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NICKEL PLATING
General Purpose

1.
1.1

2'

2.1

2.]

SCOPE::

Purposel: This specification covers the engineering requirements flor
electrodeposition of nickel and the properties of the deposit.

ion: Primarily to provide noderate corrosion:and oxidatign
resistance to metal parts but without control of other characterigtics. If
late is requ1red AMS 2423 should be used;)if a Tcw-stresged plate

APPLICABLE DOCUMENTS: The following publications form a part of this

specificption to the extent specified herein. The latest issue of [Aerospace
Material| Specifications shall apply. The applicable issue of othen documents
shall bel as specified in AMS 2350.

SAE Publlications: Available from'SAE, 400 Commonwealth Lrive, Wanrendale,
PA 1509b.

.1 Aerospace Material Specifications:

AMS 2350 - Standards_and Test Methods

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and
engineering sciences. The use of this report isentirely voluntary, and its applicability and suitability for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher.

Copyright 1986 Society of Automotive Engineers, Inc.
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2.2 ASTM Publications: Available from Anmerican Society for Testing and

Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM B117 - Salt Spray (Fog) Testing

ASTM B487 - Measurement of Metal and Oxide Coating Thicknesses by
Microscopical Examination of a Cross Section

ASTM b499 - Measurement of Coating Thicknesses by the Magnetic Method:
Nonmagnetic Coatings on Magnetic Basis Metals

ASTM B504 - Measurement of the Thickness of Metallic Coatings by the
Coulometric Method

ASTM Ez90 - Semi-Guided Bend Test for Ductility of Metallic Materials

2.3 U.S. Goernment Publications: Available from Commanding Ufficen; NLva]

2.3.1

3. TECHNICAL REQUIREMENTS:

PubTications and Forms Center, 5801 Tabor Avenue, Philadelphiaf PA [19120.

Militany Standards:

MIL-STO-794 - Parts and Equipment, Procedures for Packaging and Ppcking of

3.1 Preparatijon:

3.1.1

3.1.2
3.1.3

3.1.4

3.1.5

3.1.6

A1l forming, heat treating, and welding.and all braZing, except op parts
to be plated as an aid to brazing, shall be completed before parts or
assemblies are plated.

Parts ghall be within drawing dimension limits before plating.

Surface of parts to be plated-shall be smooth and substantially free of
blemishes, pits, tool marks,”and other irregularities.

Steel parts, except those to be plated as an aid to brazing, havipg
hardnes|s higher than.40 HRC and which have been ground after heat
treatmenpt shall be-suitably stress-relieved before cleaning for plating.
Temperatures to-which parts are heated shall be such that maximum
stress-relief\is' obtained without reducing hardness of parts beloy drawing
limits.

Parts sha 2 eaH acesyprepared—with—minimum
abrasion, erosion, or pitting, prior to immersion in the plating solution.

Parts havinyg hardness of 33 HRC or higher and parts roll-threaded after
heat treatment shall not be cleaned with hydrochloric or sulfuric acids,
unless specifically approved. Cleaning of other parts with inorganic
acids is not prohibited but permission to use such method on a particular
part shall first be obtained from purchaser. In either case, a momentary
dip in acid after alkaline cleaning is permissible.
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3.1.7

Electrical contacts between the parts and power source shall be made in
such a manner as will ensure that neither chemical or iwmersion deposition
nor electrical arcing or overheating will occur. If parts are to be
plated all over, contact points shall be located where specifiea or where
agreed upon by purchaser and vendor. If parts are not required to be
plated all over, contact points shall be located in areas on which plating
is not required or is optional.

3.2 Procedure:

3.2. -I
P

3.2e.1.1

3.2.2

Nickel shall be electrodeposited from a chloride, sulfate-chloride,

f Tupborates; Hamate—sotution—eontaiming—hno—addition—agents which
might have a detrimental effect on the properties of the plate or the
bas/is metal; stress-reducing agents shall not be used un]éss gpecifically
autlhorized by purchaser. Except as specified in 3.2.1:1y"nickel shall be
osited directly on the basis metal without a prior.$lash cqating of
metlal other than nickel.

| preliminary chemical coating, immersion plate, and/or flagh is
ermissible on aluminum, magnesium, and théir alloys.

The plated parts shall be removed from theplating solution, thoroughly
rinsed, and dried.

3.3 Post [Treatment: After plating, rinsing, and drying, steel parts, except

@ Thosd plated as an aid to brazing; &hall be treated as in 3.3.1§ 3.3.2, or

3.

hydrdgen embrittlement; heating:-shall be in air, preferably in a
ci

3.3.1
¢

3.3.1.1

3.3.2
p

3.3.3

3.3, as applicable, unless otherwise permitted, to minimize the effects of
rcylating-air furnace. Treatment of other parts is not required.

Parits, including roll-threaded parts, cold worked after being|heat treated
by |hardening and teupering, other parts having hardness of 33|HRC or

hidher, and springs) shall be heated to 375°F + 25 (190°C + 15} and held at
heat for not less’/than 3 hours.

qonie partschaving hardness of 40 HRC and higher may requirefheating for
yp to 23-hours.

Parts \and assemblies, including carburized parts, which will gecrease in
hardress—or—beotherwise deleteriously affected if heated to B75°F (190°C)
shall be heated to 275°F + 25 (135°C + 15) and held at heat for not less
than 5 hours.

Parts requiring special handling shall be post treated as agreed upon by
purchaser and vendor.

3.4 Properties:

3.4.1

Thickness: Shall be as specified on the drawing, determined on

representative parts or test panels in accordance with ASTM B487,
ASTM B499, ASTM B504, or other method agreed upon by purchaser and vendor.
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3.4.1.1 Where "nickel flash" is specified, plate thickness shall be
approximately 0.0001 in. (2.5 um).

3.4.1.2 The plate shall be substantially uniform in thickness on significant
surfaces except that slight build-up on exterior corners or edges will
be permitted provided finished drawing dimensions are met.

3.4.1.3 Except on parts plated to aid in brazing, no requirements are
established for minimum plate thickness for surfaces of holes, recesses,
internal threads, contact areas of parts plated all over, and other
areas where a controlled deposit cannot be obtained under normal plating
conditions but such areas shall not be masked to prevent plating. The
resulting thickness shall be considered only when such surfaces| of parts
can Be touched by a sphere 0.75 in. (19 mm) in diameter, bubt sutch
surfdces shall show no film of copper after being immersed in a| solution
contdining 4 g CuSO45Hy), 10g HpS04 (sp gr 1. 84?, and90 mL dijstilled
water] for not less than 6 min. at room temperature.

3.4.2 Adhesign: Specimens as in 4.3.3 shall not show separation of the| plating
from thHe basis metal, when examined at approximately 4X magnificaltion,
after being bent rap1d1y, in accordance with ASTM E290, through ap angle
of 180 |deg around a diameter equal to the thickness of the specimgn.
Formation of cracks which do not result in>flaking or blistering pf the
platingd is acceptable.

3.4.3 Heat Rgsistance: Specimens as in 4,:3V3 shall show no cracks or b|listers
] in the plate after being heated te, 700°F + 25 (370°C + 15), held pt heat
for 23 |hr + 0.5, heated to T000°F+ 25 (440°C + 15), Reld at heat| for
1 hr +1[0.Z, and cooled; heating shall be in air, preferably in a
circuTdting-air furnace

3.4.4 Corrosion Resistance: <Steel parts, except those plated to aid in| brazing,
or spedimens as in 4.3.3 shall show no visual evidence of corrosipn of
significant surfaces-after being subjected for not less than 48 hp to
continuous salt spray corrosion test conducted in accordance with
ASTM BT1|17 when/plate is in the following conditions:

3.4.4.1 When [specified minimum plate thickness is 0.002 in. (50 um) or greater,
partq or panels shall withstand the test either after embrittiement
reli owing
embrittlement re11ef as in 3.3.

3.4.4.2 When specified minimum plate thickness is 0.0005 in. (12.5 ym) or
greater but less than 0.002 in. (50 um), parts or panels shall withstand
the test only after the heat resistance test of 3.4.3 following
embrittiement relief as in 3.3.
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3.5
¢

3.5.1

Quality: Plated nickel shall be smooth, continuous, adherent to the basis

metal, and uniform in appearance and shall be essentially free from frosty
areas, pin holes, porosity, blisters, nodules, pits, and other imperfections
detrimental to usage of the plating. Slight staining or discoloration is
permissible. Standards for acceptance shall be as agreed upon by purchaser
and vendor.

Double plating and spotting-in after plating are not permitted.

4. QUALITY ASSURANCE PROVISIUNS:

4.1

Respopsibility for Inspection: The processing vendor shall supply all

/

4.2

samp [es for vendor's tests and shall be responsible for performing all

requijred tests. Results of such tests shall be reported to<the|purchaser as
requiped by 4.5. 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.

Class|lification of Tests:

4.2.]

Accleptance Tests: Tests to determine confermance to requirements for
thikckness (3.4.7) and quality (3.5) are“¢classified as acceptapce tests and
shall1 be performed to represent each Jdot.

Perliodic Tests: Tests to determine conformance to requirements for
adhesion (3.4.2), heat resistance (3.4.3), and corrosion resigtance
(3.4.4) ana of cleaning and plating solutions to ensure that the deposited
metilal will conform to the requirements of this specification gre
clajssified as periodic tests and shall be performed at a frequency
selected by the processing vendor unless frequency of testing|is specified
by purchaser.

4.2.3 Preproauction TeSts: Tests to determine conformance to all technical

4.2.3

4.3

requirements of.this specification are classified as preprodugtion tests
and shall be_perforiied prior to or on the first-article shipment of plated
pants to a'purchaser, when a change in material, processing, ¢r both
requires, reapproval as in 4.4.2, and when purchaser deems confirmatory
tesfting-to be required.

.1 For direct U.S. MiTitary procurement, substantiating test data and, when
requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, the contracting
officer, or the request for procurement.

Sampling: Shall be not Tess than the following; a Tot shall be all parts

made of the same alloy, plated to the same range of plate thickness in the
same set of solutions, in each consecutive 24-hr period of operation, and
presented for vendor's inspection at one time:
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4,3.1 For Acceptance Tests:
4.3.1.1 Thickness: Three parts, except as specified in 4.3.3, from each lot.
¢
4.3.1.2 Quality: As agreed upon by purchaser and vendor.
4,3.2 Periodic and Preproduction Tests: As agreed upon by purchaser and vendor.
4.3.3 When plated parts are of such configuration or size as to be not readily
/] adaptable to the spec1f1ed tests, separate test spec1mens c]eaned, p]ated

4.4 Approval:

4.4.1

4.5

4.6

and pos eated oY esion
tests, uch specimens sha]] be pane]s of annea]ed 1ow carbon stee
approxifnately 0.032 x 4 x 1 in. (1 x 100 x 25 mm) and for thickness and
quality| tests shall be panels of the same size and type orcshall pe bars
approximately 0.5 in. (10 mm) in diameter and 4 in. (100 .mm) Tongl For
corrosipn resistance and heat resistance tests, specimens shall bg panels
0.062 -{ 0.125 in. (1.5 - 3 mm) in nominal thickness and not less fthan

4 in. (100 mm) Tong by 3 in. (75 mm) wide.

Plated parts and, when specified, plating fixtures shall be approped by
purchaspr before parts for production use“are supplied, unless sufh
approvall be waived by purchaser. Results of tests on production parts
shall be essentially equivalent to those on the approved sample pprts.

Vendor [shall use manufacturing procedures, processes, and methods| of
inspectfion on production parts-which are essentially the same as those
used on| the approved sample-parts. If necessary to make any change in
type of| equipment or in established composition limits and operatjing
conditipns of process solution, vendor shall submit for reapprovafl of the
process| a statement of the proposed changes in processing and, whpn
requestpd, sample plated parts, test panels, or both. Production|parts
plated py the reyised procedure shall not be shipped prior to recgipt of
reappropal.

Reports: | Thetvendor of plated parts shall furnish with each shipmept a

report stp t1ng that the parts have been processed and tested in accprdance
w'lth the Yall emen O N 8 3 On__angd ng ne ONnTrorm 0 the
acceptance test requirements. Th1s report shall include the purchase order

number, AMS 2403H, part number, and quantity.

Resampling and Retesting: If any specimen used in the above tests fails to

meet the specified requirements, disposition of the parts may be based on
the results of testing three additional specimens for each original
nonconforming specimen. Except as specified in 4.6.1, failure of any retest
specimen to meet the specified requirements shall be cause for rejection of
the parts represented and no additional testing shall be permitted. Results
of all tests shall be reported.
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