BN 2595512 0079184 803 EM

NOTICE OF ADOPTION NOTICE 1
ADOPTION 25 October 1994

AMS 2405B

1 October 1984

Society of Automotive Engineers Aerospace Material Specification AMS 2405B was adopted on 25 October 1994 and is
approved for use by the Department of Defense (DoD). Copies of the document are stocked at the Standardization
Documents Order Desk, Bldg. 40, 700 Robbins Avenue, Philadelphia PA 19111-5094, for issue to DoD activities only.
Other Government activities, contractors, private concerns, or other requestors must obtain the document from the
Society of Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale PA 150960001, or some other autho-
rized distributor.

Title of Document: Electroless Nickel Plating Low Phosphorus

Date of Specifid Issue Adopted: 1 October 1984

Release Non-Government Standards Body: Society of Automotive Engineers
NOTE: Use AMIS 2404C, AMS 2405B, and AMS 2433A in lieu of MIL-C-26074,

Custodians: Military Coordinating Activity:
Air Force —{11 Air Force - 11
Army — MK
Navy - AS (Project No. MHFP- 0528)

Reviewers:
Air Force 68, 84, 99
Navy - SH
Army — MIf AR

Users:
Navy - OS
Army — MHE

AMSC N/A AREA MFFP

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited..

Distributed under license from the IHS Archive


https://saenorm.com/api/?name=85b0d89c31fc9c8d3ed922c54a3e458f

[

SAE AMS*2405B 8y - 8357340 0010119 4 WM /L/,/OOX

@ A = The Engincering AEROSPACE | AMS 2405B
“ﬁvsaon‘éﬁeg%my® MATERIAL Superseding AMS 2405a

400 COMMONWEALTH DRIVE WARRENDALE PA 15095 SPEC'F'CATION Issued 2=-15-65

Revised 10-1-84

ELECTROLESS NICKEL PLATING
Low Phosphorus

1. SCOPE:

1.1 This specification covers the engineering requireméntk for

electrdless deposition of low-phosphorus nickel on various’matefrials and the

ion: Primarily to provide hard, Quctile, wear-resistank, and
n-resistant surfaces for operation up to,1000°F (540°C)| and to
uniform build-up on complex shapes. Maximum hardness ahd wear
ce are obtained by heating parts as in’3.3.2.

2. APPLICABLE DOCUMENTS: The following publications form a part of| this
specificption to the extent specified herein. The latest issue pf Aerospace
Material| Specifications shall apply. The applicable issue of other documents
shall be|l as specified in AMS 2350,

2.1 SAE Publlications: Available from)SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

2.1.1 Aerospace Material Specifications:

AMS 2B50 - Standardsand Test Methods

2.2 ASTM Publicationsg¢\\Available from American Society for Testing|and
Materialls, 1916 <Race Street, Philadelphia, PA 19103.

ASTM BllL7 -/Salt Spray (Fog) Testing
ASTM B4B7 ‘o-Measurement of Metal and Oxide Coating Thicknesses by
Microscopical Examination of a Cross Section
ASTM E290 - Semi-Guided Bend Test for Ductility of Metallic Materials

2.3 U.S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120,

SAE Teghnical Board Rules provide that: “This report is published by SAE to advance the state of technical and
engir]eerlnq 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.”’

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher.

Copyright 1984 Society of Automotive Engineers, Inc. Printed in U.S.A.
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2.3.1

3.

Military Standards:

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

TECHNICAL REQUIREMENTS :

3.1 Preparation:

3.1.5

Welding and brazing shall be completed before parts are p
surfaces are plated to aid in joining by brazing.

lated, unless

Suifaces of metal parts to be plated shall be smooth and
frée from blemishes, pits, tool marks, and other irregula

ststantially
rities.

gutfaces of nonmetallic parts shall show no marks other than those

ne¢essary to provide a freshly-abraded surface.

Patts having hardness higher than 40 HRC and which have b
grpund after heat treatment shall be suitably stress-reli
cleaning for plating. Temperatures to which parts are he

eén machined or
eyed before
ated shall be

subh that maximum stress-relief is obtained without reducipg hardness of

pafts below drawing limits.

Pakts shall have chemically clean, surfaces, prepared with
ablrasion, erosion, or pitting;(prior to immersion in the

3.2 Procpdure:

et

3.2.1

3.2.2

Plating shall be performed by chemical deposition of an

minimum
pllating solution.

amorphous,

hilJgh-nickel, low-phosphorus metallic compound on a catalyfjic or catalyzed

syrface
wHich bath mayinclude a soluble compound to inhibit deco
bath. ~The nickel-phosphorus plate shall, unless otherwis

ddposited directly on the basis metal without a deposit of

position of the
specified, be
other metal

from an aquéous bath containing nickel and hypophasphite ions and

urlderneath)'except in the case of parts fabricated from cojrosion-resistant

st
S

ecels or alloys on which a preliminary deposit of nickel
jitablé metal is permissible.

rinsed, and dried.

3.3 Post Treatment:

3.3.1

After plating, rinsing, and drying,

or other

THé_ﬁIEEéd—partS—Shati—be—reme¥eé—££em—the—plating_snlntipn, thoroughly

parts shall be heat treated as in

3.3.1.1, 3.3.1.2, or 3.3.1.3 unless they are to be post treated as in
3.3.2 or unless otherwise permitted to remove hydrogen embrittlement;

heating shall be in air, preferably in a circulating-air

furnace.
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3.3.1.1 Parts, including roll-threaded parts, cold worked after being heat
treated by hardening and tempering, springs, and other parts having
hardness of 33 HRC or over, shall be heated to 375°F + 15 (190°C + 8)
and held at heat for not less than 3 hours.

3.3.1.2 Parts and assemblies, including carburized parts, which will decrease in
hardness or be otherwise deleteriously affected by heating to 375°F
(190°C) shall be heated to 275°F + 15 (135°C + 8) and held at heat for
not less than 5 hours.

3.3.1.3 Pants requiring special handling shall be treated as agreed| upon by
puylchaser and vendor.

shalll be heated for 30 - 60 min., preferably in an inert atmogphere, at
750°H + 15 (400°C + 8) except that parts made of aluminum or pluminum
alloy shall be heated at 450°F + 15 (230°C + 8) for not less [than 4 hours.

3.3.2 Whenjspecified on the drawing, parts, after plating, rinsing,|and drying,

3.4 Propertlies: Plating shall conform to the following requirement|

3.4.1 Compdgsition: The phosphorus content of the deposited nickel-phosphorus
alloy|l shall be held as low as possiblevand shall not exceed 8.

3.4.2 Thickness: Shall be as specifiedcon the drawing, determined pn
reprelsentative parts or test panels by micrometer method, by microscopic
methdd in accordance with ASTM\.B487, or by other method agreed upon by
purchiaser and vendor.

3.4.3 ion: Specimens shall show no separation of plating froml the basis
metall, when examined.at up to 6X magnification, after being nt rapidly
at rdom temperature| )in accordance with ASTM E290, through an| angle of
180 deg around a diameter equal to the nominal thickness of e specimen.
Formation of cracks which do not result in flaking or blisterfing of the
plating is accéptable.

3.4.3.1 Asl|a referee test, plating shall show no blisters or cracks|on

resentative steel parts or test panels after being heated in air,
i i ing~ai ,at 700°F + 15 (370°PC + 8) for
23 hr + 1 followed by heating at 1000°F + 15 (540°C + 8) for 60 min. + 5.

3.4.4 Corrosion Resistance: Steel parts or representative test panels having
specified minimum plating thickness of 0.001 in. (25 m) or more, shall,
after plating and embrittlement-relieving, show no visual evidence of
corrosion of the basis metal after being subjected for not less than 48 hr
to continuous salt spray corrosion test conducted in accordance with
ASTM B1ll7.

3.5 OQuality: Plated surfaces shall be smooth, continuous, and uniform in
appearance and shall be free from frosty areas, pinholes, blisters, and
other imperfections detrimental to usage of the plate.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The processing vendor shall supply all

g 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 processing conforms to
the requirements of this specification.

4.2 Classification of Tests:

2.1 Acgeptance Tests: Tests to determine conformance to reguiyements for
) thickness (3.4.2) and quality (3.5) are classified as,acCeptance tests and
shall be performed on each lot.

2.2 Pepiodic Tests: Tests to determine conformance to requirements for

/] composition (3.4.1), adhesion (3.4.3) and corrosion resistance (3.4.4) and
of |cleaning and plating solutions to ensure¢that the deposited metal will
conform to the requirements of this specification are classified as
periodic tests and shall be performed at a frequency selected by the
vendor unless frequency of testing is.specified by purchaser.

2.3 Prgproduction Tests: Tests to determine conformance to all technical

g requirements of this specification are classified as prepr¢duction tests
and shall be performed prior tolor on the initial shipment|of plated parts
to|a purchaser, when a change in material or processing, of both, requires
reapproval as in 4.4.2, and\when purchaser deems confirmatory testing to
be [required.

4,2.3.1 or direct U.S. Military procurement, substantiating test data and, when
equested, preproduction test material shall be submitted to the
ognizant agency as directed by the procuring activity, the contracting
¢fficer, or the request for procurement.

4.3 Sampling: Shall be not less than the following:

4,.3.1 Fox Accéptance Tests:

4.3.1.1 Thickness—Fhreeparts—for—each—consecutive—d—-hr—ofopefration of the

same set of solutions, except as specified in 4.3.3.
4.3.1.2 Quality: As agreed upon by purchaser and vendor.

4.3.2 Vor Periodic Tests and Preproduction Tests: As agreed upon by purchaser
and vendor.

O
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