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Chromium Plating (Electrodeposited)

NOTICE

This document has been taken directly from U.S. Military Specification QQ-C-320B, Amendment 4 and 
contains only minor editorial and format changes required to bring it into conformance with the 
publishing requirements of SAE technical standards.  The initial release of this document is intended to 
replace QQ-C-320B, Amendment 4.  Any part numbers established by the original specification remain 
unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE 
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption 
of government specifications and standards.  TSB rules provide for (a) the publication of portions of 
unrevised government specifications and standards without consensus voting at the SAE Committee 
level, and (b) the use of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements and associated 
qualified products lists are mandatory for DOD contracts.  Any requirement relating to qualified products 
lists (QPL’s) has not been adopted by SAE and is not part of this SAE technical document.
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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 of the following types of finish, as specified (see 6.2):

Type I - Bright finish
Type II - Satin finish

2. APPLICABLE DOCUMENTS: 

The following specifications and standards form a part of this document to the extent specified herein. 

2.1 U.S. Government Publications: 

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue, 
Philadelphia, PA 19111-5094.

QQ-N-290 Nickel Plating (Electrodeposited)

MIL-S-5000 Steel, Chrome-Nickel-Molybdenum, (E4340), Bars and Reforging Stock
MIL-S-5002 Surface Treatments and Inorganic Coatings for Metal Surfaces of Weapons 

Systems
MIL-S-13165 Shot Peening of Ferrous Parts
MIL-R-81841 Rotary Flap Peening of Metal Parts

MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-1312 Fasteners, Test Methods
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2.2 ASTM Publications: 

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA  19428-2959.

ASTM B-487 Measurement of Metal and Oxide Coating Thickness by Microscopic Examination of a 
Cross Section

ASTM B-499 Measurement of Coating Thicknesses by the Magnetic Method:  Nonmagnetic 
Coatings on Magnetic Basis Metals

ASTM B-504 Measuring the Thickness of Metallic Coatings by the Coulometric Method
ASTM B-556 Thin Chromium Coatings by the Spot Test, Guideline for Measurement of
ASTM B-578 Measurement of Microhardness of Electrplated Coatings
ASTM E-8 Tension Testing of Metallic Materials

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 requirements: 

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 
procuring activity.

3.2.2 Stress relief treatment: All steel parts having an ultimate 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. 

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.

3.2.4 Plating application: Unless otherwise specified (see 6.2), the plating shall be applied after all basis 
metal heat treatments and mechanical operations, such as machining, brazing, welding, forming 
and perforating of the article, have been completed.

3.2.5 Underplating: Unless otherwise specified (see 6.2), class 1 plating shall be applied over an 
intermediate plating of nickel in accordance with QQ-N-290 on steel, zinc and zinc-based alloys or 
copper and copper-based alloys.  Unless otherwise specified (see 6.2), class 2 plating shall be 
deposited on the basis metal without a preliminary plating of another metal.  In no case shall any 
underplate be substituted for any part of the specified chromium thickness.
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3.2.6 Embrittlement relief: All coated steel parts having an ultimate tensile strength of 160 ksi and higher 
(or Rockwell hardness C36 and higher) shall be baked at 375° ± 25°F (191° ± 14 C), within four 
hours after plating, in accordance with the following times:

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: Boundaries 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 be as specified (see 1.2.3 and 6.2).  Type I of 
class 1 shall be a fully bright finish, smooth, uniform in appearance and free from frosty areas.  
Type II 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.

3.3 Processing: 

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 specified (see 6.2), parts shall be processed in accordance with procedural 
instructions for form of chromium deposit (see 6.5).

3.3.2 Class 2 processing: Parts for class 2 deposition shall be plated to specific dimensions as specified 
(see 3.4.2.1).  Unless otherwise 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 Peening: All class 2 plated parts which are designed for unlimited life under dynamic loads, shall 
be peened in accordance with MIL-S-13165 or MIL-R-81841 prior to plating.  Unless otherwise 
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.  Plated parts which are 
subjected to static loads or designed for limited  life under dynamic loads or combinations 
thereof, need not be peened prior to plating, unless specified in the contract, order, or applicable 
drawing.

Minimum Baking Times

Tensile Strength
ksi

Time (At Temperature)
Hours

160 - 180   3
181 - 220   8
221 and above 12
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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 0.01 mil (0.25 micrometre) on all visible surfaces which can be 
touched by a ball 0.75 inch (19 mm) in diameter.  Unless otherwise specified (see 6.2), holes, 
deep recesses and other openings, bases of angles, and articles with internal threads from which 
the external environment is completely excluded and where a controlled deposit cannot be 
normally obtained shall not be subjected to a thickness requirement but shall show evidence of 
plating.  There shall be no bare areas.

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.

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 underplate(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.  The 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 blistering of the 
plating 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 (51 µm).  The 
thickness requirement for class 2 plating shall apply after all metal finishing and post-plating 
grinding operations have been completed.

3.4.2.2 Adhesion: The adhesion of the plating and any underplate shall be such that when examined at a 
magnification of approximately 4 diameters, neither the plating, nor any electrodeposited 
underplate 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 surface of the basis metal before plating.  The formation of cracks in 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 be 850 Vickers Hardness Number 
(VHN) or equivalent.

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
sq

qc
32

0

https://saenorm.com/api/?name=2bd653ca38f15bccf6360938ce5245f6


AMS-QQ-C-320 SAE AMS-QQ-C-320

- 6 -

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 detailed 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 isolated spots or 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 within 1/16 inch (1.59 mm) from identification markings and 
contact marks after processing.

3.5 Workmanship: 

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.

3.5.2 Appearance: The plating shall be smooth, fine grained, adherent, 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 good practice.  The location of contact marks 
shall be in areas of minimum exposure to service environmental conditions where important to he 
function 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. QUALITY ASSURANCE PROVISIONS: 

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 otherwise specified in the 
contract or order, the supplier may use his own or any other facilities suitable for the performance of 
the Inspection requirements 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. Quality conformance inspection (see 4.4).
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4.3 Production control inspection: 

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.  
Upon request of the procuring activity, such records as well as reports of the test results shall be 
made available.  These records shall be maintained for not less than one year after completion of 
the contract or purchase order.

4.3.2 Production control: The equipment, procedures and operations 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 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 steel alloy for which preproduction examinations of the process is to be 
demonstrated.  Specimens shall be heat treated to the maximum tensile strength representing 
production usage.  The specimens shall be given the same pretreatments 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.

4.3.3 Frequency of tests: To assure continuous control of the process as required by MIL-S-5002 and to 
prevent detrimental hydrogen embrittlement during production, the satisfactory behavior of 
specimens prepared 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 tests made to determine 
conformance of electrodeposited platings to all requirements of this specification are acceptable as 
evidence of the properties being obtained with the equipment and procedures employed.

4.3.4 Production control specimens: Test specimens for production 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 detailed in table I.  Specimens for the production control embrittlement relief test 
shall be four round notched steel specimens of alloy steel 4340, conforming to MIL-S-5000, heat 
treated to the maximum tensile strength from one or more heats, and prepared in accordance with 
4.4.4.3.
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4.4 Quality conformance inspection: 

4.4.1 Lot: A lot shall consist of plated articles of the same basis metal composition, class, deposition 
form and finish, plated and treated under the same conditions and approximately the same size 
and shape 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 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 with MIL-STD-105, Level II, 
Acceptable Quality Level (AQL) 1.5 percent defective or as indicated in table II.  The lot shall be 
accepted or rejected according 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

1/ Standard alloy steels shall be used for production control specimens.
The selection shall be at the option of the supplier; however, alloy
steel such as AISI or SAE number 4340 conforming to MIL-S-5000 shall be used.
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Table II.  Sampling for visual examination and nondestructive tests

4.4.2.1 Visual examination: Samples selected in accordance with 4.4.2 shall be examined 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 exceeds the acceptance number for the sample, the lot represented by 
the sample shall be rejected.

4.4.2.2 Thickness of plating (nondestructive tests): Samples selected in accordance with 4.4.2 shall be 
inspected and the plating thickness 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 applicable, for 
compliance with the requirement.  Measurements on fastener hardware shall be made on 
location defined in MIL-STD-1312, 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 4.4.4, 4.4.4.1, 4.4.4.2 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.
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4.4.3.2 Adhesion (destructive tests): The articles on 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 of 3.4.2.3.  Failure of one 
or more of the test pieces shall constitute failure of the lot.

4.4.3.4 Porosity (destructive tests): When specified in the contract or order (see 6.2), compliance with 
the requirements for porosity shall 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.

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 tensile strength 
of or heat treated to a tensile strength level of 180,000 psi (1241 MPa) or above and which will be 
subjected to a sustained tensile load in use.  A random sample of five plated articles shall be 
taken from each lot or five specimens, prepared in accordance with 4.4.4 and 4.4.4.3 shall be 
used to represent the lot.  When tested as specified in 4.5.5, 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 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 specified 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-steel articles.  The separate specimens may also be cut from the scrap 
casting when ferrous alloy castings are being plated. These separate specimens may be 
introduced into a lot at regular intervals prior to the cleaning operations, prior to plating and shall 
not be separated therefrom until after completion of plating. Conditions affecting the plating of 
specimens, including the spacing, plating media, bath agitation, temperature, etc. in respect to 
other objects being plated shall correspond as nearly as possible to those affecting the significant 
surfaces of the articles represented.  Separate specimens shall not be used for thickness 
measurements, however, unless the necessity for their use has been demonstrated.

4.4.4.1 Specimens for thickness, adhesion, and hardness tests: If separate specimens for thickness, 
adhesion, and hardness tests are required, they shall be strips approximately 1 inch (25 mm) 
wide, 4 inches (102 mm) long and 0.04 inch (1 mm) thick.
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4.4.4.2 Specimens for porosity tests: If separate specimens for porosity tests are required, they 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 flow direction.  The configuration shall be in accordance with Figure 8 of 
ASTM E-8 for rounded specimens.  Specimens shall have a 60 degree V-notch 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 cross section area of the specimen’s reduced 
section.  The vee shall have a 0.010 ±0.0005 inch (0.254 ±0.0127 mm) radius of curvature at the 
base of the notch (see 6.2.2).

4.5 Tests: 

4.5.1 Thickness: For nondestructive measurement of plating thickness, procedures in accordance with  
ASTM B-499 (magnetic test method) may be used.  For destructive measurement of plating 
thickness, procedures in accordance with ASTM B-487 (microscopic) or ASTM B-504 
(coulometric) may be used.  In addition to the above, other procedures embodied in 
MIL-STD-1312, Test 12, may be used for thickness measurement of plated fastener hardware.  
Class 1 plating may be measured for thickness in accordance with ASTM B-556 (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 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 occurs.  If the edge of the 
ruptured 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 is not 
satisfactory.  Class 2 plating shall demonstrate good adhesion by its capability to withstand the 
necessary grinding operations for final dimensions. 

4.5.3 Hardness: The hardness of class 2 plating shall be determined by a microhardness traverse in 
accordance with ASTM B-578, except that a Vicker indenter and 100 gram load shall be used.  A 
minimum of three hardness 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 
hardness is reached.  The hardness reading may be plotted versus distance from the outer 
surface. The point at which the hardness shows a vast decrease may be taken as the limits of 
chromium plating.
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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 dipping 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 composition shall be as follows:

Potassium ferricyanide (K3Fe(CN)6) 1 gm.
Sodium chloride (NaC1) 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 occur at pores or other defects 
due to the plating, 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 Embrittlement relief: Compliance with 3.2.6 shall be determined 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 accordance 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 methods for electrodeposited plated parts or articles employed 
by a supplier shall be such as to preclude damaging during shipment and handling.
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