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Plating, Tin-Zinc Alloy

RATIONALE

AMS2434D results from a Five Year Review and update of this specification.

NOTICE

ORDERING INFORMATION: The following information shall be provided to the plating processorjy the purchaser.

1)

2)

Purchase order shall specify not less than the following:

Basis metal to|be plated.

Pre-plate stre

different from 3.3

Solderability, iff required. See 3.4.6.

Quantity of pieres to be plated.

AMS2434D and plating Type. See 1.3.
Plating thicknelss desired. See 3.4.1.

Copper underglating, if required for soft soldering. See 8.7.
Tensile strength or hardness of the basis metal

relief to be performed by plating processor (timeand temperature) if differgnt from 3.1.2.

Special featurgs, geometry or processing present on parts that'requires special attention by the plating processor
Hydrogen embprittlement relief to be performed by plating.processor (parameters or reference document) if

Minimum thickhess on internal surfaces, if required..-See 3.4.1.1.

Optional: Peripdic testing frequency (4.2.2) and«sample quantity (4.3.2).

Parts manufacturir)]g operations such as heattreating, forming, joining and media finishing car affect the condition of
the substrate for plating, or if performed.after plating, could adversely affect the plated part. Tle sequencing of these

types of operation$ should be specified)by the cognizant engineering organization or purchas

by this specificatiop.

r and is not controlled

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 © 2011 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:

SAE WEB ADDRESS:

877-606-7323 (inside USA and Canada)
Tel: +1 724-776-4970 (outside USA)

Fax: 724-776-0790

Email: CustomerService@sae.org
http://www.sae.org

SAE values your input. To provide feedback
on this Technical Report, please visit
http://www.sae.org/technical/standards/AMS2434D
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1. SCOPE

1.1 Purpose

This specification covers the requirements for the electrodeposited tin-zinc alloy plating.

1.2  Application

This plating has been used typically as a corrosion resistant plating where cadmium cannot be used, as a replacement for
tin plating where tin whisker growth is a concern, a coating for fasteners where thread lubricity is desirable, and for parts
which are to be joined using tin-lead solders, but usage is not limited to such applications.

1.3 Classification
Plating covered by this|

Type 1 - As plated
Type 2 - With supplem

1.4 Safety - Hazardg

While the materials, n
use of hazardous mat

sole responsibility of the user to ensure familiarity with the safe and_proper use of any hazardous

the necessary precauti
2. APPLICABLE DO(C

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

2.1

Available from SAE In
USA and Canada) or 7]

SAE Publication$

specification is classified as follows:

entary surface treatment
us Materials

ethods, applications and processes described or_referenced in this specifi
brials, this specification does not address the hazards that may be involve

pnary measures to ensure the health and safety of all personnel involved.
LUMENTS

. The supplier may work to a subsequent revision of a document unless a s
referenced document has.beeh cancelled and no superseding document |

that document shall apply:

D

ternational, 400, Commonwealth Drive, Warrendale, PA 15096-0001, Tel;
24-776-4970.(outside USA), www.sae.org.

, Copper

bad)Eutectic 63Sn - 37Pb

Cation may involve the
H 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

pbecific document issue
as been specified, the

877-606-7323 (inside

AMS2418 Plating
AMS4751 Tin-L
AS2390 Chemi

cal Process Test Specimen Material

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 B 117

ASTM B 253

ASTM B 487

Operating Salt Spray (Fog) Testing Apparatus

Preparation of Aluminum Alloys for Electroplating

Measurement of Metal and Oxide Coating Thicknesses by Microscopic Examination of a Cross-Section
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ASTM B 499

Measurement of Coating Thickness by the Magnetic Method, Nonmagnetic Coatings on Magnetic Basis

Metals

ASTM B 504
ASTM B 567
ASTM B 568
ASTM B 571  Adhes
ASTM F 519

3. TECHNICAL REQ

3.1 Preparation
3.1.1  Unless otherw
3.1.1.1.
3.1.1.1  All engine &g
accordance
after plating.

3.1.2 Stress Relief T

All steel parts having 4
shall be cleaned to ren
stresses. Temperature]
hardness of parts beld
5 hours for parts havin
parts. Residual tensile

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

ion of Metallic Coatings

Mechanical Hydrogen Embrittlement Testing of Plating Processes and Aircraft Maintenance Chemicals

ise specified, parts shall be within drawing dimensions before“plating, éxcept as specified in

nd propeller utility parts having numbers with prefix AN;“AS, or MS, re
with this specification, shall be made to such dimensions that parts will b
Undercutting before plating shall not be permitted ufiless authorized by purg

uired to be plated in
e within drawing limits
haser.

reatment

hardness of 40 HRC and above and that are machined, ground, cold form
nove surface contamination and thermally stress relieved before plating for
s to which parts are heated shall be 'such that maximum stress relief is obtpined without reducing
w drawing limits, but, unless otherwise specified, not less than 275 °F (13p °C) for not less than
j hardness of 55 HRC or higher or not less than 375 °F (191 °C) for not lesg than 4 hours for other
stresses have been found to-be damaging during electrofinishing.

bd or cold straightened
elief of residual tensile

all be applied over a surface free from water breaks. The cleaning proceglure shall not produce
ranular attack of the-basis metal and shall preserve dimensional requirements.

rel plating, electrical contact points shall be as follows. For parts which arg¢ to be plated all over,
be acceptableto purchaser. For parts which are not to be plated all overr, locations shall be in
plating is"hot required.

3.1.3 The plating sh
pitting or interg
3.1.4  Except for bar|
locations shall
areas on whicli
3.1.5 Aluminum allo

s shall.be zincate or stannate treated in accordance with ASTM B 253 or other method acceptable

to the cognizarrt engineering organization prior to plating

3.2 Procedure

3.2.1 Except as not

ed or otherwise specified, tin-zinc shall be electrodeposited directly on the basis metal from a

suitable tin-zinc solution. Unless otherwise specified, a wet or dry abrasive cleaning that does not change
dimensions of the part may be used to assist adhesion of the plate. See 8.7 if soft soldering is required.

3.2.1.1

Nickel or cobalt alloys and corrosion resistant steels may be given a nickel strike prior to tin-zinc plating.

3.2.2 Spotting-in and double plating are not permitted.
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3.3 Post Treatment

3.3.1

Parts shall be given a hydrogen embrittlement relief or adhesion enhancement treatment in a circulating air

furnace in accordance with Table 1. Treatment shall begin within four hours of the completion of the plating

operation.

TABLE 1 - POST PLATING BAKING CONDITIONS

Time, Hours
Material Temperature Minimum
Carburized parts 275°F £25(135°C £ 14) 23
Other steels over 55 HRC 275°F £25(135°C £ 14) 23
Steel parts 40 HRC and higher 340 °F £ 25 (171 °C £ 14) 12
Threaded fagteners 31 HRC and higher 340 °F £ 25 (171 °C £ 14) 12
PH steels and aged below 1000 °F (538 °C) 340 °F £ 25 (171 °C £ 14) 12
Adhesion enhancement, Aluminum 225 °F £25 (107 °C £ 14) 1
Alloy paits (See 8.7)
Adhesion enhancement, other 225 °F £ 25 (107 °C x(14) 1
alloys (optional)
3.3.2 Type 2 parts,| which require hydrogen embrittlement relief in accérdance with Table| 1, shall be chemical

conversion coated after baking and surface reactivation. The chemical conversion coating

the formation g

purchaser. Walxes, oils or other water repellent systems shall notybe used for this purpose.

3.4 Properties
3.4.1  Thickness

Thickness of the plate
the following methods

method acceptable to purchaser.

3.4.1.1 All surfaces
be plated to
and other arj
the specified
3.4.1.2 Where a tin-

3.4.2 Composition

f white corrosion product sufficiently to meet the reqiirements of 3.4.4.2, sh

 deposit shall be as specified on’the engineering drawing, determined in §
as applicable: ASTM B 487-ASTM B 499, ASTM B 504, ASTM B 567,

pf the part, except these . which cannot be touched by a sphere 0.75 inch (19
the specified thickness. Unless otherwise specified, surfaces such as hg
bas where a controlled deposit cannot be obtained under normal plating co
limit provided.they show visual plating coverage.

vinc flash'plate is specified, plate thickness shall be approximately 0.0001 in

process, which retards
bl be acceptable to the

ccordance with any of
ASTM B 568 or other

mm) in diameter, shall
les, recesses, threads
nditions, may be under

bh (2.5 pm).

The plated deposit shall have a composition of 70 to 90% tin and 10 to 30% zinc, as determined by a method acceptable
to the cognizant engineering organization. See 8.8. In case of dispute, one or more of the parts may be stripped of
coating, and the resultant solution analyzed by conventional wet chemical methods for relative proportions of tin and zinc.

3.4.3 Adhesion

Adhesion shall meet the requirements of the heat quench method described in ASTM B 571 for tin plating.

3.4.4 Corrosion Resistance

3441 Type 1

Parts or specimens having a plate thickness of 0.0003 to 0.0005 inch (8 to 13 pm) shall not show basis metal corrosion
after 96 hours of continuous salt spray test, conducted in accordance with ASTM B 117.
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3442 Type?2

Parts or specimens having a plate thickness of 0.0003 to 0.0005 inch (8 to 13 um) shall show neither white corrosion
product after 96 hours of continuous salt spray test nor basis metal corrosion after 500 hours of continuous salt spray test
conducted in accordance with ASTM B 117. The presence of white corrosion product within 0.25 inch (6.4 mm) from the
edges of the specimen shall not constitute failure.

3.4.5 Hydrogen Embrittlement

The plating process shall not cause embrittlement in ferrous parts when tested in accordance with 4.3.3.3.

3.4.6 Solderability

When specified, Type|1 deposits shall demonstrate acceptable solderability using AMS4751wtinqead solder and mildly
reactive rosin (RMA) flux. The solder shall flow uniformly and shall show no evidence of dewgetted areas.

3.5 Quality
Plating shall be smogpth, continuous, free of delamination within the plating,~‘uniform in apgearance, and free of
imperfections detrimental to usage of the plating. Plating shall be visually free”from frosty ardas, pinholes, porosity,
blisters, nodules, and gits. Slight discoloration or staining is permitted.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility fof Inspection

required tests. Parts, |if required for tests, shall be supplied by purchaser. The cognizant engineering organization

reserves the right to sgmple and to perform any confirmatory tests deemed necessary to ensure that processing conforms
to specified requirements.

The processor shall qupply all specimens for processor’s ¢ests and shall be responsible for Fe performance of all

4.2 Classification of [Tests
4.21 Acceptance Tgsts

Thickness (3.4.1), adhpsion (3.4.3),.solderability, when specified, (3.4.6) and quality (3.5) are accgptance tests and shall
be performed on parts or specimens-representing parts when permitted herein from each lot. See 4.3.3.

4.2.2 Periodic Tests

Composition (3.4.2) apd-corrosion resistance (3.4.4) are periodic tests and shall be performed gt least monthly unless
frequency of testing is Specified by the cognizant engineering organization. Tests of cleaning and plating solutions are
periodic tests and shall be performed at a frequency established by the processor unless frequency is specified by the
cognizant engineering organization. See 8.6 and 4.4.3.

Hydrogen embrittlement (3.4.5) is a periodic test and shall be performed in accordance with 4.3.3.3 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 test (3.4) are preproduction tests and shall be performed prior to or on the initial shipment of
plated parts to a purchaser and when the cognizant engineering organization requires confirmatory testing to be required.
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4.3

4.3.1

Test samples shall be randomly selected from all parts in the lot.

Sampling for Testing

Acceptance Tests

A lot shall be all parts of the same part number,

processed in a continuous series of operations (3.1 through 3.3), in not longer than 8 consecutive hours, and presented

for processor’s inspection at one time.

minimum number of samples shall be as shown in Table 2.

4.3.2 Periodic Tests

Sample quantity shall
ASTM F 519 unless ¢
other periodic tests sh
organization or herein.

4.3.3 Sample Config

Nondestructive testing
for tests. When repreq
those of parts since pr
4.3.3.1 Representat
plated parts
testing is nof
parts. Exce
alloy as the

TABLE 2 - SAMPLING FOR ACCEPTANCE TESTS
Thickness, Adhesion and

Unless the cognizant engineering organization provides a sampling plan, the

Number of Parts in Lot Quality Solderability, when specified

Up to 7 all 3orall®
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 125 15

*Whichever is less

be four for corrosion resistance. For hydrogen embrittlement, sample size §

all be at the discretion of the processor unless otherwise specified by the

uration

shall be performed wherever practical. Except as noted, actual parts shall b
entative specimens are- used for acceptance testing, values so obtained §
pperties, such as thickness, may differ between parts and representative test

ve test specimens may be used in lieu of parts under any one of the followi
are of such<configuration or size as to be not readily adaptable to specifie
practicallen actual parts, or it is not economically acceptable to perform des
bt asdspecified below, representative test specimens shall be made of the
parts;-established in accordance with AS2390, distributed within the lot, cle

treated with

therwise specified by the cognizant engineering organization. See 4.3.3.3.

hall be as specified in
Sample quantity for
cognizant engineering

e selected as samples
hall be correlated with
specimens.

hg circumstances: The
1 tests, nondestructive
tructive tests on actual
same generic class of
aned, plated, and post

he-parts represented.

4332

Corrosion Test Specimens

When ferrous alloy parts are processed within the test month, representative test specimens shall be low carbon or low
alloy steel 0.025 inch (0.63 mm) minimum thickness and not less than 4 x 6 inches (102 x 152 mm) or bars approximately
0.5 inch (13 mm) in diameter and 4 inches (102 mm) long having a surface roughness not to exceed 40 microinches
(1 um) AA. Representative test specimens for aluminum alloy parts (same specimen size as for steel) made of either
2024-T3 or the same generic class of alloy as the parts processed within the test period when aluminum alloy parts are
plated. Representative test specimens, made of the predominant generic class of alloy as the parts and plated within the
test period may be used when acceptable to the cognizant engineering organization. Alternative alloy or configuration
may be used when acceptable to the cognizant engineering organization. Plating thickness shall be 0.0005 inch (13 pm)

maximum.
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4.3.3.3

Hydrogen embrittlement testing shall be in accordance with the requirements of ASTM F 519 Type 1a.1 using

round notched bars, unless a different specimen is specified by the cognizant engineering organization,
stressed in tension under constant load. For test purposes, plating thickness shall be 0.0005 inch + 0.0002
(51 ym £ 5) measured on the smooth section of the specimen, but with visual evidence of plating in the root of

the notch.
4.4  Approval

4.4.1

cognizant engineering organization before production parts are supplied.

442
for process a
engineering o
organization.
affect the prop

4.4.3 Control factors

The process and control factors, or a preproduction part, or both, whichever is specified, shall be approved by the

If the processor makes a significant change to any material, process, or control factor from that which was used

Hganization for process reapproval unless the change is approved by the

itted to the cognizant
cognizant engineering

A significant change is one which, in the judgment of the cognizant engifieefing organization, could

brties or performance of the parts.

shall include, but not be limited to the following:

Surface preparation
Strike bath compositio
Current or voltage limi

Temperature limits of the strike bath, when used
Plating bath composition limits and controls

Plating bath temperature limits

Plating bath current/voltage limits

Methods for measuring plating thickness and adhesion

Method to assure plati
Conversion coating me
Stripping procedures,
Method for surface rea
Periodic test plan for c
4.5 Reports

The processor of plate
tested in accordance V
shall include the purch

4.6 Resampling and

limits when used
of the strike bath when used

g composition

thod and chemical composition limits when used

vhen applicable

ctivation after plating and befdre conversion coating (3.3.2)
eaning and processing solutions. See 8.6.

d parts shall furnish with each shipment a report stating that the parts hay,

e been processed and

ith the spegified requirements and that they conform to acceptance test requirements. This report

bse ordery ot number, AMS2434D, part number and quantity.

Retesting

4.6.1

If any accept

+ U P | £+ + o H P~ I § 4 H ES o et H o
oG 1ICol Tdilo U TTICT L UTC T OPJUTUITICU T oU TOUYUITTITITTINS,  UTe pdito 1T Ul

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 non-conforming attribute, and the non conforming parts may be stripped, pretreated, plated and
post treated as defined herein, and retested.

4.6.11

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.

46.2

If any periodic test fails to meet the specified test requirements, the process is nonconforming. No additional parts
shall be plated until the process is corrected and new specimens are plated and tested. Results of all tests shall
be recorded, and, when requested, reported. Purchaser shall be notified of all parts plated since the last
acceptable test.
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