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1. SCOPE

1.1 Purpose

This specification covers the requirements for thin, hard, dense electrodeposited chromium plating on surfaces of ferrous

and nonferrous alloys.

1.2 Application

This plating has been used typically to provide improved lubricity, wear and/or corrosion resistance to selected materials
but usage is not limited to such applications. This process does not provide sacrificial corrosion protection as with
cadmium, zinc or zinc nickel plating. (See 8.6)
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ASTM B571

ASTM B748

Qualitative Adhesion Testing of Metallic Coatings

Electron Microscope
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and Vickers Hardness of Materials
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Endurance (Wear) Life and Load-Carrying Capacity of Solid Film Lubricants (Falex Pin and Vee Method)

Measuring of Coating Thickness by Magnetic-Field or Eddy-Current (Electromagnetic) Testing Methods
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For parts, excluding nitrided parts, having a hardness of 55 HRC and above, and for carburized and induction

For parts having a hardness less than 55 HRC, and for nitrided parts, stress relieve at 375 °F + 25
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3.1.2.13

For peened parts: If stress relief temperatures above 375 °F (191 °C) are elected, the stress relieve shall be

performed prior to peening or the cognizant engineering organization shall be consulted and shall approve the
stress relief temperature.
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3.1.3 The plating shall be applied over a surface free from water breaks. The cleaning procedure shall not produce

pitting or intergranular attack of the basis metal and shall preserve dimensional requirements. See 8.5.

3.1.4 Aluminum alloys shall be zincate treated in accordance with ASTM B253 or other method acceptable to the
cognizant engineering organization prior to plating.

3.2 Procedure

3.2.1 Parts shall be plated by electrodeposition of chromium onto a properly prepared surface directly on the basis metal
without a coating of other metal underneath, except that a preliminary plating of nickel or copper 0.00005 inch
(1 pm), maximum, is permissible on aluminum and titanium alloys.

3.2.2  Spotting-in is not permitted.

3.3 Post Treatment

3.3.1 Hydrogen embyittlement relief (baking) of steel parts shall be performed in accordance with AMS2759/9.

3.4 Properties
The plating shall confofm to the following requirements:

3.4.1 Thickness

The finished thicknes
ASTM B487, ASTM B4
to the cognizant enging
accordance with Table

b shall be as specified, determined on representative parts or test pane
99, ASTM B504, ASTM B567, ASTM B568, ASTM B748, ASTM E376, or ot
bering organization. When a single thickness, value is specified, the applicab
1 (See 8.13).

Table 1A - Thickness tolerances, inch/pound units

Thickness®Range Tolerance, Inch

Inch plus and minus

Up to 0.0001 0.00001
Over 0.0001 to 0.00025 0.000025
Over 0.00025 to 0.0006 0.00005

Table 1B - Thickness tolerances, Sl units

Tolerance, Micrometers
plus and minus

Thickness Range
Micrometers

Is in accordance with
her method acceptable
le tolerance shall be in

3411
exterior corn

3.4.1.2

Upto 2.5 0.25
2510 6.3 0.63
6.3t0 15.0 1.3

ers or edges will be permitted provided drawing dimensions are met.

The plating shall be substantially uniform in thickness on significant surfaces except that slight build-up at

All surfaces of the part, except those that cannot be touched by a sphere 0.75 inch (19 mm) in diameter, shall

be plated to the specified thickness. Unless otherwise specified, surfaces such as holes, recesses, threads and
other areas where a controlled deposit cannot be obtained under normal plating conditions, may be under the

specified lim

3.4.2

it provided they show visual plating coverage.

Hardness shall be 900HV100 or higher (or equivalent), determined on a metallographic cross section in

accordance with ASTM E384. Plating thickness for determination of microhardness shall be 0.001 inch

(0.025 mm) thi

ck minimum in order to produce valid test impressions.
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3.4.3 Adhesion

Adhesion shall meet the requirements of ASTM B571 by the Bend Test method with no mandrel. When examined at 3 to
5X magnification, there shall be no evidence of internal delamination or loss of adhesion from basis metal. The formation
of cracks in the plating or the basis metal which do not result in flaking, peeling or blistering of the plating shall not be

cause for rejection.

3.4.4 Abrasion and wear resistance shall be such that the plating passes either one of the following tests:

3441

Three standard Taber specimens, cleaned, plated, and post-treated in the same manner as the parts

represented shall, after 5000 cycles, show a wear index based on the weight-loss method of less than
1.2 average, or 6 milligrams, for three tests, determined in accordance with FED-STD-141, Method 6192, or
ASTM D4060 using CS-10 wheels or equivalent approved by the cognizant engineering organization, each
subjected to a 1000 gram load. Conditioning of the panels under temperature-humidity controls per

ASTM D406
surface glaz
performed, t
show a wea
(See 3.5.2a
3.44.2 An AMS633
endurance |
tests, deter
cognizant e
US.P.18. T
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D prior to Taber abrasion is not required. Taber panels may be prepared
b by subjecting the test panel to an initial abbreviated Taber abrasion _test
ne panels shall subsequently be re-weighed, Taber abrasion tested for.the fu

index based on the weight loss method of less than 1.2 average, or 6 mil
nd 8.12).

D steel pin, cleaned, plated, and post-treated with the paris represented
fe of 60 minutes minimum and an average weight losS. of 2 milligrams/ha
ined in accordance with ASTM D2625, using a Falex Jubricant tester, or ¢
gineering organization and a 750 pound (340 kg)<gage load in additive-
ne 96 degree V-blocks shall be 50 HRC minimum ‘and shall not be coated or

stance and Porosity on Steel

Thin dense chrome plating shall be as free from surface impgrfections as possible, such that a u

barrier coating is prod
some other metallic p
corrosion when tested

a) Plated carbon and
shall show no visi
continuous salt fog

or

b) Plated carbon and
show no visible ind

iIced. See 3.5.1 and 8.6. Although net capable of providing sacrificial corro
ating systems, the thin dense chrome shall provide a capability to protec
Dy either one of the following methods:

alloy steel parts or test panels (4.3.3) having a plating thickness of 0.0005 i
ble evidence of corrosion‘of the basis metal after being subjected for not |
corrosion test conducted in accordance with ASTM B117.

alloy steel parts or test panels, having a plating thickness of 0.0005 inch (
cations\(blue) when subjected to the potassium ferricyanide (ferroxyl) porosi

Plated low alloy steel p

(Lo remove microscopic

f up to 2500 cycles. If
I 5000 cycles and shall
igrams, for three tests

hall show an average
ur maximum for three
quivalent approved by
ree, white mineral oil,
reated.

niform, tightly adherent
sion protection as with
the basis metal from

ch (13 pm) maximum,

ss than 50 hours to a

| 3 um) maximum shall
y test below.

arts)or low steel specimens shall be evaluated. Note: Panels subjected to dis

tortion or flexing during

processing can exhibit

cracking or crazing type indaications, so care should be exercised 10 preven

such false indications.

All specimen surfaces shall be cleaned to remove any oil or grease. Contamination removal shall be accomplished with a
solvent acceptable to the purchaser. A sheet of filter paper or other suitable adsorbent paper, saturated in the ferroxyl
solution shall be applied for 10 minutes to the flat surface of the specimen or the article. Complete contact of the filter
paper with the chrome plated test specimen shall be ensured using strokes with a soft bristle brush. Filter paper shall be
kept saturated during the duration of the 10 minute test. Pits, pores, or cracking of the chrome are revealed by dark blue
spots or lines. For a permanent record, the filter paper may be dried. The approximate solution composition shall be as
follows:

Potassium ferricyanide (KsFe(CN)s) 1 gm
Sodium Chloride (NaCl) 10 gm

Water (distilled or deionized) to make 1 liter
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c) Imperfections as noted in 3.5.1 that result in positive test indications from a) or b) above shall not be cause for
rejection.
3.4.6  Hydrogen Embrittlement

The plating process after baking shall not cause hydrogen embrittlement in steel parts 36 HRC and over determined in
accordance with 4.3.3.4.

3.5 Quality
Plating, as received by purchaser, shall be smooth, continuous, free from delamination within the plating, uniform in

appearance and, except as noted in 3.5.1 and 3.5.2, shall be free from imperfections detrimental to usage of the plating.
Plating shall be visually free from frosty areas, pin holes, porosity, blisters, nodules, and pits. Slight staining or

discoloration shall be acceptable.

3.5.1 Pinholes and
imperfections i
3.5.2 Thin dense c

resistance reqliirements of 3.4.4 are met. (See 8.12)

4. QUALITY ASSURA

4.1 Responsibility fo
The processor shall st
tests. Parts, if required
to sample and to perf
requirements.

4.2 Classification of

4.2.1 Acceptance Tq

Thickness (3.4.1), and
when permitted herein

4.2.2 Periodic Tests
Hardness (3.4.2), abr3
performed at least mg
cleaning and processi

pther imperfections which can be shown to be the result of failure of‘the
n the surface of the base metal, such as acceptable levels of porosity in-a ca

nrome deposits can exhibit a surface glaze which is acceptable provig

ANCE PROVISIONS
Inspection
pply all samples for processor’s tests and shall be responsible for the perfq

for tests, shall be supplied by purchaser. The'cognizant engineering organiz,
brm any confirmatory testing deemed netessary to ensure that processing

lests
sts

quality (3.5) are acceptance tests and shall be performed on parts, or sam
See 4.3.3.2.1), from'gach lot.

nthly.unless frequency of testing is specified by the cognizant engineering
g_solutions are periodic tests and shall be performed at a frequency establ

unless frequency of teg

plating to bridge or fill
5ting are acceptable.

ed the abrasion-wear

rmance of all required
ation reserves the right
conforms to specified

bles representing parts

sion resistance (3.4.4), and corrosion resistance, porosity (3.4.5) are perigdic tests and shall be

organization. Tests of
shed by the processor

tirg is specified by the cognizant engineering organization. See 8.7 and 4.4.

B. Adhesion (3.4.3) is a

periodic test that shall be performed no less than daily for each generic class of alloy as defined by AS2390 processed
during that day. Hydrogen embrittlement (3.4.6) is a periodic test and shall be performed in accordance with ASTM F519
at least once in each month that steel parts 36 HRC and over are plated unless frequency of testing is specified by the
cognizant engineering organization.

4.2.3 Preproduction Tests

All property verification tests (See 3.4) are preproduction tests and shall be performed prior to production and when the
cognizant engineering organization requires confirmatory testing.
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4.3 Sampling for testing shall not be less than the following; a lot shall be all parts of the same part number, plated to the
same range of plate thickness in the same solutions in each eight hours of continuous production, and presented for
processor’s inspection at one time.

4.3.1 Acceptance Testing

Test samples shall be selected randomly from all parts in the lot. The minimum number of samples shall be as shown in
Table 2 unless the cognizant engineering organization provides a differing quantity or sampling plan.

Table 2 - Sampling for acceptance tests

Number of

Parts in Lot Quality Thickness
up to 7 All All or 3*
8to 15 7 4
16to 40 10 4
41to 110 15 5
111to 300 25 6
301to 500 35 7
501to 700 50 8
701 to 1200 75 10
over 1200 125 15

*Whichever is less
4.3.2 Periodic Tests

Sample size shall be four (4) panels for corrosion resistance and, porosity, one (1) for hardness} four (4) for hydrogen
embrittlement as specified in ASTM F519 unless otherwise specified by the cognizant engineering prganization, and three
(3) for abrasion and wear resistance. For adhesion tests, four{(4) test specimens of each generic class of alloy, as defined
by AS2390, that haveg been be processed through the Ssame cleaning and plating operations ps the parts that they
represent. These adhgsion test specimens shall be proeessed prior to the first production lot of parts or with the first
production lot of parts.

4.3.3 Sample Configuration
4.3.3.1 Nondestructive testing shall be performed wherever practical and where authorized hgrein. Except as noted
below, actugl parts shall be_selected as samples for tests. Correlation of results gn panels to parts for

characteristi¢s that differ from parts, such as thickness, must be established.

4.3.3.2 Thickness, Hardness,'and Adhesion Tests

4.3.3.2.1 Separate festspecimens for thickness made of the alloy established in accordance with AS2390, cleaned,
plated, and post treated with the parts represented may be used when plated parts arg of such configuration
or size as to be not readily adaptable to the specified tests, or when nondestructive testing is not practical on
actual parts, or it is not economically acceptable to perform destructive tests on actual parts.

4.3.3.2.2 Separate test specimens may be used for hardness, and should be from an alloy established in accordance
with AS2390. A greater plating thickness on microhardness test panels is required to obtain a valid test result.
Hydrogen embrittlement relief (baking) is not required of hardness test specimens.

4.3.3.2.3 Separate test specimens for adhesion tests, shall be made of the same generic class of alloy as defined by
AS2390 processed. The test specimens shall be 0.025 inch (0.6 mm) minimum thickness and not less than
1 x 4 inches (25 x 102 mm).
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4.3.3.3 Corrosion Tests

Corrosion testing shall be performed on separate low carbon or low alloy steel panels approximately 4 x 1 inch
(102 x 25 mm) and 0.025 inch (0.64 mm) thick minimum or bars approximately 0.5 inch (13 mm) in diameter and 4 inches
(102 mm) long. Surface texture shall be not rougher than 16 microinches (0.40 um) RHR, determined in accordance with
ANSI B46.1.

4.3.3.4 Hydrogen Embrittlement Test

Test shall be in accordance with the requirements of ASTM F519 Type 1a.1 using round notched specimens, unless a
different specimen is specified by the cognizant engineering organization, stressed in tension under sustained load. For
test purposes, the plating thickness, as measured on the smooth section of the specimen, shall be the same thickness as
the parts normally processed or 0.00004 to 0.00025 inches as a default, but with visual plating at the root of the notch.
Testing beyond the 200 hour test period is not required. When parts to be plated are fabricated from an alloy for which
AMS2759/9 requires g baking temperature lower than 375 °F (191 °C), test specimens shall lbe baked at the same
temperature for 96 hours.

4.4  Approval

4.4.1 The process and control factors or a preproduction part, or both, whichever iSyspecified, shall be approved by the
cognizant engiheering organization before production parts are supplied.

4.4.2 If the processgr makes a significant change to any material, process, or control factor from that which was used
for process approval, all preproduction tests shall be performed.and the results subnjitted to the cognizant
engineering organization for process reapproval unless the change is approved by the|cognizant engineering
organization. A significant change is one which in the judgment of the cognizant engineefing organization could
affect the propgrties or performance of the parts.

4.4.3 Control factors|shall include, but not be limited to the fellowing:

Surface preparation
Plating bath compositign and composition control limijts
Plating bath temperatufe limits and controls

Thermal post treatment times and temperatures
Method for determining plating thickness

Method of adhesion tes
Pretreatment, plating vpltage/current

Method of stripping (if fequired)

Periodic test plan for cleaning and{rocessing solutions. See 8.7.

—

45 Reports

The processor shall fufaish with each shipment a report stating that the parts have been prgcessed and tested in
accordance with the spmmmmmrmmm@;mﬁtems. This report shall

include the purchase order number, lot number, AMS2438E, part number, and quantity.

4.6 Resampling and Retesting

4.6.1 If any acceptance test fails to meet specified test requirements, the parts in that lot may be stripped, pretreated,
plated, and post treated as defined herein and retested. Alternatively, all parts in the lot may be inspected for the
nonconforming attribute, and the nonconforming parts may be stripped, pretreated, plated, post treated as defined
herein, and retested.

4.6.1.1 When stripping is performed, the method shall be acceptable to the cognizant engineering organization and
shall not roughen, pit, or embrittle the basis metal or adversely affect part dimensions. When parts have been
stripped and replated, the purchaser shall be informed.
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