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AMS 2433B SAE
APPLICABLE DOCUMENTS:
The following publications form a part of this specification to the extent
specified herein. The Tatest issue of SAE publications shall apply.
applicable issue of other publications shall be the issue in effect on the
date of the purchase order.
SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-000
AMS 4751 Solder, Tin-Lead, Eutectic, 63Sn-37Pb
2 ASTM Publicaffions:
Available frdm ASTM, 1916 Race Street, Philadelphia, PA 19303-1187.
ASTM B 117 Salt Spray (Fog) Testing
ASTM B 253 Preparation of Aluminum Alloys for Electpoplating
ASTM B 487 Measurement of Metal and Oxide Coating{Thicknesses by
Microscopical Examination of a CrossywSection
ASTM B 567 Measurement of Coating Thickness hy*the Beta Backscatte
ASTM B 568 Measurement of Coating Thickness™\by X-Ray Spectrometry
ASTM B 571 Adhesion of Metallic Coatings
ASTM B 578 Microhardness of Electroplat@éd Coatings
ASTM D 2714 |Calibration and Operation of the Alpha Model LFW-1 Fric
Wear Testing Machine
ASTM E 1097 |Direct Current Plasma Emission Spectrometry Analysis
.3 U.S. Governmgnt Publications:
Available frgm DODSSP, Subscyviption Services Desk, Building 4D, 700
Avenue, Philddelphia, PA {19111-5094.
MIL-STD-2073 | DOD Materiel, Procedures for Development and Applicati
Packaging Requirements
TECHNICAL REQUIREMENTS:
Preparation:
1.1 A11 fabrication-type operations, such as machining, welding, brazing,
forming, and heat treatment, shall be completed before parts are p
.1.2 Surfaces of metal parts to be plated shall be smooth and substantially free
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3.1.3 Parts having hardness higher than 40 HRC and which have been machined or
ground 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
five hours for parts 55 HRC or over, or 315 °F (191 °C) for four hours for
other parts.

3.1.4 Surfaces required by drawing not to be plated shall be protected by
suitable masking material or stripped back by a method acceptable to
purchasgr. Masking materials or strip back procedures shall not afffect the
basis mgtal or the plating.

3.1.5 Parts shall have clean surfaces, free of waterbreak, prior to,immerfsion in
the platfing solution. Parts shall be suitably fixtured tofavoid hapdling
after clpaning.

3.1.5.1 Parts|shall not be cleaned with acids which pit srfaces or indude
hydrogen embrittlement in ferrous alloys. This~sincludes, but is pot
limitefd to sulfuric and hydrochloric acids. However, a momentary|[dip in
acid affter alkaline cleaning is permissibles

3.1.5.2 For titanium and titanium alloys, cleaniag solutions shall not contain
methapol or halogenated hydrocarbons,wand chloride content of fimpal rinse
water| shall not exceed 50 parts perimillion.

3.2 Procedure:

3.2.1 Plating|shall be performed by hemical deposition of a homogeneous,
amorphoup nickel-thallium-beron or nickel-boron metallic compound Ol a
catalytip or catalyzed surface from a chemical nickel-thallium-borom or
nickel-bpron bath utilizing sodium borohydride reducing agents. Plate
shall be| deposited dikectly on the basis metal, other than aluminum|and
aluminum| alloys, witbhout a prior flash of other metal, except that & flash
or strikp of nickel~or copper may be used when plating corrosion registant
steel anf nickelwand cobalt alloys. A nickel or copper flash may b¢ used
on other| basds metals when permitted by purchaser.

3.2.2 Aluminun_and aluminum alloys shall be zinc immersion coated in accolrdance
with ASTM B 253 followed by a flash of copper prior to plating.

3.2.3 The plated parts shall be removed from the plating solution, rinsed, and
air dried. Any maskant shall be removed from parts.

3.3 Post Treatment:
3.3.1 Plated parts, except as specified in 3.3.1.1, shall be heat treated for

90 minutes £ 10 at 675 °F £ 15 (357 °C = 8). Post thermal treatment shall
start within four hours after completion of plating.
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Cold worked or heat-treated parts,
aluminum and aluminum alloy parts,
which may decrease in hardness,
handling shall

When specified on the drawing, plated parts shall

including carburized parts,
precipitation-hardenable alloy parts
and other parts requiring special

be post-treated as agreed upon by purchaser and vendor.

and

be impregnated after heat

treatment with a suitable dry film Tubricant or fluorotelomer to improve

corrosion resistance and/or reduce coefficient of friction.
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Nickel

Type 1:
Type 2:

plus 2.5 to 5.0% Boron and 2.5 to 6~0% Thalliun
plus 2.5 to 8.5% Boron

Hardneds:
1000 HV|
microha
with pl
which d

Shall, after post treatment as in 8.3.1, be not Tow
or equivalent, determined in accaerdgance with ASTM B 5]
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hting thickness, except for aluminum alloys or other mat
ifferent post treatments are specified.

Thickng
repressg
(See 4.
other n

determi
on test
ASTM B

ss: Shall be as specified™on the part drawing,
ntative parts or, when permitted by purchaser,
3.3), in accordance with ASTM B 487, ASTM B 567,
ethod acceptable to~plurchaser.

Adhesio
show no
Adhesio
accorda

n: Plating shadlsbe firmly adherent to the basis metal
lToss of adhesGon, determined in accordance with ASTM B
n testing is\mot required for parts which have been pos
nce with 3s8.1.

Wear RH
thickng
lToad wi

sistances A standard test block with 0.001 inch (25 uM
ss, {pOst treated as in 3.3.1, and subjected to a 150 po
th\fiTtered mineral spirits lubricant, shall exhibit a

bf the
ccordance

br than

8 or other
consistent
erials for

ned on
banels

568, or

and shall
571.
t treated in

plating
nd (68 kg)
ear scar

with an_average width not greater than 0.032 inch (0.81 mm) af

ter 5000 test

cycles, determined in accordance with ASTM D 2714.
Corrosion Resistance:

accordance with 4.3.3,
0.0005 inch (12.7 pum) over prior flash coating of nickel
with suitable fluorotelomer, shall show no visual
the basis metal

ASTM B 117.

Ferrous parts or representative test panels in
having a specified minimum plating thickness of
and/or impregnated
evidence of corrosion of
after being subjected for not Tess than 48 hours to
continuous salt spray corrosion test conducted in accordance wi

th
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For direct U.S.
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officer,

Military procurement,
preproduction test material shall
cont

or request for procurement.

Sampling and Testing:

Shall

processor

be not less than the following;
part number or configuration,
same set of solutions in 24 consecutive hours of operation,

a lot shall be all

‘s inspection at one time.

substantiating test data and,
be submitted to the

when
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parts of the same
plated to the same range of thickness in the
and presented for
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4.3.1 For Acceptance Tests: Shall be as shown in Table 1. Test samples shall be
randomly selected from all parts in the Tot.

TABLE I - Sampling for Acceptance Tests
Number of Thickness
Parts And Solderability
in Lot Quality Adhesion if Specified
1 to 6 A1 3 1
7 to 16 7 4 2
16 to 40 10 4 2
41 to 110 15 5 3
1111 to 300 25 6 3
301l to 500 35 7 4
501 to 700 50 8 4
701 to 1200 75 10 5
Oper 1200 125 15 5

4.3.2 For Pgqriodic Tests and Preproduction Tests: ASagreed upon bly purchaser
and vendor.

4.3.3 When pllated parts are of such configuratieh or size as to be not readily
adaptaple to the specified tests, separ@te test specimens, of|the same or
similalr alloy to the part being platedy  cleaned, plated, and post treated
with the parts represented may be used. For adhesion tests, gpecimens
shall e panels approximately 0.032/x 1 x 4 inches (0.81 x 25[x 102 mm).
For sa[lt spray tests, specimens~shall be panels 0.062 to 0.12% inch
(1.57 [to 3.18 mm) in nominal_thickness and not less than 4 inghes (102 mm)
long by 3 inches (76 mm) wide. For thickness tests, specimeny shall be as
speciflied above for adhesdiagn tests or shall be bars approximately 0.5 inch
(13 mm) in diameter and 4 inches (102 mm) long. For solderabi]ity tests
the specimen shall besapproximately 0.062 x 1 x I inch (1.57 25 x 25 mm).
Other [test specimens..shall be in accordance with the approprigte ASTM
procedure or as agreed upon by purchaser and vendor.

4.4 Approvall:

4.4.1 Procesls procedure and control factors, a preproduction sample} or both,
whichelver(is specified by purchaser, shall be approved by the|lcognizant
enginelering organization before production parts are suppnlied

4.4.2 Processor shall make no significant change to materials, processes, or

contro

approved by the cognizant engineering organization.
is one which,

could

1s from those on which the approval was based,
A signif
in the judgment of the cognizant engineering or
affect the properties or performance of the parts.

unless the change is

icant change
ganization,
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4.4.3 Control factors shall include, but not be Timited to, the following:
Pre-cleaning procedure
Composition 1imits for plating baths
Temperature 1imits for plating baths
Lubricant composition and application method, if required
Post treatment time and temperature
Test method for thickness determination
Periodic test plan

4.5 Test Methods:

4.5.1 Soldergbility: A part, if applicable, or specimen in accordange with 4.3.3
shall be cleaned to remove o0ils, dirt, and fingerprints. nNAftefp cleaning,
the spdcimens or parts shall be handled with tongs or by |persops wearing
clean dotton gloves. Immerse the part or specimen inmildly agtivated
rosin flTux (RMA) and immerse in a solder bath contaifying AMS 4F51 tin/Tead
solder,| or equivalent, heated to and held at 480 %R~ 10 (249 PC = 6).
Immedigtely prior to immersion of the part or specimen, the sufpface of the
molten |solder shall be skimed to remove drosss

4.5.1.1 If alspecimen as in 4.3.3 is used for th&'test, immerse at q rate of

1 ingh (2.5 mm) per second, hold in the "bath for approximatgly five
secohds, and withdraw at the same rate used for immersion. |Hold the
specfimen above the bath until thessolder solidifies; clean fo remove
residual flux and examine visually.

4.5.1.2 If ap actual part is used, consideration must be given to efqtending the

immefsion time in the molten solder consistent with size or|thickness of
the part. Immersion timg in the solder bath must ensure the|part
reaching the temperature”of the molten solder.
4.6 Reports:
The procepsing vendoekt*shall furnish with each shipment a report gtating that
the parts| have bgeqd processed and tested in accordance with spec{fied
requirements and~that they conform to the acceptance test requirgments. This
report shpll dnelude the type of plate, purchase order number, 1¢t number,
AMS 2433Bf, .p@rt number, and quantity.

4.7 Resampling and Retesting:

4.7.1 If the results of any acceptance test fail to meet specified test

requirements,
to purchaser that does not roughen,
pretreated, plated,
Alternatively, all

attribute,
acceptable to purchaser that does not roughen,
metal, pretreated, plated,

pit,

post treated as defined herein, and tested.

pit, or embritt]
post treated as defined herein, and

the parts in that 1ot may be stripped by a method acceptable
or embrittle the basis metal,

parts in the 1ot may be inspected for the nonconforming
and the nonconforming parts may be stripped by a method

e the basis
tested.
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