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November12, 1971
SUPERSEDING
Fed. Speo. QQ-~-290

April 5, 1954

FEDEIML SPECIFICATION

trn22tBLpLATING (nEcTsDDEf1351TE0)

This specification was approved by the commissioner, ..
: Federal Supply Service, General Services Adminia trati.on;

for the use of eJ.1Federal. agencies.

1. SCOPE AND CLAMZFICATION

1.1 @&. This specification covers the requirements ‘for

electrodeposited nickel plating on steel , copper and copper alloys, and

zinc and zinc alloys.

1.2 Classification.

1.2.1 Claeset3. Electrodepos ited nickel plating covered by thie

specification shall be of the followins classes, as specified (see 6.2) :

Class 1 - Corronion protective

Claes 2 - Engineering pl.ati.ng

1.2.2 Grades. class 1

as specified (see 6.2) :

Grade A - 0.0016

.Grade B - 0.0012

Grade C - 0.0010
Grade D - 0.0008

Grade E - 0.0006
Grade F - 0.0004
Grade G -,0.0002

;:. APPiJCABLE DOCIJMFIJ’23

plating ibdl

inch thick

inch thick

inch thick
inch thick

inch thick
inch thick
inch thick

2.1 The following documents, of the
of invitation for bids “ox”request for proposal,

fication to the extent specified herein.

plating .

be of the following grades,

issue in effect on date
form a part of the.speci-
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Fsdsra2 Specification:

QQ-S-6Z - &dS~r, 412.oy, Hot Rolled and Odd Firrkhal (General
.

Fsdersl St.admi:

Fed. Test Method Std. No. 151 - Metals;Ted Metheds.

(Activitiesoutside the FedsrsJ. Government may obtein copias of Fsders2
Specifications, Stsndsrde,, and “Randbodcs as uutlinsd under CensrsJ. Information
in the” Iudex of Federsl Spectiicatione a!d S&n&r& ti at the prices indicatsd

i. the Index. The Index, which inshdes ~ti.e mom eUpplEIUEnti ae

issued, is for sale on a s.bsorip.@On baeie bY tie fipmi.tetient Of DOc=n+= ~
U.S, Ouvermnent Printing Office,, Wa6hiugt0n, Ik720402.

(Siugle copies of this epeoifioation d othsr Federsl Specificati.one
required by activities outside the Federel Oover-t for biddiug purpose= SZ.e
available titho.t ckcge fr~ Rustie~ e StiCe Centis at the Oeneral Servioes
Addniatrat.ion Reg20nal 0ffioe8 in Boston, New York, Weshingten, DC, AtI-anti,

obicage, Knnsas City, MD, Fort WOfi, Dan.er, ScuIFrancieco, L09 Angeles, and
Seattle, WA.

(Federal COvarnment aot.ivitiea may obtain copies of Federsl Specifications,

Sttu&.rdE, snd Handhoks and the Index of Fedaral Specifi@at30~ and Standardr
frmn eetakdished distribution points in their agenciee. )

Military Specification:

M2L-S-5002 - Surface Treatments and Inorg.&ic Coatings for Metal
surf aces of weapons SYote~.

Military Standard :

I4IL-STO-1O5 - Sampling Procedures and Tables for Inspection by
Attributes.

. .

(Copies of Military Specifications and Stand4rds’ required by co.trac-
tora in connection with epecif ic procurement functions should be obtainad
from the procuring activity or as directed by the contracting officer. )

2.2 Other u.blications. The following documants form a psrt
of tbie apealfioatfon b the extent epecfiied herein. Unless a 8p3cific
i9sue is ident2fiad, the issue 2n affect en data of tivitstion for b2d9 or

requeet for proposal shall apply.

American Society for TestinF and Matariale (AS2M) Standsrds :

s@7 - Measuring Metal & Ue ooating ~cknass by ~croecopic
Ec9min8tion of a.&ose .S.6cti0n. .. . ... .

,..-
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B504 . waEUriIIg the ThiCkIY.8ssOf &t_c tiatie by the

Coulomet ric Method.

B529 - Measurement of Coating l’hlckncss by the Eddy Current Test
Method; Nonconductive coatings on Nonmagnetic Basis Metals.

B530 - Measurement of Coating Thfckness by the Magnetic Method:
?lectrodeposited Nickel Coatings on Magnetic and Nonmagnetic
Substrates.

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

3. ~
..

I

3.1 Materials. Tha materials used shall be such as to produce

platings which meet the requirements of this epecif ication.

3.2 Genera2 requicemen ts.

3.2.1 High tensile strength eteel parts. Unless otbawise speci-

fied, steel parts having an ultimate tensile strength greater than 240,000
pounds per square inch (psi) shall not be plated without specific approval
of the procuring activity (see 6.2) .

3.2.2 Stress relief treatment. Unless ,otherwise specffied, all

steel parts which are machined, ground, cold formed or cold straightened,
shall be gfven a heat treatment at a minimum of 375 ~ 25”F (191 ~ 14”C)
for three hours or more prior to cleaning and plating for the relief of
damaging residual tensile stresses (see 6.2 and 6 .4).

3.2.3 Cleaning. Unless otbervise specified, all steal parts
shall be cleaoed in accordance with S41L-S-500Z-(see 6.2). Other basis

me tale shall be cleaned by methods which shall not damage the subs trate
and shall not interfere with adhesion of the deposit (see 6 .5).

3.2.4 platin~ application. Unless otherwise epecified, tbe

plating shall be applied after all basis metal heat treatments and me-
chanical operations such .ssmachining, brazing, welding, forming and
perforating of tbe article have been completed (see 6.2).

3.2.5 U&derplating. When specified in the contract, purchase
order or applicable drawing (see 6 .2), Class 1 plating shall be applied

over a plating of copper on steels, copper and copper based allays. Claas L

plating shall be applied over an underplaying of copper or yellow brass
on zinc and zinc based aLloye. In no caee, shall the copper underplate

(see 3.3.1.1.2 and Table I) be substituted for any part of the specified
nickel thickness.

3
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3.2.6 Class 1 processing. Parts for Class 1 deposition shall

be plated to specific dimensions as specified (see 3.3.1.1). Nhen speci~
fied, parts shall be processed in accordance with procedural instructions
for form of nickel deposit (see 6.2 and 6.7).

3.2.7 Class 2 processing. Parts for Class 2 deposition shall
be plated to specific dimensiom as specified (see 3 .3.1.2). men speci-
fled, parts shall be processed in accordance with procedural instructions
of the procuring activity (see 6.2).

3.2.8 Coverage. Unless othervise epecified, the plating shall
cover all surfaces including roote of threads, corners and recesses
(Bee 6.2).

~.2.9 Boundaries. Boundaries of Class 2 plating which cover

only a porti& of the surface sha21 be free from beads, nodules, jagged
edges and other irregularities.

3.2.10 Surface finish. Unless othexwise specified, either a

fully bright or dull (semi-bright finish shall be acceptable (see 6.2
and 6.7)).

3.2.11 Embrit tlemen t relief. All steel parts having a hardness
of Rockwell C40 and higher shall be baked at a minimum of 375 ~ 25°F
(191 ~ 14”c) for three hours or more, within four hours after plating, to
provide hydrogen embrittlement relief (see 6 .6): The baked parts, when
teated in accordance with 4.5.3 , shall not crack or fail by fracture (see

4,4.3.3). Plated springs and other parts subject to flexure shrill not be
flexed prior to the hydrogen embrittlement relief treatment.

3.3 Oetnil requirements.

3.3.1 Thickness of platin~

3.3.1.1 class 1. Unless otherwise specified, the minimum thick-

ness of Class 1 nickel plating sh~ be as specified in Table I on all
visible iurfaces which can be touched by a ball 0.75 inch (19 mm) in
diameter, AU other surfaces which cannot be touched by the. 0.75 inch
(19 mm) diameter ball shall not be less than the minimum thickness speci-
fied +n Table I.

3.3.1.1.1 U“nless otherwise specif fed, the minimum nickel plating
for ferrous materials or for zinc and zinc base alloye shall be Grade C.
Unleas otherwise specified, the minimum nickel plating for copper end
copper alloys shall be Grade D. If the maximum thickness for Grade A is
not specified in th~ contract, order or applicable drawing, the thickness

shall not exceed 0.0020 inch (51 micrometer) on all visible .surfacea
which can be touched by the O. 75 inch (19 mm) diameter ball.

4
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3.3.1.1.2 Underplate. hhen an underplate is employed (eea 3.2.5),
the thickness of the copper or other copper base alloy sha21 be as epeci-
fied (see Table I). The thickneae of the underplate shall not be used
in the determination of the specified nickel plating thickness.

LiELE I. Ml* tbiolaleclsof class 1 tio~l P1.9t@

Baeis Me

~teel~ AI, ~inc *nd

Zinc Al10y8 .21 -
Coating Grade

A
B
c
D

... E
F

11

Copper and
Copper Alloys 31
Coating Grade

B
c
D
E
F
G

Plating ~icknesa

“Surface touched by A3.2 other eur-
0.75 ,tich dia. ball faces 3J
(see 3,3.1.1) - l.:

Imh-Min

0.0016
0.0012
0.0010
0.0008
0.0006
0.0004
0.0002

Bquiv. - Inch-liinS@v. -
Microm- Mi.crOm-
etera 4_/ eters ~1
(approx. (approx.

40 0.0012 30
30 0.0010 25
25 0.0008 20
20 0,0006 15
15 0.0004 10
10 0.0002 5
5 0.0001 3

I Copper underplate shall be 0.0002 inch minimum. May range to 0.0010
inch depending on thickness of nickel plating. Use of extremely thin
strikes may cause operational difficulties,

Zinc and zinc alloys shall have a copper underplate of 0.0002 inch

minimum thirlcness.

Copper alloys containing zinc equal to or greater than 40 percent shall
have a copper underplate of O .01303inch minimum thickness.

0.001 inch - 1 mil - 25.4 nicrometere (microns).

Threads, holes, deep recesses, bases of angles and similar areas.

3.3.1.2 Class 2. The thickness for Class 2 nickel plating shall
be as epecified in the contract, purchase order or on the applicable draw-
ing (see 6.2) . If a thicknesn fs not specified, it Bha22 be 0.003 inch
(O.076 mm) for the finished part. In no case, shall the minimum nickel

5
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plating thickness be less than 0.002 I@ (0.051 mm). The thickness re-
quirement for Cl~s, 2 plating shall apply after all metal finishing opera-
tions have been completed.

3.3.2 Adhesion. The adhesion of” the nickel plating and any

undercoat or nickel layerd shall be such that when examined at a magnifi-
cation of approximately 4 diameters, neither the nickel plating, any layers
of nickel plating nor any electrodeposited undercoat shall show separation
from the basis metal or from each other at their common interface(s) when
subjected to the test described in 4.5.2. The interface between a plating

and the basis metal is the fiurface of the basis metal before plating. The

formation of cracks in the basis metal or plate which do not result in
flaking, peeling or blistering of the plate shall be considered aa conform-
ance to tbid requirement.

3.4 Workmanship.

3.4.1 Basis mccal . The basis metal shall be free from visible

defectfi that will be detrimental to the appearance or protective value of
the plating. The basis metal shall be subject to such cleaning and plating
procedures as necessary to yield deposits herein specified.

3.4.2 Plat Ing.” The nickel plating shall be fimooth, fine grained,
adherent, uniform in appearance, fre”efrom blisters, pits, nodules, excessive
edge build-up and other defecte. The plating shall show no indication or
contamination or improper operation of equipment used to produce the nickel
deposit, such as excessively powdered or darkened platings, build-up and
other. defects. The size and number of contact marks shall be at a minimum
co~istent with good practice. The location of contact marka shall be in

areas of minimum exposure to service environmental” conditions where important
to the function of the part. ‘Superficial staining which has been demonstrated

aa resulting from rinsing, or slight discoloration resulting from baking
operations to relieve embrittlement, as specified above (see 3.2.11) , shall
not be cause for rejection. All details of workmanship shall conform to
the best practice for high quality plating.

4. GUALITY ASSURANCE PROVXSJONS

4.1 Responsibilityy for inspection. Unless otharvi.ae specified

in the contract or purchase order, the supplier is responsible for the
performance of all inspection requirements as specified herein. Except as
otherwise specified iu the.contract or order, the supplier may use his o%m
or any other facilities suitable for.the performance of the inspection re-
quirements. specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections Bet forth
i“ the specifics tion vhere such inspections are deemed necessary to asaure
that supplies and services conform to prea cribed require~nta.

6
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4.2 Classification of inspection. The Inspection requirements

specified herein are classified as follows:

1 - Production control inspection (see 4 .3)
2 - *lity conformance inspection (see 4.4)

4.3 Production control inspection.

4.3.1 COntrcjL records. When epecified in the contract or order

(see 6.2), the fiupplier Bhall maintain a record of each processing bath,

showing all additional chemicals or treatment solutions to the unit, the
results of all analyses performed and the quantity of parts plated during
operation. Upon request of the procuring activity, such records shall be
made available. These records shall be maint.sined for not less than one
year after completion of the contract or purchase order.

4.3.2 Productf on control. 2’beequipment, procedures and opera-

tions employed by a supplier shall be capable of producing high quality
electrodeposited plating8 of nickel on ferrous alloys, copper and copper
alloys, zinc and zinc alloys as specified in thic!document. When specified
by the procuring activity (see 6,2), the supplier, prior to production,
shall demons trate the capability of the process used to show freedom from
hydrogen embrittlement damage as indicated by satisfactory behavior of
specimens prepared (see 6.2 .2) and” tested in accordance with 4.3.2.1 to
comply to the requirements of MIL-s-5002 for preproduction process qualifi-
cation.

4.3.2.1 PreproductLon control. Por preproduction control four

round notched ~teel specimens shall be prepared in accordance with 4.4.4.2
from four individual heats “for a total of 16 epecimcns, using the speclf ied
steel alloy for which preproduction examination of the process is to be
demons trated. Specimens sha21 be heat treated to the maximum tensile ,.
etrength representing production usage. The specimens shall be given the

same pre-treatments, proposed for production. The apccimena eha22 be Bub-

ject to test detailed in 4.5.3. The process shall be cone idered aatisf actory

if all”specimens chow no indication of cracks or failure. .The test results
and production control information shall be submitted to the procuring
activity for approval. Until. approval has been received, parts shall not
be plated.

4.3.3” Frequency of teats. TO assure continuous control of the

p’rote-ssas required by M2L-S-5002 and to prevent detrimental hydrogen
embrittlenmnt during production, the aatisf actory behavior of opecimena,
prepared and tested in accordance with Table II, shall be made once each
month or more frequently if required by the procuring activity. The re-
gulte of teets made to determine conformance of elect redeposited pf.ntings
to all requirements of this apecif ication for definite contracce or purchase
order are acceptable as evidence of the properties being c.btained with the
equipment and procedures employed.

..
7

Downloaded from http://www.everyspec.com



. . .

.
.. . .. .. . .
. .. . ,

QQ-N-290A

;<
...

I

TA2UIE II. Production control tests and BpeoiInens

Teet
For coating Requirement Specimen Teat reference

clatwes paragraphs preparation parap,raphs

paragraphs 3J ,

Thickn&s 1 and 2 3.3.1, 4.4.4 and 4.5.1

3.3.1.1 and 4.4.4.1
3.3.1.2

Adhesion 1 and 2 3.3.2 4.4.4 and 4.5.2

4.4.4.1

Hydrogen 1 and 2 3.2.11 4.3.4, 4.4.4, 4.5.3

embrit’cle- and 4 ..4.4.2
men t

I/ Standard alloy steels shall be used for production control specimens.
The selection shall be at the option of the suppl}er; however, alloy
steels such as AISI or sAE numbers 4130, 4135, 4140, 4145, 4340, 8645

and 8740 conforming to (IQ-s-624 shall be used.

4.3.4 Production control specimens. Test apecimena for produc-
tion cent rol shall be prepared in accordance with 4.4.h and 4.4. AI.1 as ap-
plicable for the thickness and adhesion tests detailed in Table II. Speci-
mens for the production control emb rittlement relief test shall be four
round notched steel specimens of alloy steel 4340 conforming to QQ-S-624,
heat treated to the maximum tensile strcngth, from ane or more heats, and
prepared in accordance with 4.4.4.2.

4.4 Quality conformance inspection.

4.4.1 Lot. A lot shall consist of plated articles of the same
metal compoaition~das.s and grade plated and trested under the same con-
ditions and approximately the came size and shape submitted for inspection
at one time.

4.4.2 Sampling for visual examination and non destructive tests.
Sampling -for visua2 examination and non destructive tests shall be con-
ducted as directed by the procuring activity (see 6 .2) in accordance with
MIL-sTD-105 or using Table III. A sample of coated partfi or articles. shall
be drawn by taking at random from each lot the number of articles in ac-.
cordance with MIL-sTO-1Q5, Level 11, Acceptable Quality Level (AQL) 1.5

8
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percent defective, or as indicated in Table III. The lot shall be ac-

cepted or rejected according to the procedures in 4.4.2.1 for visual
examination and 4.4.2.2 for plating thickness (nondestructive testa).

TABLE 122. Samplingfor visual. examlnat.lon and nondeshctive t.este

Numbers of items
in lot inspections

15 or less
16 to 40
41 tQ 220
111 to 300
301 to 500
501 and over.

Number of item
in samples

(randomly “selected)

7 ~1
10
35
25

35
50

Acceptance number
(m.sximumumber of

sample items nOntnn-

forming to any teat)

o
0
0
1
1
2

Z_/ If the number of items in the inspection lot is lese than 7, the
number of items in the sample shall equal the number of Ltems in the
inspection lot.

4.4.2.1 Vi6ual examination. Samples selected in accordance with

4.4.2shall be examined for compliance with the requireu=ntg of 3.4.2 after
plating. If the number of non conforming articles exceeds the acceptance
number for the sample, the lot represented by the sample shall be rejected.

4.4.2.2 l%ickneas of plating (nondestructive tests). Samples se-
lected in accordance vith 4.4.2 shall be inspected and the plating thicknese
measured by the applicable tests detailed in 4.5.1, at several locations
on each article as defined in 3.3.1, 3.3.1.1 or 3.3.1.2, as applicable, for.
compliance with the requirements. The part of article shall be considered

nonconforming if one or mre measurements fail to meet the epecified mini-
mum thitkness. If the number of defective items in any sample exceeds the
accept+ce number for Cbe specified sample, the lot represented by the

a~le shall be rejected. Separate epecimens (ace 4.4 .4.1) shall not be
used for chicknesa me=urement ~ unless a need has been demonstrated.

4.4.3 Sampling for destructive tests. A random eample of four
plated parts or articles shall be taken from each lot for each destructive
teat or separately plated epecimena shall be prepared
4,.4.4, 4.4.4.1 and 4.4.4.2 to represent each lot. If
in the lot la four or less, the number of art%cles in
sp.&cified by the procuring activity (see 6.2) .

in accordance with
the number of articles
the eample shall be

9
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4.4.3.1 ThIckneee of plating (destructive tests ). If sampling

and teating for thickness of plating by nondestructive teeting 1s not the
option of the supplier, samples selected in accordance with 4.4.3 shall be
measured for plating thickness by the applicable tests detailed in 4.5.1
at several locatione as defined in 3.3.1, 3.3.1,1 or 3“.3,1.2, for tom-
pliance with the requirements. If the plating thickness at any place on
any article or specimen is less than the specified minimum thickness, the
lot shall be rejected. Separate specimene (see 4.4.4 .1) shall not be used
for thicknese meaauremente unleae a need has been clemonatrated.

..
4.4.3.2 Adhesion (destructive tests) . The articles or “specimens

used for the destructive thicknaee test (eee 4.4. 3.1) , if of suitable Bize

and form, may be used as the teet pieces for the adhesion teat to determine
compliance with the requirements of 3.3.2. Failure of one or more of the

tese pieces. shall constitute failure of the lot.

4.4.3.3 HydroRen emb~ttlement relief (destructive tests). UnleB6
otherwise specified in the contract or order , conformance to the require-,.
ments of 3.2.11 for hydrogen embrittlement relief of treated steel narts.-—
shall be determined for those parts having a tensile atrensth of or heat
treated to a tensile strength level of 240,000 psi or above and which will
be subje”ct to a sustained tensile load in use (Bee 6.2). A random .%ample
of four plated articles sha3.3 be taken from each lot or four epecimens,

prepared in accordance with 4.4.4 and 4.4.4.2, shall be used to represent
the lot. When tested aa epecified $a 4.5.3, cracks or failure by fracture
shall be cause for rejection. Failure of one or more of the test pieces
shall reject the lot.

4.4.4 guality conformance specimen Preparation. men the plated
articles ara of such form, ehape, “size and value as to prohibit use thereof,
or are not readily adaptable to a teat epecif ied herein, or when deatruct ive
tests of small lot sizes are required the test shall be made by tbe use of
separate speiimens plated concurrently with the articles .repreeented. The
separate specimens shall be of a basis metal equivalent to that of the
articles represented. “Equivalent” basis metal includes chemical composi-
tion, grade, condition and finish of surface prior to plating. For example,
a cold-rolled steel surface should not be used CO represent a hot-rolled
ateel tIurface. Due to the impracticalityy of forging or casting separate
teat apecimene”, hot-rolled eteel speciu&s may be used to represent forged
and ce,e.t-steel articles. The separate specimens may be also cut from scrap

catitings when ferroun alloy cswtings are being plated. These eeparate
specimens ehall be introduced into a lot at re!gular Intetwala prior to the
cleaning operations, preliminary to plating, and shall not be separated
therefrom until after completion of plating. Conditions affecting the nlatin~
of specimens
temperature,
as nearly ae

including the spachg, plating media, residual air p~essur~, -
etc. in respect to other objects being” plated ehall correspond
possible to those affecting the significant aurfaceo of the

10’
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Separate specimens shall not be used for thickness
unless the neceeaity for their use has been demon-

strated.

4.4.4.1 SPecimens for thickness and kdheeion teste. If separate
specimens for thickness and adhe”sion teste are required, they shall be
strips approximately 1 inch wide, 4 inches long and 0.04 inch thick.

4.4.4.2 Specimens for embrittlenwnt relief. Separate epeciw’ne

for embrittlement relief test sha21 be round notched specimens with the
axis of the specimen (load direction) perpendicular to the short transverse
grain flow direction. Tlm conf Iguration ehall ba in accordance vith
Figure 8 of ASTM E8 fo? rounded specimens. Specimens shall have a 60 de-

gree V-no tch located approximately at the center of the gage length. The
cross section area at the root of the vee shall be approximately equal to
half the area of the full crooa section area of the specimen’ e reduced
section. The vee shall have a 0.010 ~ 0.0005 inch radius of.curvature at”.
the baee of the notch (see 6.2.2).

4.5 Tests.

4.5.1 Thicluieas. For nondestructive measuring of plating thick-

ness, procedures in accordance with Federal Test KethOd Standard NO. 151,
.Method 520 (electronic test) , ASTN, B529 (eddy current), or ASTM B530

(magnetic test) may be used. For “destructive measuring of plating thick-

nasa, procedures in accordance with ASTM B4B7 (microscopic) Or ASTM B504
(coulometric) may be used. At the option of the supplier other instrumqts,
such as those employing the principle of beta-radiation back scatter or X-ray
epectromtry may be used.

4.5.2 Adhesion. Adhesion msy be determined by ecraping the sur-

face or ehearing with a sharp edge, knife, or razor through the plating
down to the basis metal and examining at four diameters magnification for
evidence of non-adhesion. Alternately the article or specimen may be
clamped in a vise and the projecting portion bent back and forth until
rupture occure. If the edge of the ruptwred plating can be peeled back or
if separation between the plating and the basis metal can be seen at the
point of rupture when examined at four diameters magnification, adhesion
10 not satisfactory.

4.5.3 Bmbrittlement relief. Compliance with 3.2.11 shall be
determined with samples of plated parts taken as specified in 4.4.3.3.
Parts such as eprlng pf.rm,:lock rings, etc. , vhich are instailed in holes
or rods shall be similarly assembled using the applicable parts apecific.a-
tions or drawing tolerances which impose the qaximum su6tained tensile
load on the plated part. The selected aamplee shall be aubjccted to a sus-
tained tensile load. equal to 1.15percent of the maximum design yield load
for which the part was designed. Parta which require special fixtures,

11
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extreme loads to comply with the above requirements, or where the maximum
design yield load is not laym, IMY be represented by separate specimens

prepared in accordance with 4.4.4.3. The notched epecimens eball be CIubject

to a sustained tensile load equal to 75 percsnt of the ultimate notch tensile
strength of the titerial. ‘fhe articles, parts or specimens shall be held

under load for at least 200 hours and then “examined for cracks or fracture.

5. PNEPAR~ON F& DELIVm”
.:.

5.1 Packaging and packing. Picse,rvation, packaging and pack-
ing methods for electrodeposlted nickel plated parts or articles employed
by a supplier shall be such as to preclude damaging during shipment and

handling.

.,.
.6. NOTES

6.1 intended &e.

6.1.1 Class 1 plating. Clam 1 plating is used to protect >ron’,

copper, or zinc alloys against corrosive attack in rural, industrial or
marine atmospheres ,depending upon the thickness of the nickel deposit or
is used as an undercoat for chromium or one of the precious metals. Claes 1
plating is used also ~or decmat,ive purposes.

6.1.2 Clam 2 plating. class 2 plating is used for wear resist-

ance, abrasion resistance and such incidental corrosion protection of parts
as the specified thickness of the nickel plating may afford. Heavy de-

posits of the Class2 plating, especially wham the Watts bath process ia
employed, may be used for build up of iorn or undersized parto, or for
s!alvage purpoeea, and to provide protection against corrosive chemical en-
vironments.

6.2 “.,&dering datq. llm’~ere shob select the preferred options

permitted hsrein and include the follcndng Information in procuren!ant documenti:

(a)

(b)

(c)

I (d)

(e)

.:.
Title, number, and “date of this specification.

C188a of plating (see 1.2 .1).

Cisde of Class 1 plating if applicable (see 1.2. 2).

When plating is to be applied, if other than speci-
fied (see 3.,2.1, 3.2.4, 3.2.6 and 3.2.7).

Stress relief treatment, if other than specified
(see 3.2.2).

~.:
, .,
...
,..

,,.

72
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I

(f)

(d

(h)

(i)

(j)

(k)

(1)

(m)

1

,’
(n)

(0)

6.2.1 The
the plating facility

(a)

(b)

I (c)

6.2.2 The

Cleaning of steel, if other than specified
(see 3.2.3).

Underplaying required (see 3.2.S).

Coverage, if other than epecified (see 3.2.8) .

Surface finish, if particular fInish required
(see 3.2.10).

Thickness of coating, if other than specif led
(see 3.3.1, 3.3.1.1, 3.3.1.1.1 and 3.3.1.2).

Control record requirement (see 4.3.1).

Preprod”ction iontrol e%txnination (See b.3.2) . .“

Sampling plan (see 4.4. 2).

Number of samples for destructive testing (see 4.4.3) .

Wlether hydrogen cmbrittlement. relief test is re-
quired (see 4:4.3.3) .

manufacturer of the basis metal parts should provide
with the following data:

Hardness of steel parte (see 3.2.1).

Seat treatment for stress .’relief,whether hae been
performed, or IS required (see 3.2. 2).

Tensile loads required for embrit tlement relief test,
if applicable (see 4.5.3) .

manufacturer of the basis metal Darts should nrovide
I the plating facility with notched tensile specimens (~ee 4.4.4.2) & be

plated for-conformance vith 3.2.22 required- for production cent rol (see
4.3.2.1, and 4.3.4) and lot acceptance (see 4.4.3 and 4.4.3.3).

6.3 Black nickel “plntinq. Elect rodeposiGed black nickel plating,
in accordance with MIL-P-18317, has little protective value and is used .
primarily to obtain a dark, nonreflective, decorative finish on steel and
copper alloy ins trument parte.

6.4 Stress relief. There is a hazard that hardened and tem-
pered cold-vorked or cold-straightened steel parts may crack duiing clean-
ing and plating. Such parts should have a suitable heat treatment for
stress re2ief prior to cleaning and plating (see 3.2.2).

—.
13
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6.5 Cleaninc. Copper and copper-baee,d alloys may be cleaned
aa detailed in AsTM B281, Recommended Practice for Preparation of Copper
and Copper-Base Alloys for Electroplateing. Zinc and zinc-based alloys
may be cleaned as detailed in AsTM B252, Reconmnended Practice for Prepara-
tion of Zinc-Base Die Castings for Electroplating (see 3.2.3).

6.6 Baking time. For high strength materials (Rockell S40
and above), it may be beneficial to extend the baking time to 23 hours to
insure complete hydrogen emb rittlement relief (see 3.2. 11).

6.7 Class 1 proceasinK. Clase 1 plating may be processed for
the following forms of nickel deposition:

SB - Single layer coating in a fully bright fIniah.
SD - Single layer coating in a dull or semi-bright finish,

containing lees than 0.005 percent aulfur and having
an elongation greater than 8 percent. A full bright-
ness finish ❑ay be obtained by polishing the coating.

M - Mult ilayer coating, either double-layer or triple
layer. The bottom layer should contain less than 0.005
percent sulphur and have an elongation greater than 8
percent. The top layer should contain more than O .Ob
percent sulfur. In a double-layer coating, the thick-
nese of the bottom layer should be not less than 60
percent of the total nickel thickness, except on
ferrotm parts where the ‘bettom thickness should be not
leas than 75 percent of the total nickel thickness. In
a triple-layer coating, the thickness of the bottom
layer should be not leae than 50 percent of the total
nickel thickness. The intermediate layer of the triple-
layer coating should contain more eulfur than the top
layer and the thickness should be not greater than 10
percent of the total nickel thickness. The thickness
of the top layer of either double- or triple-layer
coating should be hot lees than 10 percent of the total
nickel thickness.

6.7.1 Correlation. The correlation between the gradee of nickel
plating used in this specification and the forms of nickel deposition are
indicated in Table IV.

6.7.2 Thicknees measurements. Thickness measurements for the
single layer Class 1 plating should be made whenever applicable hy the non-
destructive test methods, especially the magnetic method. Thickness measure-
ments for the double or triple layer Class 1 platlng, should be made on
cross sections taken perpendicular to the significant surfaces by the micro-
stopic method. This permits measurements of the thicknese of the individual
nickel layers when suitable etchants are uBed. Suitable etchants are aB
follows :

I/j
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(a)

(b)

Etchant No. 1.
Nitric acid (Sp. 8r. 1.42)
Glacial acetic acid

Etchant No. 2.
Sodium cyanide
Sodium or ammonium per-

..

QQ-N-290A

1 volume
1 volume

100 gum per liter of water

100 gms per liter of watersulfate

NOTE : FZual Darts of the two water eOlutiOns (the cyanide and the. .
persulfate) are mixed. Caution muB t be taken as toxic fumes

are evolved when these solutions of the chemicals a,remixed.
Use of this etchant must be confined to a.well ventilated
hood .

WIWn either of the ‘CWOetchnnts are ueed, ”the microstructure of. the dull ,or
semi-bright nickel layer will be shovn to be columnar, whereag that of the
bright nickel layer will be banded or unresolved.

TABLE IV

CORRSL4TION OF ~SS 1 NICXEL PLATING GRADES ti DEPOSITION ~/

I Forms of’Deposition for
Grades Steels, Zinc and Zinc Alloys

A
B
c
D
E
F
c

SD, and M
SD, and H
K
SB, SD and M 21
SB, SD and M a
SB, SD apd M ~J

For Copper and Copper
Alloys

SB, and M
SB, SD and tl
SD and M
SB, SD and S4 ~1
SB, SD and M ~j
SB, SD and M ~1

~/ !4tmra a dull or satin-like finish is required, unbuffed Form SD
proceaeed nickel may be aubatituted for Form SB processed nickel or
for the bright layer of FonrIK processed nickel.

~/ Nickel deposited under Forma SD or M conditions may be substituted
for nickel deposited in Form SB condition where the nickel deposit
and top coat is subject to mild or moderate service conditions.

6.7.3 Sulfur contente. The sulfur contcnte etated in 6.7 indi-

cate the kind of nickel plating solution that is to be used by the supplier.
No simple method exists for the determination of the sulfur content of a
nickel deposit on a coated article; however, X-ray fluorescence techniques
can be used.

15
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6.7.4 CorrOBiOn protection. In a double-layer nickel deposition,

as’the undercoat with other electrodeposited top “coats, the nickel immedi-
ately under the top coat is a bright nickel containing sulfur while the
bottom layer under that is a semi-bright nickei essentially free of sulfur,
In any galvanic electrolytic cell set up with the top coat, the bright nfckel
reacts anodically to the purer semi-bright nickel. If microscopic corrosion

sets in through pores in the top coat material and pane trates the bright
nickel layer, galvanic action between the two kinds of nickel tends to

cauae the microscopic pit to epread laterally in the outer nickel layer.
The net effect is to retard penetration toward the base metal, hence to
lengthen the useful life of the coating. l%ia galvanic corrosion eystern
may be further complicated by the use of three layers of nickel of differ-
ent eulfur contents with further improvement against corrosion at a slightly
greater cnst.

6.8 Cross reference. The correlation between the grades of

Class 1 nickel plating used in this specification and the previous designa~
tion (types) of Claes 1 in QQ-N-290 are indicated in Table V.

TAPLE V . Correlation of olnss 1 nickel plating

Basis Metal

Steel

Copper and
Copper-based alloys

Zinc and Zinc-based
alloys

QQ-N-290

Types

v (PC)
VI (Kc)
VII (QC) +-l-+

E

I
SB

F SB
F. SB

When copper undercoat la omitted, the nlmimum nickel should be
equivalent to Grade B, deposition forms SD or M (see 6. 7).

ih?m copper undercoat io o~tted, the minimum nickel ehould be
equivalent to Grade D, plating form SE (see 6.7) .

. .
. . .
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CUSTODIAN-S :
Army - KS
Navy - AS

Air Force - 11

1312viekf ac tivitiea:

Army - MR, MI, MU,

Navy - AS., OS, SH,

Air ~OZCti ‘- 84, 70

User activities:

Army - AT

Navy - None

WC, EL, GL, AV

EC

tief&se Supply Agency – IS.

CIVIL AGEIiCIlC3 lNTER.Wl’:

GSA - FSS

COM -,NBS

QIj-N-290A

Preparing activity:

Navy - AS

(Project No. MFFP-0027)
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