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RATIONALE

This specification revision was issued as part of the SAE Five Year Review process.

NOTICE
ORDERING INFORMATION: The following information shall be provided to the plating processor by the purchaser.
Purchase order shall specify not less than the following:
1. AMS 2412H
e Plating thigkness desired (see 3.4.1)
e Basis metal to be plated
e Tensile strength or hardness of the basis metal
e Preplate sfress relief to be performed by plating processor (time and temperature) if different from 3.1.1

e Special feptures, geometry or processing present on parts that requires special aftention by the plating
processor

e Hydrogen fembrittlement relief_to.be performed by plating processor (parameters or feference document) if
different from 3.3.1

¢ Minimum thickness on,internal surfaces, if required (see 3.4.1.2)
e Quantity of piecesto.be plated
2. Parts manufacturing operations such as heat treating, forming, joining and media finishing ¢an affect the condition

of the substrate—for nlahng orif narfnrmnﬁl after nlohng could ar{\lnrcnly affact the nlgfnd dart. The Sequenc|ng of

these types of operations should be specified by the cognizant engineering orgamzatlon or purchaser and is not
controlled by this specification.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2007 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording,
or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email: custsvc@sae.org

SAE WEB ADDRESS: http://www.sae.org
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SAE

AMS 2412H

1. SCOPE

1.1 Purpose

This specification covers the requirements for silver deposited on metal parts with a copper strike between the basis metal

and the silver deposit.

1.2 Application

This process has been used typically to provide a bearing surface and to prevent galling or seizing of metal surfaces of
parts made of materials where a high baking temperature may be detrimental to the properties of the basis material.

1.3 Safety-Hazardo

While the materials, m
use of hazardous mat
sole responsibility of t
necessary precautiona

2. APPLICABLE DO(

The issue of the follow
extent specified herein
is specified. When the
last published issue of

2.1 SAE Publicationg

Available from SAE Infernational, 400 Commonwealth_Drsive, Warrendale, PA 15096-0001, Tel:

USA and Canada) or
AMS 2759/9
2.2 ASTM Publicatio

Available from ASTM
Tel: 610-832-9585, w

ASTM B 487

ASTM B 499

Materats
ethods, applications, and processes described or referenced in this, Specifi
rials, this specification does not address the hazards which may be \involve

e user to ensure familiarity with the safe and proper use of any.hazardous
'y measures to ensure the health and safety of all personnel inyolved.

UMENTS
The supplier may work to a subsequent revision:of a document unless a s

referenced document has been cancelled and“no superseding document H
that document shall apply.

24-776-4970 (outside USA),.www.sae.org.
Hydrogen Embrittlement'Relief (Baking) of Steel Parts
ns

International, 400" Barr Harbor Drive, P.O. Box C700, West Conshohod
vw.astm.org»

Measurement of Metal and Oxide Coating Thicknesses by Microscopical E
Section

cation may involve the
d in such use. It is the
materials and to take

ing documents in effect on the date of the purchase’order forms a part of this specification to the

becific document issue
as been specified, the

877-606-7323 (inside

ken, PA 19428-2959,

Fxamination of a Cross

ASTM B 504
ASTM B 567
ASTM B 568
ASTM B 571
ASTM E 376
ASTM F 519

Measurement of Thickness of Metallic Coatings by the Coulometric Method
Measurement of Coating Thickness by the Beta Backscatter Method
Measurement of Coating Thickness by X-Ray Spectrometry

Adhesion of Metallic Coatings

Measuring Coating Thickness by Magnetic-Field or Eddy-Current (Electrom
Mechanical Hydrogen Embrittlement Testing of Plating Processes and
Chemicals

2.3 ANSI PublicaTions

Measurement of Coating Thicknesses by the Magnetic Method: Non]n

agnetic Coatings on

agnetic) Test Methods
Aircraft Maintenance

Available from American National Standards Institute, 25 West 43rd Street, New York, NY 10036, Tel: 212-642-4900,

www.ansi.org.

ASME B46.1

Surface Texture


https://saenorm.com/api/?name=09847ff2f09f4d9fc1151b2c2682e905

SAE AMS 2412H

3. TECHNICAL REQUIREMENTS

3.1 Preparation

3.1.1  Steel parts having a hardness of 40 HRC or higher and which have been ground, machined, or cold straightened
after heat treatment shall be cleaned to remove surface contamination and stress relieved before preparation for
plating. Temperatures to which parts are heated shall be such that maximum stress relief is obtained without
reducing hardness of parts below drawing limits, but, unless otherwise specified, not less than 275 °F (135 °C) for
not less than five hours for parts having hardness of 55 HRC or higher or not less than 375 °F (191 °C) for not less
than four hours for other parts.

Plating shall be apphed over a clean and act|ve surface that will result in a deposﬂ that shall meet the adhesion
and quality reqttire S ee pitting or intergranular

attack of the b.

Surface textur
determined in

Except for bar
locations shall
over, locations
engineering or.

3.2 Procedure

3.2.1 Parts shall be
maximum. Th
containing zing
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prohibited in th

3.2.2 Double plating

3.3 Post Treatment

3.3.1  Hydrogen emb

3.3.2 Other parts ng

rinsing and dry
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of surfaces to be plated other than that of nuts shall be 80 microinches (2
ccordance with ASME B46.1.

rel plating, electrical contact points shall be as follows. Fofparts which arg
be acceptable to the cognizant engineering organization. ‘For parts which
shall be in areas on which plating is not required orother location acce
janization.

silver plated by electrodeposition over, a* preliminary plating of copper
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pm) RHR or smoother

b to be plated all over,
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table to the cognizant

0.0005 inch (13 um)
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her additives shall be

MS 2759/9.

260 °C) after plating,
er the hardness of the
plished at the highest

3.4 Properties

Plated parts shall conform to the following requirements:

3.4.1

Thickness of the deposit shall be as specified on the drawing, determined in accordance with any of the following

methods as applicable: ASTM B 487, ASTM B 499, ASTM B 568, ASTM B 748, ASTM B 504, ASTM E 376, or
other method acceptable to the cognizant engineering organization.

3.4.1.1

3.4.1.2

Where “silver flash” is specified, plate thickness shall be approximately 0.0001 inch (2.5 pm).

All surfaces of the part, except those which 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 limit provided they show visual plating coverage.
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3.4.2 Composition

The deposit shall be not less than 99.9% silver determined by a method acceptable to the cognizant engineering

organization.

3.4.3 Adhesion

The deposit shall be firmly and continuously bonded to the underlying metal as determined by the following tests:

Nuts, and other parts, shall show no blisters or other indications of poor bond.

Parts, other than nuts, shall meet the requirements of ASTM B 571 by the Bend Test method using a 4T

3.4.3.1
3432

mandrel.
3.4.3.3  Nuts shall sh
3.4.4 Hydrogen Emh

The plating process sh
3.5 Quality
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4. QUALITY ASSURA
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4.2 Classification of Tests

4.2.1 Acceptance Tests

Thickness (3.4.1), adhesion (3.4.3), and quality (3.5) are acceptance tests and shall be performed on parts, or samples
representing parts when permitted, from each lot.

4.2.2 Periodic Tests

Composition (3.4.2) and hydrogen embrittlement (3.4.4) are periodic tests and shall be performed at least once each
month that parts are processed. Tests of cleaning and plating solutions are periodic tests and shall be performed at a

frequency established by the processor unless frequency of testing is specified by the cognizant engineering organization.
See 8.4.and 4.4.3.
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4.2.3 Preproduction Tests

All property verification tests (section 3.4) are preproduction tests and shall be performed prior to production and when the
cognizant engineering organization deems confirmation testing necessary.

4.3 Sampling for testing shall be not 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 set of solutions in each consecutive 24 hours of operation, and presented
for processor's inspection at one time.

4.3.1 Acceptance Tests

Test samples shall be randomly selected from all parts in the lot. The minimum number of samples shall be as shown in
Table 1.

TABLE 1 - SAMPLING FOR ACCEPTANCE TESTS

Number of Thickness and

Parts in Lot Quality Adhesion
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 quantities shall be selected at the discretion of/the processor, unless otherwise specified.

4.3.3 Separate test gpecimens may be used under any one of the following circumstances: The plated parts are of such
configuration gr size as to be not readily-adaptable to the specified tests, nondestructive tegting is not practical on
actual parts, ofr it is not economicatly~acceptable to perform destructive tests on actual partd. When used, separate
test specimeng shall be made of the same generic class of alloy as the parts, distributed [within the lot, cleaned,
plated, and pagst-treated with‘the parts represented. For thickness on tests, such specimens shall be panels of
annealed, low-carbon steehapproximately 0.032 x 1 x 4 inch (1 x 25 x 100 mm). For adhgsion tests, specimens
shall be panelg approximately 0.032 x 1 x 4 inches (1 x 25 x 102 mm) fabricated from a maferial generically similar
to the parts.

4.3.4 Hydrogen Emyrittlement Test

Test shall be in accordance with the requirements of ASTM F 519, Type 1a.1, using notched round bars, unless a different
specimen is specified by the cognizant engineering organization, stressed in tension under constant load. For test
purposes, the plating thickness shall be 0.002 inch + 0.0002 (51 um £ 5) measured on the smooth unnotched sections of
the specimen, but with visual evidence of plating in the root of the notch.

4.4  Approval

441 The process and control factors and/or a preproduction part, whichever is specified, shall be approved by the
cognizant engineering organization before production parts are supplied.

4.4.2 If the processor 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 submitted to the purchaser 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 engineering organization, could affect the properties or performance
of the parts.
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