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Optional: Fixture/electrical contact locations when not specified (3.1.3)

document) if different from 3.3

Quantity of pieces to be plated

Hydrogen embrittlement relief (baking) to be performed by plating processor after plating (parameters or reference

2. Parts manufacturing operations such as heat treating, forming, joining and media finishing can affect the condition of
the substrate for plating, or, if performed after plating, could adversely affect the plated part. The sequencing of these
types of operations should be specified by the cognizant engineering organization or the cognizant engineering

organization and is
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2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, www.astm.org.

ASTM B253 Prepar

ASTM B487

ASTM B504 Measu
ASTM B530
Magne

ASTM B567 Measu

ASTM B568 Measu

ASTM B571 Qualita

ASTM B636  Measu

ASTM E376  Measu

ASTM E384  Microin

ASTM F519 Mecha

3. TECHNICAL REQL

3.1 Preparation

3.1.1 Stress Relief T

3.1.1.1  All steel part
straightened
before platin
requirementg

such that stress relief is.obtained while still maintaining hardness of parts within drawing

specified, thq

ation of Aluminum Alloys for Electroplating

rement of Thickness of Metallic Coatings by the Coulometric Method

tic and Nonmagnetic Substrates
rermentof Coating T hicknmess by the Beta Backstatter Method——————
Fement of Coating Thickness by X-Ray Spectrometry

tive Adhesion Testing of Metallic Coatings

rement of Internal Stress of Plated Metallic Coatings with the,Spiral Contrac
ring Coating Thickness by Magnetic-Field or Eddy Cutrent (Electromagnetic]
dentation Hardness of Materials

nical Hydrogen Embrittlement Evaluation of Plating/Coating Processes and

JIREMENTS

featment

5 having a hardness.0f\40 HRC and above and that are machined, grour
after heat treatment shall be cleaned to remove surface contamination and t
g (see 8.9). Furnaces used for stress relief shall be controlled per A
shall be Class\5, with Type D Instrumentation. Temperatures to which pa

following-treatment temperatures and times shall be used:

3.1.1.1.1  For parts,

hardened

xcluding nitrided parts, having a hardness of 55 HRC and above, and for ¢

Measurement of Metal and Oxide Coating Thickness by Microscopical Examination of Cross Section

Measurement of Coating Thicknesses by the Magnetic Method: Electrodeposited Nickel Coatings on

fometer

Testing Methods

Service Environments

d, cold formed or cold
hermally stress relieved
VIS2750; the minimum
rts are heated shall be
imits. Unless otherwise

arburized and induction

arts, stress relieve at 275 °F + 25 °F (135 °C + 14 °C) for 5 to 10 hours.

3.1.1.1.2

For parts having a hardness less than 55 HRC, and for nitrided parts, stress relieve at 375 °F + 25 °F (191 °C

1 14 °C) for a minimum of 4 hours. Higher temperatures shall be used only when specified or approved by the
cognizant engineering organization.

3.1.1.1.3

For Peened Parts

If stress relief temperatures above 375 °F (191 °C) are specified, the stress relieve shall be performed prior to peening.

3.1.2

Parts shall have clean surfaces, free of water break, prior to immersion in the plating solution.
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3.1.3

3.1.3.1

Electrical Contact

the discretion of the processor.

3.1.3.2
areas on whi

ch plate is not required.

3.1.4  Parts shall be within drawing limits after plating and machining.

3.2 Procedure

For parts which are to be plated all over, and fixture contact points are not specified, contact locations shall be at

For parts which are not to be plated all over, and fixture contact locations are not specified, locations shall be in

Nickel shall be electrodeposited from a chloride, sulfate/chloride, sulfamate or other suitable plating solution

containing addition agents to produce the specified hardness. Nickel shall be deposited directly on the basis metal

3.21

without a prior
3.2.1.1  Aluminum all
3.2.1.2  Alloys contai
3.2.1.3 Parts made ¢
3.2.14 For other a

organization.
3.2.2 The plated part
3.3 Post Treatment
Hydrogen embrittlemer
3.4 Properties
Plating shall conform tg
3.4.1 Thickness
Shall be as specified, d
B530, ASTM E567, AS

instrument is ten times
engineering organizatid

strikecoating of metat other thanmnicket,exceptastistedbetow:
pys may be zincate treated and copper strike plated in accordance with /AST
nNing copper or zinc may be preceded by a copper strike.

f magnesium alloy may be zincated and copper strike plated,in accordance

loys, an alternative strike plating is permitted whén)approved by the

s shall be removed from the plating solution, thoroughly rinsed, and dried.

t relief (baking) of steel parts shall be-in accordance with AMS2759/9.

the following requirements:

ptermined on representative parts or test panels in accordance with ASTM B4
M B568, ASTM E376, or by direct dimensional inspection provided the resq

more _precise than the attribute being measured, or other method acce
n.

M B253 before plating.

with ASTM B480.

cognizant engineering

87, ASTM B504, ASTM
lution of the measuring
btable to the cognizant

that will not be machined after plating, the plate shall be substantially U

niform in thickness on

significant surfaces except that slight build-up at exterior corners or edges will be permitted provided finished
drawing dimensions are met.

Thickness requirements apply to surfaces that can be touched by a sphere 0.75 inch (19 mm) in diameter. Other

areas such as surfaces of holes, recesses, internal threads, or contact areas of parts plated all over, where a
controlled deposit cannot be obtained under normal plating conditions, shall show evidence of plating.

3.4.1.1 For surfaces
3412
3.4.2 Hardness

Shall be a minimum of 400 HV or equivalent, determined in accordance with ASTM E384, on deposits 0.004 inch (0.10 mm)

and over in thickness.
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3.4.3 Internal Stress

Shall be within the range 0 to 15.0 ksi (0 to 103 MPa) in compression, determined on a plate thickness of 0.0003 inch
(7.6 ym) or greater by calculation from spiral contractometer reading in accordance with ASTM B636 or another instrument
acceptable to the cognizant engineering organization.

3.4.4  Adhesion shall conform to one of the following:

3.4.4.1 Adhesion shall be tested for in accordance with the ASTM B571 multiple bend test method with the specimens,
as in 4.3.3, bent repeatedly back and forth through an angle of 180 degrees until failure of the basis metal occurs
(see 8.8). Examine the region at low magnification for separation, for example 4X, for separation or peeling of the
coating. Formation of cracks that do not result in flaking or blistering of the plate is acceptable. For plating
thicknesses 0.004 inch and greater, ASTM B571 grind-saw test may be used in lieu of the multiple bend test.
Other adhesion test methods specified in ASTM B571 may be used when permitted by the cognizant engineering
organization.

3.4.4.2 Machined Plating

Adhesion of plating after finish machining of the plating will be considered acceptable evidence of plating adhesion in lieu
of the periodic adhesion test specified in 3.4.4.1.

3.4.5 Hydrogen Embyittlement

The plating process after baking shall not cause hydrogen embrittlement in steel alloys HRC 36 andl above when tested as
in4.3.3.1.

3.5 Quality

Plated surfaces, as received by purchaser, shall be smooth,-centinuous, uniform in appearance, apd essentially free from
frosty areas, pin holes,|porosity, blisters, nodules, pits, and-ether imperfections detrimental to usage of nickel plate. If the
nickel is to be machined these conditions apply after machining. Slight staining or discoloration is acgeptable. Double plating
and spotting-in after plating are not permitted.

4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility foff Inspection

The processor shall supply all samples.for processor’s tests and shall be responsible for the perfprmance of all required
tests. Where actual parts are to be4ested, such parts shall be supplied by either the purchaser or the¢ cognizant engineering

organization. The purchaser and.the cognizant engineering organization reserve the right to sample and to perform any
confirmatory testing deemed,necessary to ensure that processing conforms to the specified requiregments.

4.2 Classification of Tests

4.2.1 Acceptance Tests
Thickness (3.4.1) and quality (3.5) are acceptance tests and shall be performed on each lot.
4.2.2 Periodic Tests

Hardness (3.4.2), internal stress (3.4.3), and tests of cleaning and plating solutions to ensure that the deposited metal will
conform to the requirements of this specification are periodic tests and shall be performed at least monthly unless frequency
of testing is specified by the cognizant engineering organization. Adhesion (3.4.4) 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 embrittiement
(3.4.5) is a periodic test and shall be performed 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.

4.2.2.1 Periodic testing may be suspended in any test period when parts are not processed; however preproduction
testing may be required by the cognizant quality organization upon resumption of processing.
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4.2.3 Preproduction Tests

All technical requirements are preproduction tests and shall be performed prior to or on the first-article shipment of plated
parts to a purchaser, when a change in bath composition and/or processing requires reapproval as in 4.4.2, and when the
cognizant quality or engineering organization deems confirmatory testing to be required.

4.3 Sampling and Testing

Shall be not less than the following: A lot is a group of parts, all of the same part number, processed through the same
chemical solutions in the same tanks under the same conditions, which have completed the chemical processing within a
period of 24 hours of each other and are presented to inspection at the same time.

4.3.1 For Acceptance Tests

Shall be as shown in Tabte~t—Testsamplesshattberandomty setected-fromrattpartsimthetot—/

Table 1 - Sampling for acceptance tests

Number of Parts in Lot Quality Thickness

1t06 All 3
7to 15 7 4
16 to 40 10 4
4110 110 15 5
111 to 300 25 6
301 to 500 35 7
501 to 700 50 8
701 to 1200 75 10
Over 1200 125 15

4.3.2 For Periodic Tgsts

Sample quantities shal| be one for hardness, internatstress, and as specified in ASTM F519 for hydrogen embrittlement
unless otherwise specified by the cognizant enginegering organization. When test specimens are Used for adhesion tests,
four test specimens of gach generic class of alloy,-as defined by AS2390, that have been be procgssed through the same
cleaning and plating ogerations as the parts.that they represent. These adhesion test specimens ghall be processed prior
to the first production Igt of parts or with thé first production lot of parts.

4.3.3 Sample Configlration and Testing

Nondestructive testing ghall be performed wherever practical and authorized herein. Except as noted, actual parts shall be
selected as samples for tests. Separate test panels of the same generic class of alloy as the parts, distributed throughout
the lot, cleaned, plated,land\post treated with the parts represented shall be used when plated parts gre of such configuration
or size as to be not reddilyadaptable to the specified tests or when nondestructive testing is not practical on actual parts,
or it is not economically acceptable to perform destructive test on actual parts.

4.3.3.1  Hydrogen Embrittlement

Test shall be in accordance with the requirements of ASTM F519, Type 1a.1, using notched round specimens, unless a
different specimen is specified by the cognizant engineering organization, stressed in tension under sustained load. For test
purposes, the plating thickness shall be a minimum of 0.002 inch (51 ym) measured on the smooth unnotched sections of
the specimen, but with visual evidence of plating in the root of the notch. Testing beyond the 200 hour test period is not
required.

4.3.3.2 Adhesion

For adhesion tests, specimens 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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