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SELECTIVE (BRUSH) NICKEL PLATING
Low-Stressed, Hard Deposit
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2.1 ASTM Publications:

2.2

.1

1.

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.

ASTM

B 487 Measurement of Metal and Oxide Coating Thicknesses by
Microscopical
Measurement of Thickness of Metallic Coatings by the Coulometric

Examination of a Cross Section

Method

Electrodeposited Nickel

Substrates

Measurement of Coating Thicknesses by the Magnetic Method:
Coatings on Magnetic and Nonmagnetic

ASTM B 504
ASTM B 530
ASTM B 567
ASTM B 568
ASTM B 571 A
ASTM B 578
ASTM E 92
ASTM E 290 9
U.S. Governm

Available f
Avenue, Phil

MIL-STD-865
MIL-STD-2073

. TECHNICAL REQ

Preparation:

1 AT1 formin
prestressi
permitted

Surfaces o
pits, tool

TISUTEMENt Of COatTmg T CRITESS Dy tITe BEtd BaCKSCTALLET
easurement of Coating Thickness by X-Ray Spectrometry
dhesion of Metallic Coatings

icrohardness of Electroplated Coatings

ickers Hardness of Metallic Materials

emi-Guided Bend Test for Ductility of MetallSc“Material

bnt Publications:

om Standardization Documents Order ,Desk,
adelphia, PA 19111-5094.

Building 4D,

Selective (Brush Plating)s\Electrodeposition

-1 DOD Materiel, Proceduresdfor Development and Appli
Packaging Requirements
JTREMENTS::

j, machining,~heat treating, brazing, welding, and surf
g shall bewcompleted before parts are plated, unless o
Dy purchaser.

f papts*to be plated shall be smooth and free from blem
markKs’, and other irregularities.

Method

00 Robbins

ration of

hce
Lherwise

ishes,

after heat

treatment, shall be stress-relieved before plating.

Steel parts having hardness of 40 HRC or higher and which have been ground

Temperatures to which parts are heated shall be such that maximum stress-
relief is obtained without reducing hardness of parts below drawing limits.

Parts, prior to selective plating, shall

have chemically clean surfaces

prepared with minimum abrasion, erosion, or pitting. Treatments which may

promote hydrogen embrittlement shall

specified.

be avoided.

Parts shall be within drawing Timits after plating, unless otherwise
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ensure tha
or overhea

Procedure:

.1 Parts shall be plated by selective (brush) electrodeposition of nickel

t neither chemical
ting will occur.

or immersion deposition nor electric

3.1.6 Electrical contacts between the parts and power source shall be made to

al arcing

from

a sulfamate solution containing addition agents to produce the specified
hardness. Addition agents which might have a detrimental effect on
properties of the plate or of the basis metal are not permitted. Except as

permitted
without a

.1 A prelim
permissi
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accordance
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operators
as holding
solution/b
be provide
demonstrat
knowledge
their abil
specimens.
plate to t
the hardne
be recerti

The plated
plating.

Post Treatme

After platin
or 3.3.3, ag
in air, pref
be started

g

by 3.2.1.1, nickel shall be deposited directly on the b
prior preplate coating of metal other than nickel.

asis metal

inary chemical coating, immersion plate, or metal prepl
Dle on aluminum and aluminum alloys.

ised to process samples, specimens, and parts shalPl be
with MIL-STD-865.

pbecimens, and parts shall only be processed vy qualifie
ho have been certified by purchaser's Qugtity Assuranc
a valid manufacturer's certification for”the specific

hsis material combination being processed. Certificatio
1 only to those trained operators who’have successfully
bd a general knowledge of the seléctive plating process
pf the process requirements of this specification, and

ity to process parts by succesSfully processing suitab]
As a minimum, operators shal¥® demonstrate their abilit
ne thickness required, and-provide specimens capable of
s, stress, adhesion, andvquality requirements. Operato
fied at least annuallye

parts shall be rinsed thoroughly and dried immediately

nt:

g, rinsiqgs and drying, parts shall be baked as in 3.3.
applicable, to remove hydrogen embrittlement; heating
erabA¥™in a circulating-air furnace. Post heat treatmer
S sQon as practicable, preferably within one hour, afte
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b activity
blating
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L a
have shown
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to
meeting
rs shall

after

1, 3.3.2,
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t should
r plating.

. 1 L 11 ! ! - 1
e TuaTiry TouTrTr=rurmreddced parts, LCUTU WO (Ed ] tE b

N
TS,

eing heat

treated by hardening and tempering regardless of hardness, springs, and
other parts having hardness of 33 HRC or higher shall be heated to 375 °F
+ 15 (191 °C + 8) and held at heat for not less than three hours.

Parts, including carburized parts, which will decrease in hardness or be

otherwise deleteriously affected by heating as in 3.3.1 shall be heated to
275 °F £ 15 (135 °C 8) and held at heat for not Tess than five hours.

Parts requ

iring special

purchaser and vendor.

handling shall be post treated as agreed upon by
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.4 Properties:

The deposited nickel shall conform to the following requirements:

.1 Thickness:

Shall be as specified on the drawing, determined on

representative parts or test panels in accordance with ASTM B 487,
ASTM B 504, ASTM B 530, ASTM B 567, ASTM B 568, or other method acceptable
to purchaser.

.1
permitt

Resulta
can be

Hardness:
accordance
and over i

Stress: Sh
compressio
(7.6 um) o
acceptable

Adhesion:

from the b

after bein
ASTM E 290
nominal th
in flaking

4.1 Other me
metal

Quality:

Plating, as

The plate shall

be substantially uniform in thickness on significant
surfaces except that slight build-up at exterior corners or edges will

be

is

F0—pTOVIdeEd (I STed draw Mg g I mens ons dare met.

nt thickness
touched by a

shall be considered only when such suxPace
sphere 0.75 inch (19 mm) in diametera

bhall be not Tower than 400 HV, or equivalent, “determin
with ASTM B 578 or ASTM E 92, on deposity,0+v004 inch (
N thickness (See 8.1).

B11 be within the range of 0 to 15.0ksi (0 to 103 MPa)
n, determined on specimens having plate thickness of 0.
r greater. Stress shall be calcul@ated by a method or in
to purchaser.

bpecimens as in 4.3.1 shall~show no separation of the p
hsis metal, when examinedvat approximately 4X magnificaf
j bent rapidly at roomCPe€mperature, in accordance with

, through an angle ¢f,*180 degrees around a diameter equ
ickness of the specimen. Formation of cracks which do n
, peeling, or bl§stering of the plate is acceptable.

thods acceptable to purchaser may be used to ensure tha
firmly andcontinuously bonded to the basis metal.

5 of parts

pd in
D.10 mm)

in
D03 inch
Etrument

ating

ion,

b1 to the
Dt result

L plated

regeived by purchaser, shall be smooth, continuous, adh

erent to

the basis metal, uniform 1n appearance, and not coarsely crystalline and

shall

be essentially free from pinholes, porosity, blisters, nodules, pits,

and other imperfections detrimental to performance of plating. STight

staining or

discoloration is permissible.
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. QUALITY ASSURANCE PROVISIONS:
.1 Responsibility for Inspection:
The processing vendor shall be responsible for performing all required tests.
Representative test panels shall be supplied by purchaser. Purchaser

reserves the right to sample and to perform any confirmatory testing deemed
necessary to ensure that processing conforms to the requirements of this
specification.

Classificati

.1 Acceptance
acceptance

Periodic T
(3.4.4) an
deposited

periodic t
unless fre

Preproduct
preproduct
shipment o
requires r
testing to

.3.1 For dire
requeste
cognizan
officer,

Sampling and

Shall be as

.1 When plate

on of Tests:

Tests: Tests for thickness (3.4.1) and quality (3.5)-a
tests and shall be performed to represent each Tot\

bsts: Tests for hardness (3.4.2), stress (3.4.39% and a
1 tests of preparatory and plating solutions%td ensure

netal will conform to the requirements of Ah¥s specific
psts and shall be performed at a frequenCy“selected by

nuency of testing is specified by purchaser.

ion Tests: Tests for all technical.requirements
ion tests and shall be performedyprior to or on
f plated parts to a purchaser,«when a change in
bapproval as in 4.4.2, and wlién purchaser deems
be required.

are

the ini
process
confirm

ct U. S. Military procuprément, substantiating test data
d, preproduction te§tmaterial shall be submitted to th
t agency as directed by the procuring activity, contrac
or request forSprocurement.

Testing:

hgreed (pon by purchase and vendor.

1 palcts are of such configuration and size not readily

to the spe

cified test, separate specimens prepared, plated, and p

re

ihesion
Fhat the
htion are
Lhe vendor
Lial

ng

htory

and, when
e

ting
hdaptable
DSt -

treated wi

provided by purchaser and shall
material being plated. Specimens shall
the plate thickness required for hardness, stress, and adhesion tests.

h the parts represented may be used. Specimens shall be

be representative samples of the basis
be plated as necessary to produce

For

hardness and adhesion tests, specimens shall be panels of Tow-carbon steel,

approximately 0.032 x 1 x 4 inches (0.81 x 25 x 102 mm).

For thickness and

quality tests, panels of the same size or bars or tubes approximately
1 inch (25 mm) in diameter and 4 inches (102 mm) Tong shall be used.
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