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LEAD AND INDIUM PLATING 

1. SCOPE: 

1.1 Purpose: This s~pecification covers the engineering requirements for 
electrodeposition of lead and indium and diffusion of the indium into the 

	

lead, and the properties of the deposit. 	 ~ 

1.2 Application: Primarily to improve the performance and prevent corrosion of 
bearinqs or of other parts where applicable. 

2. APPLICAffi,E DOCUI~NTS: The following publications form a part of this 
specification to'the extent specified herein. Z'he latest issue of Aerospace 
Material Specifications (aMS) shall apply. The applicable issue of other 
documenta shall be as specified in AMS 2350. 

2.1 SAE Publications s  Available from SAE, 400 Co~onwealth Drive, Warrendale, 
PA 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 2350 - Sta~dards and Test Methods 

2.2 ASTIY! Puhlications: Available from American Society for Testing and 
Mnterials, 1916 Race Street, Philadelphia, PA 19103. 

ASTM B244 - Measurement of Thickness of Anodic Coatings on Aluminum and of 
Other Nonconductive Coatings on Nonmagnetic Basis Metals with 
Eddy-~rrent Instruments 

ASTM B487 - Nleasurement of Metal and Oxid~ Coatinq Thicknesses by 
Microscopical EScamination of a Cross Section 

ASTM B499 - Measurement of Coating Thicknesses by Magnetic Method: 
Nonmagnetic Coatings on Magnetic Basis Metals 

ASZ~K B504 - Measurement of Thickness of Metallic Coatings by the 
Coulometric Method 

SAE Technical Board rules provide that: "All technical reports, including standards approved and practices recom- 
mended, are advisory only. Their use by anyone engaged in industry or trede or their use by governmental agencies 
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com- 
mitment to conform to or be guided by any technical report. In formulating and approving technicai reports, the 
Board and its Committees will not investi gate  or consider patents which may apply to the subject matter. Prospec- 
tive users oi the report are responsible for protecting themselves against liability for infringement of patents." 

Copynght 1982Society ot Automotive Engineers, Inc. 	 ' ~. 	 p ~ 
Ali nghts reserved 	 x •. ~ '.,~ ~~x~ , '~ 	~~ 	 ~ Printed in U.S.A. 
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2.3 U.S. Government Publications: Available from Commanding Officer, Naval 
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Military Standards: 

MIL-STD-794 - Parts and Equipment, ProcedurES for Packaging and Packing of 

3. TECHNICAL REQUIREMENTS: 

3.1 Preparation: 

3.1.1 Machined surfaces shall be within drawing limits after lead and indium 
plating, unless otherwise specified. The surfaces may be machined outside 
the drawing limits before plating by an amount equal to the specified 
minimum combined thickness of plate. 

3.1.2 When specified by purchaser, the surfaces t~ be plated shall be blasted 
lightly with fine sand to obtain a matte finish. 

3.1.3 Parts having hardness of 40 HRC or over and which have been ground after 
heat treatment shall be suitably stress-relieved before cleaning for 
plating. Temperature to which parts are heated shall be such that maximum 
stress relief is obtained without reducing hardness of parts below drawing 
limits. 

3.1.4 Prior to plating, parts shall have chemically clean surfaces prepared with 
minimum abrasion, erosion, or pitting• ; treatments which may produce 
hydrogen embrittlement shall be avoid_ed. 

3.1.5 Electrical contact between the parts and power source shall be made in 
such a manner as will ensure that neither chemical or immersion deposition 
nor electrical arcing or overheating will occur. If parts are to be 
plated all over, contact points shall be located where specified or where 
agreed upon by purchaser and vendor. If parts are not required to be 
plated all over, contact points shall be located in areas on which plating 
is not required or is optional. 

3.2 Procedure: 

3.2.1 Lead Plating: 

3.2.1.1 Parts shall be plated by electrodeposition of lead from a suitable lead 
plating solution directly onto the cleaned basis metal. 

3.2.1.2 Af ter completion of the lead plating operation, the plated parts shall 
be rinsed immediately in running water and, except as specified in 
3.2.1.2.1, transferred directly to the indium plating solution. 
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3.2.1.2.1 If indium cyanide is used in the make up of the indium plating bath, 
the lead plated parts, after Yinsing, shall be immersed in.a suitable 
sodium cyanide solution to neutralize remaining traces of acid lead 
solution and again thoroughly rinsed in running water. 

3.2.1.3 Parts shall not be permitted to dry between the time they are removed 
from the rinse after lead plating and the time they are immersed in the 
indium plating solution. 

3.2.2 Indium Plating: 

3.2.2.1 7."he plating process shall consist of electrodeposition of indium from a 
suitable indium plating solution onto the rinsed, wet, lead plated 
surfaces of the part. 

3.2.2.2 The plated parts shall be removed from the plating solution, thoroughly 
rinsed, and dried. 

3.3 Post Treatment: Parts, after plating, rinsing, and drying, shall be heated 
in an oil bath to 340° - 350°F (170° - 175°C) and held at heat for not less 
than 2 hr, unless otherwise specified, to diffuse the indium into the lead. 
Heat treated parts, including carburized parts, which will decrease in 
hardness or be otherwise deleteriously affected if heated to 350°F (175°C) 
shall be post treated by a method approved by purchaser. 	, 

3.4 Properties: The deposited lead and indium shall conform to the following 
requirements: 

3.4.1 Composition: The weight of indium deposited shall be within the range 
5.5 - 8.0~ of the weight of deposited lead, unless otherwise specified, 
determined by a method agreed upon by purchaser and vendor. 

3.4.2 Thickness: 2'he combined thickness of lead and indium shall '~e as 
specified on the drawing, determined in accordance with ASTM B244, 
AS~i B487, ASTM 8499, ASTM B504, or other suitable method, as agreed up~n 
by purchaser and vendor. A tolerance of +0.0001 in. (2.5 u m) in the 
combined thickness of lead and indium shall be allowed when the nominal 
thickness is 0.001 in. (2.5 u m) or less. A tolerance of +0.0002~ in. 
(6.2 u m) in combined thickness of lead and indium shall be al''ow~d when 
the nominal thickness is over 0.001 in. (2.5 u m). These 'olerances apply 
except when other maximum and minimum values are specifie~. 

3.5 Quality: The lead and indium deposit shall be smooth, continuous, dense, 
acIlzerent to basis metal, and free from pin holes and blisters. Staining or 
discoloration, which may appear on plated parts after the diffusion 
treatment or during storage, is not permissible. 

3.5.1 Double plating and spotting-in after plating are not permitted, unless 
pJ 	otherwise authorized by purchaser. 
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4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The processing vendor shall supply all 
~ samples for vendor's tests and shall be responsible for performing all 

required tests. Results of such tests shall be reported to the purchaser as 
required by 4.5. Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the processing conforms 
to the requirements of this specificati.on. 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests to determine conformance to all technical 
p 	requirements of this specification are classified as acceptance tests and 

shall be performed on each lot. 

4.2.2 Preproduction Tests: Tests to determine conformance to all technical 
j~ 	requirements of this specification are classified as preproduction tests 

and shall be performed 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 purchaser 3eems confirmatory testing to 
be required. 

4.2.2.1 For direct U.S. Military procurement, substantiating test data and, when 
~ 	requested, preproduction test material shall be submitted to the 

cognizant agency as directed by the procuring activity, the contracting 
officer, or the request for procurement. 

4.3 Sampling: Shall be not less than the following; a lot shall be all parts , 
made of the same material, heat treated to essentially the same hardness or 
tensile strength level, plated to the same range of plate thickness in the 
same solutions, and presented for vendor''s inspection at one time: 

4.3.1 Composition: One part for each 8 hr of operation of each combination of 

2ead and ind•ium plating tank. 

4.3.2 Thickness: Three parts from each lot.. 

4.3.3 Coverage and Appearance: All parts in each lot. 

4.4 Approval: 

4.4.1 Plated parts shall be approved by pur~chaser before parts for production 
use are supplied, unless such approval be waived by purchaser. Results of 
tests on production parts shall be es.sentially equivalent to those on the 
approved sample parts. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s2

41
5e

https://saenorm.com/api/?name=8d4c2043de27c09599105af99ecf2559

