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Selective (Brush Flating), Electrodeposition MIL-STD-B86SC

i. This military standard is approved for use by the Department of the Air
Force, and is available for use by all departments and agencies of the
Department of Defense.

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

pertinent data which may be of use in improving this document should be
addressed to 00-ALC/MMEDG; Hill AFE, UT 84056-5609 by using the self addressed
Standardization Document Improvement Froposal (DD Form 1426) appearing at the
end of this document or by letter.
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MIL-STD-B6SC

MILITARY STANDARD
SELECTIVE (BRUSH PLATING), ELECTRODEFPOSITION

1. GSCOFE

1.1 Furpose. This standard covers the process and materials for selective
electrodeposition of various metals and alloys on ferrous alloys, aluminum
alloys, copper alloys, nickel alloys and corrosion-resistant steel, etc.

1.2 Frocess description. The selective plating process (sometimes called
"bruch” plating) is a method of depositing metal from concentrated electrolyte
solutions on selected areas without immersion tanks. In this process, metal 1s
deposited from an electrolyte held in an absorbent material attached to an
inert anode. Flating contact is made by brushing or swabbing the part
(cathode) to b5e platec with the electrolyte-bearing anode.

1.2 Selective plating uses.

a. To prevent or minimize dicassembly costs.

b. To mirnimize machining costs (plate to size).
c. -Te minimize masking coste

‘d. To develop field capability.

e. To plate small areas of extremely large parts.
f. To supplement conventiocnal plating.

g. To plate high strencth steels.

h. To plate onto difficult to plate metals, i.e., Aluminum, Molybdenum,
Titanium, etc., either as a bonding agent or for subsequent finishing.

i. To restore worn, corroded, or overmachined parts. back to size.

1.4 Frinted circuit repairs. Because of the growing demand and limited
availability of electronic components, there has been a significant increase in
the need for an approved repair process for salvage of damaged or defective
printed circuit boards. Techniques have been developed utilizing selective
plating for repair of these boards. These techniques are available through the
manufacturer of the selective plating solutions. The specific types of repairs
that carn be accomplished are:

a, Repair cof defective plating.
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f. Repairs of damaged plating in through heles.
2. REFERENCED DOCUMENTS
2.1 Specifications. The issues of the foliowing documents in effect on the
date of irvitation for bids form a part of this standard to the extent
specified herein.

SFECIFICATIONS

M2 Y ¢ o - .-

ritiitary

MIL-S-500Z Surface Treatmente and Inorganic Coating for Metal

Surtfaces cf Weapon Systems

MIL-F-2024% Flating Units, Selective (Brush), Fortable

MIL-STD-1504 Abrasive EBlasting
(Copiecz of epecifications, standards, handbooks, drawinge and publications
reguirec by contractor in connecticon with specific acguisition functions should
be ghtained from the cormtracting activity or as directed by the contracting
gfficer.!
2.2 C(Order of prececence. In the event of a conflict between the text of this
ctandarc ang the references cited herein, the test of this standarc shall take
et =Tat=tnl=ta Vel =]
precedence.

Z. DEFINITIONS

Z.1 High strength steel. For the purpose of this standard, high strength steel
is defined as steel heat treated to 180,00 pounds per sguare inch (psc) and
above.

4, GENERAL REQUIREMENTS

4.1.1 Repair areas. The use of this process will be governed by the
expediency and economics of the individual case. The areas to be repaired will
normally be limited to reasonable small areas, but in some casez it will be
practical to piate large areacs.

rno
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4,1.2 Cleanliness. All solutions shall be clean and free from contamination.
:en to insure that the solutions are not contaminated by
used anodes, other plating sclutions, and/or grease and oil from surrounding

areas.

4.1.7 Scale, oxide, and grease. Selective plating solutions are not designed
to remove large amount of scale, oxide, oil or grease. Use mechanical or
chemical methods to remove large amounts of scale or oxide. Use solvents to

remove large amounts of grease or oil.

4.1.4 Selective plating characteristics. Selective plating solutions are 5 to
S0 times as concerntrated as tank solutions. The current densities used range
from 500 to 10,000 amps/FT2, The voltages listed on the solution containers
have been precalculated to give proper current densities. Too high a current
density burns the plating anc too low a current density produces stressec
deposits and low efficiencies. Agitation is provided by anode to cathode
motior. Too clow a motion causes burning and too fast a motion resulte in low
efficiencies and stressed depeocsits. If the tool is too dry it will result 1in
burned plate, course grain structure and unsound deposits. The minimum
operating temperature should be 70 degrees. Consult the technical data sheet or
technicel representative for maximum operating temperature of plating
soclutione.

WARNING
Chemical breakdown of solutions may occur if advised maximum temperature is
exceeded.

4.1.5 Ac+ivating. Materiale that normally have a passive surface (stainless
steel, chromium, nickel, ang aluminum) reguire an activating operation. The
activating operation removes the passive surface.

4.1.6 Film removal. Etching operations sometimes result in the formations of
an 1nsoluble surface film, for example: carbon on carbon steels. These layers
car interfere with adhesion: therefore, it ie important that these films are
removed in the preparation procedure prior to plating.

4.2 Sclutions.

4.2.1 Typec of solutions. The solutions used in selective plating include
solutions for cleaning, etching and activating the surface to be plated,

plating solutions for depositing pure or alloy metals, stripping solutions and
special purpose solutions such as anodizing, chromate treatment, etc.

Solutions of any manufacturers may be used provided they meet the applicable
plating requirements and are qualified by procedure tests. However, plating

and preparatory sclutions of different manufacturers should not be intermixed or
substituted into a plating procedure. -

2N

,2.2 Characteristices of selective plating solutions. The solution
manufacturers have prerfared ang made available comprehensive literature on
their sclutions. Thie information should be reviewed when selecting a solution
and the instructicns fcllowed when using the solution. The sclution containers
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are labeled as to range of voltage for various anodes and solution factor.

This information should be used during plating operations. The selective
n'l:af"lnn eplution characteristice listed in the Qppendiy are precented as a guide

latir ution acteristice listed in the QAppendiy e presenteg a gui

¥or solut10. selection and use.

4.2.2.1 Solution usage.

a. Alkaline and neutral sclutiens are preferred on porous base
metals, white metals, high strength steel and for improved throwing power.

b. Acid sclutions are generally used for rapid build-up and as a
laminating structure material in conjuction with alkaline type solutions.

4.,2.2.2 Immersion deposits and preplates. Immersion deposits will form with
no current flowing from certain solutions on certain base materials. Immersion
deposite have poor adhesion to the base material. Freplates are often used to
prevent immersion deposits from forming thereby improving adhesion. Commor

1 + -

e Lo 4 -
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FpialLed arc jiiLhel ¢y Juiu o

-l Y amd -
] Hallaulbe
.2.2.3 Chrome plating solution. Chrome deposited from selective plating
solutions is not recommended as a wear resistant coating. The hardness of
lated chromlun depocxt: 1s about 600 Bri
=t 4

¥

in the use of other me
romium woulc normally be used.

4.2.2.4 EBuild

can be deposited

becaomez exces a
from 0,001 to e

At this pcint for he depos*t must be SmOOthEu by machl 110 .
grinding, or sandz then be cleaned, etched and reactived
before additional o £. This can be easily and reliably
done on mere noble suc! cop acid deposits, silver, gold, etc. The
hiarder materials cuch &t obalt and nickel tend toc form passive films and must
be activated, ar cpe-ation that reqguires speed and operator skill. Thie
presents some eiement of risi. There are several techniques to circumvent this
element of risk. They are: -"

a. Select metals and or specific solutions with less of a tendency to
become rough with thickness. The manufacturers of selective plating solutions
have developed several solutions specifically for heavy build-up. By supplying

e e T e B - Py S 5 LY e m de - - LL_ [R—— _ =L _ __: s
CNnese sStlUtions as Conscant 7i0W Fate and tne use Or aorasive Lype Laovers SUCﬂ
at "Scotch Brite" it is possible to deposit layers of metals such as nickel in

wcess of 0.030 inc
manufacturers list
their literature.

without layering or sandwiching. The solution
normal maximum thickness build-up for each solution in

[ T g /1)

llee a2 laminzaticn tochni mio whorahy lavare né arcer mAre
o. vee a laminatlion 1eChnlque wnherecy layers or & narcer more
difficult to activate material are laminated with a softer, more easily

>
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activated material. A typical e

P )

. 0as"

wample would be to plate 0.002" nicke! then
repeat until the desired thickness, is obtained.
Copper acid deposits are easy to activate and, therefore, a simple reliable
procedure ic being used. Grain growth is in horizontal layere for soft metal
and vertical layers in hard metal. Thus, alternating layers of hard and soft
deposits dissipate or eliminate stress much the same as the theory behind
plywood.

4.2 Anodec.

4.2.1 Anode materials and shapes. The removable anodes are available in a wide
range of standard sized and three basic shapes. They are as follows:

a. Cylindrical - for plating inside diameters.
. Concave - for outside diameters.
c. Flat or block shaped - for flat shapes.

. Bulk blocks of graphite material are available for manufacturing
cnecial cehares.

s cshapes.

The anodes chall be of high purity dense (minimum bulk density of 1.74 g/cc and
a maximum grair size of C.008 inches) graphite, platinum, platinum plated
titanium, or 90 nercent platirum and 10 percent iridium unless otherwice

PO T Ty .~ b, bl wmemmmet kRl A me s Al Armnmy Y ab A
QAULTIUN cold WY LITE T ESRWISIULE CHLLITIREED L1ty W Walideaitddiie
be kect for use with each nlating solution. Each anode should be dedicated to
& sclution and should be identifiec with solution code and polarity. Ancdes
that have beer used for reverse current cleaning and etching operatione should
be marked as such and shoulc not be used with forward current.

Coamarates armAdae ehmiil A
ceparate enQies SNnbUlLCT

4.2.2 Ancde seleztion.

4,2.2.1 Anode selection for preparatory steps. The cleaning, deoxidizing,
etching and activation cteps usually reguire much less time than the pliating
stepe. Therefore, clcse matching of the anode for the preparatory steps 1s noct
as important as in the plating steps. To insure that thorough and uniform
preparatory operations have been carried out, it is desirable to use adeguate
size tools for those operations (recommend that the preparatory tools cover a
minimum of 10 percent of the area to be plated).

4.3.2.2 Anode selection for plating steps. Metal is deposited essentially only
in the area of the tool to work contact. As a result, the following should be
considered when selecting an anode:

a. The anode should have optimum contact area with the work piece,
approximately 1/7 to 1/2 the total area to be plated when used in manual
operation. Fower pachk size and the configuration of the area to be plated are
of primary importance in automated or mechanized flow plating.

b. The anode should be selected which most nearly conforms to the

(8]
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configuration of the parts: For example flat anodes for flat parts,

cylindrical anodes for internal diameters and concave anodes for outszde
diameters, etc.

c. The anode should cover the full length of a diameter or a flat
area.

-~ Llbmom wal mbdrmm Yawmm avrmaas Fhoa mavsmirm domml dm rimeml. ememd A~ <11

U wilieil P.LC\LA ILS‘ Qi YT ol ©aooy WIS & A T “uwa LU WUl R LuniLacs L wildl
depend on the plating solution and power pack used. The maximum contact area
may be computed using the following formula:

In the above, C.A. = maximum contact area (In): A = amperage output of power
pack; C = current density for the solution under optimum conditions.

— n -
€. H 8]

[ Sap s - — [ S Poape R . - A -_ -1 . - Y Y o - -

TLET T dab Uee brieLilElU, 1L Slidlil Ur Uriiile as
necessary for flow plsting where required and wrapped with the appnropriate
——————— r el = == re=>= = A o o [l
material selezted in conjunction with solution manufacturers recommendations.
4,7.% Tocl coveringe. The tool covering is used to hold and distribute the
soiution uniformliy. Solution manufacturers recommended tool coverings should
be used as they are essent:ial for succescsful plating., Some of the most
commonly used coveringe are:

o

Scotch-Bright

e. Dacron felt

Cottorn, dacron or cotton dacron cleeving can be used to extend the tool covering
life of the cotton or dacron batting. ) )

4.4 Ecuinment. (Reterence MIL-F-R02494)

1.4 Eguip

4.4,1 Power unit. A suitable power source is required and shall operate on
110, 220, or 440 volts alternating current (AC), 60 Hertz single phase or three
phase 1nput. The unit shall bé capabie of producing direct current having
smooth characteristices, The power unit must be able to output 2 minim;m ot 8
amperes at 10 volts. Minimum instrumentation shall include a volt mete

ammeter, ampere-hour meter, variable DC output and AC and DC circuit brealers.

4.4,1i.1 Ammeter. ne ammeter shall have sufficient capacity to provide a
LYY eerala wasdimnm mamizn]l 44 4o mavimim cramarity AL FRa AALmAar EeMnircs anA an
TLida -0l T Pl 4! l\;] :'L.“_\E& wuw L THQ Y Llll\.\lll \-C\)JGL.L “ y i Wi [SAAAA] =S LSS I S — i @l
accuracy of * five (3) percent of the current being measured
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4.4,1.2 Voltmeter. The voltmeter shall have sufficient capacity to provide a
full-scale reading equal to the maximum capacity of the power source and an
accuracy of * 1.0 volt.

4,4.1.3 Ampere-hour meter. The ampere-hour meter shall be readable to a
division compatible with power unit and application {(i.e. 15 to 30 amperes 0.001
amp-hr, 60 to 200 amperes (.01 amp.hr, over 200 amperes 0.1 amp-hr.) Accuracy
shall be = 1 percent.

4.4.1.4 Microprocessor. Optionally replaces the singal digital ampere-hour
meter, with five (5) proarammable memories. The Microprocessor will monitor up
toc a five (5) step procedure and notify the operator by audible alarm when
reguired ampere-hours is reached in each step. It performs as a calculator,
automatically inputs the results of the calculations into the power supply
control mechanisms, and monitors selective plating operations as follows:
performs surface area calculations and incorporates them with ampere-hour
factor and thickness build-up requirements to determine pre-set ampere-hour
values for the job. It then automatically programs the alarm system. The
Microprocessor iz capable of monitoring coating thickness in inches or
ampere-hours. In run mode, ampere-hour usage is monitored so that operator can
record sclution usage to avoid over-depletion. Ampere-hour monitor retains
data from repetitive operations in its cumulative memory.

4,4,2 Flating tool handles. The handles shall be designed to hold anodes of
various sizes and configurations. The handles should be designed for rapid
cooling. The handle shall be insulated for safety reasons.

-4.4.3 Dishes, beakers and flasks. The dishes, beakers, and flasks required to
hold the plating solutions and catch the run-off should be inert to the

solutions and of the aDDrDDrlé\tE CDnTlgUratlDﬂ-

4,4.4 Accessory eguipment. Depending upon the type of work being done, other
iteme may be required such as:

4,4.4,1 Rlacting equipment and abrasive. The size of the cabinet shall be
adequate for the part to be plated. Air lines shall be suitably trapped and
filtered to prevent in-process contamination of the parts to be cleaned. The
blast material shall be aluminum oxide (AL20s) or silica (SI0z). The material
shall be of particular size or grit that will not affect the micro finish or
dimension of the part. (The blast material and blast procedure are subject to
the approval of the responsible engineering organization).

4,4,4.2 Motorized turning head. The motorized turning head is used for
rotating components such as shafts, bearings, etc., to assure concentric and
uniform plating. The motorized turning head shall have a speed control from
0-600 RFM with an input of 110V, single phase, 600 hertz AC. The turning head
shall also have an on-off reverse control in either direction of rotation.

4,4,4.7 Rotary power anode. Rotary power anodes are used to rotate the anode

for the platlng of internal diameters or to reduce operator fatigue on large
areas. The rotary power anaode shall have an input of 110 volts, single phase,
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areas. The rotary power anode shall have an input of 110 volts, single phase,

600 hertz AC current. A stepless speed control from 0-900 RFM and a reversing

switch are also reguired.

4.4.4.4 Additional eguipment. Additional equipment such as transversing arms

- mechanized arm for holding anode during plating, heater, pump, filter package

for solution maintenance and temperature control, solution coolers, etc., are
availahble through the solution manufacturers,

4.4.4.5 GSafety requirement. To provide safe and healthful working conditions,
insure compliance with personal protective equipment standards (face shield,

rubbe* gloves and apron) found in the CFF, Title 29, Labor, Chapter XVII,
Subp 1 (Dcen o

T mme)
PRI - A

S. DETAILED REGUIREMENTS

5.1 Calculation of required ampere-hours.

a. Each selective plating solution has a solution factor which is en
r

the ampere-hours required to deposit 0.001 inch on one square inch of su

al to

ual
face

1am oo dhm ammmume bt e mi il e e o —

'guzc a5 wne nmpcr:‘uuur: rrquzruu to UEpU:LL an
ace. This allows the operator to utilize the a
required thxclr s irn lieu of a whole number representing how many tenth
thousands he 1¢ deallng with.
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u51ng the new "selectrone” fiqure the numbe* Df ampere- hours require
geposit one inch of degposit on the number of square inches involved.
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c. Multiply the figure calculated in paragraph "b" by the thickness to be
depocsited in i1nchee times 10% or 14 the new "selectrons" figure is used by the
thickness in inches. The result is the required ampere-hours; i.e., plate two
square inches to a thlchness of 0.001 with a solution factor or 0.020 or a new

"selectrans'" sclution factor of Z20Q0.

(OLD) 2in? X 0,001 inch X 104 X 0.020 = .4 ampere-hours

(NEW) Z2in2 X 0.001 inch X 200 = .4 ampere-hours
5.2 General plating procedure. This procedure is listed for general
Ay sy Al Ermr ernarms Lirmr ammlimabimme cmm mawomenmb B P cmd dbhe mml. ikl am
UiDLUWUDDiW i (] SPHELLTIL appidilalliuiin DEE Jar ayl apil Js o aliu Lhie SUiuvl uil
manufacturer ‘s instructions.

a. Frior preparation. Selective plating cleaning solutions are not
designed to remove large amounts of grease, o0il oxides and scale. Mechanical
methods should be used to remove large amounts of scale or oxides. Solvents
should be uzed to remove large amounts or grease or oil.
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b. Electroclean. Electroclean to remove residual amounts of oil, grease,
and light oxide films. Forward current is normally used but reverse current can

be usec to prevent hydrogen embrittlement. Electroclean an area larger than
the area to be plated.

Rinse. The purpose of the rinse is to remove all of the previous

on, so that the following solution will not be contaminated. Rinsing

= i 1
a very important step, and usually but not always follows each step. Rinse a
larger area that the area to be plated. Use clean tap water.

d. Etch. Etch the surface as required. Small amounts of oxides may still
remain on the surface of many materials after electrocleaning. "Flowed" metal
is often present on the surface from machining, grinding, and polishing
operations or throuagh usage of the part. The etching operation is used with
reverse current and is continued until the oxide film, flowed metal and
contaminated surface material have been removed and a uniform "grainy" surface

appearance 1¢ obtained.

p.

€. Desmutting. The etching operation on some materials results in the
formation of a loose layer of insoluble material. This layer causes poor
adhesion to the base material. This layer can be removed by an appropriate
desmutting operaticn. The desmutting is completed when the surface is uniform
in appearance, and continued desmutting does not result in the surface becoming
lighter irn color.

f. Activating. Activate the surface as required for plating on aluminum
alloys, high alloy steel, stainless steel, chromium, nickel or nickel alloye
The purpose of the activation step ic to remove the characteristically passive
surface of these metals.

g. Freniate. Freplate as reguired. In many cases to obtain maximum

" adhesion, preplates of a suitable metal are deposited prior tc deposition of
the metal desired. Follow solution manufacturer ‘s recommendations for bonding
and preplats thickness.

L. Electroplate. The final preparatory operation should be followed as
spoon as possible by the plating operation.- Electroplate in accordance with the

solution manufacturer’'s 1nstruct10ns.
i. Dry. Dry using a warm air blower, paper toweling, or clean dry rags.

.2 Alternate activation method. An alternate method for activation of base
metals is the abrasive blast method. There are distinct advantages to this
type of activation procedure, such as speed and consistency. Abrasive blast
activation works well on all base metals and is especially useful in the
activation of high strength steels, dissimilar metals and unknown metals. ’

Refer to MIL-S5TD-1504 and the solution manufacturer ‘s recommendations for the

N L ks N Y
tse of this methol.

w

5.4 Flating on cdiscsimilar metals and changing base. As a general rule when
you have two dissimilar metals tc plate on, follow the plating procedure for

9
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the one with the most steps of activation. 1If activation steps have to be
mixed, use reverse current activation steps prior to forward current activation
steps. Example: Fill pit in chrome plated aluminum, '

a. Electroclean using forward current until water does not brealk on
surface.

b. Rinse thoroughly with clean tap water.

€. Activate the aluminum surfaces using reverse current and the
appropriate solution until a uniform gray to black surface is obtained.

d. Rinse thoroughly.

e. Activate the chrome surface using forward current and the appropriate
solution.

f. Do rot rinse.

g. Immediately nickel flash the surface to a thickness of 0.0001 inch.

=

Nickel flash with one of the preplate nickels.

h. Rinse thoroughly.

i. Continue plating with the desired metal to the proper thickneses.

j. FRinse and drv.
5.5 Surface preparaticr. The selective plating solution manufacturers have
prepared and made available comprehensive literature on the use of their
solutions. This literature shouid be reviewed when planning a selective

plating repair. The following selective plating procedures for plating on some
of the more common basic are presented as a quide.

9.5.1 Flating on aluminum and aluminum base alloys.

a. Electroclean with chemical solutions using forward current.

b. Rinse thoroughly with clean tap water.

c. Activate with reverse current until a uniform gray to black surface is
obtained. "Do Not" over activate.

d. Rinse thoroughly.
e. Immediately electroplate to color with a preplate of nickel or copper.
f. Rinse thoroughly.

g. Continue plating with the desired metal to the proper thickness.

10
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h. Rinse and dry.

NOTE: Certain aluminum alloys will exhibit improved adhesion if the
following steps are i1nserted between steps "d" and “e'".

(i) Ac
obtained.

[ald

ivate with forward current until a uniform, light surface is

(2) Rinse thoroughly.
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a. Electroclean using forward current until water does not break on the
surtface.

b. Rinse thoroughly in clean tap water.

c. Etch with reverse current umtil a clean, copper colored surface is
obtained.

d. FRinse thoroughly.

ate the part with any of the plating solutions except silver
+ instructicnsi.

NOTE: Alloys cf Beryllium Cobper may form a smut during etching
or: Th:c can be avoidec by substituting a nickel acid bonding layer for
[

atior. :
etching operatior.

£.5.7 Flating on I0¢ series and 400 series stainless steels, ni
alloys, chromium base alloys, hion nicke. ferrous alloys, cobalt
nicke. plate andg chromium plate.

a. FElectroclean using forward current until water does not break on
surface.

b. FRince thoroughly in clean tap water.

c. FReverse current etch with the appropriate solution for the base
material until a uniformly etched surface is obtained.

d. Finse thoroughly in clean tap water.

e. Activate the surface using forward current and the appropriate solution
for the base material.

§. DO NOT RINSE.

~ 1
e PRif

mmediat
L0001, Nickel

lv nickel plate the surface to a thickness of 0, 00005 to
1a

e
flash with one of the preplate nickels.

11
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h. Rinse thoroughly.
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J. Rinse and dry.

g on iron and carbon steels (for steel heat treated above 1B0,000
3y

a. Electroclean using forward current until water does not break on the
surface.

-

!
e
fay

c. Revercse current etch with the appropriate activating soclution until! a
uniform gray smut is obtained.

—

-
U Ri

R T T [}
nese Lvigr Unglliy.

e. Reverse current desmut with the appropriate desmutting soclution until
emut 1s removed.

f. Rinse thoroughly.
g. Electroplate the part
o

with the desired metal. If ccpper or silver 1is
the decired metal, an undercocat

at 1e required.

n. Finse and dry.

5.5.% Flating on ul*ra high strength steels. (steels heat treated to 180,000
psi and above).

a. Electroclean using reverse current until water does nct break on the

erivrd ars
=2U TQuece

b. Rinse thoroughly in clean tap water.

c. Electroplate the part with the desired metal. If copper or silver 1is
b s wmemed mmemd o mrm  siemed mmam s om mde @ e me e oamir e e DY cadm cmmsde =)l P I o N Y v
Lileg uesilirou llEL:\&, all L\|II.IE[ LU:\L J.b quULY E\.l- rialLe lildtiaiiy at L IILLJIII:DL
voltage recommended for the solution so as to develop an initial barrier layer.
Then reduce to the standard voltage. :

d. Rinse and drv.

o, reec F within four hours of
plating. Farts including carburized parts, which will decrease in hardness or
be otherwice deleteriously affected by heating to 375® F (190= C) shall be
heated to 275 + 15 degrees F (125 + B= C) and held at heat for not less than ©
nours.

Ralke the parts for four hours at 275 + 25 degre

cegr
il

—
BN
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NOTE:

1. The activity with the engineering responsibility for the itemes to
be plated should determine which selective plating solutions can be usec on
their high strength steel parts without a post plate bake.

2. Parts plated with Dalic Cadmium Code 2023, Liguid Davelopment
Company Cadmium LDC 4B0T, and Selectron Cadmium LHE (SPS S070) have been tested
in accordance with MIL-S-S002 and have satisfied the Air Force reguirements for

use without a post plate bake.

&.  INSFECTION:

6.1 Quality control recsponcibility. The responsible Buality Control
Department shall enforce the recuirements of this standard. Testing to meet
the regquirements shall be performed with such freguency as deemec necessary by
the Quality Control Department to assure compliance with thie standard.

.2 Qualificaticn of operatores. Operatore performing work under this standard
shall be certified as gualified operators by the Quality Control Department or
solution manufacturer ‘s certification. Certification shall be conferred on
trained cperators who successfully demonstrate a krowledge of the process and
their abilityv to produze saticfactory plating per this stancard.

ificati operators 1z reguired at least annually.

gasipment. ALl equipment shall satisfactorily demonstrate
&t 1tz rated capacity and to produce plating meeting the
andard every six months. The Buality Control Department

un

hoold grained, adherent and free

e sf ine e
porosity, excessive edge buildup and other

. o
, nodules,

6.5

Adhesion test.
of the electrodeposit. The tape test

selective plating industry.

d for adhesion

All contact plated surfaces shall e
d tact +
r

.L: \.HE yeiier C‘ily
Shot peening or machining is

Pl Y [a¥=
LES L dil wiiE

more severe test.

6.5.1 Tape test. Apply a one inch wide strip of Minnesota Mining and
Manufacturing Tape, Code No 250, or approved equal, with the adhesive side to
the freshly plated surface. Apply the tape with heavy hard pressure and remove
the tape with one quick motion perpendicular to the plated surface. Any
plating adhering to the tape shall be cause for rejection.

Shot peén using Minnesota Mining and Manufacturing
These tools consist of a rotary flap loaded with #330

6.9.2 Shot peen test.
rotary peening tools.

13
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p is used 1n a mandrel and rotated by an a1r or

Tungesten Carbide shot. The fla
nd 3500 RFM. Th
he r

electric motor between K e intencsities obtained by th:is
method can be correlat Almern Standards.
Custocian: Preparing Activity:

Air Force - 99 Air Force - 70

Froject No MFFF-741C

14
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BROOKESTONICS ENGINEERING CORFORATION
12165 Sherman Way
North Hollywood CA 91605

(213) B75-2852

FLATING SOLUTION MFRS CODE
CADMIUM ACID BEC 300
CADMIUM ALKALINE BEC 301
CADMIUM SFECIAL BEC 303
CADMIUM LOW HYDROGEN EMBRITTLE. BEC Z0SE
CHROMIUM EBEC
COEALT ACID BEC 220
CORALT ALKALINE BEC 321
COFFER ACID BEC
COFFER ALKALINE BEC
COFFER HIGH SFEED BEC
COFFER ACID, SOFT EEC
IRON BEC
LEAD BEC
NICKEL ACID BEC
NICKEL A BEC
NICKEL M FOR MABNESIUM BEC
NICWEL E HIGH SFEED BEC
NICKEL C ACID HIGH BUILD EEC

TIN ACID EEC

TIN ALEALINE BEC
TIN HIGH SFEED EEC
ZINC ACID BEC
ZINC ALKALINE EREC
ZINC HIGH SFEED BEC
GOLD ACID BEC
BOLD ALFALINE BEC
GOLD NEUTRAL BEC
GOLD 23k EKEC
GOLD 24k BEC
INDIUM BEC 30
IRIDIUM BEC 40
PALLADIUM BEC 50
FLATINUM BEC 40
RHODIUMN A BEC 70
RHODIUM E BEC 71
RHENIUM BEC 80
SILVER BEC 90
SILVER CYANIDE FREE BEC 95
COBALT-NICHEL BEC 420
NICKEL~TUNGSDEN BEC 470

SOLUTION FACTOR
AMF HRS/.001 in/1 inZ2

. Q50
040

. 065
. 090
. 300

~me
P van)

« SO0
L 065

Mnic
o I

200

L 290
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607 -840

1Y =00"Y
A\ /s [ASELY

REC 490

L 060
BEC 491 060
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BRUSHTRONICS ENGINEERING SALES AND TECHNOLOGY
405 Main Street

Laurel, MD 20707

(301) 953-737Z

(BOO) PLATE-IT

AMFERE-HOUR ENERGY FACTOR

FLATING SOLUTION MFRS CODE FOR 0.0001 INCH CURE
CADMIUM ACID BEST 1300 0,007
CADMIUM ALKALINE BEST 1301 0.007
CADMIUM NEUTRAL BEST 1302 0.007
CADMIUM "M" BEST 1303 0.007
CADMIUM “SFECIAL" BEST 1304 0. 007
CADMIUM L 0OW HYDROGEN EMBRITTLEMENT  BEST 130SE 0,007
CHROMIUM BEST 1210 0.137
CHROMIUM 0.120
COEALT ACID 0,014
COBALT ALKALINE 0.017
COFRER ACID 0,012
COFFER ALKEA_INS 0.0:7
COFFER, NELTRAL 0.013
COFFER, "HIGH SFEED" 0.012
IRON, ACID . 0,025
IRON, ALEALINE E 0,018
IRON, "HIGH SFEED" EST 1 0,015
LEAD BEST 1250 0,006
LEAD, SHIELD “"HIGH SFEED" BEST 1351 0,007
MERCURY EEST 1355 0,005
MERCURY, "SUFE® WET" BEST 135¢ G, 010
NICKEL, ACID REST 1340 0,047
NICKEL, ALEALINE BEST 1361 0.017
NICKEL® NEUTRAL BEST 1362 0.028
NICHEL, SOLUTION A" BEST 1363 0.018
NICKEL, SOLUTION "M", FOR MAGNESIUM EEST 1364 ) © 0,038
NICKEL, RLACK BEST 1345 0,025
NICKEL, SOLUTION "E" BEST 1367 0.025
NICKEL, SOLUTION "C" BEST 1368 . 0.037
NICKEL, SOLUTION “D" BEST 1369 0.019
Tin, ACID BEST 1370 0.004
TIN, ALKALINE BEST 1271 C.004
TIN, NEUTRAL REST 1372 0.003
TIN, TYPE "A" HIGH SFEED BEST 1373 0.005
ZINC, ACID BEST 1380 0.007
ZINC, ALKALINE BEST 1381 0. 006
ZINC, NEUTRAL BEST 1382 G008
ZING, HIGH SFEED" REQT 1387 0, 008
GALL IUM BEST 1010 0.014
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GOLD, 12¥
GOLD, 14k
GOLD, 18k

GOLD, ACID (24}
GOLD, ALKALINE
GOLD, NEUTRAL
GOLD, 23K
BOLD, 24k
INDIUM

IRIDIUM
FALADIUN
FLATIUM
RHODIUM, “A"
RHODIUM, "E"

0N =]l Xia
Y N

SiLVER, "FUREL BRI .
SILVER, "NZ" (NO CYANIDE:
CORALT-NICKEL
BRAGS
BRONZE SFECIAL
COBALT-TUNGSTEN
NICEEL-TUNEETER
TIN-INDIUM

IN-LEAD (&07%-40%)
TIN-LERD (100-90%)

ALLOY SFECIAC

IL-8TD-8565C
BEST 1012
BEST 1014
BEST 1018
RBEST 1020
BEST 1021
BEST 1022
BEST 1023
BEST 1024

BEEST 1030
BEST 1040
BEST 1050
BEST 1060
BEST 1G70
BEST 1071}
BEST 1090
BEST 1091
BEST 1420
BEST 1430
BEST 1435
REST 1460
BEST 1470
BEEST 1480
BEST 1490
REST 1491
EEST 1500
19

0.006
0.006
0.007 -
0.00&
0.008
0.007
O.007
0,007

0,00
0.009
0.069
0.019
0.015
0,030
0.030
0.0 04
0,006
0,019
0,017
0.017
0,015
O, 020
G, 00ng
0,007
0. 004

O, 007
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TABRLE III. DALIC FLATING SOLUTIONS

SIFCO SELECTIVE PLATING

5708 Schaaf Road

Independence OH 44171

(216) S24-0099

SIFCO SELECTIVE FLATING

1301 South Shamrock

Monrovia CA 91016

(818) 387-7974
FLATING SOLUTION MFRS CODE
AERD NIKL 250 7280
AERC NIKL 400 7281
AERD NIKL 579 7282
CADMIUM 2020 0,007
CADMIUM 0.007
CADMIUM 0.007
CADMIUM
CHROMIUM
CHROMIUM
CCEBALT %
COFFER 2050 0,013
COFFER 2082 0.01=
COFFER 2055 0.013
COFFEFR 2058 0.01S
IRON 2061 0.018
LERD 2070 0. 006
LEAD 2071 . 0. 008
NICHEL 2080 0,021
NICHEL 2085 G,019
NICHEL 2086 0. 025
NICEEL 2086 0,021
TIN 2090 0,007
TIN 2092 0.007
ZINC 2100 - 0.011 _
ZINC 2101 0,011
ZINC 2102 0,011
ZINC : 2107 . 0.011
GALLIUM 3011 0.015
GOLD Z020 0.006
GOLD 3021 ) Q. 006
GOLD Z022 0.006
GOLD 023 0,007
INDIUM 0,009
FLADIUM 0,017
FLATINUM 0,150
RHENIUM 0,750

2N
[4Y)
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RHODIUM 3072 0. 030
RHODIUM 3074 0.030
SILVER 3080 0.00%
SILVER 3081 0.005
SILVER 3082 0.005
SILVER 3083 0. 050
NICKEL-COBALT 4002 0.030
TIN-INDIUM 4007 0.008
TIN-LEAD NICKEL 4005 0.006
COEALT TUNGSTEN 4007 0.020
NICHEL-TUNGSTEN 4008 0.025
BAEEBITT-SAET] 4009 0.006
BABBITT 4010 0.006
BABRITT-NAVY 2 4011 0.006
TIN-CADMIUM 4013 0. 007
ANODIZING 5001

ANODIZING TYFE I 5010

ANODIZING TYFE II 5011

ANCDIZING TYFE 11l S012

n
p—
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TABLE 1V

LIQUID DEVELOFMENT COMFANY INC

3748 E 91st Street
Cleveland OH 44105
(1LY LAA1OTLL

Vi AAS WwWTa L™ 1)

(216) 641-9262
(800) Z21-9194

FLATING SOLUTION

CADMIUM ACID
CADMIUM ALKALINE
CADMIUM S (NO BAKE)
CHROMIUM (T)

IS (=il

CHREOMIUM (H)

COEALT

COEALT M

COFFER ACID D

COFPER ALKALINE

COFFER ACID HI-GFEED
COPFER ALEALINE HI-SFEEL
TROk

LEAD ATID

LEAD ALKALINE

NICKEL

NICHEL ALKALINE

NICKEL HI-SFREED

NICKEL SOFT

NICHEL BRIGHT

NICEEL SULFAMATE (SOFT
NICKEL SULFAMATE (MEDIUM)
NICKEL SULFAMATE (HARD:

TIN ALKALINE

TIN ACID

ZINC ALEALINE

ZINC S

ZINC B

ZINC &4
1

& aiNe

GOLD
GOLD =0

FLAT INUM
RHENIUM
RHOD UM
RHOD IUM
LVER
LVER

nw

I
1

r

MFRS CODE

LDC

LDC
LpC
LDC
Lbc

{ ne
[

LDC
LDC
LDC
LDC
LDC
LDC

LDC

C 2E0Z

MIL-STD-B6SC

48011
4802
4807
24Q0
2401
2701
2702
2901
2902
290%
2904
2601
8201
8202

2801

2805
2808
2820
2840
~moc A
LOJ9
S001
S002
3001

2002

. 3003

3004
7300
7901
7905
7910

4901

4501
7801
7501
4501

. 4502

N7y
L EAXPY

4707

~n
ny

AMPERE-HOUR

FACTOR

OO7

. 007
007
007
120
L1350

ey
w I
SO0
L0117
LO1T
L0
LOE3

01g

LR ot

005

<006

006
006
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SILVER LDC 4704 - 005
BAEEITT NAVY GRADE II LDC 5029 L 006
BRONZE LDC 2950 013
NICKEL-COEALT : LDC 2827 L 030
TIN-INDIUM LDC 5049 . 007
TIN-LEAD LDC 5082 . 005
TIN-CADMIUM LDC 5048 . 005
COBALT TUNGSTEN LDC 2774 .020
NICKEL TUNGSTEN LDC 2874 .030
TIN NICKEL LDC 502 .010

N
(O8]
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TABLE V. SELECTRON FLATING SOLUTIONS

SELECTRON LTD

137 Mattatuck Heights Road

WATERBURY CT 0&6725-0115

(203) 754-31072

INTERNATIONAL SALES OFFICE

SELECTRON LTD

116 East 16th Street

New York NY 10003

(212) 228-6800

SELECTRONS PACIFIC INC

1655 Ninth Street

Santa Monica CA 90404

(217) 450-7149

SOLUTION FACTOR
AMPERE-HOURS FOR G, 0001 INCH
ON A SGUARE INCH

'LATING SOLUTICGN MFRS CGDE OLD STYLE NEW STYLE
CADMIUM ACIC SFS 505G 0, G086 &
CADMIUM LHE gFS 5070 0,004 &0
CADMIUM (ALK SFS Sl00 0.006 60
CHROMIUM ) SFS 5150 G, 127 137¢
CHROMIUM (ACID? EFE E1ES 0,120 1000
COBALT MACHINAELE SFS 5200 0,025 250
COBALT (SEMI EBRIGHKT H.E. SRE 2204 0,014 140
COFFER (ACID) SFS 5250 0,012 120
COFFER (H.S. ACID) SFS 0.012 130
COFFER (NAUTRAL? SFS 0.012 170
COFFER (HEAVY BUILD ALEALIND) EFg 0.01= 170
COFFER (ALFALINE? SFEE SI00 0.013 130
IRON SFE 3500 0,130 1500
IRON (SEMI BRT: SFS 8502 0.030 300
LEAD SFS S550 0.006 ' 60
LEAD (FOR ALLOYING) SPS 5551 0.006 ) 60
NICWEL (ACID H.E.» SES 54640 .04S 450
NICKEL (ACID) SPS 5600 0.025 250
NICKEL (H.T.) SFS S610 0.025 250
NICKEL (LOW STRESS) SPS 5621 0.038 380
NICKEL (SFECIAL) SPS 5670 0.03 380
NICKEL (S8EMI ERT) SFS 5642 0.020 200
NICEEL (H.S.) SFS 5644 0.017 170
NICKEEL (NEUTRAL) SPS 5650 0.029 250
NICKEEL “M" SFE 5647 0.050 SO0
NICKEL XHE SFS 56464 0,017 170
NICHEL SHD 8FE 5720 0.025 280
NICEEL MACHINAELE SFS S715 0.014 140



TIN (ACIDY
TIN (ALEALINE B)

ZINC (ALEALINE B)
ZINC (ACID)
GOLD

GOLD (HARD ALLOY)
GOLD (NEUTRAL)
GOLD (ACID)
INDIUM

CAl Y ADTIIM
(IR IS SN o PO S )

FLATINUM

RHODIUM

RHODIUM (LOW STRESS)
SILVER

DT CE LI AL T ITL T
2LLVER (RERY T DULLLW!
COBAL T-TUNGSTEN
NICKEL-TUNGSTEN "D
NICHEL-COBALT
CHROMIC ANODIZING
SULFHURIC ANCDIZING
CTIUCE N NOK_CVARITTH
DAL YL ML INOINT LT R W
ALORODE

ZINC NICKEL NEUTRAL
ZINC NICKEL ACI

NICHEL MACHINAELE 40
NICHE! - CIITRIAT T £
NICHEL M zhuﬁlNHE’_C i
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