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MILITARY PLATING SPECIFICATIONS

AOTCO Metal Finishing CO., Inc. T Suburban Park Dr. Billerica, MA Q1821-3997 (617)275-0880
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The Best Customer Is An Edncated Customer

IMPORTANT HINTS TO REMEMBER BEFORE AND DURING DESIGN OF PRODUCT
1. Elctroplating has irregular plating distribution, be sure to make for allowances for edge and corner buildup.

: 5.  Anodizing: When fabricating any assembly consisting of two or more paris, make certain the same alloy and the same finish is P ALLAD'UM MIL P 452098
Steet Rod P Steel rod specified from all vendors. ! this is not precisely foliowed, finish will not match when parts are assembled, especially when a col- -
.002/.003 “-h. nr?tektrrﬁgulart!ydof plating or anodize is used. Note: always put hardware into part after anodizing or chromating. 335 e -
thickness on ends . . - . . , . - . . A gray, dense deposit, good for undercoats. G"“’W Swdsmmqsmmersaedmsublecm o
Electroplating will not plale all the way into blind holes, and will not cover uniformly thru, or threaded thru holes in excess of % 6.  When making machine parts try to eliminate blind tapped and straight diameter holes. Radius all inside and outside corners which characteristics, corrosion resistance and catalytic pro- 0 impact and of hardness greater than Rockwell C40 shall be
inch depth and .100 diameter as dlusirated As hole becomes larger, coverage will increase. will allow more uniform plating over all. heated to 375 +25°F for 3 hours after @il plating.
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2. Ehctroless Plating plates uniformly within .000020 of an inch or less on all surfaces it comes in contact with, It will not plate in
blind areas or blind holes unless constant turnover of solution is maintained. eg.
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Medium temperature nitric acid solution with scdlum

7. When fabricating sheet metal allow enough relief on fapped bends and ail seams tack welded. For proper rinsing of plating solu-
tions, entrapped chemicals cause numerous probiems later in production with the integrity of the parts and with subseguent pain-
ting procedures.

et

8. Do not overlook baking specification prior 10 and after plating operations of steeil alloys 40RC and over. Alse alloys with tensile

Stee! tubing .500 Q.D.-.250 1.0, strength of 1000 MPA and over, these baking procedures are mostly for relief of hydrogen embrittiement. for cieaning and descaling stainless steel parts, equip- dichromate additive.
-001 thk. Electroless Nicke! Plating ment and systems. Cleaning includes all operations ¢ Low temperature nitric acid solution.
After plating: .5002 0.D.-.248 1.D. 9. When painting is necessary, please remember some Military specifications on Flight Programs that require as much as .003 total necessary for the removal of surface contaminants from & Medium temperature nitric acid solution.

thickness of primer and pain! which does not include build up on edges. metals to ensure (1) maximum corrosion resistance o Medium temperature high concentrate nitric acid solution.
the metal; (2) prevention of product contamination; and |

(3) achievement o) desired appearance,

i , 10.  Try to design the most important finish requirement first, then work down a list in priority sequence:
3. Make allowances on all diameter to increase outside diameter by twice the plating thickness and 1o decrease the inside diameter

a. Corrosion Resistante f. Lubricity
by twice the plating thickness. Also make allowances to decrease threaded pitch diameters by 4 times the plating thickness. b. Surface Hardness g. Esthetics of Product e e
Piease ask for our precise illustration on tapped holes. c. Ductility h. Plating and Painting Tolerances TT 4900
: d. Solderability i. Base material best for application L
4. Hardcoating builds up 50% into alloy (penetration) and 50% out on surfaces. eg. e. Conductivity j. QOperating & Temperature environment T B S S S B
.002 thk hardcoating 6061 Al 1" 0.D.-.750 L.D. , Light coating for use as paint base.
Alter Anodize-1*" 0.D. 1.002 11, Substantial cost savings can be achieved by ulilizing various metal afloys and various combinations of plating finishes to substitule
-750 1.0. .748, Notice you have decreased |.D. and for using very expensive and hard to machine alloys. e%. Using cold rolled steel with .001-.002 Electroless Nickel will give you ex- Mechariical o abrasive cleaning.
p —— increased 0.D. by .002 celient corrosion resistance and the hardness of Toot Steel. Solvent cleaning.
Rule of thumb coverage in 1.D. hardcoaﬁngs will go into each end of the iube three times 1.D. opening, in this case, .750x 3 = Hot Alkaline.
2.250 inte 1.D. Caution: when stripping you will lose all material buildup into part by 50%. When possible, try not 1o use 2024 12. Always keep communication lines open between machining, Fabricating, Electroplating and Painting Vengors. This will save painting. Em‘ "
aifoy. Always specify hardcoating requirement in thickness (.001 thk, .002 thk, stc.). untimited amounts of time and money which in turn produces a more {imely and supefior product. Type It and IV- Akaline derusting.

Intended primarily for use where metal parts are to be Phosphoric acid.
formed alter painting. ‘

I M PO RTANT Please allow us to assist your company prior to new product design I M PO RTANT

and let us review any existing product specification. There could be

PLEASE READ ABOVE e 1 o i =) po e saverl PLEASE READ ABOVE

Please contact Elliott Wilke or Bob Gillingham

Type li-
Intendedfofusewheresweandshapepreciudeusmq
Types |, it or IV and where items coataining mixed metal ;Type it
components are assembled prior to treatment. ype lit

Zinc phosphate.

| fron Phosphate.

. Organic pre-treatment coating (wash primer).
. Non-agueous iron phosphale.
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G HEAVY DOD-16232-F

Ge R ﬁm&m mm@mm%m@mm SR
Heavy coating for corrosion and wear ressst

MIL-M-3171C
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A coatmg for medlum and iow alioy slee!s. Gmy to biack -

no supplementary coating or supplementasy coating as specified.
Zinc phosphate base coafing (min. 11g/m)

A hard. non»wﬂectm‘ abrasmn resastam. heat and cor- 0. 0002 Coatmg provades Ilmﬂed COFrosion pro:ecnoa, bat added pro- #1 % %3 £ in cpior, Typg Mris mo*r!e resisbt:nt St;:n Ty!pe é'f: stgo aFlg;kne . Mwmganese phosphate base coating (min. 16g/m? or t1g/m
| rosion resistant coating. Black Chromium has poor throw- | approx. tection can be obtained by specifying underplate such as nickel. |\ A chrome pickle treatment for magnesium. Color varies |/ | Removes | Used mainly for protecting magnesium during shipment, storage, - Snvironmenis. Type & can be used up to ro- specified) . ! .
| ing power, and conforming anodes are necessary for in- Color is a dull dark gray, approaching black. from matte gray to yellow-red. Only fair corrosion % . metal. . and machining. Can be used as a paint base. vides moderate corrosion resistance and prevents wear. Supplementary presrvative dg‘at;nedt °§ ceatg:\gc,oz:lsm?egﬁed{;
. tricate shapes. Apply after heat treating and all It shall approximate color plate 37038 of Fed. Std. No. 595. | resistance (less than 24 hours 20% salt spray - Type | (Approximate- | SUpplemeS%tary treatment with lubricating oil ming
mechanical operations are performed. . Steel parts with Rockwell hardness in excess of C40 shall be | resistance). . | ly .0006" for || NOTE: Must remove Type 1 coating before applying Type fi MIL-L-3150. "
The Black Chrome surface mdy be waxed or oiled to | stress relieved prior to plating by baking one hour or more {300°F | | g wrought-less | and Type IV treatments, No supplementary treatment. oed). With
darken the surface, -'é to 500°F) and baked after plating (375+25°F) for 3 hours. | %5 for die Chemically converted (may be dyed to color as specified).

e e B e e castings).
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¥1 No dimen- Good paint base and protective qualities for all magnesium alloys

Sy

Supplementary preservative treatment of coating, as specified.

MIL-C-13924C

. - . .
A dichromate treatment for magnesium. Color varies |2 I sienal change except EK30A, EK41A, EZ33A, BK31A, and MIA. , . .
. : mentary treatment with tive conforming 1o MIL-
s e 11OM light brown to dark brown to gray depending on g‘% Type Il g . o o gf’fg:?m G?a%e Yor MIL-L—:!m te for very small
; , : alloy. Only fair corrosion resistance {less than 24 hours g§ % NOTE: Precleaning and pickling may result in dimensional ' altema
A uniform black co:mng for ferrous metals, Mostiy a = No dlmen- for moving parts which cannot tolerate the dimensional change 20% salt spray resistance) | 5 . changes due to metal loss. parts).
. decorative coating. Only very limited corrosion protec- | . sional change | of a more corrosion resistant finish. For decorative applications ’ é iﬁ :3% No supplementary treatmet& dyed o coor ) With
tion under mild corrosion conditions. - and can be used to decrease light reflection. #9 T o : ; ; ; ; Chemically converted {may to as specified}.
. . ) Lo e d . © Typev | Nodimen- [ Canbe usedas a paint base, and is applicable to ali magnesium \ ; .
Black oxide coatings should normally be givena sup- | Class 1 |« lﬁ_\lkalanrggmdmz;gi. Fora:mugm '{0"' cast and malleable Irons. |\  warvanic anodize treatment for magnesium. Produces 0 g sional change || alloys. Used where optical properties (black) are required on o supplementary coating of supplementary coating as specified.
plementary treatment (i.e., oil displacement per Mil- | ; | plain carbon, and fow alloy steels. . a dark brown to black coating. Designed to give a pro- f’e %; . close tolerance parts (camera parts, efc.). NN S—— S —
C-16173 Grade 3 or protective treatments of M;HHWS) | s Fused salt oxidizing. For corrosion resistant steel aliows which £ tective film on alloys which do not react to Dow No. 7 | ‘ | : — S
" ar;l;earl?r?:r:gi d@éiﬂifﬁ (;Lr?;sh'c%h:& ion resistant steei || {reatment. Only fair corrosion resistance (less than 24 |/ %; E}f NOTE: Precleaning and pickling may result in dimensional RHOD'UM M"_ R-460858
alloys only. 9. i hours 20% salt spray resistance). . } changes due to metal loss. e SO o S
g e B T B e Over nickel, sitver, gold, or platinum.
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Over other meials, requires nickel undercoat.

MILM-45202C

SRR EL e A N R

good abraston resistance. Thicker coatings are very brit-
tle. Has high refiectivity.
Parts having hardness of Rockwell G33 o above shall |

Thickness:

Used on silver for tarnish resistance.

Snght sitvery white. Supplementary treatments for Type % As plated Coatings range 1(dm thin clear to light gray-green, 0 thick 323 :00001" iy
1t can be golden, iridescent, amber, black, olive drab. © Suppzememar‘/ c?;lfomﬁte treat;nent.t g:g; ?gﬁ:ﬂ;&ﬁ&%ﬁ;g{ g::{rj:ga;;ng:i;rset:s:r%:écg Ej Type | Light coating .00002" min. ¢ Applications range from electronic to nose cones ~ wherever
- ement osphate treatment. ‘ : " min. | i ; i i i
Corrosion resistance is very good, especially with Type | uppiementary phosp! [ n a final appearance similar to clear anodizing on Class A Tan coating (HAE) .00010" min. wear, corrosion resist soiderability and reflectivity are important.

It finish. Type | plating shall show no red rust. Type If
shall show no surface nor basis metal corrosion products |
after 96 hours salt spray expasure except that white cor-
rosion products at the edges of specimens shall not con-
stitute failure. Corrosion test shall conform to ASTM B117 ¢
(MIL-STD-1312, test 1 for fastener hardware). Type Il |
shall be aged at room temperature for 24 hours before
subjection 1o sait spray. Unless otherwise specified, steel
parts with tensile sirength greater than 240,000 ibs. per |
sq. inch shall not be plated. leteelpanshawngisomn i

Grade 1
Grade 2
Class C

Without post treatment {dyed)
With bifluoride-dichromate post treatment
Light green coating (Dow #17)

aluminum. The light gray-green coatings ase used in most
applications which are o be painted. The thick, dark
green coating offers best combination of abrasion
resistance, protective value and paint base
characteristics.

The HAE anodic finish is probably the hardest coating
currently available for magnesium, They exhibit stabifi. = Grade 1
ty at high temperatures and good dielectric strength, Ex- %;; Grade 3
cellent paint base. Requires resin seal or paint for max- gj%; Grade 4
imum corrosion protection. .
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SILVER T (0-s-a65D

SRR %mmwmm R

Type il
Class A

Heavy coating

Hard brown coating (HAE}

Without post treatment

With bifluoride-dichromate post treatment

With bifluoride-dichromate post treatment including moist heat
aging.

Where Class 1 is specified, all other visible surfaces shali be
Class 2 minimum thickness. If the maximum thickness for Class
1is not specified in the contract, order or applicable drawing,
the thickness shall not exceed 0.0008 inch (0.8 mil). Where Glass
2 is specified, 2ll other visible surfaces shall be Glass 3 minimum

Increasing use in both decorative and engineering fields,
including electrical and electronic fields.

0005" min, -
unless

= otherwise
specified.
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gasily. Hardness varies from about 90 Brinnell to about |
135 Brinnel} depending on process and plating conditions

psi and above, which are machined, ground, cold form- | thickness. Where Class 3 is specified, all other visible surfaces Y — With double application of bifiuoride-di Solderaility is excellent, byt d with age. Best Matte.
-] 3 ] pplication of bifluoride-dichromate post treatment erability is excellent, but decreases with age. €.
ed or cold straightened, a"‘if heat reatment, shal be ?,5 o shali be not less than 0.00015 inch minimum thickness. including mgisg heat aging. electrical conductor. Has excelient lubricity and smear }E Type I Semi-bright.
baked at a minimum of 375°F + 25°F for 3 hours or | - For fastener hardware. Unless ofherwise specified fast 4 Class D Dark green coating (Dow #17) characteristics for anti-galling uses on static seals, . Type Ili Bright.
more before cieaning and piaing . 3 thi o Sl Lo o Lare bushing, etc. Stress refief steel parts at a minimum 375° Grade A Chromate post-treatment fo improve tarnish resistance.
+  ware shall have Class 3 thickness plating. There shall be no bare - — — ; o i
| areas + 25°F or more prior to cleaning and plating if they con- = Grade B & ~moeeeen No supplementary treatment.
o : E LECTRO LESS N l c KE M l L- c - 260 74 E tain or are suspected of having damaging residual ten- 5;2%
- ?% For other tpan fastener hardware'the cadr}aium. plating shali be sile stresses. Embittiement relief all steel parts RC40 and Q
z% ?§ Class 1 thickness unless otherwise specified in the contract. e R e % R ST mﬁ&m&@@fﬁ”ﬁ:&?x&m fu.:mfm??mw?mmimﬁwi e above at 375F + 259F for 3 hours within 4 hours afte
- . : ; ; - Similar fo stainless steel in color. Plates uniformiy i in *The minimum thickness of the nicke! coating shall be 0. lating.
ﬁt”g @% Acticies with portions extemally threaded shall have 2 minimur recesses and cavities (does not buifd up on edges). Cor- ;g . otherwise inch (grade B) for cooper-, nickel-, and cobalt-based titanium piaiing

of Class 2 thickness on the threaded portions.

& Unless
ot
o

?& rosion resistance is good for coatings over 0017 ﬁ\j specified” and beryllium alloys. S e L Lot A T
z% Holes and other openings and articies with internal threads from thickness. Electroless nickel is used extensively in | | SU LFU Rlc AN OD l ZE

?j‘ which the extemal environment is completely exciuded shall not ©/ salvage of mis-machined parts. Also, for inside dimen- (i  Class 1 | =wwoomerereoeees As plated, no subsequent heat treatment. A bake for hydrogen -

| be subjected to thickness requirements but shall show evidence | sions and irregular shapes (where assembly tolerances % embrittlement relief is not considered a heat trealmen. S ——— s e

5

need uniformity provided by “‘electroless’ process).

Precoating and postcoating procedures:

- Class 1 - below RC40. Baking at 375°F + 25°F at users
option
Class 1- RC40 and above. Bake 375°F + 25°F for -
3 hours. Shot peen steel parts designed for unlimited ?;‘
life nder dynamic loads prior to plating. |
- Class 2 - below RG40. Shot peened parts designed for %
unlimited life prior fo plating. %

of coating. There shall be no bare areas.

s
S S

i

Convemzonal coatmgs from su furtc acid bath for afl aluminum
alloys, but not to be used where solution will entrap.
Intended 10 improve surface corrosion protection under severe
service conditions or as a base for paint systems.

Mmemum weight Type Il coatings aﬂer sea!ang
Class 1-600 milligrams/sq.ft.
Class 2-2500 milligrams/sq.ft.
{For wrought afloy 2000 series and casnng alloys g
with 1.0% or greater copper content minimum |
weight shall be 1400 milligrams/sq.#.) *
Corrosion resistance requirements (same as chromi
anodize).
Type Il processes may be used fo produce Type |

Class 2 Heat treated to cbtain required hardness. May be used on alt

Type 11 best for corrosion resistance. metals not affected by heating to 500°F and above.

Type Ui is used as a paint base. Excellent for plating stainless
steels that are to be used in conjunction with aluminum to pre-
vent galvanic corrosion.

Cadmium deposition should nof be used when an aliernate pro-
cess meets the performance requirements of this spec.

R

Class 3

Aluminum alloys non-heat-treatable, and beryllium alloys pro-
cessed to improve adhesion of the nickel deposit.

Non-dyed.
Dved. Specify color on contract.

Class 4 Aluminum alloy, heat treatable, processed to improve adhesion

of the nicke! deposit.
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- Class 2 - above RC40. Shot peened parts designed for 0 coatings. ,
R S A S B S unlimited life prior to plating. Post plating bake 3 hours || Grade A | oot 3 "
CHEM|CAL FI LM s M I L- c 5541 E min. 350°F. Grade B ti% 0005 min R P R ot e e e e
- Class 2 coatirg. Shall have minimurn hardness of 850 « Grade C % .0015"" min
T B T R A A R R e knoop (100 gm load} . %31 TlN M' L T*1 07278
ST o A A RS S hRS AR

Matenais qualzﬁed pmduce coatings that range in color
from clear to iridescent yellow or brown. Inspection dif-
ficulties may arise with clear coatings because visuat in-
spection does not reveal the presence of a coating.

For maximum pro:ectnon against corrosion, for surfaces o be
painted or left unpainted.

Class 1A chemical conversion coatings are intended to pro-
vide corrosion prevention when left unpainted and to improve
adhesion of paint finish systems to aluminum and aluminum
alloys. May be used for all surface treatments of tanks, tubings
and component structures where interior paint finishes are not
required. Repair of mechanically damaged areas of anodic
coatings conforming to MIL-A-8625 will provide effective means
of restablishing corrosion resistance but will not restore abra-
sion resistance of the anodic coating.

Class 3 chemical coatings are intended as a corrosion preven-
tive film for electrical and electronic applications where fow
resistance contacls are required.

Class 3. Post bake 1-1% hours at 375°F i 25°F.

F
R

S

R
IR

luster in fused condition, Soft, but is very ductile. Cor
rosion resistance is good. {Coated items should mee
24 hour 5% salt spray requirement). Solderability is ex

on drawing.
Thickness

TR

e R S e e e R R R s e

gLecmd'PdusmNG " (NO MIL-SPEC NO.)

" S R T S C L e i e S R R R R s R R e R D e R R R e
Process electrolytically remaves or diminishes scratches, | Typical g’} Typical dimensional change.
bures and unwanted sharp edges from most metals. & Thickness 1/ Process is not recommended for close tolerance surfaces.
Finishes from satin to mirror-bright are produced by con- | Loss .0002" ©
trolling time, temperature, or both.

SR
R

e

{changes structure and foses adhesion when exposed | : J . .
to temperatures below -40°C). ¢ g ; glgfggd':e%oslzed.

Flash for soldering.
To prevent galling and seizing.

Where corrosion resistance is important.

To prevent formation of case during nitriding.

resistance and solderability.

)
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GOLD R MlL G 452040
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© MIL-F-495E
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Used as a base for lacquer, light ¢it, or wax. For decorative,
optical and corrosion retardant applications.

R
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TIN LEAD ~ MIL-P-81728B

B B e SR
Excellent soldezability. Either a matte or bright luster is
acceptable. For electronic companents, use only parts

with a matie or flow brightened finish. "

e e B T e T R A e A S
Yeliow to orange color depending on proprietary process ﬂ 99.7% go!d minimum (Grades A, B, or C)
used. Will range from matte to bright finish depending = 99.0% gold minimum (Grades A, B, or C}.
on basis metal. Good corrosion resistance, and has high | 99.9% gold minimum (Grade A only).
tarnish resistance. Provides & low contact resistance, | 90 Knoop maximum.
and is a good conductor. Has excelient solderability. If | 91-129 Knoop.
the hardness grade for the gold coating is not specified, | 130-200 Knoop.
type | shalf be furnished at hardness Grade A, and Type E" 201 Knoop and over.
?

e
e e

T e e :
A umform black corsosion retardant for copper. Coating -
has no abrasion resistance. ‘

Tin 50 to 70% by weight.
Lead remainder.
{Unless otherwise specified).

e
00 c 3208 Il shall be furnished at hardness Grade C.

For soldersng a thin purity soft gold coating is prefer- |

SRR TSR B AR yed | A minimum thickness of 0.000050 inch and a max- |

imum thickness of 8.00010 inch shall be piated.

For flow brightened electronic components.

e

T B T s
Excellent hardness (Reb8-74), wear resistance, and ero-
sion resistance. Has low coefficient of friction, and is
resistant to heat. In addition to above properties, ean
be rendered porous for lubrication purposes.

T
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PAINTING SPECIFICATIONS FOR MILITARY MISSLE, ELECTRONIC, COMMUNL-

s
Pt

Corrosion protecting plating.

e CATION AEROSPACE FEDERAL STANDARD NO.  595A COLORS
All coated steet parts having a hardness O;R()clggg  Class 2 g As specified Engineering plating. S ———— S ——————————— “;m‘f“iwmgh;&:ﬁmmm ‘.,r: wﬁ?"’“"”“m" ﬁﬁfﬁgﬂw&mﬁmﬂ ”“‘““‘W““m“:gz“;“z;;“m g‘m :
€36 and higher shall be baked at minimum 375 4 | on drawing. ¢ ain ilkscreening application on all . il—E— Ocean erior namei
per the felglowing schedule: . gﬁ i thic “ M I L A 86 25 E substrates: “{g Mii—P--153288 Pretreatment Green Wash Primer
. | kness | ) Wood. metal. olastic. af tic alloy, || MI—E—15982b Qutside Gloss Black Vinyl Alkyd Enamel
) % E\ not spemfed , S R Y S T e O R R S O e be(:'ou‘ mme t?‘én prﬁas I?]‘ hg ?‘s{s:kei ex&?h;cs a aoﬂy d }:}ﬂ Mil—E--15833b Qutside Dull B]xy Vinyi Nkw Enamel
Tensile Strength Time (At L E% min. thick-  f Color wil vary Y fom hgm 1o biack dependmg on alidy g Type I |} As specifed || Hard coatings may vary n thickness from 0.0005" to 0.0045". chren,  hanium. - Jugh A ys. F Mil—E—52798a Camofiage Enamel
Ksi Temperature Hows) | e shalbe | . and thickness. Can be dyed in darker colors depending on drawing. 1 Specify tickness on conlract or applicable crawing. Al iy and baked enamels: | Mi—P—52085 Red Oxide Primes o
160-180 3 . R = | on thickness, Coating PENETRATES base metal 25 much | oot | ir dry and baked enamels: 0 Mi—Dp—40m2 Finishes for Ground Blectronic Equipment
181-220 8 . Class2a |~ |/ Plated to Specified dimensions or processed to Specifiec dimen- = a5 byilds up on the surface. The term THICKNESS in- %; specified Textures, epoxies, vinyl and urethane, chemical | Mi—L—19538 Lacquer. Acrylic nitrocellulose. Camofiae tfor Aircratt use)
221 and above 12 . E | sions after plating. cludes both the buildup and penetration. Provides very nominal | agent resistance coating (CARC). laquer. conduc- . Mil—£—52798 Enamel, Alkyo. Camofiage
. Class 2b %‘2 E Parts below Rockwell C40 and subject to static loads or designed &1 narg ceramic type coating. Abrasion resistance will vary | thickness | tive paints for"EMI shielding. | mD—P;;gsgzaa E‘Egsh ?mEﬁnzenﬁ Class and Class B
| Al Class 2 plated parts designed for uniimited lfe under - ?g @g for timited life under dynamic loads. ~ with alloy and thickness of coating. Good dielectric | §2i shall be - Dry or solid film lubricants, air dry and high | E:EZS’H{: Lusted kydmkyd Combination Air Dry or Bake Enamel
dynamuc loads shall be shot peened per MIL-S-13165 Class 2¢ gg wremmeecenenenee [ Parts betow Rockwell C40 and designed for unlimited life under | properties. i 0.0027 ' temperature bake: | TT—E—527 Enamel, Alkyd, Lustreless
or MIL-R-81841 prior to plating. | %3 dynamic loads. _ | Do not seal coatings where main function is to obtain | | e Not dyed or pigmented. .| Masking inks, silkscreen inks and epoxies. all || y7—g—529 Enamel, Alkyd, Semi-Giass
Class 24 || orerememorees . Parts have hardness of Rockwell G40 or above and subject to | maximum abrasion or wear resistance. When used for i Class 2 11 - || Dyed. Specify color on contract. | Military primers, multi-tayer primers. | Mis—20007 Group Radar Hawk and Patriot Missie
g % static loads or deslgﬁed for limited life under nynam)c qués . exterior app"caﬁons feqﬁiring corrosion resistance but . = - Process can be controlied 1o very close thickness tolerances. - Maskmg and paintmg for selective platlng and
e i R Parts have har dne_ss of Rockwell 6‘49 or abave and are design- . permitting reduced abrasion resistance, the coating shall Where maximum serviceability or special properties are required, | chemicat milling. I MULTS LAYER PAINT FOR ENGRAVING AND CORROSION
j ed for unlimited life under dynamic loads. . be sealed (boiling deionized water or hot 5% sodium | consult metal finisher for best alloy choice. Thick coatings (aver jg | RESISTANCE. ALSO STENCILS. SILKSCREEN AND ENGRAVING.
eﬁ; o _ i dichromate solution, or other suitable chemical ¢ .004") will tend to break down sharp edges. Typical applica- S ———— A ————— . R S ———————

solutions). .
Abrasion resistance for unsealed coatings tested by =
method 6192 of FED-STD-141 using CS-17 wheels with {
1000 gm load. For 2024 and other copper bearing alloys |

tions: hydraulic cylinders, wear surfaces, actuating cams, efc.
Can be used as an electrical insulation coating. **Flash™ hard
anodize may be used instead of conventional anodize for corro-
sion resistance and may be more economical in conjunction with

ASTM- 8633 78

AR e *"ME,% e T e R R

As plated.

MIL-A~8625E

RS O A
Conventional chromic acid bath. Shall not be applied to

Tms s;}emfleatldn covers requnrements for elec-

Mmsmum Weighf Type i caatings after 593""9' | " the anodic coating loss shall not exceed 40 milligrams ¢ other hard anodized areas. '
Class 1 - 200 milligrams/sq.%. % d 0003 | aluminum afloys with over 5.0% copper, 7.0% silicon, or tofal gﬁ% — for alt other alloys shall not exceed 20 miiliggams 1 trodeposited zinc coatings applied to iron or steel articles & . Q . _
Class 2 — 500 milligrams/sq.ft. | %% alioying constituents over 7.5%. (Note: alloys with higher than i . to protect them tram corrosion. It does not cover zing- S B emeemeeeeees With colored chromate conversien coatings.
Corrosion Resistance Requirements: ? 8.09 silicon content may be anodized subject to approval of S T S e T T A coated wire or sheets. =

High strength steels (tensile strength greater than 171

acquiring activity if supplier shows coatings equivalent to that
MPa} shall not be electroplated.

Salt spray requirement is 336 hours, 5% solution per ©

eremeeeesesee 1 With colorless chromate conversion coatings.
method 811.1 of FED-STD-151 or ASTM B117 (surface i

on lower silicon contents).

LUBRICANT, SOLID FILM __ MIL-L-8937D _

g} iﬁ With phosphate conversion ¢oatings.

i« inclined approximately 6 degrees from the vertical). The = Type IB 0.00002"- | Low voltage chromic acid anodizing {20V). Use Type IB1or 7000 | e %Wﬁﬁmmwwwmmmwm% e o Stress relief: All parts with uitimate tensile strength 3 ; _

| specimen panels or finished products shall show no more | 0.0003". g series alloys. Heat treatable alloys which are to receive Type 11 ysed 1o prevent galling and seizure of metals. Lubncant ' | Unless ‘% For sliding motion applications such as plain and spherical bear- 1000 MPa and above at min. 190°C for 3 hours or more | 7 Supplementary treatments shall be in accordance with Recor-
. than a total of 15 isclated spots or pits, none iarger than gf | coatings should be tempered (such as T, or Tg). g covered by this specification is intended for use on . gg otherwise ings, flap tracks, hinges, threads, cam surfaces, etc. before clganing and plating. ? Tié mended Practice 82(}1. Type IV shall be in accordance with
%fi% 1/32 inch in diameter, in a total of 150 sq.in. of test area g? 3 % aluminum, copper, steel and stainless stegl, titanium, specified. & Do not use on materials adversely affected by exposure to Hydrogen embrittiement relief: All electroplated parts% §5 Recommended Practice D2092.

= : . s . o ; . .

% grouped from 5 or more test pieces; or no more than | Class 1 g ~---em 11 Non-dyed (natural, including dichromate sealing) || and chromium and nickel bearing surfaces. Useful where L .0002-.0005" ? temperatures of 302°F for 1 hour — on bearings containing roll- 1200 MPa or higher shall be baked at 190°C for 3 hours % i

i 5isolated spots or pits in a fotal of 30 sq.in. from ong ,§ Ej Dyed. Specify color on contract. E%g conventional lubricants are difficult to apply of retain or | ‘ | ing elements — or where there is potential contact with liquid ;é or more within 4 hour after electroplating. | ff

Clags 2 | woressorrerrsne

|

o

| or more test pieces.

where other lubricanis may be easily contaminated. | oxygen.

Corrosion Resistance Requirements

57 S

-
)

. : ﬂf ( v % Cured iubricant film is highly resistant to conventional - - E%

e : s Wmmmmmﬂmww:mmw&mmmmw f|Ul£f lubricants. i Tyﬁes Test ngod. fr, éga

? COPP ER MlL c 145508 ST —G———————————— NN— —— ﬁmﬂﬁ#W'W*memwm@m%wmmmwm i 12 ;%jg

é’%%%@%“ﬂwww — e S mwﬁ%‘&ﬁmm%s”%b N'CKEL 00 N 290 A _jgfi

| Cotoion e when e 8 'gniﬁ}i‘élfﬁuﬁ@? } % 3?;282;}2::?:;1 Thete s a kel fis oramast any eed. Nkl can | 1| 108 | NOTE: Al stesl arts hving  tnsi, stengh of 2000 o T T D Iy e

. - ekl i = There is a nickel finish for almost any need. Nickel can '; L . NOTE: All steel parts having a tensile strength of 220,000 or ifioation® ;

%d of copper processes are avalabe, each designed fora ;¢ Class 0 || 001-005" | For heat treatment stop-of. | be deposited soft or hard-ull or bright, depending on | thickness of 5 greater shall not be nickel plated without specific approval of C!as:ﬂcact;me rglit‘;r':atver i mxkngﬁﬁqs

. specific purpose. Brightness (fo eliminate the need for & ¢jaqq ¢ % 001" For carburizing and decarburizing shield, aiso plated through £ process used and conditions employed in plating. Thus, | ~ COPW and g procuring agency. . Coating Suffix Condition®0 m

| el it martind electrolorming): Fine gain (1o ¢ g | printed circult boards.  hardness can range from 150-500 Vickers. Can be simiar | | For corrsion protection . s K

o , - . ; , . to stainless steel in color, or can be a dull gray or light reosion protecti . FelZn 25 SC 4 (very severe 25

? Stress refief steel parts cold straightened or suspected | é Class 2 g 0005 1 As an undercoat for nicke! and other platings. re (alrgost white) cofor. cGr{oasmn ,es,stanie?’safch. . FelZn 13 SC(3 gevere) ) 13
of having residual tensile stresses (350° +25°F-3 hours). | | o ; e e 1 fion of thickness. Has a low coefficient of thermal ex- Fe/Zn 8 SC 2 {moderate 8
Parts with tensile strength over 210 Ksi bake 24 hours | Cless 3 | .0002 % Tdf ;!reav;ﬁt t)Jasas metal migration into tin (prevents poisoning {;g pansion — isemagnets!c &1 stoe pa:?ts I?avmg . FelZN § S (1 (mild) ) 5
witha 4 hours after plaing. | Class 4 B ELL SQMWWWWWMW%W - ness of Ro-40 or greater require a post bake at 375° | A Iran or steel with zinc electroplate. Numberal indicates thickness in micrometres
e AT s % +259F for 3 hours. é . B See Appendix X2 ’ ‘

MIL-P-27418 (USAF) i

i "’“&Wg e S T e ]
. .000010 to s%j Electroforms, Molds, Electronic leads for ductility.

200+ Flexiable circuits, soldering, Brazing, PC Boards. ditfusion bar-

C Where service conditions are valid enly for coatings with chromate conversion coating. Type I for SC 4

and 8C 3 and Type il for §C 2 and SC 1.
R e e e i e DO R e R e e B e e e S
Contact your plating & painting vendot to confirm spacifications are to the fatest revisien.
Thank you and have a goed day.

For engineering applications.

; raer in be!ween Gold over copper Pria:mg in 1989,
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