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1. SCOPE

1.1 Purpose

This specification covers the engineering requirements for electroless deposition of low-phosphorus nickel on various
materials and the properties of the deposit.

1.2 Application

Primarily to provide hard, ,wear-resistant, and corrosion-resistant surfaces for operation up to 1000 °F (540 °C) and to
provide uniform build-up on complex shapes. Maximum hardness and wear resistance are obtained by heating parts as in
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3. TECHNICAL REQUIREMENTS

3.1 Preparation

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

3.1.2 Surfaces of metal parts to be plated shall be smooth and substantially free from blemishes, pits, tool marks, and
other irregularities.

3.1.3 Surfaces of nonmetallic parts shall show no marks other than those necessary to provide a freshly-abraded
surface.

3.1.4 Stress Relief Treatment

All steel parts having g hardness of 40 HRC and above and that are machined, ground, cold*form
after heat treatment ghall be cleaned to remove surface contamination and thermally»stress 1
(Residual tensile stregses have been found to be damaging during electrofinishing. )\ Temperatu
heated shall be such that maximum stress relief is obtained while still maintaining hardness of par
Unless otherwise specified, the following treatment temperatures and times shall be’used:

bd or cold straightened
blieved before plating.
fes to which parts are
s within drawing limits.

3.1.4.1 For parts, eXcluding nitrided parts, having a hardness of 55 HRCG and above, including carburized and induction
hardened palrts, stress relieve at 275 °F + 25 (135 °C + 14) for 5:to 10 hours.

3.1.4.2 For parts haying a hardness less than 55 HRC, stress-relieve at 375 °F + 25 (191 °C + 14) for a minimum of
4 hours. Nitr[ded parts fall into this category. Higher températures shall be used only whei specified or approved
by the cognizant engineering organization.

3.1.4.3 For peened parts

If stress relief temperatures above 375 °F (191 °C).afe elected, the stress relieve shall be perforn
the cognizant engineerjng organization shall be censulted and shall approve the stress relief temper

ned prior to peening or
hture.

3.1.5 Prior to immetsion in the plating selution, parts surfaces shall be chemically clean and filee from water breaks,
prepared with minimum abrasior, erosion, or pitting.

3.2 Procedure

3.2.1 Plating shall be performed by chemical deposition of a homogenous, high-nickel, low-phosphorus metallic
compound on @ catalytic or catalyzed surface from an aqueous bath containing nickel and lypophosphite ions and
which bath mayZinclude a soluble compound to inhibit decomposition of the bath. The njckel-phosphorus plate
shall, unless otherwise apcu;ﬁcd, be dcpucitcd d;lc\,t:y orn—the—basts—meta—without—=a ueposit of other metal
underneath except in the case of parts fabricated from corrosion-resistant steels or alloys on which a preliminary
deposit of nickel or other suitable metal is permissible.

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

3.3 Post Treatment

3.3.1 Steel parts shall receive a hydrogen embrittlement relief treatment in accordance with AMS2759/9 or an alternate
procedure approved by the cognizant engineering organization. Other metals and alloys do not require hydrogen
embrittlement relief baking.

3.3.2 Parts requiring special handling shall be treated as agreed upon by purchaser and vendor.
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(400 °C +
(120 °C + 8) fo

3.4  Properties
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Plating shall conform to the following requirements:

3.4.1 Composition

When post plating bake is specified by the cognizant engineering organization for improved adhesion or hardening
of the deposit, parts shall be heated for 30 to 60 minutes, preferably in an inert atmosphere, at 750 °F
8) except that parts made of nonheat treatable aluminum alloy shall be heated at 375 °F
(190 °C « 8) for not less than 4 hours, and heat treatable aluminum alloys shall be heated at 250 °F

+ 15

15
15

+
+

The phosphorus cont
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bes around a diameter
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117.

gen embrittlement test
different specimen is

For test purposes, the

plating thickness shall be 0. 0005 to 0. 0007 mch (13 to 18 um) measured on the smooth sectlon of the specimen, with
visual evidence of plating at the root of the notch. Testing beyond the 200 hour test period is not required.

3.5 Quality

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.

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 processing conforms to the requirements of this

specification.
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4.2

42.1

Classification of Tests

Acceptance Tests

Tests to determine conformance to requirements for thickness (3.4.2) and quality (3.5) are classified as acceptance tests
and shall be performed on each lot.

4.2.2 Periodic 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
test and shall be perfo
testing is specified by t
4.2.3 Preproduction
Tests to determine cor
shall be performed pr

processing, or both, re
testing to be required.

4.2.3.1 For direct U
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Sampling for hydrogen embrittlement shall be as specified in ASTM F519 unless otherwise specified by the cognizant
engineering organization. Sampling for other tests shall be at the discretion of the processor unless otherwise specified by
the cognizant engineering organization or herein.
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