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FEDERAL SPECIFICATION
CHROMIUM PLATING (ELECTRODEPOSITED)
This specification was approved by the Commissioner,

Federal Supply Service, General Services Administra-
tion for use of all Federal agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers the requirements for

electrodeposited chromium plating.

1.2 Classification.

1.2.1 Classes. Electrodeposited chromium plating shall be of the
following classes, as specified (see 6.2):

Class 1 ~ Corrosion protective plating (see 3.3.1)
Class 2 - Engineering plating {(see 3.3.2)

1.2.2 Finish. Class 1 plating shall be cof the following types
of finish, as specified (see 6,2):
Type I - Bright finish
Type II - Satin finish
2. APPLICABLE DOCUMENTS
2.1 The following documents of the issue in effect on date of
invitation for bids or request for proposal, form a part of this specifi-
cation to the extent specified herein,
Federal Specifications
QQ-N-290 Nickel Plating (Electrodeposited)
QQ-S-624 Steel Bar, Alloy, Hot Rolled and Cold Finished

(General Purpose)
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he Federal Government may obtain copies of

Federal Specifications, Standards and Handbooks as outlined under General
Information in the Index of Federal Specifications and Standards and at

the prices indicated in the Index. Thé Index, which includes cumulative
monthly supplements as issued, is for sale on a subscription basis by the
Superintendent of Documents; U.S. Government Printing Office, Washington, DC

20404 .

(Single copies of this specification and other Federal Specifications
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Angeles, and Seattle,
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MIL-S-5002

IL-5-13165
MIL-R-81841

Militarv Standards:

MIL-STD-105

MIL-STD-1312

(Copies of Military S

Surface Treatments and Inorganié Coatings for
Metal Surfaces of Weapons Systems

Shot Peening of Ferrous Parts

Rotary Flap Peening of Metal Parts

Fasteners, Test Methods

pecifications and Standards required by contrac-

tors in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

2.2 Other nn
2.2 ther nubl

lications. The fn11nu1no documents form a part

of this specification to the extent specified hereln. Unless a specific

issue is identified, the is
request for proposal shall

American Society for
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Testing and Materials (ASTM) Standards:

ASTM B-487

Measurement of Metal and Oxide Coating Thickness
by Microscopic Examination of a Cross Section
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ASTM B-499 Measurement of Coating Thicknesses by the Magnetic
Mathade Noacmmannatda Cacatdanon an Mascmnatda Randes
S LIV e VUL ‘IICLLL vwalLilugs wvil msllck&b 2ad 4D
Metal
ASTM B-504 Measuring the Thickness of Metallic Coatings

by the Coulometric Method

ASTM B-556 Thin Chromium Coatings by the Spot Test, Guide-
line for Measurement of
ASTM B-578 Measurement of Microhardness of Electrplated
Coatings
ASTM E-8 Tension Testing of Metallic Materials
(Application for copies should be addressed to the American Society
for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)
3. REQUIREMENTS
3.1 Materials. The materials used shall be such as to produce
platings which meet the requirements of this specification.
3.2 General reguirements.
3.2.1 High tensile steel parts. Unless otherwise specified (see

6.2), steel parts having an ultimate tensile strength greater than 240,000
psi (1655 MPa) shall not be plated without specific approval of the pro-
curing activity.
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3.2.2 Stress relief treatment. All s s

teel par
mate tensile strength of 150,000 psi (1034 MPa) and above, which are
machined, ground, cold formed or cold straightened, shall be baked 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. When
peening is required (see 3.3.2.3 and 3.3.2.5), thermal stress relief shall
be performed prior to shot or rotary flap peening.

1 -
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3.2.3 Cleaning. Unless otherwise specified (see 6.2), all steel
parts shall be cleaned in accordance with MIL-S-5002. Other basis metals
shall be cleaned by methods which shall not damage the substrate and shall

not interfere with adhesion of the deposit.

oa n~.

3.2. Plating application. Unless otherwise specified (see
the platin aball be applied after all basis metal heat treatments and me-
chanical operatio such as machining, brazing, welding, forming and per-
forating of the artlcle have been completed.
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3.2.5 Underplating. Unless otherwise specified (see 6,2), class 1

plating shall be applied over an intermediate plating of nickel in accord-
ance with QQ-N-290 on steel, zinc and zinc-based alloys or copper and
copper-based ailoys. Unless otherwise specified (see 6.2), ciass 2 piating
aehall ha dacacdsan tha handa —ntal cedehaiit o2 caunldadane. YT_2ot__ _r
Silall UT UTPUSILILTU VUl LT vUadlid udicial wiliiut a picliiuldualy piating 01
another metal. In no case shall any underplate be substituted for any part
of the specified chromium thickness.

3.2.6 Embrittlement relief, All coated steel parts having a
tiardness 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
nravide vAdranan amhewdttrlamant wwaldaf faan L L) Thao Loalad ooeeo R Ry
PLUVAIUT GyUilUgcTll Tiivi Lt LiTiic it resier \DET Uer/ o T UaRtu pdariLd, wuel
tested in accordance with 4,5.,5 shall not crack or fail by fracture (see
4.4.3.5). Plated springs and other parts subject to flexure shall not be
flexed prior to hydrogen embrittlement relief treatment.

3.2.7 Coverage. Unless otherwise specified (see 6.2), the
plating shall cover all surfaces including roots of threads, corners and
recesses.

3.2.8 Boundaries. Boundarieg of class 2 plating which covers
only a portion of the surface shall be free from beads, nodules, jagged
edges and other irregularities.

3.2.9 Finish, For class 1 plating, the finish or luster shall
Imn mm m—m 2 2 1 VAP | 2 N .. L Y T __ . T P S R 1 _ 11 | S - .11 __
Ut dbd SpPelllileld \dScE 1.<L,0 dilU V.4 ). lypﬂ 1 OI CldsSs 1 Slidil pbpe 4 Iu11y
brioht finich cmnnrh mniform in annaaranrcroe and froo fram franctv araac
bright finish, smocot uniform in appearance and free from frosty areas.
Type 11 of class 1 shall be a satin finish, smooth and uniform in appearance.

Unless otherwise specified (see 6,2), either a fully bright or a dull matte
finish, smooth and free from frosty areas shall be acceptable for class 2
plating finish,

el 2 D m =
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3.3.1 Class 1 processing. Parts for class 1 deposition shall

be plated to specific dimensions as specified (see 3.4.1.1). When speci-
fied (see 6.2), parts shall be processed in accordance with procedural in-
structions for form of chromium deposit (see 6.5).
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be plated to specific dimensions as specified (see 3.4.2.1). 1Unless other-
wise specified (see 6.2), steel parts shall be processed in accordance with

the procedural instructions of the procuring activity as follows:

3.3.2.1 Class 2a., Parts plated or plated and processed to specific
ions in accordance with proceaures and criteria spec1r1ea by the pro-

ity Dana vmsrawad ad. nl Ang whiah A~ not
Al Yy rarts ncs coverea uy pxus.cuula; .LuaLL uL—LL\JLlB wilrdiean UU v

ing procedures shall be baked in accordance with 3.2.6 after
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3.3.2.2 Class 2b. Plated parts below Rockwell C40 hardness, which
are subjected to static loads or designed for limited 1life under dynamic
loads or combinations thereof, need not be peened prior to plating.

3.3.2.3 Class 2c. Plated parts below Rockwell C40 hardness, which
are designed for unlimited life under dynamic loads, shall be peened in
cordance with MIL-S-13165 or MIL-R-81841 prior to plating. Unless other-

wise specified in the applicable drawings, the peening shall be accomplished
on all surfaces for which the plating is required and on all immediately
adjacent surfaces when they contain notches, fillets or other abrupt changes
of section size where stress will be concentrated.

3.3.2.4 Class 2d. Plated parts, Rockwell C40 ha

[ I X i ValkSo L neCXwell U4L nar
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which are subjected to static loads or designed for limlted life under
dynamic loads or combinations thereof, shall be baked in accordance with
3.2,6 after plating. The load for the static load test (see 4.5.5, the
embrittlement relief test) shall be as specified in the contract, order or
applicable drawing (see 6.2).
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3.3.2.5 Class 2e., Plated parts, Rockwe

ckuol
.................... parts ckwel

which are designed for unlimlted life under dynamic loads, s
in accordance with MIL-5-13165 or MIL-R-81841 prior to plating. Unl
otherwise specified in the applicable drawings, the peening shall be ac-
complished on all surfaces for which the plating is required and on all
immediately adjacent surfaces when they contain notches, fillets or other
abrupt changes of section size where stress will be concentrated. The
plated parts shall be baked in accordance with 3.2.6 after plating. The
load for the static load test (see 4.5.5, the embrittlement relief test)

and the dynamic load conditions shall be as specified in the contract,
order or applicable drawing (see 6.2).
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3.4 Detail requirements.

3.4,1 Class 1

3.4.1.1 Thickness. Unless otherwise specified (see 6.2), the
minimum thickness of class 1 chromium plating shall be 0.00001 inch or
(0.25 micrometre) on all visible surfaces which can be touched b

c . £10 .\ 2. 32 a_ —
5 inch {19 mm) in diameter. Unl
n

4
p recesses and other openings, b
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internal threads from which the external
and where a controlled deposit cannot be
subjected to a thickness requirement but
There shall be no bare areas.

v 4
environment is completely excluded
normally obtained shall not be
shall show evidence of plating.

3.4.1.2 Underplating. Class 1 plating is normally used with an
underplate system of nickel or copper. Where such requirements exist

(see 3 2.5), the underplate thickness shall be in accordance with QQ-N-290.
The thickness of the underplate shall not be used in determination of the

specified chromium plating thickness.
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3.4.1.3 Adhesion. The adhesion of the plating and any underplate
shall be such that, when examined at a magnification of approximately 4
diameters, neither the chromium plating nor any electrodeposited under-
plate(s) 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.

Iné interface between a plating and the basis metal is the surface of the
basis metal before plating. The formation of cracks in the plate or the
basis metal which does not result in flaking, peeling or bligtering of the
plate shall not be cause for rejection.

3.4,2 Class 2,

3.4.2.1 Thickness. The minimum, maximum or range of thickness
for class 2 plating shall be as specified in the contract, purchase order
or on the applicable drawing (see 6.2). If a thickness is not specified,
the minimum thickness for the finished part shall be 0.002 inch or 2 mils

($1 pm). The thickness requirement for class 2 plating shall apply after
all metal finishing and post-plating grinding operations have been completed.

2 a A Ile oo L ] S = AL _ _ Y S T . .o . Y .

el oles Agnesion. ineé adanesion Oor tne plating and any underplate
shall be such that when examined at a magnification of approximately 4 diam-
eters, neither the plating, nor any electrodeposited underplate shall show

separation from the basis metal or from each other at their common inter-
face(s) when subjected to the test described in 4.5.2. The interface be-
.tween a plaring and the basis metal is the surface of the basis metal before
plating. The formation of cracks 1in the basis metal or the plate which do

not result in flaking, peeling or blistering of the plate shall not be
cause for rejection.
3.4.2.3 Hardness. The minimum hardness of a cross-section class 2

plating, when subjected to the microhardness test detailed in 4.5.3, shall
be 600 Vickers Hardness Number (VHN) or equivalent if the plating is
finished to a semi-bright or matte luster (see 3.2,9). If the plating is
finished to a bright or bright pebbly luster, the minimum hardness shall

e QCEN FAPE JRPNETUE § PR Py PRI W, = PR
be 850 Vickers Hardness Number (VHN) or equivalent.

3.4.2.4 Porosity., The class 2 plating, by being as free from
porosity as possible, shall be capable of protecting the basis metal from

corrosion due to pits, pores or cracking. When subjected to the test de-
tailed in 4,5.4, specimens shall show no more than a total of 15 isolated

spots or pits, none larger than 1/32 inch (0.79 mm) in diameter, in a total
of 150 square inches (967.8 sq. cms) of test area grouped from five or more
test pieces; nor more than five isclated spots oc pits, none larger than
1/32 inch (0.79 mm) in a total of 30 square inches (193.6 sq. cms) from one
or more test pieces, except those areas wirthin 1/16 inch (1.59 mm) from

identificaction markings and contact marks after processing.
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3.5.1 Basis metal. The basis metal shall be free from visible

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

12 8 2 Plardma Thae nlardne ahall ha amaanch Cldomm memodemad -
ded e b £ AGLLIIE. 4T pPLALLUE BGLIL UT SUWVULIL, LiuE grainea, aa-~-
herent, uniform in appearance, free from blisters, pits, nodules, excessive

edge build-up and other defects. The plating shall show no indication of
contamination or improper operation of equipment used to produce the deposit,
such as excessively powdered or darkened plating, build-up and other defects.
The size and number of contact marks shall be at a minimum consistent with

on of contact marks sh of minimum
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of the part. Superficial staining which has been demonstrated as resulting
from rinsing or slight discoloration resulting from baking operations to
relieve embrittlement, as specified above (see 3.2,6), shall not be cause

for rejection. All details of workmanship shall conform to the best practice
for high quality plating.

4.1 Responsibility for inspection. Unless otherwise specified
in the contract or purchase order, the supplier is responsible for the
performance of all inspection requirements as specified herein. Except as

o:nennse spe Cltled in the contract or oruer, the suppu.er may use n18 own
Ae amer Anehaw fandlderdaes adtahla Frne tha wlfrnvmanan Af tha Tannaa

Vi Glly vViekilig L dAaCidiCiTO SULLGU&C I.UL Lllc p‘Ll.ULIuII\.‘ Vi |-ll= LIIOPCBLLUII ‘c-
quirements specified herein, unless disapproved by the Government. The

Government reserves the right to perform any of the inspections set forth
in the specification where such inspections are deemed necessary to assure
that supplies and services conform to prescribed requirements.

4,2 Classification of inspection. The inspection requirements
specified herein are classified as follows:

a. Production control inspection (see 4.3).
b. Qualicty conformance inspection (see 4.4).

L 1 A 4 -~
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4.3.1 Control records. When specified in the contract or order
(see 6.2), the supplier shall maintain a record of each processing bath,
showing all additional chemicals or treatment solutions to the unit, the
results of all chemical analyses performed, and the quantity of parts
plated during operation., {ipon request of the procuring activity, such

vasavde oo eal]l an vmanavea Af tha Canst vam:ltea ahall ha mada awvadlahla
LCLULUD &9 WE.LL &b LGPUL L Vi LUET LESL L1TPULLES PllS4d Ut EBEaVUT EaVElLisVLS .

These records shall be maintained for not less than one year after completion
of the contract or purchase order.
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4,3,2 Production ¢ es and op

con procedures and opera-
tions employed by a supplier shall be capable of producing high quality
electrodeposited platings as specified in this document. When specified by
the procuring activity (see 6.2), the supplier, prior to production, shall
demonstrate 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

A ~
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requirements of MIL-S-5002 for preproduction process qualification.
4.3.2.1 Preproduction control. For preproduction control, four

round notched steel specimens shall be prepared in accordance with 4.4.4.3
from four individual heats for a total of 16 specimens, using the specified
teel a lloy for which preproduction examinations of the process is to be

q Specimens shall be heat treated to the maximum tensile strength

nraduasntdAan sians Tha amantmanc ahall ha adewran

LTS -3 PLUUU\-\.LUII UQGECQ Lllc aP:LLlIICIIB aua;.;. (%4 - SLVCII Lhc aalu!: ptc— ¢
treatments and treatments proposed for production. The specimens shall be

subject to the test detailed in 4,5.5. The process shall be considered

satisfactory if all specimens show 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.

7 Q-ﬂ

4,3.3 Frequency of tests. To assure continuous control of the

process as required by MIL $-5002 and to prevent detrimental hydrogen em-

brittlement during production, the satisfactory behavior of specimens pre-

pared and tested in accordance with table I shall be made once each month, )
or more frequently if required by the procuring activity The results of
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4.3.4 Production control specimens. Test specimens for produc-
tion control shall be prepared in accordance with 4,4.4, 4.4.4,1 and 4.4.4.2,
as applicable for the thickness, adhesion, hardness and porosity tests de-
tailed in table I. Specimens for the production control embrittlement
relief test shall be four round notched steel specimens of alloy steel 4340

P 2000 TORRNU NULLNTU Sitea SpeLanciis G4aavVy OwTCa T

conforming to QQ-S-624, heat treated to the maximum tensile strength from
one or more heats, and prepared in accordance with 4.4.4.3,

4.4 Quality conformance inspection.

A Y =l
1 Lot. A 1ot sn
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submitted for inspection at one time.

4,4,2 Sampling for visual examination and nondestructive tests.
Sampling for visual examination and nondestructive tests shall be conducted
as directed by the procuring activity (see 6.2) in accordance with MIL-STD-105
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or using table II. A sample of coated parts or articles shall be drawn
by taking at random from each lot the number of articles in accordance wit ?
MIL-STD-105, Level II, Acceptable Quality Level (AQL) 1.5 percent defectiv
or as indicated in gable II. The lot shall be accepted or rejected accord-
ing to the procedures in 4.4.2.1 for visual examination and 4.4.2.2 for
plating thickness (nondestructive tests).
Table I. Production control tests and specimens
Specimen Test
Test co:g;ng Requirement prgparation reference
classes parasraphs naraeranh 1/ naraoranhs
Posspisrs o7 | 4 e==¢
or 3.4.2.1 4.4.4.1 T
Adhesion 1and 2 | 3.4.1.3 or 3.4.2.2 4,4.4 and 4.5.2
) 5.56.5.1 )
ﬂardﬂess 2 3;49293 49494 ﬂnd é 5 3
4.4.4.1 T
Porosity 2 3.4.2.4 4.4.4 and 4.5.4
4,4,4.2 *
Hydrogen em=| ) .54 2 3.2.6 4.4.4 and
brittlement an T L 2 4 A 4.5.5
S ’ 4.4.4.3
relief
1/ Standard alloy steels shall be used for production control specimens.
"~ The selection shall be at the option of the supplier; however, alloy
steels such as AIS1 or SAE numbers 4130, 4135, 4140, 4145, 4340, 8645
and 8740 conforming to QQ-S-624 shall be used.

Table 11 Camnlino for vicual examination and noncdestructive tests
i1I, Sampling for visual examination a
A.conlne ~ € 4 oo Annantancan nuumhar fmawdmim
N o€er O1 iitcuws ACCEPLAlIiT nulivTie \uaniuiva
Number of items in samples number of sample items
in lot inspections (randomly selected) nonconforming to any test)
- - - - l, n
1> or less . /i = v
16 to 40 10 0
41 to 110 0
111 to 300 2 1
301 to 500 35 1
€ENT1 and Aver g0 2
JVU4L aliuU VUvVee o\ -
.« .-s o y e a2 2. P U R Lo VYot 2o YTace stham 2 ko wmecmmba
1/ 1If the number of items 1n Thne inspection 10T 1§ rs€88 tnau /7, iiE nuvwe
- Al 2onma dm tha camnla chall anmal tha nmimhar Af 4tame 4in tha inenacti
vl I1LEUS 1il LIIT DSAlIpP4T Dlidlii THYUGL LUT HHUMIUEL Vi ALRHIO 48 it aiopSvewa
1ot .
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4,6,2.1 Visual examination. Samples selected in accordance with
4.4.2 ghall be exarined for compliance with the requirements of 3.2.7, 3.2.8.
3.2.9 and 3.5.2 after plating. If the number of nonconforming articles ex-
ceeds the acceptance number for the sample, the lot represented by the
sample shall be rejected.

4,4,2.2 Thickness of;plat1ngfjnondecttuctive tests). Samples
selected in accordance with 4.4.2 shall be inspected and the plating thick-
ness measured by the applicable test detailed in 4.5.1 at several locations
on each article as defined in 3.4.1.1.and 3.4,1.2 or in 3,4.2.1; as appli-
cable, for compliance with the requirement, Measurements on fastener
hardware gshall be made on location defined in MIL-STD-1213, Test 12. The
part or article shall be considered nonconforming if one or more measurements
fail to meet the specified minimum thickness. If the number of defective
items in any sample exceeds the acceptance number for the specified sample,
the lot represented by the sample shall be rejected. Separate specimens
(see 4.4,4,1) shall not be used for thickness measurements unless a need
has been demonstrated.

4.4.3 Sampling for destructive tests. A random sample of five
plated parts or articles shall be taken from each lot for each destructive
test or separately plated specimens shall be prepared in accordance with
bod b, 4,4,4,1, 64,4,4,2 and 4,4,4.3 to represent each lot, If the number
of articles in the lot is five or less, the number of articles in the sample
shall be specified by the procuring activity (see 6.2).

4.4.3.1 Thickness of plating (destructive tests). If sampling and
testing for thickness of plating by nondestructive testing is 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 locations as defined in 3.4.1.1 and 3.4.1.2 or in 3.4.2.1, as
applicable, for compliance with the requirements. Measurements for fastener
hardware shall be made at locations defined in MIL-STD-1312, Test 12. 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
specimens (see 4.4.4,1) shall not be used for thickness measurements unless
a need has been demonstrated.

4.4,3,2 Adhesion (destructive tests). The articles or specimens
used for the destructive thickness test (see 4.4.3.1), if of suitable size
and form, may be used as the test pieces for the adhesion test to determine
compliance with the requirements of 3,4,1.,3 or 3.4.2,2, Failure of one or
more of the test pieces shall constitute failure of the lot,

4,4,3.3 Hardness (destructive tests). When specified in the
contract or order (see 6.2), compliance with the requirements for hardness
shall be determined. The articles or specimens, used for the destructive
thickness test (see 4.,4,3.1) if of suitable size and form, may be used for
the test pieces for examination to determine compliance with the requirement

10
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4 Porositv (destructive tests). When gpecified in the con-
er (see 6.2), compliance with the requirements for porosity shall

Sesomtmiiee PULVSAty Siess

be determined. A set of five separate test specimens prepared in accordance
with 4.4.4 and 4.4.4.2 in lieu of treated plated articles shall be used to
determine compliance with the requirements for porosity (see 3.4.2.4).
Failure of one or more of the test specimens shall reject the lot.

L 4L 1 8§

4,4.3,5 Hydrogen embrittlement relief (destructive tests). Unless
otherwise specified in the contract or order (see 6.2), conformance to
the requirements of 3.2.6 for hydrogen embrittlement relief of treated

steel parts shall be determined for those parts, comprising a lot, having a
tens@}g_ctrength of or heat treated to a tensile strength level of 240,000

p51 (1655 MPa) or above and which will be subjected to a sustained tensile
load in use. A random sampie of five plated articles shall be taken from

shall be used to represent the lot, When tested as spe cified in 2.5.5.
cracks or failure by fracture shall be cause fg: rejection. Failure of one
or more of the test pieces shall reject the lo

4.4.4 Quality conformance specimen preparation. When the plated
articles are of such form, shape, size and value as to prohibit use thereof,
or are not readily adaptable to a test specifiei herein, or when destructive
tests of small lot sizes are required, the test shall be made by the use
of separate specimens plated concurrently with the articles represented,
The separate specimens shall be of a basis metal equivalent to that of the

article represented. 'Equivalent" basis metal includes chemical composition,
grade, condition and finish of surface prior to plating. For example, a
cold-rolled steel surface should not be used to represent a hot-rolled steel

surface. Due to the impracticality of forging or casting separate test
specimens, hot=rolled specimens may be used to represent forged and cast-sieel
articles. The separate specimens may algo be cut from the scrap casting

when ferrous alloy castings are being plated. These separate sbecinens may
be introduced into a lot at regular intervals prior to the cleaning opera-
tions, prior to plating and shall not be separated therefrom until after
completion of plating. Conditions affecting the plating of specimens, in-

4.4.4.1 Specimens for thickness, adhesion, and hardness tests. If
separate specimens for thickness, adhesion, and hardness tests are required,
rthaw ahall ha atwdeoe 2caemacdma --1.. 1 demnl £9€ ——\ L 2__L_.o £INAD —\
SilEy Bileii UT BLLLPD PP‘UKWILBL’ 4 4A0CH (<42 @) WIOE, @ 1N0Cues (\i1v<s mmm)
long and 0.04 inch (1 mm) thick,

-
=



Downloaded from http://www.everyspec.com

«
QQ-C-320B M
~75
4.4,4.2 Specimens for porosity tests. If separate specimens for
porosity tests are required, tney shall be panels not less than 10 inches
(254 mm) in length, 3 inches (76 mm) in width and approximately 0.04 inch
(1 mm) thick,
4,4,4,3 Specimens for embrittlement relief. Separate specimens

for embrittlement relief test shall be round notched specimens with the axis
of the specimen (load direction) perpendicular to the short transverse grain

of the full cross section area of the speci men's re

shall have a 0.010 +0.0005 inch (0.254
the base of the notch (see 6.2.2).

wn
~3

7,
4.

ow direction. The contiguratlon shall be in accordance with F1gur

o0

[
8

d aectlon. The vee L g
0.0127 mm) radius of curvature at

0 -

ests,
4.5.1 Thickness. For nondestructive measurement of plating
thickness, procedures in. accordance with ASTM B-499 (magnetic test mec,ol)

may be used. For destructive measurement of plating thickness, procedure
in accordance with ASTM B-487 (microscopic) or ASTM B-504 (coulometric) may
be used. 1In addition to the above, other procedures embodied in MIL-STD-1312,

Test 12, may be used for thickness measurement of plated fastener hardware.

=’

Clace 1 alasdon emee Lo oo I O T a O Stall ACTN D CECL
viad5 1 plidailing may vé measurea ror tnickKkness 1n accoraa 1Ceé wW1lln ALl b~->5>00
(spot test) within its limitations, as a destructive procedure.

4.5.2 Adhesion. Adhesion may be determined by scooping the

surface or shearing with a sharp edge,

knife or razor through the plating

down to the basis metal and examining at four diameters magnification for
vidence of non-adhesion. Alternately the article or specimen mav be clamped

iﬁ a vise and the projecting portion bent back and forth until rupture
occurs., If the edge of the ruptured plating can be peeled back or if
separation between the plating and the bagis metal can be geen at the point
of rupture when examined at four diameters magnification, adhesion is not
satisfactory.

4.5.3 Hardness. The hardness of class 2 plating shall be deter-
mined by a microhardness traverse in accordance with ASTM B-578, except that
~ ess fmdncmtbtnw amd 1NN gram Tl =L 11 Lm oot A 2t L bl L o___
d vicker AlluEcliLcL auu 1vv 8161 1044 Slidll D€ usea, A minimum O1 tnnree ndra-
ness readings shall be made to establish the basis metal hardness in an area

at least 0.125 inch (3.175 mm) from the outer surface or at mid radius of

the cross section which ever is less.

Readings shall be taken at 0.0005

inch (0.013 mm) intervals starting at 0.001 inch (0.025 mm) from the outer
surface in a staggered pattern until the pre-established basis metal hard-

ness is reached. The hardness reading

.
al g — Y L, o) W, _ 2 a a 1 . 1
tne outer surface, ine p01n: at wnhicnhn
may be taken as the limits of chromium

=
N)

may be plotted versus distance from
the hardness shows a vast decrease

1Aty
pidllliip.
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4.5.4 Porosity. Prior to determining porosity by the ferroxyl
test, the specimen-surface shall be cleaned to remove any oil or grease.
Contamination removal shall be accomplished with any acceptable solvent
in accordance with MIL-S-5002. A sheet of filter paper, saturated by dip-
ping in a ferroxyl solution heated to 180 to 200°F (82 to 94°C), shall be
applied to the flat surface of the specimen or of the article. The solution

comnoagitrion chall bhe ne Fn11nnvc-
y AL DI & A

Potassium ferricyanide (K3Fe(CN) ) 1 gm.
Sodium chloride (NaCl) 10 gms.
" Agar 10 gms.

Water (distilled or deionized) to make 1 litre

After 10 minutes, the heated filter paper shall be removed. Both the plated
surface and the filter paper shall be examined. Where corrosion of the
basis metal will oaccur at pores or other defecte due to the nlagigc dark
blue spots will have been developed. Contact may further be assured by

the use of a soft bristle brush moistened with the reagent solution. For

a permanent record, the filter paper can be dried.

4.5.5 Embrittiement relief. Compliance with 3.2.6 shall be de-
termined with samples of plated parts taken as specified in 4.4.3.5. Parts
such as spring pins, lock rings, etc., which are installed in holes or rods,
shall be similarly assembled using the applicable parts specifications or
drawings tolerances which impose the maximum sustained tensile load on the
plated part. The selected samples shall be subjected to a sustained tensile
load equal to 115 percent of the maximum design yield load for which the
part was designed. Parts which require special fixtures, extreme loads to
comply with the above requirements, or where the maximum design yield load
is not known, may be represented by separate specimens prepared in accord-
ance with 4.4.4.3. The notched samples shall be subjected to a sustained
tensile load equal to 75 percent of the ultimate notch tensile strength of
the material. The articles, parts or specimens shall be held under load for
at least 200 hours and then examined for cracks or fracture.

5. PREPARATION FOR DELIVERY

5.1 Packaging and packing. Preservation, packaging and packing
mathnde Far alartvadonacitad nlarad mnavees weinla w1l Aawad ke .-—'I:
MO LIIVUD Ava CACLCLIVULG pw aLI.C\J !I.LOLCU paeLr bo Ul. “I. b&b&cﬂ cluy.l.u]cu U] -3 PPJLCL
shall be such as to preclude damaging during shipment and handling.
6. NOTES

6.1 Intended use.

6.1.1 Class 1 plating. Class 1 plating is applied as a decor-

ative finish, usually over nickel, or copper and nickel, on basis metals such
as iron and steel, copper and copper-base allove, and zinc and zinc-bage

diecasting where necessary to protect the basis metal from corrosion and

13
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outer layer, Gene y, the thicker the nickel layer, the better the corro-
sion resistance. The systems of an outer layer of chromium over the com-
bined plated nickel and copper are generally used in a combined total thick-
ness of 0.0001 to 0.002 inch (2.5 to 51um) depending upon service conditions

and the basis metal.
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6.1.2 Class 2 plating. Class 2 plating, also known as "indus-
trial chromium" or "hard chromium", is used for wear resistance, abrasion
ntal corrosion protect1on of parts as the Speci-

S usuaLLy

o the

specified dimensions. 1 ightness of class 1 ng., Additional
corrosion resistance can be obtained by use of an undercoat of electrode-
posited nickel in thickness of 0.001 to 0.002 inch (25 to 51 um) on ferrous
parts, the m1n1mum thlckness to be determ1ned by service conditions. Heavy
lass of worn or under-
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resistance, based upon equal thick
lected rather than ground deposits.

.2 Ordering data. Purchasers should select the preferred
iitted herein and include the following information in procure-

a. Title, number, and date of this specification.

b. Class of plating (see 1.2,1, 3.3.1, 3.3.2, 3.3.2.1,
3.3.2,2, 3.3,2,3, 3.3.2.4 and 3.3.2.5).

d. When plating is to be applied, if other than specified
(see 3.2.1, 3.2.4, 3.3.1, 3.3.2, 3.3.2.1, 3.3.2.2,
3.3.2.3, 3.3.2.4 and 3.3.2.5).
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g. Coverage, if other than specified (see 3.2.7).

j. Control record requirement (see 4.3,1).

e finish; if particular finish required (see

k. Preproduction control examination (see 4.3.2).

m. Number of samples for destructive testing (see 4.4.3).

n. Hardness, porosity and hydrogen embrittlement tests,
whether required for quality conformance inspection

(see 4.4.3.3, 4.,4.3.4 and 4.4.3.5).

6.2.1 The manufacturer of the basis metal parts should provide
the plating facility with the following data:
a. Hardness of steel parts (see 3.2.1, 3.2.2, 3.2.6
and 3,3.2).
b. Heat treatment for stress relief, whether has been
performed or is required (see 3.2.2).

c. Tensile loads required for embrittlement relief test,

if applicable (see 3.2.6 and 4.5.5).

6.2.2 The manufacturer of the basis metal parts should provide
the plating facility with notched specimens (see 4.4.4.3) to be plated for
conformance with 3.2.6 required for production control (see 4.3.2.1 and 4.3.4)
and for lot acceptance (see 4.4,3 and 4,4,3,5).

6.3 Stress relief. There is a hazard that hardened and tem-

pered cold-worked or cold-straightened steel parts may crack during cleaning
and plating. Such parts shall have a suitable heat treatment for stress

relief prior to cleaning and plating (see 3.2.2).

6.4 Baking time., For high strength materials (Rockwell C40 and
above), it may be beneficial to extend the baking time to 23 hours to insure
complete hydrogen embrittlement relief (see 3.2.6).

6.5 Class 1 processing. Class 1 chromium plating may be

processed for the following forms of deposition:

15
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R- Regular or conventional

MP-~ Micro-porous
MC-~ Micro-cracked

erally, a nominal coating thickness, approximately 0.00001 inch (0 01 mil
or 0.25 pm) is used for all forms of the chromium deposition. The thickness
of Form R plating should not exceed 0.00002 inch {0.02 mil or G.Slﬁrﬂ as
the resultant chromium coating tends to crack spontaneously. Form MP deposi-
tion should contain a minimum of 64,500 pores per square inch (100 pores

per square millimetre), invisible to the unaided eye. Form MC despositlon
should have more than 750 cracks per inch (80 cracks per millimetre) in
any direction over the significant surfaces.

6.5.1 Correlation. The correlation between the chromium plating
forms and the grades and forms of nickel deposition as detailed in QQ-N-290
are indicated in table III.

6.5.2 Determination of deposition form. The micro-porous or

micro-cracked deposition characteristic can be determined by examination
of electrodeposited copper at discontinuities in the unbuffed chromium plated
surfaces. The color contrast between the smallest dot or streak of copper

-~ m msieeeemsaes Adems Al d e _-_J.“I._ ......
dlld thtt SUrroulnailing L lUlllLUlu can Ut: 1€dd1ily UDSCI'VEQ.

6.5.2.1 Preparation. All cut edges and those surfaces of selected
specimens which are not chromium plated should be masked with a pressure
sensitive PVC tape conforming to HH-T-0025, Tape, Pressure-Sensitive Adhesion,
Plastic (For Electroplating). The conductor (wir rack or hook)which will
rry the current to the spec1men while copper
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Copper Sulfate (CuSOé e 5H,0)- 28 to 32 oz/gal (210 to 240

gm/1)
Sulfuric Acid (HyS0,) - 6 to 8 fl1 oz/gal (47 to 62
ml/1)
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Table I1I. Correlationship of Ciass 1 chromium plating deposition and
Class 1 nickel plating grades and deposition
Grades of
Nickel For Steels, Zinc and Zinc Alloys Por Copper and Copper Alloys
Nanncitinn
UCP DAL AVEL
(See QQ-N-290)| Nickel 1/ Chromium Nickel 1/ Chromium
(See QQ-N-290) (See QQ-N-290)
A M and SD R -
B M R, MP and MC M and SB R
SD MP and MC
C M MP and MC M R, MP and MC
SD R
SB MP and MC
D SB, M and SD 2/| R M and SD MP and MC
E SB, M and SD 2/| MP and MC SB, M and SD 2/|R
F SB, M and SD 2/ R, MP and MC 3/ SB, M and SD 2/|MP
G - - SB, M and SD 2/{R, MP and MC 3/
1/ Where a dull or satin-like finish is required unbuffed SD nickel may be
substituted for SB nickel or for the bright layer of M nickel.
2/ SD or M nickel deposition may be substituted for SB nickel deposition where

the nickel-chromium system is subjected to mil:: or moderate service conditions.

MC or MP chromlum deposition may be substltuted for R chromium deposition

AmMT i Swrata i o €143 acawwrs~An e I o
Viaia uiii SydSLcit 15 dSu JC\.L LU wmiil ac;vn\.c CONaitions.

Brightness and additional agents should be used in the plating bath for
the purpose of brightening the deposit as detailed above in 6.5.2. Operating
conditiong ghould be as follows:

Temperature - Room (65 to 75°F or 18 to 24°C)

Current density - 3 amperes per square foot (0.32 amperes per square

decimetre)
Time = 15 minutes
Anode - Copper (conforming to QQ-A-673)

The specimen should be removed, carefully rinsed in cold water, then hot
water and allowed to dry. Where the pores or cracks will be counted, the

specimens should not be wiped. Copper nodules, deposited at the sites, are
not firmly attached. Any physical contact after plating may remove some
f the copper depositions and cause erroneous resuits. Fhotomicrographs

v ha wwead €A Antrnemmdadan +ha A
J ve uoovu LUI. ucLTciuililg 1

n accordance with ASTM
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Recommended Practice for Photography as Applied to Metallography).
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Th

e

number of pores or the number of cracks may be estimated by counting on
a ground-glass screen, on a photomicrograph of a representative field of
the specimen, or on the specimen itself.
area (such as 100 square mm to simplify calculations) on a micrograph or

on the ground-glass screen

lected magnficiation, usual
count the pores or cracks f
deposition.
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INSTRUCTIONS: In a continuing effort to make our stendardization documents better, the DoD provides this form for use in
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