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ASTM B 504 -Measuring Thickness of Metallic Coat-

ings by the Coulometric Method

ASTM E 8 -Tension Testing of tletallicMateri-
als

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

(Technical society and technical association specifications and
standards are generally available for reference from libraries. They
are also distributed among technical groups and using Federal agencies. )

3. REQUIREMENTS

3.1 First article. When specified (see 6.2), the con-
tractor [processor) shall furnish sample unit(s) for first article
inspection and approval (see 4.3).

3.2 Materials and operating conditions. The materials
used shall produce platings which shall conform to the requirements of
this specification. The deposition of chromium-molybdenum shall be from
a chromic acid type bath supplemented with a molybdate salt. Bath
composition and operating conditions shall produce a satisfactory bond
between the base metal and the coating.

L

3.3 General requirements.

3.3.1 High tensile steel parts. Unless otherwise speci-
fied, steel parts having an ultimate tensile st.rengt.hgreater than 1655
tiPa (200,000 psi) shall not be plated without specific approval of the
acquiring activity (see 6.2).

3.3.2 Stress relief treatment. All steel parts having an
ultimate tensile strength of 1034 MPa (150,000 psi) and above, which are
machined, ground, cold formed, or cold straightened shall be heat treated
at a temperature 28° C (50° F) below the tempering temperature for the
specified alloy for 3 hours or longer, prior to cleaning and plating for
the relief of damaging residual tensile stresses. When peening is
required (see 3.4.3 and 3.4.5), thermal stress relief shall be per-
formed, prior to shot or rotary flap peening. Stress relief of titanium
parts shall be in accordance with MIL-H-81200.

3.3.3 Surface preparation.

3.3.3.1 Cleaning. Unless otherwise specified (see 6.2), all
steel parts shall be cleaned in accordance with MIL-S-5002. Other base
metals shall be cleaned by methods which shall not damage the substrate
and shall not interfere with adhesion of the deposit. Vapor blasting is
preferred for cleaning titanilm parts.
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3.3.3.2 Activating. Unless otherwise specified (see 6.2),
all steel parts shall be activated by electrolytic etching in a chromic
acid type bath. Titanium par~s shall be activated in accordance with
ASTM B 481, process no. 1, except for the pickling step, 2.2.] .2, which
shall be omitted.

3.3.4 Plating application. Unless otherwise specified
(see 6.2), the plating shall be applied after all base metal heat treat-
ments and mechanical operations, such as machining, brazing, welding,
forming and perforating of the article, have been completed.

3.3.5 Hydrogen embrittlement relief. All coated steel
parts having a Rockwell hardness of C40 and higher shall be baked at a
minimum temperature of 191° f 14° C (375° 2 25° F) for three hours or
more , within
relief (see
4.5.6, shall
11). Plated
flexed prior

3.3.6

four hours after plating, to provide hydrogen embrittlement
6.4). The baked parts, when tested in accordance with
not crack or fail by fracture (see footnote ~/ of table
springs and other parts, subject to flexure, shall not be
to hydrogen embrittlement relief treatment.

Diffusion heat-treat cycle. All coated titanium
parts shall be heat treated to facilitate adhesion of the deposit and to
provide hydrogen embrittlement relief. This diffusion cycle shall be
compatible with the previous heat-treat history of the base metal and
shall be selected in accordance with MIL-H-81200, unless otherwise
specified (see 6.2). Titanium alloys not covered by MIL-H-81200, shall
be vacuum heat treated at a temperature of 760° C (1400° F) for 3 hours.

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

3.3.8 Boundaries. If parts are not to be ground following
plating, boundaries of chromium-molybdenum plating which cover only a
portion of the surface shall be free from beads, nodules, jagged edges
and other irregularities.

3.3.9 Finish. A gray matte finish, relatively smooth and
free from blackened or frosty areas, shall be acceptable. Shading will
vary depending on the molybden~ content of the deposit.

3.4 Processing of steel parts. Unless otherwise speci-
fied, steel parts shall be processed as follows, as specified by the
acquiring activity (see 6.2):

--

3.4.1 Class 1. Parts shall be plated or plated and pro-
cessed to specific dimensions in accordance with procedures and criteria
specified by the acquiring activity. Parts not covered by procedural
instructions which do not specify baking procedures shall be baked in
accordance with 3.3.5 after plating.
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3.4.2 Class 2. Plated parts below Rockwell hardness C40,
which are subjected to static loads or designed for limited life under
dynamic loads, or combination thereof, need not be peened prior to
plating.

3.4.3 Class 3. Plated parts, below Rockwell hardness C40,
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 immediate adjacent surfaces when they contain notches, fillets, or
other abrupt changes in section size where stress will be concentrated.

3.4.4 Class 4. Plated parts, Rockwell hardness C40 or
above, which are subjected to static loads or designed for limited life
under dynamic loads or combinations thereof, shall be baked in accor-
dance with 3.3.5 after plating. The load for the static load test (see
4.5.6, embrittlement relief test) shall be as specified in the contract,
order, or applicable drawing (see 6.2).

3.4.5 Class 5. Plated parts, Rockwell hardness C40 or
above, which are designed for unlimited life under dynamic loads, shall
be peened in accordance with MIL-S-13165 or MIL-R-81841, prior to plat-
ing. Unless otherwise specified in the applicable drawing, the peening
shall be accomplished on all surfaces for which the plating is required
and on all immediate adjacent surfaces when they contain notches, fil-
lets, or other abrupt changes in section size where stress will be
concentrated. The plated parts shall be baked in accordance with 3.3.5
after plating. The load for the static load test (see 4.5.6, embrittle-
ment relief test) and the dynamic load conditions shall be as specified
in the contract, order, or applicable drawing (see 6.2).

3.5 Detail requirements.

3.5.1 Thickness. The minimum, maxiumum, or range of
thickness for chromium-molybdenum plating shall be as specified in the
contract, purchase order, or on the applicable drawing (see 6.2). If a
Lhickness is not specified, the minimum thickness for ~he finished part
shall be 0.0005 inch or 0.5 mil (0.013 mm). The thickness requirement
shall apply after all metal finishing and post-plating grinding opera-
tions have been completed. The maximimum practical limit for plating on
titanium without an intermediate heat treatment is 2.0 mil (0.52 mm).
The maximum practical limit for plating on steel is 5.0 mil (1.30 mm).

3.5.2 Adhesion. The adhesion of the plating and any
underplate shall be such that, when examined at a magnification of
approximately 4X, neither the plating nor any electrodeposited under-
plate shall show separation from the base metal or from each other at
their common interface(s) when subjected to the adhesion test specified
in 4.5.3. The interface between a plating and the base metal is the
surface of the base metal before plating. The formation of cracks in
the base metal or the plate, which do not result in flaking, peeling, or
blistering of the plate, shall not be cause for rejection.

5
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3.5.3 Hardness. The minimum hardness of a cross-section
of the plating, when subjected to the microhardness test specified in
4.5.4, shall be Vickers hardness number (VHN) 200 for pulse or direct
plating on Ti, and shall be VHN 400 for direct plating on steel.

3.5.4 Porosity. The chromium-molybdenum plating, by being
as free from porosity as possible, shall be capable of protecting steel
parts from corrosion due to pits, pores, or cracking. When subjected to
the porosity test specified in 4.5.5, specimens shall show no more than
a total of 15 isolated spots or pits, none larger ~han 1/32 inch (0.79
mm) in diameter, in a total of 967.8 sq cm (150 sq. in.) of test area
grouped from five or ❑ore test pieces; nor more than five isolated spots
or pits, none larger than 1/32 inch (0.79 nun) in a total of 193.6 sq cm
(30 Sq. in,) from one or ❑ ore test pieces, except those areas within
1/16 inch (1.59 mm) from identification markings and contact marks after
processing.

3.6 Workmanship.

3.6.1 Base metal. The base metal shall be free from
visible defects that shall be detrimental to the appearance or protec-
tive value of the plating. The base metal shall bc subjcctcd to such
cleaning and platlng procedures as necessary LO yield deposits specified
herein.

3.6.2 Plating. The plating shall he 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 operaLion 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 as indicated in the applicable drawing shall be in areas of mini-
mum exposure to service environmental condit~ons where ~mportant to the
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 3.3.5),
shall not be cause for rejection. All details of workmanship shall
conform to the best practice for high quality plating.

4. QUAI.ITYASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise
specified in the contract, the contractor is responsible for the per-
formance of all inspection requirements as specified herein. Except as
otherwise specified in the contract the contractor may use his own or
any other facilities suitable for Lhe 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 supplies and services conform to prescribed requirements. --
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4.2 Classification of inspection. The inspection re-
quirements specified herein are classified as follows:

a. First article inspection (see 4.3).

b. Quality conformance inspection:

(1) Process control inspection (see 4.4.1).

(2) Lot sampling inspection (see 4.4.2).

embrittlement relief

otherwise specified,
the contractor (pro-
shall be used shall

4.3 First article. The first article inspection of the
chromium-molybdenum plating shall consist of the
test, 3.3.s (see 4.3.1 and 4.5.6).

4.3.1 First article samples. Unless
as soon as practicable after award of the contract,
cessor) shall demonstrate that the process that
result in freedom from hydrogen embrittlement damage by preparing and
testing specimens for conformance to the requirements of this speci-
fication and MIL-S-5002 for production process control. The processor
shall prepare four round notched steel specimens, as specified in 4.4.2.3.2.39
from four individual heats for a total of 16 specimens (see 6.2.2). The
specimens shall be the same steel alloy as that which is to be plated on
a production basis. The specimens shall be heat treated to the maximum
tensile strength representing production usage. The specimens shall be
given the same pretreatment and treatment proposed for production. The
process shall be considered satisfactory if there is no indication of
failure or cracking of the plating on all the specimens, The test
results and production control information shall be forwarded to the
contracting officer for approval. Until approval has been received, the
parts shall not be plated. When a processor is in continuous production
of plating from contract to contract, requiring of first article ins-
pection may be waived at the discretion of the Government acquiring
activity (see 6.2).

4.4 Quality conformance inspection. The quality confor-
mance inspection shall consist of the following:

a. Process control inspection.

b. Lot sampling inspection.

4.4.1 Process control inspection.

4.4.1.1 Control records. When specified in the contract or
order (see 6.2), the processor shall maintain a record of the history 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
acquiring activity, such records, as well as reports of the test re-
sults , shall be made available. These records shall be maintained for
not less than one year after completion of the contract or purchase
order.

7
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4.4.1.2 Analytical inspection. The equipment, procedures,
and operations employed by the processor shall be capable of producing
high quality electrodeposited chromium-molybdenum plating as specified
in this document. Analytical inspections of the process shall be con-
ducted in accordance with the recommended frequency and procedures of
the material supplier as may be appropriate for the processing method.

4.4.1.3 Process control tests.

4.4.1.3.1 Frequency of tests. To assure continuous control of
the process, as required by MIL-S-5002, and to minimize the possible
occurrence and acceptance of items with detrimental hydrogen embrit-
tlement during production, specimens shall be prepared and tested in
accordance with table I. The test specimens shall be prepared in accor-
dance with 4.4.2.3.1 through 4.4.2.3.2.3, as applicable, conforming to
MIL-S-5000. The tested specimens shall conform to the requirements of
this specification. These tests shall be conducted at least once a
month or more frequently if required by the acquiring activity, These
tests are conducted to determine conformance of the electrodeposited
platings with the requirements of this specification and are acceptable
as evidence of the properties being obtained with the equipment and
procedures employed.

TABLE I. Process control tests and sDecimens.

Paragraph

Test Requirement
Specimen Test

size

Thickness 3.5.1 4.4.2.3.2.1 4.5.2.1

Adhesion 3.5.2 4.4.2.3.2.1 4.5.3

Hardness 3.5.3 4.4.2.3.2.1 4.5.4

Porosity 3.5.4 4.4.2.3.2.2 4.5.5

Hydrogen 3.3.5 4.4.2.3.2,3 4.5.6
embrittlement
relief

4.4.1.3.2 Test specimens. The test specimens for the process
control inspection shall be prepared in accordance with 4.4,2.3 through
4.4,2.3.2.2, as applicable, for the thickness, adhesion, hardness and
porosity tests specified in table 1, Specimens for the process control
embrittlement relief tests shall be four round notched steel specimens
of alloy steel 4340 conforming to MIL-S-5000 (see 4.4.2.3.1 and ~.4.2.3.2.3).
The specimens shall be heat treated to the maximum tensile strength from
one or more heats and shall be prepared in accordance with 4.4.2,3.1 and
4.4.2.3.2.3.

8
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4.4.2
tion shall consist

4.4.2.1

4.4.2.1.1
expressed in units
of all the plated
deposition form and

Lot sampling inspection. The lot sampling inspec-
of the examinations and tests specified in table II.

Inspection lot.

Plated items. An inspection lot size shall be
of one plated item. An inspection lot shall consist
items of the same base metal composition, class,
finish, plated and treated under the same conditions

and are approximately the same size and shape. The sample unit shall be
one plated item.

4.4.2.1.2 Packagin~. An inspection lot shall be expressed in
units of one fully prepared shipping container, containing plated items.
An inspection lot shall consist of shipping containers fully prepared
for delivery from essentially the same materials and components. The
sample unit shall be one shipping container, containing plated items,
fully prepared for delivery with the exception that it need not be
sealed.

4.4,2.2 Sampling for examinations and tests of the plated
items. The sampling size, acceptance criteria, examinations and tests
required for the plated items shall be as specified in table IT.

TABLE 11, Sample size, acceptance criteria, examinations and tests
of the electrodeposited chromium-molybdenum platin~.

Inspection Paragraph Sample Acceptance
Iiequlrement Method size Criteria i

Visual 3.3.7, 3.3.8, 4.5.1.1 1/ &/
examination 3.3.9 and

—

3.6.2

Plating 3.5.1 4.5.2.1 1/ &/
Thickness
(non-destruc-
tive)

Destructive
tests:

Plating:
thickness 3/ 3.5.1 4.5.2.2 2/ 2/—

Adhesion 4/ 3.5.2 4.5.3 ~1 gl

Hardness ~/ 3.5.3 4.5,4 ~/ ~/

Porosity >/ 3.5.4 4.5.5 ~/ g/
.

9
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TABLE II. Sample size, acceptance criteria, examinations and
tests of the electrodeposited chromium-molybednum plating

(continued)
?

parazraDh Sample Acceptance
Inspection

I
Requirement

I
Method size criteria

Hydrogen 3.3.5 4.5.6 g/ g/
embrittlement
relief ~/

Packaging 5.1 4,5.1.2 g/ g/

~/ Sampling for visual examination and non-destructive plating
thickness test shall be conducted in accordance with MIL-STD-105,
Inspection Level II with an acceptable quality level (AQL) of
1.5 percent defective or table III, as specified by the acquiring
activity (see 6,2).

When sampling and testing for the destructive tests specified
in table II is not at the option of the contractor (proces-
sor), five random samples of the plated items for each des-
tructive test, except for the porosity test (see footnote ~/),
shall be selected from each lot or separately plated speci-
mens) prepared in accordance with 4.4.2.3 through 4.4.2.3.2.3,
as applicable, may be used, when applicable. If the number of
items in a lot is five or less, the number of samples to be
tested shall be as specified by the acquiring activity (see
6.2). The acceptance number shall be zero, rejection number 1
for each test.

y Separate specimens (see 4.4,2.3,1 and 4.4.2.3.2,1) shall not
be used for determining the destructive plating thickness of
the items.

~/ The items used
suitable size and
adhesion test.

for the destructive thickness test, if of
form, may be used as the test pieces for the

y The destructive tests for hardness and porosity shall only be
conducted when specified in the contract (see 6.2).

~/ Five separately plated samples, prepared as specified in
4.4.2.3.1 and 4,4.2.3.2.2, shall be used in lieu of the plated
items in the lot. The acceptance number shall be zero, rejec-
tion number 1.

j/ Unless otherwise specified (see 6.2), the hydrogen embrittle-
❑ent relief test shall only be conducted on those plated parts
having a tensile strength of or heat treated to a tensile
strength level of 1655 MPa (200,000 psi). Any cracking or
failure by fracture shall be cause for rejection.

g/ Sampling for packaging shall be conducted in accordance with

10
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M1L-STD-105, Inspection Level S-2
defective.

with an AQL of 2.5 percent

TABLE III. Sampling for visual examination and non-destructive tests.

f v
Lot size Sample size Acceptance criteria

Acceptance no. Re~ectlon no.

15 or less 7 Al o 1
16 to 40 10 0 1
41 to 110 15 0 1
111 to 300 25 ~ 2
301 to 500 35 1 2
501 and over 50 2 3

~/ All the plated items in lot sizes of 7 or less shall be selected
for visual examination and non-destructive plating thickness
test.

4,4.2.3 Test specimens.

4.4.2,3.1 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 conducted using
separate specimens that were plated concurrently with the articles
represented. The separate specimens shall be of a base metal equivalent
LO that of the article represented. “Equivalent” base 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 LO represent forged and cast steel articles. The separate speci-
mens may also be cut from the scrap casting when ferrous alloy castings
are being plated. These separate specimens miiybe introduced into a lot
at regular intervals, prior to the cleaning operations, prior to plat-
ing, 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, unless
the necessity for their use has been demonstrated.

&.4.2.3.2 Size.

4.4.2.3.2.1 Thickness? adhesion and hardness tests. If separate
specimens for thickness, adhesion and hardness tes~s are required, they
shall be strips approximately 25 mm (1 inch) wide, 102 mm (4 inches)
long and 1 mm (0.04 inch) thick.

11
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4.4.2.3.2.2 Porosity test. If separate specimens for the poros-
ity test are required, they shall be panels not less than 254 ma (10
inches) in length, 76 mm (3 inches) in width and approximately 1 rmn
(0,04 inch) thick.

4.4.2.3.2.3 Embrittlement relief test. Separate 6pecimens for
the embrittlement relief test shall be round notched specimens with the.
axis of the specimen (load direction) perpendicular to the short tra-
verse grain flow direction, The configuration shall be in accordance
with figure 8 of ASTM E 8 for rounded specimens. Specimens shall have
60 deg “V” notch located approximately at the center of the gage length.
The cross-section area, at the root of the “VV’, shall be approximately
at the center of the gage length. The cross-section area, at the root
of the “V”, shall be approximately equal to half the area of the full
cross-section area of the specimen’s reduced section. The “V” shall
have a 0.254 f 0.0127 mm (0.010 ~ 0.0005 inch) radius of curvature at
the base of the notch (see 6.2.2).

4.5 Test methods.

4.5.1 Visual examinations.

4.5.1.1 Plated items. Every plated item selected as a
sample unit from the lot, shall be visually examined to determine con-
formance with the requirements of 3.3.7, 3.3.8, 3.3.9 and 3.6.2.

4,5.1.2 Packaging. Each of the fully prepared shipping
containers, containing plated items, selected as a sample unit from the
lot, shall be examined to determine that the preservation, packaging and
packing conform to this specification (see 5.1].

4.5.2 Plating thickness.

4.5.2.1 Non-destructive. The non-destructive plating thick-
ness shall be determined in accordance with ASTM B 499. An eddy current
type gage may be used in determining the non-destructive plating thick-
ness on titanium alloys,

4.5.2.2 Destructive. The destructive plating thickness
shall be determined in accordance with AS~ B 487 or ASTM B 504.

4.5.2.3 Fastener hardware. In addition to 4.5.2.1 and
4.5.2.2, as applicable, the plating thickness on fastener hardware shall
be determined at the locations defined in MIL-STD-1312.

4.5.3 Adhesion. The adhesion of the plating shall be
determined by the plating’s ability to withstand final grinding oper-
ations. As an alternate, ~he plated item or specimen shall be clamped in
a vise and the projecting portion bent back and forth until rupture
occurs. The adhesion is unsatisfactory if the edge of the ruptured
plating can be peeled back or when examined at 4X magnification, separ-
ation between the plating and the base metal can be seen at the point of
rupture.

12
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4.5.4 Hardness. The hardness of the plating shall be
determined with a Vickers indentor and 100 gram load. A minimum of
three hardness determinations shall be conducted to establish the hard-
ness of the base metal over an area at least 3.175 man (0.125 inch) from
the outer surface or at mid radius of the cross section, whichever is
less . Starting at 0.025 mm (0.001 inch) from the outer surface, the
hardness of the plating shall be determined at 0.013 mm (0.0005 inch)
intervals, in a staggered pattern, until the pre-establiahed base metal
hardness has been reached. The hardness determinations shall be plotted
versus distance from the outer surface. The point at which the hardness
value shows a vast decrease shall be considered as the limits of the
chromium-molybdenum plating. (See 3.5.3).

4.5.5 Porosity. Prior to determining porosity of chromium-
molybdenum on steel by the ferroxyl test, the specimen surface shall be
cleaned to remove any oil or grease. Any surface contamination shall be
removed in accordance with PIIL-S-5002 using an acceptable solvent. A
filter paper shall be saturated by dipping in the heated ferroxyl solu-
tion. The solution shall be heated to 82” to 94° C (180° to 200”F). The
saturated filter paper shall then be applied to the flat surface of the
specimen or plated item, as applicable. After 10 minutes, the saturated
filter paper shall be removed from contact with the specimen or item.
The plated surface and the filter paper shall be examined. Dark blue
spots are an indication of defective plating and that corrosion of the
base metal will occur at the pores. Contact may further be assured by
the use of a soft bristle brush moistened with the ferroxyl solution.
For a permanent record, the filter shall be dried. The composition of
the ferroxyl solution shall be as follows:

Potassium ferricyanide (K3Fe(CN)6) lgm
Sodium chloride (NaCl) 10 gm
Agar 10 gm
Water (distilled or deionized) to make 1 liter

4.5.6 Hydrogen embrittlement relief. Compliance with
3.3.5 shall be de~ermined with samples of plated parts taken as speci-
fied in 4.4.2.3.1, 4.4.2.3.2.3 and footnote ~/ of table II, as applica-
ble. 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 require-
❑ents , or where the maximum design yield load is not known, shall be
represented by separate specimens prepared in accordance with 4.4.2.3.1
and 4.4.2.3,2.3, 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 fraCLUre.

13
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5. PACKAGING

5.1 Preservations, packaging and packing. Preservation,
packaging and packing methods for electrodeposited plated parts or
articles employed by a supplier shall be such as to preclude damage
during shipment and handling.

6. NOTES

6.1 Intended use. Chromium-molybdenum plating is used
for wear and abrasion resistance and such incidental corrosion protec-
tion of parts as the specified thickness of the plating may afford.
Heavy deposits of the plating may be used for buildup of worn or under-
sized parts, or for salvage purposes, and to provide protection against
corrosive chemical environments.

6.2 Ordering data. Acquisitioners should select the
preferred options permitted herein and include the following information
in acquisition documents.

a.

b,

c.

d.

e.

f.

g.

h.

i.

j.

k.

1.

Title, number and date of this specification.

Class of plating (see 1.2).

When plating is to be applied, if other than
specified (see 3.3.1, 3.3.4 and 3.4 through
3.4,5).

Surface preparation, if other than specified
(see 3.3.3 through 3.3.3.2).

Heat-treat cycle, if other than specified (see
3.3.6).

Coverage, if other than specified (see 3.3.7).

Surface finish, if particular finish required
(see 3.3.9).

Thickness of plating, as specified (see 3.4,
3.4.1 and 3.5.1).

Control record requirement (see 4.4.1.1).

Whether first article is waived (see 4.3.1).

Sampling plan (see footnote J/ of table II).

Number of samples for destructive testing (see
footnote ~/ of table III).

-
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B a s e me t a l d a t a . T h e ma n u f a c t u r e r o f t h e b a s e me t a l p a r t s
and maintain o n f i l e t n e f o l l ow i n g c k i t a :

a . Ha r d n e s s o f s t e e l p a r t s ( s e e 3 . 3 . 1 , 3 . 3 . 2 , 3 . 3 . 5
a n d 3 . 4 ) .

b . He a t t r e a t me n t f o r s t r e s s r e ? i e f , wh e t h e r ndS b e e n
p e r f o r me a o r i s r e q u i r e d ( s e e 3 . 3 . 2 ) .

c . T e n s i l e l o a d s r e q u i r e d f o r emb r i t t l eme n t r e l i e f t e s t ,
if applicable (see 3.3.5 and 4.5.6).

6 . 2 . 2 Hy d r o g e n emb r i t t ] eme n t t e s t s amp l e s . “ [ n ema n u f a c t u r e r o f
t h e b a s e me t a l p a r t s s h o u l d p r o v i d e t h e p l a t i n g f a c i l i t y w i t h n o t c h e d
s p e c i me n s ( s e e 4 . 4 . 2 . 3 . 2 . 3 ) t o De p l a t e d - f o r c o n f o r ma n c e t o 3 . 3 . 5 a n a r e q u i r e d
f o r f i r s t a r t i c l e i n s p e c t i o n ( s e e 4 . 3 . 1 ) , f o r p r o c e s s c o n t r o l i n s p e c t i o n ( s e e
4 . 4 . 1 . 3 . 2 ) a n a l o t c o n f o r ma n c e i n s p e c t i o n ( s e e t a b l e II, f o o t n o t e ~ / o f t a b l e
1 1 , f o o t n o t e J / o f t a b l e I I J a n d 4 . 5 . 6 ) .

6 . 3
c o l d - wo r k e d o r
p l a t i n g . Su c h
p r i o r t o c l e a n

6 . 4

S t r e s s r e l i e f , T h e r e i s a h a z a r d t h a t n a r d e n e d a n d t emp e r e d
c o l d - s t r a i g h t e n e d s t e e l p a r t s ma y c r a c k d u r i n g c l e a n i n g a n d
p a r t s s h a l l h a v e a Suitable h e a t t r e a t me n t f o r s t r e s s r e l i e f ,
n g a n d p l a t i n g ( s e e 3 . 3 . 2 J .

B a k i n g t i me . F o r h i g h s t r e n y t h s t e e l s ( Ro c kw e l l h a r a n e s s C4 0
a n d a b o v e ) , i t ma y b e b e n e f i c i a l t o e x t e n d t h e b a k i n g t i me t o 2 3 h o u r s t o
e n s u r e c omp l e t e h y d r o g e n emb r i t t l eme n t r e l i e f ( s e e 3 0 3 . 5 ) .

6 . 5 Co n t r a c t d a t a r e q u i r eme n t s . d n e n t h i s s p e c i f i c a t i o n i s u s e a
i n a ~ r o c u r eme n t wn i c h i n c o r p o r a t e s a UD F o r m 1 4 2 3 a n d i n v o k e s t h e p r o v i s i o n s

o f 7 - 1 0 4 . 9 ( n ) o f De f e n s e A c q u i s i t i o n Re g u l a t i o n s ( DAR ) , t h e d a t a r e q u i r eme n t s
i d e ; ~ t i f i e dbelOw w i l l De d e v e l o p e d a s s p e c i f i e u b y a n a p p r o v e d l h t a I t em

De s c r i p t i o n ( DD F o r m 1 6 6 4 ) a n d d e l i v e r e d i n a c c o r d a n c e with t h e a p p r o v e d
Co n t r a c t Da t a Re q u i r eme n t s L i s t ( i l l F o r m 1 4 2 3 ) i n c o r p o r a t e d i n t o t h e
c o n t r a c t . A n e n t h e p r o v i s i o n s o f L I AK - 7 - 1 0 4 . 9 ( n ) a r e n o t i n v o k e d , t h e a a t a
s p e c i f i e d b e l ow w i l l b e d e l i v e r e d b y t h e c o n t r a c t o r i n a c c o r d a n c e w i t h
c o n t r a c t r e q u i r eme n t s . Ue l i v e r aD l e d a t a r e q u i r e d b y t h e s p e c i f i c a t i o n i s
C l t e c i i n t h e f O ] l OW l n g p a r a g r a p h s :

P a r a q r a p h d a t a r e q u i r eme n t APP licable iJIU

4 . 3 . 1 F i r s t a r t i c l e I I I - T - 5 3 2 9 - I n s p e c t i o n
i n s p e c t i o n r e p o r t s T e s t Re p o r t s

4,4.1 P r o c e s s c o n t r o l D I - T - 5 J 2Y - I n s p e c t i o n
I n s p e c L i o r l T e s t t i e p o r ~ s
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6.6 First article. When a first article is required, it

shall be tested under the appropriate provision of 7-104.55 of the
Defense Acquisition Regulation. The first article should be a pre-
production sample. The contracting officer should include specific
instructions for examinations, tests and approval of the first article.

Custodians: Preparing activity:
Army - ME Navy - AS
Navy - AS (Project number MFFP-0213)

Review activities:
Army - CR, MI, ME, AR, AV
Defense Supply Agency - IS

User activities:
Army - AT, GL
Navy - SH
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL I
1

INSTRUCTIONS Th]sformisprovidedtosolicitbeneficialcommentswhich may improve this document and
enhance)Wuse DcrDcorrTractors,governmentactivities,manufacturers,vendors,orotherproa~ctivewrsof
thedocum~n(areInvited10subm]tcomments to the government. Fold on Iineson reverse side, staple in corner,
and send to prepartng activity Attach any pertinent data which may beofuae inimproving this document. If
therrareaddlt)on~i papers, attach to form and place t]oth Inan envelope addressed topreparmgactiwty. A
response will be provided LO the submitter, when name and address is provided, within 30days indicating that
the 1426 was received and when any appropriate action on it WII1 be completed.
NOTE Thisform shall not be used to submit requests for waivers, deviations or clarification of specification
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requiremerrb.
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cHm I uwmL vmNuM PLP , T I NG ( E LE c TRODEPO~ T T = f I )J i l l - u

IAME OF ORGANIZATION AND AD Dfl ESSOF SUBMITTER

~ VENDOR c! USER ~ MANuFACTURER

~ HAS ANY PART OF THE DoCUMENT CREATED PROBLEMS OR REQuIRED INTERPRETATION IN PROCUREMENT

ISt? c ISANV PART OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN 13ELOW

A GIVE PARAGRAPH NUMBER ANO WORDING

B RF COMMFNDEn WORDING CHANGE

C RL ASON FOR R6COMME ND ED CHANGERS)

UESMITTF rI BY iF%. red or Iypd name ond addm8* - optmnal) IT EL EPHONE NO.

+
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