoxy Waterborne

Colors Used in Government Procurement
Paint, Varnish, Lacquer and Related
Materials: Methods of Inspection, Sampling

anAd Moo+ in
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Impregnation of Porous Nonferrous Metal
Castings
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MIL-STD-454 - Standard General Requirements for
Electronic Equipment

MIL-STD~-865 - Selective (Brush Plating)
Electrodeposition

MIL-STD-870 - Cadmium Plating, Low Embrittlement,
Electrodeposition

MIL-STD-1250 - Corrosion Prevention and Deterioration
Control in Electronic Components and
Assemblies

MIL-STD-1501 - Chromium Plating, Low Embrittlement,
Electrodeposited

MIL-STD-1587 - Material and Processes Requirements for

Air Force Weapon Systems

(Unless otherwise indicated, copies of federal and military
specifications, standards, and handbooks are available from the
Standardization Documents Order Desk, Bldg. 4D, 700 Robbins Ave.,
Philadelphia, PA 19111-5094.)

2.1.2 Other Government documents, drawings, and publications. The
following other Government documents, drawings, and publications form a part
of this document to the extent specified herein. Unless otherwise specified,
the issues are those cited in the solicitation.

PUBLICATION
ARMY
MIS 28744 - Chromate Conversion Coating on Copper,
Brass or Bronze
RIA-PD-636 - Coating, Protective, Thermally Fused,

Epoxy Plastic (for Metal Surfaces)

(Application for copies of RIA-PD-636 should be addressed to: Commander,
U.S. Army Missile Command, ATTN: AMSMI-RD-SE-TD-ST, Redstone Arsenal, AL
35898-5270.)

(Copies of specifications, standards, handbooks, drawings, and
publications required by contractors in connection with specific acquisition
functions should be obtained from the contracting activity or as directed by
the contracting officer.)

2.2 Non-Government publications. The following document (s) form a part
of this document to the extent specified herein. Unless otherwise specified,
the issues of the documents which are DOD adopted are those listed in the
issue of the DODISS cited in the solicitation. Unless otherwise specified,
the issues of documents not listed in the DODISS are the issues of the
documents cited in the solicitation (see 6.2).
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 27 - Standard Specification for Steel Castings,
Carbon, for General Application

6 - Standard Specification for Structural Steel

8 - Standard Specification for Gray Iron Castings
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Hardware, Standard Specification for

ASTM A 108 - Standard Specification for Steel Bars, Carbon,
Cold-Finished, Standard Quality

ASTM A 204 - Standard Specification for Pressure Vessel
Plates, Alloy Steel, Molybdenum

ASTM A 228 - Standard Specification for Steel Wire, Music
Spring Quality

e
STM A 302 - Standard Specifica

Plates; Allov Steel,;

Manganese—Molybdenum-Nlcke1

ASTM A 313 - Standard Specification for Chromium-Nickel
Stainless and Heat-Resisting Steel Spring Wire

ASTM A 515 - Standard Specification for Pressure Vessel
Plates, Carbon Steel, for Intermediate- and
Higher-Temperature Service

ASTM A 516 - Standard anoif1oaf1nn for Pressure Vessel

Plates, Carbon Steel, for Moderate- and Lower-
Temperature Service

ASTM A 575 - Standard Specification for Steel Bars, Carbon,
Merchant Quality, M-Grades

k4
m

ASTM A 576 - Standard Specification for Steel Bars, Carbon,
Hot-Wrought, Special Quality

ASTM A 580 - Stand rd Specification for Stainless and Heat-
Resisting Steel Wire

ASTM A 663 - Standard Specification for Steel Bars, Carbon,
Merchant Quality, Mechanical Properties

ASTM A 675 - Standard Specification for Steel Bars, Carbon,
Hot~Wrought, Special Quality, Mechanical
Properties

ASTM A 681 - Standard Specification for Tool Steels Alloy

ASTM A 793 - Rolled Floor Plate, Stainless Steel,
Specification for

ASTM A 829 - Standard Specification for Plates, Alloy Steel,
Structural Quality

ASTM B 69 - Standard Specification for Rolled Zinc

ASTM B 117 - Standard Method of Salt Spray (Fog) Testing

ASTM B 168 - Standard Specification for Nickel- Chromium-
Iron Alloys (UNS N06600 and N06690) Plate,
Sheet, and Strip

ASTM B 176 - Copper—-Alloy Die Castings, Specification for

ASTM B 196 - Standard Specification for Copper-Beryllium

Alloy Rod and Bar

fun
(o]
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ASTM B 197 - Standard Specification for Copper-Beryllium
Alloy Wire

ASTM B 253 - Preparation of Aluminum Alloys for
Electroplating, Standard Guide for

ASTM B 633 - Electrodeposited Coatings of Zinc on Iron and

PO

Steel, Standard Specification for

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103-1137.)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA No. 30 - Automotive and Marine Service Station Code

NFPA No. 33 - Standard for Spray Application Using Flammable
and Combustible Materials

NFPA No. 34 - Standard for Dipping and Coating Processes Using
Flammable or Combustible Materials

(Application for copies should be addressed to the National Fire

Protection Association, Batterymarch Park, Quincy, MA 02269.)

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE AMS 5365 - Steel Castings, Sand, Corrosion and Heat
Resistant 24.5 Cr - 20 Ni Solution Heat-
Treated

SAE AMS 5366 - Steel Castings, Investment, Corrosion

Resistant 25 Cr - 20 Ni (CK 20) as Cast
Surface rx.t:pardl:;l.on and L’rlmlng of
Aluminum Alloy Parts for High Durability
Structural Adhesive Bonding Phosphoric
Acid Anodizing

(Application for copies should be addressed to the Society of Automotive
Engineers, 400 Commonwealth Drive, Warrendale, PA 15096.)

ILLUMINATING ENGINEERING SOCIETY (IES)

IES Handbook, 1987 Edition

(Application for copies should be addressed to the Illuminating
Engineering Society, 345 East 47th Street, New York, NY 10017.)

(Non-Government standards and other publications are normally available
from the organizations that prepare or distribute the documents. These

documents may also be available in or through libraries or other informational
services.)

11
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2.3 Order of precedence. 1In the event of a conflict between the text
of this document and the references cited herein, the text of this document
shall take precedence. Nothing in this document, however, supersedes

applicable laws and regulations unless a specific exemption has been obtained.

12
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3. DEFINITIONS

3.1 Definitions. For the purposes of this standard, the following
definitions shall apply.

3.2 Exterior surfaces. The outward or exposed surfaces of the weapon

and ground support equipment after all doors, hatches, and access ports are
closed shall be considered as exterior surfaces.

3.3 Hermetically sealed. A hermetically sealed system is one that is

purged and filled with a dry, inert gas medium, or one where humidity is
properly controlled to less than 10 percent relative humidity before sealing.

Hermetic sealing shall also be defined as sealed to the extent that there
shall be no moisture-laden air or water introduced into the sealed unit or

component where subjected to a combination of the following:

(a) Moisture resistance testing for 15 days, moisture to be
maintained at 95 percent relative humidity and temperature to be cycled at a

constant rate between -53.5° and 68.3° Celsius (C) during each 24 hour period.

(b) Leak testing either at a vacuum of § nounds force

(]
H
1]
3

squa
inch (1bf/1n2) or at an external pressure of 20 1lbf/in“ for not less than 2
hours. Units of measurement for leaks shall be atmospheric cubic centimeters
per second (Atm cc/sec), allowable limit for leaks shall be 10-8 Atm cc/sec to
107> Atm cc/sec.

3.4 Supplier. The supplier is that contractor who has accepted an
order from the Government or who has entered into a contract with the

1ida3 € (S22 2100 4 10 e waa waate

ter
Government for the purpose of furnishing parts, components, and assemblies

complying with the requirements of this standard.

3 5 Nonreparable. "Nonreparable" is defined as a characteristic of

where yhfgiu , e'vacuatiOu, Or pre surization described in 3.3 can be
ah

accomnli;
....... plighed,

D
2

3.6 Similar and dissimilar metals. For the convenience of the user
this standard provides tables IX and X as classification of similar bare
metals which must be given prime consideration for design purposes and shall,

insofar as possible, be used where different metals and plating are in close
proximity.

[
w
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4.1 Applicability of requirements. The requirements specified herein
shall be applicable to all parts of the weapon system except components which
are encapsulated or enclosed in hermetically sealed containers.

4.2 Design usage. Reference to this standard (MIL-STD-186) and

£ AUT; Qala

Q
callouts of the code numbers on engineering drawings are mandatory. This is

required to simplify preparation of drawings and facilitate in updating
drawings affected by a major finishing change.

4.3 Materials. Materials shall conform to applicable specifications as
specified herein. Materials not covered by applicable specifications shall

not be uaed unlesas annroved hu the nracuring activitve Numeroue finis

sV MOTiA wiiAT OO SppaVYoNa ~adT pavenmL iy ~—VaLye AVALT AU weT a4 aal

are contained in tables I through VIII that are not specificallv referen
this section but which are considered satisfactory for use.

4.4 Finishing requirements. Unless otherwise specified, all
fabrication operations, such as cutting, drilling, punching, forming,
grinding, holing, welding, joining, and any other operations which will affect
the finish of the item as well as <,J.ean1ng {see 4.0), shall be completed pri()r
to the application of any surface treatments, or metallic and nonmetallic
coatings required for finishing of the metals and alloys.

4.5 Surfaces. Unless otherwise specified, parts shall conform to
specified dimensions, surface roughness and condition prior to cleaning,
surface treatment and plating. In the case of metals which may respond in a

nonuniform manner when metal removal is accomplished with mechanicail,
chamical, electromechanical methods, anmnronriate insmection nroceduras shall
chemical, omechanical methods, appropriate inspecticon precedures shall
be established and used to insure that each part has a uniform surface,

including freedom from pits, intergranular attack and significant etching.
Where etching has occurred, the degree found shall be demonstrated not to
affect the serviceability of the parts.

4.6 Cleaning of surfa O application of the surface
treatments and metallic coatings covered by this spec’fi ation, cleaning shall
be as specified herein, using materials and g
effect on the metal, including freedom from plts, 1ntergranular attack and
significant etching. Appropriate inspection procedures shall be established
and used. After cleaning, all parts shall be completely free of corrosion
products, scale, paint, grease, oil, flux, and other foreign materials

ces. Prx
in

_________________ lave allaglng

including other metals, and shall be given the specified treatment as soon as
practical after cleaning. FParticular care shall be exercised in the handling
AF mar+e A ncennra +hatr FAratan marale ara nAat Nnaduartrant e +vanafaread &~
/A HUL\—U i\ AQovuUuL < wdica LUL\..J.&LL PSR U & S LZ R~ LY AT Y AUV C L LTI L LiQailil LT LLTWU v

i s
the clean surfaces as may occur when steel is allowed to come into contact
with zinc surfaces. Parts having high residual tensile stresses, which are to
be cleaned by chemical or electrochemical methods, shall be stress-relieved
prior to cleaning. Parts which may have high sustained tensile stresses as

14
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the result of assembly, or crevices which can retain cleaning solution:
be cleaned prior to assembly.

4.7 Organic soil removal. Vapor degreasing shall be done with
o

trichloroethylene conforming to O-T-634 or perchloroethylene conforming to O-
T-236, or 1,1,1, trichloroethane conforming to MIL-T-81533. Carbon
tetrachloride shall not be used for degreasing. Use and handling of all
chlorinated solvents must meet OSHA standards. The use of alcohol and freon
are permitted for cleaning electronic assemblies.

4.7.1 Vapor degreasing procedure. Excess amounts of contaminants shall
be removed by wiping off, immersing in or flushing with solutions listed in
paragraph 4.7 before lowering the parts into the solutlon vapors at a rate of
approximately 11 feet per minute. The vapors shal llowed to condense on

m

e

T

1
1
B

3 O

u
a
i

sprayed with liquid solvent and the vapor treatment repeated until the parts
are determined by visual examination to be completely clean. Surfaces may be
statically or forced air dried at 82.2° + 11°C for 30 to 60 minutes.

4.8 Painting. Unless otherwise specified herein, interior and exterior
surfaces of the weapon system shall be primed and painted.

4.9 Plating. All plating with the exception of nickel, chromium, gold,
palladium, platinum, and rhodium shall receive a supplementary treatment such
as phosphate, chromate, wash primer, varnish, or conformal coating.

4.1 Metal coupling compatibility. etals in contact, exhibiting a
potential difference greater than allowed by table IX, shall be avoided. If
dissimilar metals are necessary, such galvanic couples shall be protected with
compatible platings, paint, insulating tapes, or sealants.

4.10.1 Reduction of corrosion at faying surfaces. To prevent corrosion

at faying surfaces, particularly joints of corrosion resistant steel, under
washers, and at fasteners where there is a lack of oxygen, such faying
surfaces shall be sealed with polysulfide, polyurethane, epoxy, silicone
rubber, wet primer, or similar sealant.

4.11 Weapon system prohibitions. Unless otherwise specified herein,
the following materials and techniques shall be prohibited in the design of

missile weapon systems:
(a) Star washers, except as specified in 4.15

ethod of retention, except on power

15
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(c) Phenolic resins in enclosed assemblies without bost-bakina
treatment

(d) Chemical conversion treatments producing a chromate coating
on aluminum, except as specified in 5.2.1 and 5.2.1.3

~

admiiim mnla
valli i pada

—~

(f) Unsealed joints, except ground or lapped joints affecting
accuracy of alignment

(g) Leather as a seal or packing material, except in contact with

chromium
-~ . FRvy’ I WOYN - 2o e - mamer @ 2 b amm -
{h} Undrained hardware that is prone to any moisture collection
or retention; except gear hoxes, etc.; containing grease or oil

(i) Vinyl wire insulation, shielding, and sleeving (see paragraph

4.20)
{3J) Cut, unpainted, or unplated edges on metallic materials
(k) Acid-core solder or corrosive flux
(1) Stainless steel wool in cleaning aluminum that will not be
anodized

(m) Snap rings or lock washers, except in main power train or

(n) Magnesium alloy, except as specified in 4.12

(o) Dry-film lubricants containing graphite

(p) Aluminum alloys 2024-T3 or T4. Use 5000 or 6000 series
aluminum alloys rather than 2000 or 7000 series. Use of 2000 or 7000 series
aluminum alloys with proper tempers in accordance with MIL-STD-1587 and MIL-H-
6088 is acceptable

4.12 Magnesium alloys. Whenever the contractor determines that
magnesium alloys are to be used in a component, subassembly, or assembly, the
contractor will, in each instance, furnish sufficient justification for the
use of these alloys and obtain user approval prior to design incorporation.

TA‘I"—\r\n PP N - 11 ovs
TVIATSL ‘Ilas‘lcoLu‘tl O-LLV_Y
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the structures that extensive dlsassembly will not be requlred, during the
life of the equipment, whenever corrosion inspections are performed.
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4.13 Tubing.

4.13.1 Plumbing lines. No paint coating shall be applied to the
interior surfaces of plumbing lines.

2
P4

4,13, Copper, corrosion-resisting, and heat-resisting alloy tubing.
Interior and exterior surfaces of copper,; corrosion-resisting, and heat-
resisting alloy tubing need not be painted, except as required for dissimilar
metal contact.

4.13.3 Steel, aluminum, and magnesium alloy tubing (small). Interior

surfaces of sealed steel, aluminum, and magnesium alloy tubing used in
structural applications shall be corrosion protected in accordance with the
aeneral thpdu]g- insofar as nranf1na1 Assemblies sh

clieias 2L Ll1le 322014l ~qsea8a. SASOTaluS 4

Fole) la
treated after assemblv with a volatlle crystalline co::osi
the VCI (code 711) material. The corrosion-inhibiting material shall be
applied through appropriately drilled holes. When using the code 702
treatment, the member(s) shall be thoroughly drained after treatment and wiped

free of corrosion preventive compound on all exterior surfaces. Access holes
drilled in the member({s) shall vith cadmium plated self-tapping

shall be closed w S £f-t
screws, code 304, installed with wet zinc chromate primer, code 504
interior surfaces of open tubes shall be given the treatment ecified
exteriors wherever practical.

4.13.4 Steel, aluminum, and magnesium alloy tubing (large). 1Interior
surfaces of sealed steel, aluminum, and magnesium alloy tubing whlch due to

be applied at a rate of 2 grams per cublc foot of volume to be protected, code
711. The VCI material shall be applied to the enclosure through access holes
in a manner that shall insure uniform distribution over the area to be

protected. (A tube with an inside diameter of 5 inches and a length of 7.5
feet has a volume of approximately 1 cubic foot.) Access holes shall be

sealed as specified in 4.13.3. Interior surfaces of large open tubes shall be
given the treatment specified for exteriors wherever practical. Interior

surfaces of large open steel tubes may be protected by application of wash
primer code 401 and painted in accordance with code 402.

4.14 Rivets and threaded fasteners. Rivets and threaded fasteners in
code 504. If the

general 1 be assembled with zinc chromate primer,

fasteners are dissimilar to and can result in a direct contact with magnesium,
a washer of 5056 aluminum alloy, with an overlap of not less than 0.125 inch
shall be used in addition to assembling with wet zinc chromate primer, code

4.15 Star washers. Star washers may be used for electrical contacts
provided they are protected after assembly using code 497, or equivalent.

[
~J



Downloaded from http://www.everyspec.com

4.16 Cadmium plating. Cadmium plating must be avoided when an
alternative process can be used. Cadmium plating shall be restricted to
essential applications only. Use zinc plating, tin plating, or aluminum
coating instead.

4.17 Cables, chains, close-wound springs. Control cables, chains, and
close-wound springs shall be protected by coating with a corrosion preventive
compound, code 701, Springs made of music wire or steel heat treated to
200,000 1b f/J.n2 (or higher ultimate tensile strength) shall not be plated, but

shall be treated in accordance with code 701.

4.18 Plastics. 1In the selection of nonmetallic materials, every effort
shall be made to select fungus-inert materiais. Materials considered fungi-
inert shall be those listed in MIL-STD-1250 or MIL-STD-454. 1In the event that
fungus-inert materials are not available; the materiala selected shall he

varialbrile 99 84 el afae STATLLEN Sldaa 22T

treated with moisture and funqus resistant varnish, code 497.

4.19 Elastomers. Elastomers, such as natural rubber, that are subject
to ozone attack shall be treated with an anti-ozonant in accordance with code
712, but shall not be painted.

4.20 Wire coverina.

shall not be used. Tetrafluoroethylene, chloro—sulfonated polyethylene, and
other materials compatible with their environment shall be used.

Vi_ 1 wire 1nqn1af1nn eh1n1d1ng’ and sleev

4.21 Lubrication. Dry-film lubricants containing graphite shall not be
used. For an acceptable dry-film lubricant, see codes 708 and 709. (0Oils and
greases used in conjunction with dry-film lubricants negate the effect of dry-
F£ilm Tuh»

A A Adil AW

~

4.22 1Identification marking. Epoxy-type printing inks shall be used
for identification purposes, code 806. Analine base inks contain corrosive
acids and shall not be used. (See code 805 for an alternate printing ink and
marking method.)

11

PO _,____L-A_

oward the elimination of
crevices, pockets, hollows, walls, etc., that permit water to collect.
Provisions such as drain holes shall be provided to allow suitable drainage of
the design. Where possible, finishing of parts shall be done prior to
fabrication. Where this is not possible, the finishing and fabrication of
items shall be handled in such a way that processing solutions shall not
become trapped within any of the assemblies such as lock seams, lap joints,
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4.24 Standard parts/Government standard parts (bolts, nuts, screws,
washers, etc). Standard parts (MS, AN, NAS, DS, etc.) that are procured with
protective finish already applied as specified by the procurement document
relating to the manufacture of the part, shall be inspected prior to assembly

F T T T T
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to determine if the part conforms to the finish requirement of the procurement
document. In the event that the part does not meet the finish requirement of
the procurement document, it shall be refinished and reinspected. Lots of

Government standard parts shall be subjected to sampling in accordance with a
plan acceptable to the contracting activity, and samples shall be subjected to
the salt spray test of ASTM B 117,

4.25 Application to previously painted surfaces. When touching up
damaged areas or applying a chemical agent resistant coating (CARC) topcoat to
an existing CARC topcoat, the procedure to be followed shall be based on the
provisions of MIL-C-53072 and depends upon the type and condition of the
existing finish. Items previously coated with alkyds, lacquers or vinyls must

be trippec down to the epoxy prlmer if present or to the substrate lI not.
TAw wsarsn el P R R TR Fhacmoa mwmad Acmmeces Ao o mmem am Voo e amn V! _ 3 L ___ . O __
£VUL 1LTWULRAR, puUliyulcLlldllc allu TpPLAY LOpLLaALs Call Viily e applied over 10
nrevionalv naintaed annxv or mnalvarathana tancnata

roevalLuoly Pailltel CPCAY O pl.yurgtinang Tiopllats.

4.25.1 Surface preparation. Scratches or other light damage to
polyurethane or epoxy topcoats will require scuff sanding at the immediate
blemish area. Damage or corrosion extending to the substrate will require
sanding and repriming. All traces of corrosion must be abraded from the
substrate. The surface lmmedlately surrounding exposed substrate should then

........... mn

anded, using a feathering-in technigue. That is, sand away paint £
(primer and topcecat) so that the thickness of the f£ilm is smoothly tapered
from bare metal/substrate to the top of the paint film. Sanding of any type

is followed by wiping down the exposed area to be painted using a clean rag
wet with MIL-T-81772 thinner to remove all loose sanding debris, mill scale,
grease, oil (including fingerprints), and diesel/gasoline residue. Do not use
other petroleum or alcohol-based thinners or cleaning agents of any kind. All

areas sanded down to bare metal shall be treated (sponged or damp wiped) with
MIL-C-10578 or wash pretreatment on steel, or wash pretreatment or MIL-C-5541
on aluminum; allowed to react for 185 min"tes. The minimum area allowed for

appllcator.

4.25.2 Finishing procedures.

4.25.2.1 Epoxy primer. Choose the appropriate primer and prepare in
accordance with manufacturer directions. Apply evenly in one coat over the
pretreated substrate and apply over portions of the exposed original primer
coat using blend-in technique; i.e.; tapering off quantity applied to a thin
edge. Do not apply epoxy primer beyond the blend-in edge.

4.25.2.2 Application methods. Rework (application of CARC topcoats to
sound existing topcoat) shall use the conventional techniques of spraying or
brushing. For touchup, suggested procedures include brushing (see appropriate

appllCaL.LUn section T pLJ.llch and topcoat U.CULL.LPL.L nsj) oOc puug.u g/wipi 1g
{suggested for small areas requiring wash primer). Spray application by
conventional techniques can be difficult, but a small, self-pressurized spray

kit is available for touchup.

19
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4.25.2.3 Film thickness. The total thickness of previous coatings
shall be checked prior to reworking Limitations on maximum film thickness to

be topcoated shall be determined by an adhesion test on the existing coating.
It is recommended that a total of 20 mils not be exceeded. For aircraft, the
coating thickness (existing plus rework) shall not exceed 8 mils. The film
thickness shall be not greater than 9 mils on a porous, cast item. If thicker
prior coatings are experienced, adhesion failure and coating fissuring may
result. Cracking (fissuring) of the topcoat due to too thick a film can be
subtle and difficult to find (magnification is often necessary) but is cause
for rejection due to chemical agent permeability.

4.25.3 Safety. For general health and safety guidance, see MIL-C-
53072, Appendix B.

20
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5. DETAILED REQUIREMENTS

wm
-

Cleaning requirements.

5.1.1 General.

5.1.1.1 Corrosion and heat resisting metals. Corrosion and heat
resisting metals and alloys shall be cleaned by suitable chemical or
mechanical processes, or combinations thereof, except materials that are
sensitive to deleterious constituents such as hydrogen, oxygen, nitrogen, and
cnemlcal reactions such as nydrogen embrittlement, oxidation, or hardening.

5.1.1.2 Flux removal. Soldering, welding, and brazing fluxes shall be
completely removed. Washing with hot water, alcohol (ethyl alcohol in
accordance with 0-E-760 or MIL-E-463, or isopropyl alcohol in accordance with
TT-I-735), MIL-C-81302 or solvent, blend of MIL-C-81302 plus 35% isopropyl
alcohol in accordance with TT-I-735 or a solvent conforming to 0-T-634 shall
e used. Methyl or wood alcohol (methanol) shall not be used unless approved

5.1.1.3 Rinsing. Where materials are emploved that show an aci
alkaline reaction, the cleaned parts shall be given a thorough water rinse to
remove all acid or alkali prior to further treatment. It is advisable as a
final rinsing operation to use distilled or deionized water in order to ensure

the complete removal of possible contaminants (see 5.5.3).

or

-

5.1.2 luminum and its alloys. Aluminum and its alloys shall be either
chemically or mechanically cleaned. The use of uninhibited alkaline
materials, such as sodium hydroxide solutions, and of abrasives containing
iron, steel wool, copper wool, iron oxide rouge, and steel wi:e which mav

Materials conforming to P-C-436 shall be used for chemlcal cleanlng. Sheet
stock surfaces to receive anodic conversion coating treatment, sand castings,
orging and heat treated stock shall be deoxidized (all oxide film removed

with a suitable etchant) after cleaning. Other materials or methods may be
used after data proving freedom from damage due to etching, pittlng, and
stress-corrosion cracking has been submitted to the procuring activity for
approval.

5.1.3 High-hardness steels. Steels of Rockwell hardness C40 or over,
including carburized and steel surfaces hardened by using other methods, shall
be either sand, abrasive grit, steel shot, grit or glass bead blasted for rust
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5.1.4 Low-hardness steels. Steels of Rockwell hardness less than C40
shall be cleaned in accordance with TT-C-490 or acid pickling as specified in
table I.

alloys. Magnesium and its alloys shall be

its
h MIL-
5.1.6 Titanium and its alloys. For titanium and titanium alloys, vapor
degreasing shall not be used, unless approved by the procuring activity. When
permitted, the titanium parts shall be pickled after vapor degreasing. Where
vapor degreasing is not permitted, a mild alkaline cleaner conforming to P-C-

PN

436 shall be used for soil removal from titanium and its alloys. For removal

P S o Nappu PN

Ul. \,UIILGHILHGLLULI ULU.Q:L Liiall Lgdllic S
mechanically cleaned. Other cleaning
approved by the procuring activity.

il, titanium and its alloys shall be
me thods shall not be used, unless

5.1.7 Copper, brass, cadmium, tin. Cleaning shall be accomplished by
the applicable method of table I, or as specified.

5.1.8 Wood. Wood surfaces shall be sanded or otherwise mech ally
prepared to provide a clean, smooth surface free of waxes, oils, or greases.

5.2 Surface treatments. Codes for surface treatments are enumerated in
table II.

. All aluminum and aluminum alloys,
aluminum alloy surfaces, shall be anodized to produce coatings
conforming to MIL-A-8625, either type I, type II, or type III. When paint

finishing systems are to be applied; chemical films in accordance with MIL-C-

5541 or washer primer DOD-P- 15328 may be substituted for anodic coatin

5.2.1.1 Electrically conductive surfaces. Anodic coatings shall be
omitted from surfaces which require high electrical conductivity at relatively
high impedance and high frequencies (RF). These areas can be coated with MIL-

C-5541, Class 1A, chemical film but sufficient justification shall be
furnished tc and approval cbtained from the procuring agency prior to design
incorporation. The corrosion resistance of Class 3 film is unsatisfactory.

5.2.1.2 Surface treatment of assemblies. Surface treatment shall be
applied to assemblies and detail parts prior to assembly, except where surface
treatment will interfere with the joining processes such as brazing or
welding. The assemblies or parts shall not contain cavities or crevices where
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5.2.1.3 Touch-up. All surfaces which have the anodic coating or paint
system removed or damaged shall be touched up with chemical film conforming to
Class 1A of MIL-C-5541 by grade B application (brush or swab) with the coating
being confined strictly to the damaged area. This operation is required for
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drilled, punched, or countersunk holes unless other corrosion prevention
methods are being used with procuring activity approval.

5.2.2 Magnesium alloys.

al A
in accordance with MIL—M-45202 Type I or Type II, Cla
applied in accordance with MIL-M-45202 shall be used for parts subJect to
abrasion, erosion, or wear. Note: MIL-M-3171 treatments shall only be used
for temporary protection or as a paint base.

w O
-
<I

5.2.2.2 Touch-up. All surfaces which have the anodic coating removed
or damaged shall be touched-up, using either the type I or type VI process of
MIL-M-3171. Damaged or touched-up magnesium surfaces, previously anodically

coated in accordance with MIL-M-45202, may be reanodized.

5.2.3 1Iron and steel. Immediately following cleaning and before the
surfaces show any evidence of rusting or other soiling, all iron and steel

surfaces to be painted shall be zinc base phosphate treated in accordance with
TT-C-450, Type I. Iron base phosphate treatment, TT-C-490, Type II, shall be
used if the paint system to be applied requires baking at temperatures

exceeding 190.5°C or if the part is to be formed or shaped after phosphating.
In the event that phosphating cannot be applied, the clean surfaces shall be

coated with wash primer conforming to DOD-P-15328. Epoxy primer may be
applied directly on steel that has been grit blasted to white metal.

hall lha maacaadcadsad [ R Sy

.
€sistant steels shall be passivated by immersion for 30 minutes in
° to 54. 4°C) aqueous solution containinga 20 percent by vclume of

queous solution containin g percent voclume of
nitric ac1d (specific gravity 1.42) and 2 percent by weight of sodlum
dichromate, rinsed in clean hot water, then thoroughly dried. This is
normally the final finish requirement for the 300 grades of stainless steel.
The 400 grades of stainless steel will not accept passivation unless fully

4 Corrosion and heat resistant alloys. The 200, 300, and 400

Precipitation hardening stainless steels require certain
preparations, if and when passivated, such as baking or shot peening
Stainless steels other than the 300 series usually requ ai
protective finishes. Monel, Inconel, or nltrlded surfac al be
passivated. Monel, Inconel, Hastelloys, and titanium surfaces do not normally
require further treatment after cleaning. Surfaces to be painted shall be
coated with wash primer DOD-P-15328.
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QQ P-416, type II. In the event that chromate treatments cannot be used
the surfaces shall be treated with wash primer DOD-P-15328 pri to applyvin
paint system.
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5.2.6 Copper and copper alloys. Surfaces to be painted shall be given
a black oxide coating according to MIL-F-495. The surfaces shall be protected

from all contamination prior to the paint application.

5.2.7 Tin. Tin surfaces shall receive a supplementary treatment of
organic coating, varnish MIL-V-173, conformal coating MIL-I-46058, or a paint

system to prevent corrosion. Tin surfaces shall be coated with wash primer
DOD-P-15328 prior to receiving a paint system.

conforming to composition A of TT-W-572, applied in accordance with applicable
treating methods delineated by table II of TT-W-571.

5.2.8 Wood. Wood surfaces shall be treated with wood preservative

5.3 Metallic coatings. Codes for metallic coatings are enumerated in
table III. Metallic coatings shall be applied by electrodeposition,
electroless deposition, spray metallized, or vacuum deposited methods in

conformance with applicable spec'ficatlons listed herein. Other processes may
be used, subject to approval by the procuring activity. Necessary process and
quality control requirements shall be established and technical data developed
which shall be submitted to the procuring activity substantiating that the
proposed coatings are equivalent to the coatings they are intended to replace
relative to corrosion resistance, wear, and other functional characteristics
and effect on static and dynamic properties of t 1d alloys to which
they are applied. The surface roughness of the s e plated shall be
as specified on the applicable drawing. All shar p edges shall be broken and

all burrs shall be removed before coating.

5.3.1 Cadmium plating. Cadmium plating shall be in accordance with QQ-

3
P-416. Supplementary treatments are required to provide corrosion resistance.
plating shall not be used in the following applications:

(a) Parts of hydraulic equipment which may be in contact with
hydraulic fluid

(b) Parts in frictional contact where gouging or binding may be a
actor or where corrosion would interfere with normal functioning

(c) In confined spaces; or in the presence or or
which give off corrosive and damaging vapors

(d) On exterior exposed fasteners that are not to receive a
subsequent paint or sealer coat.

.3.2 Vacuum deposited cadmium Parts which cannot be thoroughl
+ n

insure removal of the plati
insure 1e

(
2 U
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cadmium in accordance with MIL-C-8837. Va
for high hardness (Rockwell C-40 or above)
of hydrogen embrittlement.

c
nium sh
.

subject to the deleterlous e
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5.3.3 Chromium plating. Chromium plating shall be used for surfaces
subject to wear, abrasion or erosion, except when other surface hardening
processes are used such as nitriding and carburizing, or where other wear and
abrasion resistant coatings are specified. Chromium plating shall be in

accordance with QQ-C-320.

5.3.4 Black chromium plating. Black chromium plating shall be used
where nonreflective, abrasion- or corrosion-resistant surfaces are required.
Black chromium plating shall be in accordance with MIL-C-14538.

5.3.5 Porous chromium plate. Porous chromium plate is another form of
engineering chromium. The process produces etched channels or pores in the
surface of the plating to retain miniature pools of lubricating oil. Porous
chromium plate shall be in accordance with MIL-C-20218.

plating. Nickel plating shall be used for the following

e

(a) Where temperatures do not exceed 537.8°C and other coatings
would not be suitable

(b) To minimize the effects of dissimilar metal contacts, such as
mild steel with unplated corrosion-resisting steel or stainless steel in
contact with other stainless steel

(c) As an undercoat for other functional coatings

(d) As a protective finish on metals without further
supplementary treatment.

&
(o]
FHh
ko]
[ W)
o
w
]
=]
Q.
w
o
2]
H
I
@]
(1]
W
[4:]
o
[\]
b—‘
’_l
o
o
[ 8
o]
o
Q
(9]
o
[a]
Q.
s 1]
=]
0
1)
£
v
ct
o
(@]
[e]
|
4
l K
(Ve
[«]

Nickel plati

5.3.7 BRlack nickel p

accordance with MIL-P-18317.
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5.3.8 Electroless nickel coating. Where specified, electroless nickel
coating shall be in accordance with MIL-C-26074. Type II shall be specified
where the combination of high hardness and corrosion resistance are required.

5.3.9.1 Tin plating (coating). A plating of tin is preferred in lieu
of cadmium for use on parts that are subsequently soldered. Where tin plating
s specified, it shall be applied in accordance with MIL-T-10727. Caution:
i pe I ol where electrical or
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5.3.5%.2 Hot-dip, tin, tin alloy coatings. Hot-dip or flowed coatings
are preferred where tin-lead {sclder) or tin ccating is required. Hot-dip tin
shall be in accordance with type II, MIL-T-10727. Hot-dip or flow soldering
(tin-lead) shall be in accordance with MIL-S-46844. Tin-lead plating may be

applied per MIL-P-81728.

2.3.10
setdlh MTT _D_D
Wilil flau~r~a

more corrosion-resistant.

5.3.11 Silver plating. Silver plating shall be in accordance with QQ-
S-365.

5.3.12 Gold plating. Gold plating shall be in accordance with MIL-G-
45204 and shall be used only where its electrical and corrosion-resistant
characteristics are regquired. Gold plating shall not be used on surface areas
to be soldered. If a part requires gold plating for plug-in connections,

r r plug-in conn
corrosion resistance, or other electrical reasons, the gold shall be removed
from these surfaces to be soldered. Further precautions on gold plating for
electrical use are outlined in MIL-STD-1250 and shall be observed. Gold
plating of less than 50 microinches (Class 1) is considered to provide
inadequate functional characteristics. Class 1 thickness is considered
inadequate without a suitable underplate of nickel.

5.3.13 Rhodium plating. Rhodium plating shall be in accordance with
MIL-R-46085.

5 3 14 Palladium plating. Palladium plating shall be in accordance

5.3.16 Selective engineering plating (brush). Selective plating shall
be in accordance with MIL-STD-865 or the most recent state-of-the-art approved
methods.

5.4.1 Phosphate treatments. Phosphate treatments for ferrous parts,
which shall subsequently be painted, shall conform to type I of TT-C-490.

.2 Black oxide treatment. Black oxide treatments, conforming to
24 (for ferrous metals) and MIL-F-495 (for copper alloys) are
prlmarlly used for decorative purposes, to decrease light reflectance and o
moving parts that cannot tolerate the dimensional build-up of more corrosion-

cilat. AlllloL Lolteliate LIl Gl 222 2C (0103 & 4

resistant finishes. When black oxide is applied to exterior surfaces, it
shall be overcoated with clear lacquer or varnish, with paint or dry-film
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lubricant. When used on interior surfaces it shall be treated, as a minimum,
with a supplementary o0il or wax coating.

5.4.3 Hard anodic coatings for aluminum and its alloys. Where hard
anodic coatings are specified, they shall conform to type III of MIL-A-8625.

.
5.4.4 Metallo-ceramic an

nd ceramic co 1
ceramic coatings shall not be used prior to aoproval by th
activity. Necessary process and quality control requ1rements shal be

established, and technical data developed which shall be submitted to the
procuring activity substantiating that the proposed coatings are entirely

satisfactory for the intended use.

5.5.1 General priming and painting of surfaces. 1Interior and exterior
surfaces of the weapon system shall be painted with the materials specified
herein. The painting sequence for all metals shall be preparatory treatment
(i.e., anodized, chemical conversion coating, plating, wash primer, phosphate
coating and grit blast), primer, and top coats. These requirements may have

been specified previously in the surface treatment paragraphs on the metal
surfaces. The use of wash primer on high hardness Rockwell C40 steels is
prohibited. Rockwell C40 steel should be cleaned, primed, and top coated.
Exterior surfaces of tactical equipment shall have a camouflage finish that
meets the color, gloss, chemical agent resistance, and spectral reflective

characteristics of MIL-C-46168. Code 448 provides a callout for the green 383
color with these properties. The green 383 color can be molded-in, provided
the surfaces meet the color, gloss, chemical agent resistance, and spectral
reflectance requirements of

5.5.2.1 General. The equipment and facilities used in applying surface
finishes shall be suitable and adequate for the purpose and shall be subject
to approval of the procuring activity. All safety precautions contained in
NFPA Nos. 30 and 34 shall be observed. Palntlng shall be conducted in
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spray rooms shall be

(]

)

w

3 Hh .
)

[N

3 B
ct

-
b M

®

a0 o
£ O

JH- W ct o
[ 2
ril
[+ )

1
..... i b
dlrt and dust. The air shall
not to cause turbulence or excessive air currents whlch would have the e
of causing orange peel in the paint film. Sufficient ventilation shall,
however, be maintained to keep dried overspray from settling on surfaces which

have already been painted and are still tacky. Where practical, water-washed
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exhaust systems or grilled fiooring over flowing water should be used.
Humidity and temperature indicators shall be installed in a proper operation.
Contreols shall be employed for humidity and temperature ¢or for temperature
alone if a satisfactory ratio of temperature and humidity can be maintained,
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as defined herein. To insure that dirt and dust are kept to a minimum, all
air entering spray booths or rooms shall be fllte ed; spray areas shall be
kept clean; lint-bearing rags shall not be allowed in such areas; a positive

air pressure shall be maintained in the spray booth or room. Lighting
conditions shall be in accordance with the 1987 Illuminating Engineering
Society Handbook. Lights in the floor, as well as coatings of high light
refiectance, shall be used where required to increase lighting efficiency.
The paint spray room floors shall be cleaned as frequently as required to
insure good housekeeping.

5.5.2.2 Spray equipment. Spray guns and acecessories shall conform to
MIL-S-15847. All lines shall be kept free from condensation of o0il and water
by filtering the lines as necessary. It is essential that good housekeeping

be practiced. Paint lines shall be cleaned with the same solvent used for
thinning the particular paint, at the end of each working day and before
changing color or type of paint. Traps shall be included in all air lines

used with spray painting equipment in order to entrap any condensed moisture,
0il, or foreign materials. Paint pressure pots shall be thoroughly cleaned at
least once each week.

afety requirements. 1
by painters, under supervision of the Safety
Engineer and Industrial Health Officers, with regard to toxicity or industrial

health hazards in accordance with existing instructio and regulations.

Adequate paint spray respirators, nonsparking shoes and other safety devices
shall be made available for and used by painters.

ar £

1 requisite safety
e

5.5.2.4 Electrical grounding. All safety precautions contained in NFPA

No. 33 regarding storage of finishing materials and thinners, fire prevention,
nonsparking floors and equipment, vapor and explosion-proof requirements, are
hereby applicable. The above should not be construed as covering all the

. . s

3
requirements, but are illustrative of general safety requirement

5.5.2.5 Infrared lamps. In the use of infrared lamps, the size of the
lamps and their number and spacing shall be such as to effect a distribution
of heat as evenly as possible over the painted surface. Adequate precautions
shall be taken to avoid concentration of flammable vapors in the immediate
area of the infrared lamps and the parts being painted. 1In addition, wire
mesh screen with suitable openings approximately 2 inches wide shall be
rigidly fixed about 3 or 4 inches above the lamps to prevent their breakage by
falling objects. The individual lamps shall be tightened at frequent

intervals to prevent arcing in the sockets.

mm e  am - 2 - ~ PR -
5.5.3 Preparation of surfa

5.5.3.1 Cleaning, general. BAll metal surfaces shall be thoroughly
clean and dry at the time of application of any paint-type coating.
Meticulous cleaning prior to all painting operations cannot be over-emphasized
since this factor is of prime importance in obtaining a satisfactory paint
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finish. Reclaimed paint thinner or other reclaimed thinners shall not be used
for cleaning purposes, since these materials may leave a grease film which
will cause poor adhesion of the next coat. All abrasive or foreign particles
and rough edges shall be removed after sanding or cutting operations before
application of paint-type materials. Cleaning shall be accomplished with

solvents, detergents, and processes which have no deleterious effect on the
surface and which s

finishes. After gen c s, s
paints, oils, soil, grease, etc., the follow1nq pPIr ocedures have been em@loved
successfully. Immediately prior to painting, to obtain a surface capable of
supporting an unbroken film of water:

(a) Swab on 0-C-1889 solvent, disbursed from plunger-type safety cans,
using clean cloths complying with the requirements of 5.5.4.13.2. Do not dip
the cloths in the container of solvent, as this would contaminate the bulk of

r
the solvent and result in transfer of th

<l allQC 2SSt A L 4 (O 5 1

repared for painting.

3
(]
3
lad
ct
ct

e

(b) Next, check the surface with red litmus paper, moistened with
distilled water. The paper should not turn blue. If the litmus paper turns
blue, it will be necessary to treat the surface in accordance with the
procedure specified in 5.5.3.2.1.

(c) Finally, check the surface for absence of waterbreak, employing the
test procedure described in 5.5.3.2.3.

5.5.3.2 Tests for surface condition before painting. The following
tests shall be conducted before actual painting:

S 3.2.1 Reaction of surface. The surface shall have a neutral or
slig.tly acid reaction. Moistened red litmus paper when applied to the
urface shall not turn blue. If the paper turns blue, apply a 0.20 to 0.25
percent chromic acid solution to achieve a neutral or slightly acid surface.

The chromic acid solution shall be permitted to remain on the surface for 2 to
5 minutes followed by a water rinse, and the surface then wiped dry with
clean, lint-free cloths meeting the requirements of 5.5.4.13.2. Litmus test
is not required on chromated surfaces.

5.5.3.2.2 Waterbreak test. Representative areas of the surface to be
painted shall be tested by the procedure described in 5.5.3.2.3 for ability to
support an unbroken film of distilled water. Chromated surfaces are exempt

from this test unless the chromate finish is older than 72 hours or suspected
of having been contaminated by shop processing. Recleaning or rechromating in
such cases is required to meet the waterbreak requirement.

5.5.3.2.3 Waterbreak test procedures A mist of distilled water shall
be atomized (using any convenient atomizing device) upon a representative
surface of the item to be painted. If the water gathers into discrete
droplets within 25 seconds, the surface will be considered to have shown a
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"water break" an
as free alkali, residual detergents, etc., and the surfac :
to have failed the test. The surface shall have passed the waterbreak test
when the water droplets do not flash-out suddenly, but coalesce into a
continuous film of water.

5.5.3.2.4 Special precautions. Solvent cleaning of the surface is a
requirement if there is a break in the painting sequence of overnight or
longer. A final hand wipe-down shall be performed immediately before painting
to insure scrupulous cleanliness and a proper paintable surface. After
cleaning, particularly after stripping operations or steam cleaning, special
precautions shall be taken to assure thorough draining of all liquids from
between fay ng surface crevices, inspection doors and pockets. Preferably,

etc. with a plastic comp031tlon which w
and cleaners and which subsequently can be easily removed.

5.5.4 Application of paint-type materials.

fied

a
O
1

.1 General. Unless otherwise spec

.
1
- ront i
nt-type protective ¢

f

a
g. roller coating, o
that is free of imperfections, such as drled overspray, runs, sags, blisters,
or orange peel. The use of dipping is subject to such hazards to the quality
of the finish that the use of dlp coating is strongly discouraged. 1If,

....... A

however, dipping of primer is employed, the precautions stated in the
applicable specification shall be observed. PRIOR TO SPRAYING OF PAINT, THE
SAFETY PRECAUTIONS WITH REGARD TO GROUNDING, AS PRESCRIBED BY 5.5.2. 4, SHALL

BE STRICTLY ENFORCED.

5.5.4.2 Production spray test panels. Prior to the spraying operation,
the suitability of materials for the entire system shall be determined

experimentally on panels approximately 4-by-7 inches in siz

f the same

oriale +o ha nngea’d far
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mnavcoca LSS 4 - UOoTWU 1LuUL (S FL —
eva ng conditions with th

-

1
inish system applied to the experimenta u
scale operations may begin. Defects found in the experlmental application,
such as blushing, incorrect thickness, excessive orange peel, sagging, etc.,
shall be corrected prior to large scale application. This check is a one-time
requirement at the start of a production painting contract.
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5.5.4.3 Air and weather condit

itions. Coatings shall not be applied
under unfavorable atmospheric conditions, such as high humidity, strong
drafts, or low temperatures. In the event the following conditions cannot be

met, painting operations shall be suspended until acceptable conditions ar
re-established. Data for thinning materials for spray application at other
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than standard room temperature and humidity conditions shall be as specified
in the applicable process specifications, or shall be determined
experimentally by the applicator. The application of lacquers under other
than normal conditions shall be performed in accordance with MIL-F-18264.

5.5.4.3.1 Enamel. For enamel topcoats, polyurethane paint, epoxy
primer, wash primer, and epoxy topcoats, air temperatures shall be not less
than 15.5°C and not greater than 37.7°C, and the relative humidity shall be

not greater than 90 percent.

5.5.4.3.2 Lacquer. Air temperatures shall be not less than 15.5°C and
not greater than 32.7°C, and the relative humidity shall be not greater than
85 percent except in the case where lacquer is used with blush-retardant
thinner, then 90 percent is permissible, in accordance with 5.5.4.3.

5.5.4.4 Time of application of paint-type materials.

5.5.4.4.1 First coat. Surfaces shall first receive a coat of wash
primer, or where other preparatory treatment has been provided previously,
then the fir st primer coat shall be applied in not more than 2 hours after

s
Trma
Liica

2

5.5.4.4.2 System. Surface coatings shall be applied as follows:
Preparatory coating plus primer plus first enamel or lacquer coat shall be
applied on the exterior surfaces within 24 hours. Where production operations
are suspended for short periods (over week-ends, holidays, etc.) this time may
be extended as necessary, but shall not be greater than 72 hours, provided the
adhesion is unaffected thereby, as determined by the wet tape scratch adhesion

inanartinn
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5.5.4.4.3 Dry time (wash primer). The wash primer coat shall be
allowed to dry for not less than 60 minutes (although it may dry to handle
within a few minutes), but not more than 4 hours prior to application of the
paint system. The primer may impair the adhesion of the paint system if
prematurely applied. The wash primer shall be capabie of resisting removai
with the fingernail prior to application of the top coats.

5.5.4.4.4 Drying time (primer). Wwhen TT-P-1757 zinc chromate primer,
MIL-P-53022/MIL-P-53030 primer, or MIL-P-23377 epoxy polyamide primer is used,
the minimum and maximum drying times shall be those prescribed by MIL-P 6808.

conditions, shall be not less than one hour. Under other conditions, the
drying time of the lacquer-type primer shall be extended as necessary to avoid
lifting, embrittlement, and adhesion difficulties induced by the high solvency

thinners in the topcoats. The precautions outlined in MIL-P-6808 to avoid
degradation of the primer prior to topcoating, as a result of outdoor exposure
(especially in sunlight) shall be scrupulously observed.
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it



Downloaded from http://www.everyspec.com

MIL-STD-186E (MI)

5.5.4.4.5 Lacquer topceoating. Lacquer topcoating shall be accomplished
in accordance with the requirements of MIL-F-18264.

5.5.4.5 Spraying over bare metal. Wash primer, when required, shall be
applied in accordance with MIL-C-8507. Epoxy primers may be applied directly
on steel that has been grit blasted to white metal.

5.5.4.6 Thickness cf finish {dry thickness). The film thickness of each

single dried coat of paint-type material shall be controlled within the
following limits:

MIL-C-8514 .3 - 0.7 mils

DOD-P~15328 .3 - 0.7 mils

MIL-C-22750 .8 - 1.7 mils

MIL-C-23377 .6 - 0.9 mils

MIL-C-46168 - 2.4 mil

MIL-P-53022
MIL-P-53030
MIL-P-53039
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MIL-P-85582 .8 - 1.2 mils
Other Primers .8 - 1.2 miis
Cther Topcoats .8 - 1.2 mils

The general finish shall be maintained below the maximum thickness specified
to avoid cracking, flaking, checking, and excess weight of the paint finish.
Where sanding surfaces is used, which is permitted only on limited areas and
subject to the restrictions contained in 5.5.4.11, the thickness of the finish
may be increased in these areas by 0.0006 inches. Where insignia and markings

A A -V AL A

are added by painting, the total thickness of finish on these areas may be
increased by approximately 0.001 inch. Where decalcomanias are used, the
additional thickness is controlled by the decalcomania specification. Th

upper limits on film thickness are not mandatory for surface areas on which
such limits are impractical to maintain; for example, contoured areas. Be
aware that previously applied coatings to the test area must be identified
prior to topcoating, such as repair or rework areas. These previous coatings
must be measured and recorded in sequence to accommodate each progressive
coating thickness determination.

5.5.4.7 Application of enamel. A thin coat or "tack" of enamel shall
be applied with a light pass of the paint gun and, while it is still tacky,
followed with one full wet coat. No mist coat shall be used after application
of the wet enamel coat.

Tan~sa-
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5.5.4.9 BApplication of insignia and markings. Paint used for the
application of insignia and markings shall be of the same specification as the
background material. On bare metal the insignia shall be applied by means of
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a complete wash primer plus primer plus topcoat finish scheme. On painted
surfaces coated with a complete finish scheme only the top coat material is
required for marking. The additional thickness of finish resulting from the
application of insignia and marking shall be within the limits prescribed in
. Workmanship shall be of hlgh quality with clear, sharp outlines of
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tape used in the appllcatlon of 1nslgn1a and markings shall be removed as soon
as practical to avoid staining of the painted surfaces.

.4.10 Application of luminescent material. Luminescent material

the phosphorescent or fluorescent types in accordance with MIL-L-38951

ha
nd applied as specified by the supplier.
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5.5.4.11 Application of walkway material. Walkway material shall be
applied as specified by MIL-W-5044 or MIL-W-5050.

5.5.4.12 Use of masking tape. Masking tape used in the application of

after the tape has been removed and the surface exposed to sunlight for not
less than 48 hours. Verification is permissible on test panels and should be
conducted prior to large scale masking applications.

5.5.4.13 Miscellaneous requirements.
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free from foreign mat

1 areas to be
shall be "tack-ragged” iatel
painting. The "tack-ragglng" shall be accomplished on each area to be
finished immediately prior to the application of finishing material to that
area. Tack-ragging is more applicable to those surfaces requiring sanding to

obtain aerodynamically smooth properties.

mmad

$.5.4.13.2 Clcths, tack-rags On

enrde D eac.d

lint-free, desized, wiping cloths shall be employed in all steps of surface
preparation, chemical surface treatment, cleaning, tack-ragging, and painting
operations. Use of commercial rental wiping cloths is prohibited. Laundered
shop cloths are permitted when the following conditions are met:

The cloths returned from laundering shall be only those
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emploved to insure segregation and return of cloths used for p
purposes.
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(h) The launndered cloths shall have a complet

N a2 2N ICC C20OLIS Silcl Ll iave a O
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trace of silicone-type material as determined by laboratory tests, including
Soxhlet extraction.
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5.5.4.13.3 Touch-up. The use of aerosol spray cans of finishing
materials is permltted for touch—up of scratches and heads of fastenlngs, as

es
he edges ¢of the finish
adjacent to the bare spot shall be tapered by sanding. Surfaces previously
treated with chemical film shall be touched up in the damaged area with brush-
up type 1A treatment in accordance with MIL-C-5541; all others shall be
spotted-in over the bare area and feathered over the old finish with wash
primer. The wash primer will adhere to an acceptable degree to the adjacent
finish but the adhesion will not be as outstanding at these edges as it is to
1 ».

bare metal The wash nrimer mav omittrad if +thin arnratchaa Aar a
are metal,. iNe wash primer may De omitted 1T Thlin sSCcratgches Cor sma

are involved.

5.5.4.13.4 Smoothness of wash primer and primer coats. The wash primer
should be dry scuffed with kraft paper in accordance with MIL-C-8507. The
primer should be applied as smoothly as possible, since specks and occlusions

wiil carry through to the topcoat and impart undesirable roughness to the
final £inish. In Spraying primer, PIdper spray t.cuuu;\iuca are necessary to

avoid dry overspray which results in excessive roughness. A properly applied
primer film should be free from streaks, blisters, seeds, excessive silking,
or other irregularities. Dry scuff sanding by hand, using No. 400 or No. 320
sandpaper should be employed, as necessary, to remove specks of roughness that
might carry through to the topcoats, but extreme care should be exercised to
avoid removing the prlmer down to the pretreatment coating. Great caution is
id ng the surface of rivets and other protuberances and

1 3
@ with +ha aandAnanar nA +hune amAwra +ha mdenaw =~
S Wila Tae sandpaper, anG tausS remove Tihoe primer to

aldmroa ~AF £
edges of £
bare metal, which results in subsequent susceptibility to corrosion. Should
this occur, normal touch-up with primer should be accomplished. Areas where

primer presents a distinctly rough appearance not removable by sanding should
be stripped and new primer applied to the area involved. If bubbling of the

wash primer and subsequent coatings are encountered on magnesium, it may be

taken as evi
bubbled coat
manually app

iy

[ S W

dence of .x.nauequdl.e surface treatment of the magn esium. Such
ings should be removed immediately and the surface given a
lied chemical surface treatment, followed by wash primer.
5.5.4.13.5 Final dry of the finish. The parts, after painting, shall
be permitted to dry in a dust-free atmosphere for a sufficient time prior to
moving to ensure that the paint is adequately dry and to avoid damage of the

finish. Painted parts shall also be protectea from condensing moisture and

—— - -~ L2 am DA 2 — 2 - 2 e i o =

rain during the first 24 hours after painting. his time may vary somewhat
Adoenendina an the teammarature and tuvme of naint unead

aepenging on Tag Temperature ant IType ©I painit usSed.

5.5.4.14 Application of CARC polyurethane paint. It is essential that
MIL-C-46168 green 383 paint be applied at a dry film thickness of not less
than 1.80 mils to achieve color uniformity and optimum camouflage
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characteristics. Because of the higher degree of transparency of this paint
in both the visual and infrared regions of the spectrum, an application of 0.8
to 1.0 mils dry, which is the normal application for an olive drab paint,
would allow both the visual and infrared light to partially penetrate the
surface and reflect the substrate or base coating This would cause both non-

uniformi f-“ in wvian

:
........ in visual color and poor camocuflage properties. Due to the extreme
flatness of the paint, the color will vary to a degree, depending upon the

texture and type of substrate, plus the orientation of the film and the
direction by which the light hits the film. Acceptance of an end item shall
not be based specifically on color. It shall be based on whether the paint
was approved by the USA Belvoir Research, Development and Engineering Center,
: STRBE-JD, Fort Be1v01r, VA 22060, and whether application techniques
are correct. As specified above, the paint must be appliied at not less than
1.8 mils dry film thickness. A dust coat should be applied first before the
second application for solvent flash-off. A single application of not less
than 1.8 mils is permissible, provided the paint film is free of imperfections
such as runs, sags, or orange peel.

Since this paint is extremely flat it will tend to mar and scratch to a slight

degree when handled. As long as the marring and scratching is a small
percentage of the paint film and it does not break through to the substrate,
the piece of equipment shall not be rejected. This slight marring and

scratching will not affect the camouflage properties when observed by
photographic means. Before any painting is performed, proper cleaning,
pretreatment, and painting shall be adhered to to assure that optimum adhesion
is achieved. (See 5.5.4.6 and 4.25.2.3 for maximum limitations.)

5.5.4.15 BApplication to previously painted surfaces. When touching up
damaged areas or applving a CARC topcoat to an existing topcoat, the procedure

,,,,,, 1 =Tt LS aeL TarAaC LAy LVERLVUGLy LT pLULCUUIT

to be followed depends upon the type and condition of the existing finish.
Items previously coated with lacquers or vinyls must be stripped down to the
epoxy primer if present, or to the substrate if not. For rework, polyurethane
and epoxy topcoats can only be applied over previously painted alkyd (two

weeks cure minimum), epoxy or polyurethane topcoats.

- - Tdeaha Ano
5.5.4.15.1 Surf ches or other light damage to

e e B e ad e s

polyurethane or epoxy topcoats will require scuff sanding at the immediate
blemish area, except as described in 6.5.9. Damage or corrosion extending to
the substrate will require sanding and repriming. All traces of corrosion
must be abraded from the substrate. The surface immediately surrounding

exposed substrate should then be sanded, using a feathering-in technique, that

is, sand away paint film (primer and topcoat) so that the thickness of the
film is smoothly tapered from bare metal/substrate to the top of the paint
film. Sanding of any type is followed by wiping down the exposed area to be

ith MIL-T-81772 thinner to remove all loose

painted using a clean rag wet
sanding debris, mill scale, grease, o0il (including fingerprints), and
diesel/gasoline residue. Do not use other petroleum or alcohol-based thinners
or cleaning agents of any kind. All areas sanded down to bare metal shall be
treated (sponged or hand wiped) with MIL-C-10578 or wash pretreatment on

(98]
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steel, or wash pretreatment or MIL-C-5541 on aluminum, allowed to react for 15
minutes. The minimum area allowed for touch-up shall be agreed upon for each
contract between the Government and the applicator.

5.5.4.15.2 Finishing procedures.

5.5.4.15.2.1 CARC topcoat. Ensure that the surface to which the
topcoat is applied is clean and dry. The surface temperature should be
between 15.5° and 37.7°C at application and for a period of time after
application guﬁﬁigient to assure adequate cure prior to exposure to adverse
conditions. Apply evenly to blend with the original surface around the area

to be touched up using the blend-in technique (see 4.25.2.1). Allow epoxy
primer to dry a minimum of 1 hour or until dry to the touch before topcoating.
For MIL-P-53030, all water must evaporate prior to top-coating. If the primer

has dried for more than 168 hours, it should be lightly scuff sanded and
solvent wiped to promote adhesion. Application of CARC topcoats to surfaces
previously painted with CARC (e.g., in repair of light topcoat damage) may
proceed while the original coat is still tacky. Polyurethane which has fully

cured should be thoroughly cleaned prior to refinishing. Epoxy which has
fully cured should be cleaned, scuff sanded, and solvent wiped prior to
refinishing. The surface shall be thoroughly cleaned of absorbed/deposited
carbon, salt, fuel, oil, hydraulic/transmission fluid, fingerprints and wax.
cuff sand to remove any visible paint defects such as chalk, then solvent

wipe prior to application of new topcoat. Do not appliy CARC topcoats to
surfaces which will be subjected to temperatures greater than 204°C, such as
exhaust systems or turbochargers.

5.5.5 Inspection requirements.

5.5.5.1 Responsibility for inspection. Unless otherwise specified in
the contract or purchase order, the contractor is responsible for the

2 2 = = e - e - A = - s
performance of all inspections as specified herein. Except as otherwise
specified, the contractor may utilize his own facilities or any commercial
laboratory acceptable to the Government. The Government reserves the right to

perform any of the inspections set forth in this standard where such
inspections are deemed necessary to assure supplies and services conform to
prescribed requirements.

5.5.5.2 General inspection requirements. All equipment being processed
shall be inspected at the various stages of cleaning, surface treating,
electroplating, and application of other types of finishes and coatings, to
ascertain that each process is done in strict accordance with this standard
and individual specifications. The inspections and tests covered in this
section shall not be considered restrictive. Any condition not in full

accord with the applicable drawings and specifications shall be regarded as
defective.

w
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standard to determine compliance with the requirements of the particular

specification. When purchasing CARC paint, e.g., MIL-C-46168, production

samples from the first lot of each color of the subject paint and a sample

from each lot of paint manufactured shall be submitted to the USA Belvoir

Research, Development and Engineering Center, ATTN: STRBE-TSE, Fort Belvoir,
" .

VA 22060, for testing. Samples of surfaces with molded-in color shall also be
sent to the above laboratory. The submission of these samples is for
validation of the paint or surfaces for spectral and gloss characteristics.

With this information, the inspector will have the means, along with the
painting procedures, to accept or fail an end product.

5.6 Applications inspection.

5.6.1 General. Inspectors shall conduct frequent and regular checks to
ensure compliance with the requirements of this standard. The items

LU 3 wiltlil LiliS E 34

specifically detailed below shall receive the most scrupulous attention by
inspectors and quality control personnel.

5.6.2 Cleanliness. 1Inspectors shall conduct tests just prior to

application of paint-type coatings to assure that the surface is thoroughly
clean and free from contaminants. The water break test described in 5.5.3.2.2
and the litmus paper test described in 5.5.3.2.1 shall be applied to

questionable surfaces to assure that adequate cleaning and rinsing procedures
have been employed and to check for freedom from residual steam-cleaning
compound and other cleaning material residues. If representative test areas
fail these tests, the parts shall be returned to the cleaning process and
recleaning accomplished.

5.6.3 Hiding power, gloss, and smoothness. Inspectors shall conduct
regular and frequent inspection tests to insure smoothness of the finish
system. Regardless of whether the finish is high gloss or low gloss, specks

and bumps detected visually or by drawing the fingertips across the shaded or
rubbed finish in various directions shall be removed. There shall be no
seediness or roughness caused by dried overspray, improper thinning, or
improper gun adjustment. The painted surfaces (when dry) shall be checked
visually for hiding power and gloss by comparison with an approved sample.
Comparison samples can be made up by the applicator and approved by the
procuring activity or obtained from the USA Belvoir Research, Development,

Engineering Center, ATTN: STRBE-TSE, Fort Belvoir, VA 22060.

w
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5.6.4 Adhesion. Inspectors shall conduct regular and frequent wet tape
adhesion tests on the exterior finish after drying for a period of not less
7St

a
nt number of sa ples to

€ conaucted on a guftfricient number Qal

e i
of a sat sfactory level of adhesion on full production. 1In performing this
test, it is suggested that a piece of cloth or plastic be taped on the area
under inspection. The test area shall be kept soaked not less than 24 hours
with tap or distilled water. The test areas shall have a diameter of not less
than 3 inches. Remove the wet cloth and blot up the surface water.

w
~J)



Downloaded from http://www.everyspec.com

MIL-STD-186E (MI)

Immediately thereafter, apply a l-inch strip o

l-h
<-r

ape, A-A-883 (only newly
manufactured tape shall be used), adhesive down. Press the tape down, using
two passes of a 2.5 pound rubber covered roller or apply firm pressure with
the thumb. In general the tape shall not be applied over rivets, skin laps,
holes, slots, or screw heads. Repeated application of the tape on one area is
not necessary. Remove the tape in one abrupt motion and examine the tested

area for any paint damage, moval of paint at one of the layers of
the f£in system
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shall be sprayed with the complete flnlsh, along with production items, and
scratch wet tape adhesion tests in accordance with method 6301.2 of FED-STD-
141 shall be conducted on these panels after a 24-hour soaking period in
distilled water. The test will be conducted immediately after removal from
the water. Suitable adjustments shall be made in the materials and processes,
based on the results of these tests. Production items shall be stripped and
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5.6.5 Film thickness. Contractors, inspectors and painters shall
exercise constant diligence to maintain careful control of the thickness of
paint finish during the production process to insure continual adherence to

the established thickness limits as specified in 5.5.4.6. Inspectors shall
conduct regular and frequent paint thickness measurements on the production
parts or panels with a suitable measuring device on a sufficient number of

selected areas to assure thickness requirements for the individual paints and
the overall thickness. At the start of production, the painter shall spray
test panels as prescribed in 5.5.4.2. The thickness of the paint should then
be measured on the panels with a micrometer or an Ames thickness gauge or
equivalent, allowing 0.0001 to 0.0002 inch for further contraction in

Ar oy A o ) S, e o A o ) a2 . A s ____ ' __ Py 4 AL [ Y - * ~ '
LII1ICKIIEeSS Lo De pe(. Lead aduring vie arying or wne pal T. 1 TNne riim

R . c et
thickness ex eeds the allowable maximum, as specified above, necessary
adiju t viscositv etc.. and fhe

KC 3 P
stments shall be made of the sprav gqun, pain
trial spraying repeated until proper thickness
may proceed with painting.
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hickness. The upper limits on film thickness are not
sur reas on which such limits are impractical to maintain;
for example, contoured areas. However, film thickness should be controlled in
these areas, to prevent excessive deposition of paint. Film thickness tests
shall be performed on uniform coated surfaces. Thickness testing shall be
performed using a conventional nondestructive measuring device such as a
magnetic tester in accordance with ASTM B 499, an eddy current tester in
accordance with ASTM B 244, or other acceptable standard methods. Recommended

thickness requirements for CARC primers and topcoats are listed in table XI;
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however, the upper limits may be exceeded as long as remaining quality
assurance provisions are met., Be aware that previcusly applied coatiﬂgs to
the test area must be identified prior to topcoating, such as repair or rework

areas. These previous coatings must be measured and recorded in sequence to
accommodate each progressive coating thickness determination. Unless
otherwise specified, rejection will not be made based on the recommendations

38
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5.6.7 Sampling frequency. Sampling for the inspection tests of Section
S shall be accomplished:

(a) When a new supplier furnishes materials used in the product process
(b) When evidence occurs of deterioration in the quality of the finish
(c) When a change of process or sequence is affected

(d) Not less than one inspection a week for those weeks when painting
facilities are used.

poy ) % . IR 1 oo A~ c £ 09 c £ 2 c C 3
The quality control tests of 5.6.2, 5.6.3, 5.6.4 and 5.6.5 of this standard
shall be conducted not less than once a week in the production painting of

parts. The results of the inspection tests shall be reviewed by the
Government inspector for conformance with established quality criteria.

5.6.8 Laundering of shop cloths. When laundered shop cloths are used,
inspectors shall conduct regular and frequent inspection tests at the laundry,
or after return of the laundered cloths, or both, and spot-tests of the cloths

aufficient numbers to ensure

Ma L sl aTill LAl LS

i shep, i
ions of 5.5.4.13.2 herein.

5.6.9 Inspection and acceptance of CARC painting. The following are
nspections that must take place before acceptance can be made on the end
item, provided the pretreatment and primer meet the adhesion requirement {see
5.6.4):

(a) The acceptance of the color of the paints shall not be based
upon a color match to a standard color chip. Total acceptance of this paint
shall be based only upon whether the individual lot of subject paint was
approved by the USA Belvoir Research Development and Engineering Center, ATTN:
STRBE-TSE, Fort Belvoir, VA 22060.

(p) Cleaning and treatment requirements shall comply with this
(c) The CARC paint shall be applied to a dry film thickness of
1.8 to 2.4 mils

(d) Proper solvent selections and application techniques shall be
adhered to

(e) The drv color shall be uniform for each individual part, but
not necessarily from p
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(f) There shall be no running of the paint

(g) The end product shall not be blotchy

(h) Upon application, the paint shall not be applied in a dry
spray. The paint shall be aliowed to flow when appliied to the substrate. A
Rrer osrmrarr 11 A mrAadiz~cra a ~Ahally affFamt whiAs wAatlAd allAaw +ha natn+d +A ha
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removed just by light rubbing

(1)

allowed as long as the substrate is not exposed.
scratching will not affect the camouflage properties when observed by either
visual or photograph means.

IO W W\

[ 5851 I 2 e

YV 1D Il ™NLL e

AU A Ay

=

s

[}

Isolated marring and scratching from handling shall be

This slight marring and
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(This section contains information of a general or explanatory nature
that may be helpful, but is not mandatory.)

6.1 Intended use. The intended use of this standard

o}
8

8 to establish

minimum requirements for the protective finishing stems of rockets, guided

missiles, all support equipment, and related mate als.

6.2 Issue of DODISS. When this standard is used in acquisition, the

appllcaole issue of the DODISS must be cited in the solicitation (see 2.1. 1).

6.3 Patent notice. When Government drawings, specifications, or other
data are used for any purpose other than in connection with a definitely
related Government procurement operation, the United States Government thereby
incurs no responsibility nor any obligation whatsoever; and the fact that the
Government may have formulated, furnished, or in any way supplied the said
drawings, otherwise as in any other manner licensing the holder or any other
person or corporation, or conveying any rights or permission to manufacture,

.
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emerani 2 A s ernee walabad Shaca
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6.4 Metrication. Metric equivalents in accordance with FED-STD-376 are
acceptable for use in this standard.

6.5 Subject term (keyword) listing.

Cleaning methods

Encapsulants and potting materials
Lubrication and preservation
Metallic coatings

Nonmetallic coatings

Organic coatings

Palntlng
PO R PO, N SR, [
ocdalllly dlu ponainyg
& . 6 Chanages from nrevious issn Marainal notations are not used
.t Chan ges rom previcus lssue larginal notations are net uged in

t -
o

(o)
this revision to identify changes w'th respect to the previous issue due
the extensiveness of the changes.

Custodian: Preparing activity:
Army - MI Army = MI
Review activities: Project No. MFFP - A451

Army - ME, MR
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Code No. Method

101 Cleaning, mechanical or abrasive (TT-C-490, Method I)

102 Solvent cleaning (TT-C-490, Method II)

i03 Hot alkaline cleaning (TT-C-430, Method III)

104 Emulsion cleaning (TT-C-490, Method IV)

105 Phosphoric acid corrosion removing and metal conditioning
treatment, MIL-M-10578, for ferrous and non-ferrous metals,
slight etch; type shall be delineated on the drawing
immediately following the code 105.

106 Alkaline cleaner for ferrous and non-ferrous alloys, boiling
vat or steam cleaning (P-C-436), nonetch to aluminum.

107 Immersion cleaning (MIL-C-14460, Type I) (for steel)

108 Electrolytic leaning (MIL-C-14460, Type II) (for steel)

1Na CanAd Tiah+ 1w wit nuumhar ANN ~Fri+é nanasr

109 Sand lightly with number 400 grit paper.

110 Abrade lightly with aluminum wool; immerse for not less than
3 minutes in a solution of equal parts of nitric acid
(specific gravity 1.42) and water. Follow with a water rinse
and dry.

111 Macrnoaiim ~laantina MTT _M_221711)\
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112 Prepare surfaces for bonding using procedures of MIL-A-9067.
Preference for cleaning method where multiple methods are
given for a particular surface shall be designated on the
drawing immediately following the code number.

113

Vapor blast clean (MIL-C-47267)

NOTE: The above methods listed shall be specified only when applicable and
when the detail finishing specification does not contain a cleaning

requirement.
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TABLE II. Surface treatments.

Code No. Treatment

201 Anodize, aluminum, chromic acid, type I, class 1 (MIL-A-8625)

202 Anodize, aluminum, sulfuric acid, type II, class 1
(MIL-A-8625)

203 Anodize, aluminum, sulfuric acid, type II, class 2
(MIL-A-8625). Applicable colors shall be designated on the
drawing immediately following the code number by delineating
the color and chip code number (i.e., black, 27038; red,
31336) in accordance with FED-STD-595.

204 Anodize, hard coat, type III, class 2 {MIL-A-8625), Color
Black 37038 in accordance with FED-STD-595. Color require-
ments other than black shall be designated on the drawing
immediately following the code number.

205 Use Code 203

206 Use Code 203

207 Anodize, hard coat, type III, class 1 (MIL-A-8625)

208 Chromate conversion coat (MIL-C-5541, class 1Aa)

209 Anodic coating, magnesium (MIL-M-45202). Type, class, and
grade shall be delineated on the drawing immediately
following the code number (i.e., code 209, type I, class A,
grade 2, etc.).

210 Phosphate coating (TT-C-490, type I) (zinc)

211 Phosphate coating (TT-C-490, type II)

212 Use Code 401

213 Black oxide for copper alloys (MIL-F-495)

214 Black oxide for ferrous metals including stainless steels
(MIL-C-13924). Class shall be delineated on the drawing
immediately following the code 214 (i.e., code 214, class 2).

215 Zincate treatment (ASTM B 253) replate for aluminum.
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TABLE II. Surface treatments - Continued.

Treatment

217

218

219

220
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223

Passivate by immersion for 30 minutes in a hot (48.8° to

54.4°C) aqueous solution containing 20 percent by volume
nitric acid (specific gravity 1.42) and 2 percent by weight
of sodium dichromate, rinsed in clean hot water and then
thoroughly dried (for 200/300/400 series and precipitation
h
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Vacuum Pressure or Vacuum Soak Treatment. The clean, dry,

well seasoned wood, freed of bark, shall be surfaced to the
correct cross-sectional dimensions and then treated by vacuum
and pressure, or vacuum and soak. The treating material

hall conform to Composition C of TT-W-572. Retention on
Lzeatrﬂeﬁi shall be not less than (.3 pounds per cubic foot.
The temperature of the preservative during the treating
process is to be at the discretion of the contractor, so long
as the requirements of TT-W-571 as to penetration and the

above retention requirements are met.

Immersion treatment Dress the wood part to correct cross-
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Surface treatment. Dress the wood part to correct cross-
sectional diTensions. Apply one liberal coat of

M-GARD W550%’ or equivalent (zinc naphthenate) reduced with
water down to 3 percent zinc metal. Where practical, apply
the solution by immersion for not less than 3 minutes.

the

erwise; brushing or low pressure spraving (no atomization
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)
s acceptable. Allow the treated wood to air-dry or kiln-dry
before it is painted.

- O

Fungus resistant paranitrophenol treatment for cork products

Treatment, mildew-resistant, noncopper process for cotton
duck, webbing, and sewed items (CCC-D-950). Class to be
designated on drawing immediately following code number.

Treatment, insect-resistant for paper (MIL-T-21330)

1/ Mooney Chemicals Inc, 2301 Scranton Rd, Cleveland, OH 4411-
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TABLE II. Surface treatments - Continued.

Code No Treatment

224 Anodic coating for zinc and zinc alloys (MIL-A-81801).
Specify class on drawing immediately following code number.

225 Apply chromate treatment for brass (MIS-28744). Class to be
designated on drawing immediately following the code
number.

226 Heavy phosphate coating (DOD-P-16232, type M, class 1)
(Supplementary preservative treatment to be delineated on
drawing immediately following the code).

227 Heavy phosphate coating (DOD-P-16232, type M, class 2)
(Supplementary treatment with lubricating oil MIL-L-3150).

228 Heavy phosphate coating (DOD-P-16232, type M, class 3)

(No supplementary treatment).

229 Heavy phosphate coating (DOD-P-16232, type M, class 4)
(Chemically converted; may be dyed to color as specified).

230 Heavy phosphate coating (DOD-P-16232, type 2, class 1)
{Supplementary preservative treatment to be delineated on
drawing immediately following the code).

231 Heavy phosphate coating (DOD-P-16232, type 2, class 2)
(Supplementary treatment with preservative conforming to
MIL-C-16173, grade 1 or MIL-L-3150).

232 Heavy phosphate coating (DOD-P-16232, type Z, class 3)

(No supplementary treatment).
233 Heavy phosphate coating (DOD-P-16232, type Z, class 4)

Lal. UG WU ETLlaeoLc, LYPE £, CLaSS

(Chemically converted; may be dyed to color as specified).
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TABLE II. Surface treatments - Continued.
A AT~ L R e
voue NNo . l1icacueiie
234 Water-Repellant Preservative (WRP) Treatment. Apply one

liberal coat of WRP solution to the wood surfaces. The
solution shall contain copper naphthenate, boiled linseed oil
or exterior-grade varnish, paraffin, and solvent. Where
practical, apply the solution by immersion for not less than
3 minutes. Otherwise, brushing or low pressure spraying is

A 28

..... AT Ve ha demandbard commd =m 2o deee ~ee 12 P U
a\,\,cyt.aua.c. ALLOW Cii€ CIlicaceld wooa LU alLl ULy VL J\..L.l.ll UL’
before it is painted.

235 Phosphoric acid anodize (SAE ARP 1524) (preferred treatment

for critical aluminum adhesively bonded joints).

46
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TABLE IV. Organic coatings. 1/

Code No. Procedures

401 Apply wash primer, DOD-P-15328, 0.3 to 0.5 mil dry film
thickness. Apply Resin-Acid, Metal Pretreatment Coating
Compound, MIL-C-8514, 0.3 to 0.7 mil dry film thickness.

402 Apply zinc chromate primer, TT-P-1757, one coat, 0.3 to 0.4 mil
dry film thickness. 2/
403 Apply zinc chromate primer, TT-P-1757, two coats, 0.6 to 0.8

mil dry film thickness. 2/

404 Apply air-drying epoxy primer, MIL-P-53022/MIL-P-53030, dry
film thickness of 0.8 to 1.2 mils.
405 Apply two coats of air-drying primer, MIL-P-53022/MIL-P-53030,

dry film thickness of 1.6 to 2.4 mils.

406 Apply lacquer primer, MIL-P-11414, one coat (0.6 to 0.8 mil dry
film thickness, for use with thermoplastics). 2/

I=

2/

407 Apply cone coat of air-drying epoxy primer, MIL-P-23377, 6.6 to
0.9 mils. 2/

408 Apply two coats of air-drying epoxy primer MIL-P-23377, 1.6 to
2.4 mils. 2/

409 Use Code 448.

410 Use Code 402.

411 Use Code 448

412 Use Code 448.

413 Use Code 448.

414 Use Code 448.

Applicaticon and in tion shall meet all requlremenus of 5.5 and

(e}
through 497.

MIL-P-53022 (thickness 0.8 to 1.5 mils) or MIL-P-53030 epoxy primers may
be used as alternates where safety and air regqulations are enforced.
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Procedures

J
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426-436

N
w
~J

438

439

440

Apply lusterless enamel TT-E-527, one coat (0.8 to 1.2 mils)

Appay 193 caniie adaTLTL 7y QUT LOOQUL \W..T L0 A.4 AL O

color olive drab 34088, FED-STD-595. Color other than olive
drab shall be delineated on the drawing immediately following
Code 415.

Reserved for future use.

Apply lusterless enamel TT-E-527, two coats (1.6 to 2.4 mils),;
color olive drab 34088, FED-STD- 595. Color other than olive
drab shall be delineated on the drawing immediately following

Code 420.

Reserved for future use.

+ 10 8 +A 1 2 mile
L5 AV .U w\w i e L At A O
1i

drab shall be delineated on the draw1nq 1mmedlatelv following
Code 425.

Reserved for future use.

el Aaan Avanma rem v omd o~ 11 L m D A NN
yJ.Uﬁb CAICIIIC.L LL EA JLJ' Lwo CLoaulo {\14.9 LO <.4% 1u1L13),

color olive drab 24084, FED-STD-595. Color other than olive
drab shall be delineated on the drawing immediately following
Code 437.

Apply polyurethane aliphatic, weather resistant camouflage
coating, MIL-C-83286, one coat (1.0 to 1.2 mils), color and

Apply polyurethane, aliphatic, weather resistant camouflage
coating, MIL-C-83286, two coats (1.6 to 2.4 mils). Color and
code number, FED-STD-595, shall be delineated on the drawing
immediately following Code 439.

Apply polyurethane, aliphatic weather resistant, semigloss
coating, MIL-C-83286, one coat, 1.0 to 1.2 mils. Color and

aLblllyy 114770200 riltec tLak, .V LU 1.4 HL21o.  LOLOL allCc

code number, FED-STD-595, shall be delineated on the drawing
immediately following Code 440.
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TABLE IV. Organic coatings - Continued
Code No. Procedures

441 Apply polyurethane, aliphatic, weather resistant semigloss
coating, MIL-C-83286, two coats, 1.6 to 2.4 mils. Color and
code number, FED-STD-595, shall be delineated on the drawing
immediately following Code 441.

442 Apply polyurethane, aliphatic weather resistant gloss coating,
MIL-C-83286, one coat (1.0 to 1.2 mils) color and code number,
FED-STD-595, shall be delineated on the drawing immediately
following Code 442.

443 Apply polyurethane, aliphatic weather resistant gloss coating,
MIL-C-83286, two coats (1.6 to 2.4 mils). Color and code
number, FED-STD-595, shall be delineated on the drawing
immediately following Code 443.

444 Use Code 44S5.

445 Use Code 448.

446 Use Code 447.

448 Apply polyurethane, aliphatic, CARC, MIL-C-46168 two coats (1.8
to 2.4 mils) color green 383, FED-STD-5%5. Color other than
green 383 shall be delineated on the drawing immediately
following Code 448. 3/

449 Use Code 448.

450-460 Reserved for future use.

461 Use Code 448.

462-472 Reserved for future use.

473 Use Code 448.

474-484 Reserved for future use.

485 Apply epoxy-polyamide coating, MIL-C-22750, Type I, one coat,
0.8 to 1.7 mils. Color number, FED-STD-595, shall be
designated on the drawing immediately following Code 485.

3/ MIL-C-53039, single component polyurethane paint, may be used as an
alternate
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TABLE IV. Organic ccatings - Continued
Code No Procedures

486 Apply epoxy-polvamide coating, MIL-C-22750, Type I, two coats,
1.6 to 3.4 mils. Color number, FED-STD-595, shall be
designated on the drawing immediately following Code 486.

487 Use Code 485.

488 Use Code 486.

489 Luminescent material and equipment {(non-radicactive),
MIL-L-3891. Type, form, and color shall be designated on the
drawing immediately following Code 489.

490 (Not used)

491 Walkway compound, nonslip and walkway matting, nonslip,
MIL-W-5044. Type and color shall be designated on the drawing
immediately following Code 491,

492 Walkway coating and matting in accordance with MIL-W-5050.
Type shall be designated on the drawing immediately following
Code 492.

493-494 Reserved for future use.

495 Acid-resistant lacquer, TT-L-54, type I (black, color 17038,
FED-STD-595, 0.8 to 1.2 mils dry film thickness)

496 Alkali-resistant vinyl enamel, white, color 27886, FED-STD-595
(0.8 to 1.2 mils dry film thickness).

497 Moisture-and-fungus resistant varnish, MIL-V-173, Composition I
or II as applicable, in accordance with MIL-T-152 (1.3 to 1.7
mils dry film thickness).

[*)]
(=)
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TABLE V. Sealing and bonding.

Code No. Procedures

501 Use code 503.

502 Seal with single-component retaining compound, MIL-S-22473;
specify grade and primer on drawing.

503 Assemble with sealing compound, MIL-S-8802, polysulfide type:;
class and dark number shall be delineated on the drawing
immediately following Code 503.

504 Apply wet, unthinned zinc chromate primer, TT-P-1757, for
sealing thread areas and interface capillaries.

505 Apply zinc chromate paste, MIL-P-8116, for sealing in threaded,
adjustable parts.

506 Impregnation for aluminum alloys and magnesium alloy castings,
MIL-STD-276, method B, using MIL-I-17563.

507 Seal with MIL-S-4383; Buna-N rubber compound.

508 Seal with silicone sealant, one component, MIL-S-46146. Type
and primer, if required, shall be specified on the drawing
immediately following Code 508.

509 Apply silicone compound, two-component, MIL-$-23586. Type,
class and grade to be specified on the drawing.

510 Apply tape, MIL-T-23142, dissimilar metal protection.

511 Apply sealant, MIL-5-11030, polysulfide, noncuring, for
helicoils and steel inserts (type to be specified on drawing) .

512 Apply sealant, MIL-S-11031, two-component, polysulfide
(adhesive/sealant) .

513 Sealing compound, MIL-5-45180, type II, hydrocarbon and water
resistant, for sealing gaskets.

514 Adhesive, MIL-A-3920, optical, thermosetting (for bonding glass

to glass).

(o)1
b
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TABLE V. Sealing and bonding - Continued

Code No. Procedures

515 Adhesive, MIL-A-8576, acrylic base, for acrylic plastics. Type
shall be delineated on the drawing immediately following Code
515

516 Adhesive, MMM-A-134, epoxy resin, metal-to-metal, structural
bonding (specify type on drawing immediately following Code
516) .

517 Adhesive, MMM-A-132, heat-resistant, airframe, structural,
metal-to-metal (specify type and class on drawing immediately
following Code 517).

518 Adhesive, MIL-A-81236, epoxy resin, with polyamide curing
agent, Type I or II as applicable.

519 Adhesive, MIL-A-25463, metallic structural sandwich
construction (type and class shall be delineated on the
drawing immediately following Code 519).

520 Adhesive, MMM-A-121, bonding, vulcanizing synthetic rubber to
steel.

521 (Not used)

522 Adhesive, MMM-A-1617, rubber base, general purpose (specify
type on drawing following Code 522).

523 Adhesive, bond, MIL-A-5540, rubber adhesive polychloroprene
(specify class on drawing following Code 523).

524 Sealing and coating compound, inhibitive, MIL-S-81733,

polysulfide type. Type and dash number shall be delineated on
the drawing immediately following Code 524.

2}
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TABLE VI. Encapsulants and potting compounds.

Code No. Coating

601 Insulating compound, MIL-I-16923, electrical embedding

602 Potting compound, MIL-M-24041, polyurethane (non-carcinogenic)

§03 Conformal coating, MIL-I-46058, printed circuit board, type ER,
enoxv.,
epoxy.

604 Conformal coating, MIL-I-46058, printed circuit board, type UR,
polyurethane.

605 Conformal coating, MIL-I-46058, printed circuit board, type SR,
silicone.

606 Conformal coating, MIL-I-46058, printed circuit board, type XY,
paraxylylene.

607 Use Code 602.

on
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TARLE VII Lubrication and preservation.
Code No. Treatment

701 Corrosion preventive compound, MIL-C-16173, grade 1 (hard film)

702 Corrosion preventive compound, MIL-C-16173, grade 2 (soft film)

703 Apply medium preservative lubricating oil, MIL-L-3150.

704 Apply lubricating oil; general purpose, VV-L-800, water
displacing, low temperature.

705 Use Code 706.

706 Apply corrosion preventive compound, MIL-C-81309, water
displacing, ultra-thin; grade to be designated on drawing.

707 Apply lubricating grease, MIL-G-10924.

708 Apply lubricant, dry film, MIL-L-46010, bake-type.

709 Apply lubricant, dry film, MIL-L-23398, air-drying.

710 Apply lubricating oil, VCI, MIL-P-46002. Specify grade on
the drawing immediately following Code 710.

711 Use solid, VCI corrosion inhibitor, MIL-I-22110, per
MIL-I-8574, Type I or II as applicable.

712 Apply antiozonant, MIL-P-11520.

713

pplyv corrosion nrpvpnrnnn compound, MIL-C-85054 (AMLGUARD

)
D).
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TABLE VIII. Miscellaneou

Code No.

Treatment

801

(=]
o
N

805

a
(=]
N

807

808

809

Stress relieve prior to plating at 357.2° + 11°C or 10°C below
the tempering temperature, whichever is lower, for 2 to 3 hours
(for ferrous alloys having a hardness greater than Rockwell
Cc40) .

.
1 embrittlemen

:
ilave a
AT VS @

+ ral +
- A -
within 8 hours after plating.

(W
(Ve
(=]

wn
o
I+
[ ol
=

Hydrogen embrittlement relieve at 190.5°
within 8 hours after phosphating.

1+

11°C for 3 hours

Hydrogen embrittlement relieve at 190.5° + 11°C for 3 hours
after initial plating, then at 190.5°C + 11°C for 23 hours after

Apply marking ink, A-A-208, color to be specified on drawing if
other than black; for metal and glass, coat with varnish
MIL-V-173 (Code 497).

Apply epoxy coating meeting RIA-PD-636 by the fluidized bed
process in accordance with procedures recommended by fluid bed
resin and process equipment manufacturers and suppliers, not
less than 0.005 inch but not greater than 0.013 inch. Color,

_____ a L A

if desired, to be specified on the drawing.

Use code 808.
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TABLE IX. Galvanic con

Groug E.M.F.
No J Metallurgical category (Volt) | Permissible co
1 Gold, so0lid and plated; gold-platinum
alloys; wrought platinum +0.15
2 Rhodium, graphite +0.05 ?
3 Silver, solid or plated; high silver I
alloys 0 ! ?
1 |
4 | Nickel, solid or plated; monel metal, 1 l
high nickel-copper alloys, titanium -0.15 L IR | 0
i
5 Copper, solid or plated; low brasses of I
bronzes; silver solder; German silver: *
high copper-nickel alloys; nickel- T ?
chromium alloys; austenitic stainless
steels -0.20 I I
] [ 20K 7
6 | Commercial yellow brasses and bronzes -0.25 ‘4 0
i
7 High brasses and bronzes; Naval brass; I
Muntz metal -0.30 ¥ ?
8 18% chromium type corrosion-resistant l l
steels -0.35 Vi 0
1
9 Chromium, plated; tin, plated; 12% 1
chromium type corrosion-resistant ? [ ]
steels -0.45 l
10 Tin-plate; terneplate; tin-lead solders| -0.50 ¥ ?
¥ &
11| Lead, solid or plated; high lead alloys -0.55 |§ § 0
u
iz Aluminum, wrought alloys of the 2000 * *
series types -0.60 ?
13 Iron, wrought, gray., or malleable; l
plain carbon and low alloy steels, l
armco iron -0.70 ‘ ?
- S ) . . . |
14 Aluminum, wrought alloys other than *
2000 series types aluminum, cast alloys ® ?
of the silicon type ~0.75 t

[«))
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TABLE IX. Galvanic couples - Continued.

Groufq E.M.F.
No | Metallurgical category (Volt) | Permissible couples*

15 Aluminum, cast alloys other than

I
silicon type; cadmium, plated and *
chromated -0.80 f ?
16 Hot-dip-zinc plate; galvanized steel =1.05 ! ! ?
17 Zinc, wrought; zinc-base die-casting l
alloys; zinc, plated -1.10 ,

18 Magnesium and magnesium~base alloys
cast or wrought -1.60 0

(]

Members of groups connected by lines are considered as permissible couples;
however, this should not be construed as being devoid of galvanic action.
Permissible couples represent a low galvanic effect.

Indicates the most cathodic member of the series, 0 an anodic member, and
the arrows the anodic direction.

All are based on 0.10 E.M.F. (Volt) limitation except groups 2, 3, 4, 14,
15, and 16.
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Group No.
(see table X)

Gold, solid or plated, MIL-G-45204.
Gold foil, QQ-G-545.

1 Gold leaf, A-A-375.

Gold alloys, A-A-53884

Platinum, wrought.

Platinum foil, A-A-53475.

2 Rhodium, MIL-R-46085.

3 Silver, solid, or plated, QQ-S-365.

Silver alloys

Nickel, solid.

4 Nickel plate; QQ-N-290 or MIL-C-26074,
Nickel-copper alloys, QQ-N-281, QQ-N-286 and Q0Q-N-288.
Constantin and monel.

Copper, solid or plated, MIL-C-14550.

Silicon bronze, phosphor bronze, naval bronze,
leaded bronze, hydraulic bronze, valve bronze,
manganese bronze, red brass, acid-resistant bronze,
manganin, gun metal, and Parr's alloy.

Copper-beryllium, ASTM B 196 and ASTM B 197.

Copper-nickels, MIL-C-20159

Copper-silicons, QQ-C-581, QQ-C-591, and QQ-C-390.

Phosphor-coppers, QQ-C-571.

Phosphor-bronze, QQ-B-750.

Aluminum bronze; QQ-B-654.

5 Brazing alloys, silver base, MIL-B-7883.

Nickel silvers, QQ-C-585 and QQ-C-586.

Nickel-chromiums, ASTM B 168 and MIL-B-15382.

Austenitic stainless steels within the AISI 300 series:
MIL-T-5695, MIL-T-8504, MIL-T-8506, MIL-T-8606

’
MIL-5-16538, MIL-S-20150, and ASTM A 793, classes 1, 7,
8, 9 of Q0-5-763; classes I, II, III of MIL-C=24707/3;
FS designators 302, 304, 304L, 309, 310, 316, 316L, 321,
347 of QQ-S-766; AMS 5365; AMS 5366; ASTM A 580

ASTM A 313.
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Group amplification of galvanic couples - Continued.

Group No.
(see table X)

Metal or Alloy Description

[+,

Commercial yellow brasses and bronzes.

Cartridge brass, MIL-C-50.

Commercial brass, composition E, QQ-B-613 and QQ-B-626.

High copper vellow and naval brass; compositions B and C;
QQ-C-390.

Commercial yellow brass, QQ-C-390.
Leaded and nonleaded copper-zinc, QQ-B-626.
7 Manganese bronzes, QQ-B-728.
Naval brasses, QQ-B-637 and QQ-B-639.
Die-cast brasses, ASTM B 176.
Muntz meal and Tobin bronze.
Corrosion resistant steels, classes 4, 10, QQ-S-763.
8 Corrosion resistant steel, FS-430 of QQ-S-766.
18 + 2% chrome-steels within the AISI 400 series.
Corrosion resistant steels, 400 series, ASTM A 580,
ASTM A 313,
Chromium plate, QQ-C-320, MIL-P-14538.
Tin plate, MIL-T-10727.
9 Corrosion resistant steels, classes 3, 5, QQ-S5-763.
Corrosion resistant steels, MIL-C-24707/6 and FS-410,
Q0-5-766.
12 + 2% chrome-steels within the AISI 400 series.
Tin-plate, QQ-T-425.
10 Terneplate, QQ-T-201.
Tin-lead solders, QQ-S-571.
Electrical lead.
Sheet lead, QQ-L-201.
11 Pig lead, QQ-L-171.
Calking lead, QQ-C-40.
Lead alloys.
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Group amplification of galvanic couples - Continued.

Group No.
(see table X)

Metal or Alloy Description

Aluminum, wrought alloys of 2000 series type S.
Aluminum alloy 2014, QQ-A-200/2 and QQ-A-225/4.

12 Aluminum alloy 2024, QQ-A-200/3, QQ-A-225/6 and QQ-A-250/4.
Aluminum alloy 2017, QQ-A-225/5.
Aluminum alloy, compositions 1, 5, 7, 9, QQ-A-367.
Wrought iron.
Gray iron, ASTM A 48.
Steels within the AISI series 1000, 1100, 1300, 2000, 3100,
13 3200, 3300, 4000, 4100, 4300, 4600, 4800, 5000, 5100,
6100, 8600, 8700, 8900, 9200, 9300, 9400, 9700, and 9900.
Steels, ASTM A 829, ASTM A 681, ASTM A 108, ASTM A 575,
ASTM A 576, ASTM A 663, ASTM A 675, QQ-S-698, ASTM A 27,
ASTM A 515, ASTM A 516, ASTM A 204, ASTM A 302,
ASTM A 36, and ASTM A 228.
Aluminum, wrought alloys other than 2000 series types.
Aluminum, cast alloys of silicon type.
Aluminum alloy 1100, QQ-A-225/1 and QQ-A-250/1.
Aluminum alloy, 2011, QQ-A-225/3.
Aluminum alloy 3003, QQ-A-225/2, QQ-A-225/8, QQ-A-250/2,
and QQ-A-200/1.
Aluminum alloy 6061, QQ-A-200/8, QQ-A-225/8 and
QQ-A-250/11.
Aluminum alloy 7075, QQ-A-200/11, QQ-A-225/9, and
QQ-A-250/12.
14 Aluminum alloy, compositions 2, 3, 6, 10, 11, QQ-A-367.

Aluminum alloy, compositions A and B, QQ-A-225/3.
Aluminum alloy 5052, QQ-A-225/7 and QQ-A-250/8.

Clad aluminum, QQ-A-250/3, QQ-A-250/13, and QQ-A-250/5.
Aluminum alloy, compositions A, B, K, L, M, Q, QQ-A-371.
Aluminum alloy, compositions 2, 3, 10, 20, QQ-A-601.
Aluminum alloy, compositions 1, 2, 3, 12, 13, QQ-A-591.
Aluminum alloy, compositions 6, 7, 8, 9, 10, QQ-A-596.
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TABLE X. Group amplification of galvanic couples - Continued.
Group No.
(see table X) Metal or Alloy Description
Aluminum, cast alloys other than silicon type.
Cadmium, plated, QQ-P-416 and MIL-C-8837.
Aluminum alloy, compositions C, b, E, F, G, H, I, J, N, O,
Pi Ri QQ—-A-_'3—,1.
15 Aluminum alloy, compositions 4, 5, 6, 7, 8, 9, 16, 17, 18,
21, QQ-A-601.
Aluminum alloy, compositions 5, 5a, 7, 9, 10, 11, QQ-A-591.
Aluminum alloy, compositions 1, 2, 3, 4, 5, 11, QQ-A-596.
16 Galvanized iron or steel, QQ-S-775.
HAatr =Ain 72in~ NN-c_17178
HDULTULARY Ll W 1 FJ.
Zinc plating, ASTM B 633
17 Wrought zinc alloys, ASTM B 69.
Die-casting zinc alloys, QQ-Z-363.
18 All magnesium alloys including QQ-M-31, QQ-M-38, QQ-M-40,
QQ-M-44, QQ-M-55, QQ-M-56, and MIL-M-45202.

TABLE XI.

Dry film thickness (mils).

MIL-C-8514

DOD-P-15328
MIL-P-23377
MIL-P-53022
MIL-P-53030
MIL-P-85582
MIL-C-46168
MIL-C-53039

MIL-C-22750
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Except for aircraft, then 0.6 - 0.9
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