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GOLD PLATING
For Thermal Control

1. SCOPE:

1.1 Purpose:
electrodd

1.2 Applicati
where a d
corrosion

2. APPLICABLH

This specification covers the engineering requiréments
position of gold on metals and the properties ©f the dep

on: Primarily for use in passive thermal{control applic
ombination of Tow solar absorptance, low. infrared emitta
resistance is required.

DOCUMENTS: The following publications form a part of t

specificat
Material §
shall be a

2.1 SAE Publi

jon to the extent specified herein. The latest issue off
pecifications shall apply. The applicable issue of othe
s specified in AMS 2350,

PA 15096.

2.1.1 Aerospa

ce Material Specifications:

AMS 235
2.2 ASTM Publ

0 - Standards-‘and Test Methods

cations: Available from SAE, 400 Commonwealth Drive, Wafrrendale,

ications:) “Available from American Society for Testing anhd

for
psit.

ations
hce, and

his
Aerospace
r documents

Materiald, 1916 (Race Street, Philadelphia, PA 19103.

ASTM B117 - Salt Spray (Fog) Testing

ASTM B487 —Measurement of Metal and Oxide Coating Thicknesses by
FITCrostoptiidtl CAQITIalliull O d LTOSS SeC LTl

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

ASTM B504 - Measurement of Thickness of Metallic Coatings by the
Coulometric Method

ASTM B567 - Measurement of Coating Thickness by the Beta Backscat

ASTM B583 - Porosity in Gold Coatings on Metal Substrates

ter Method

SAE Technical Board Rules provide that: “This reportis published by SAE to advance the state oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patentinfringement
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 1988 society
All rights reserved.,
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2.3 U.S. Government Publications: Available from Commanding Officer, Naval
Pubtications 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

2,4 ANSI Publications: Available from American National Standards Institute,
Inc., 1430 Broadway, New York, NY 10018,

ANSI B46,1 - Surface Texture

3. TECHMICA|—REQUIREMENTS:

3.1 Preparation:

3.1.1 A1l machining, brazing, welding, forming, and heat treating shall be
completed before parts are plated.

3.1,2 Textupe of surfaces to be plated, prior to cleaning, shall be|not rougher
than B2 microin. (0.8 um), determined in accordance with ANSI|B46.1.
Light|abrasive blasting and polishing are permitted to improve surface
finish to produce a high luster.

3.1.3 Parts|shall have chemically clean surfaces prepared with minipum abrasion,
erosion, or pitting, prior to immersion in the plating solution,
Treatpents which may produce hydrogen embrittlement shall be avoided.

3.1.4 Electrical contacts between thé parts and power source shall be made in
such @ manner as will ensure'that neither chemical or immersion deposition
nor electrical arcing or overheating will occur. If parts are¢ to be
p]ateﬂ all over, contact points shall be Tocated as specified|on the part
drawing or as agreed wpon by purchaser and vendor. If parts are not
requited to be platéd all over, contact points shall be locate¢d in areas
on which plating_is/not required or is optional.

3.2 Procedure: Parts shall be plated in the following sequence using the
solution specified; a zincate immersion coating treatment shall|be applied
to alumjnum<alloy substrates prior to the following cycle:

1 Copper Flash or Strike
v pp 4

2. Nickel Plate
3. Gold Plate

3.2.1 Copper Flash or Copper Strike: A copper flash or copper strike shall be
electrodeposited from a copper cyanide bath except as exempted in 3.2.1.1
and 3.2.1.2.

Distributed under license from the IHS Archive
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3.2.1.1 When specified, a nickel flash or nickel strike shall replace copper
strike when the basis metal is corrosion-resistant steel or alloy.

The

nickel flash or nickel strike shall be electrodeposited from a Watt's
type nickel solution or from a nickel chloride solution, unless
otherwise agreed upon by purchaser and vendor.

The copper strike may be omitted when the substrate is copper or a

copper alloy containing less than 15% zinc, copper plate, copper flash,
or copper strike as applicable.

Nickel

Plate:

copper
strike
solutid
or sulf
adopted
to the

Gold P1
neutral

shall Hi
at not

.1 Plate
provi

Post Tred

Rinsing:

amate nickel solution may be used.
by the plating processor to ensure good adhesion>of ni
substrate.

ate: Shall be electrodeposited from a gold-cyanide solu
[ (acid) gold solution directly onto thelnickel surface.

The plated part shall be removed. from the plating sol
e thoroughly r1nsed by immersion for not less than 15 mi
Tower than 180°F (80°C) and dried:

d springs may be removed frofithe plating racks after ri
ded they are not flexed prior to embrittiement relief.

tment: After plating, rinsing, and drying and within 30

completig
unless ot
carefully

.1 Steel F

.1.1 Partg
3.3.1.
heat

.1.2 Parts

1.3

n of the hot water rinse, all parts shall be treated as
herwise permitted by purchaser. A1l parts shall be hand
prior to completion of the relief treatment.
arts:

having-hardness of 33 HRC or h1gher, except as_specifie

The nickel p1ate sha]] be depos1ted d1rect1y onto the

tion or

ution and
n. in water

nsing

min, after
follows,
led

d in

2 and.3.3.2 shall be heated to 375°F + 10 (190°C + 5) and held at

for<not less than 3 hours.

Rich will d in hard l " . lolot
affected by heat1ng to 375°F + 10 (190°C *+ 5) shall be heated to
275°F + 10 (135°C +

+ 5) and heTd at heat for not less than 5 h

purchaser and vendor,

relief

may be employed.

jously

ours.

Parts requiring special handling shall be post treated as agreed upon by

When permitted or specified by purchaser, other methods of embrittlement

— Distributed under license from the IHS Archive
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3.3.3 Polishing of plated metals is permitted to improve surface finish and

luster.

3.4.1 Composi

tion: The gold, as plated, shall be not Tess than 98.0

3.4 Properties: Plated metals shall conform to the following requirements:

pure but

actual determination of purity shall not be required as a routine
inspection procedure; the process of plating shall be controlled to

produce

3.4.2 Thickne

this purity.

ss: Plating thicknesses shall be as follows, determined in
accordance with ASTM B487, ASTM B499, ASTM B504, ASTM B567, or other

method fapproved by purchaser:
3.4.2,1 Copper Flash or Copper Strike: Shall be not Tess than_0.0001]
(2.5 hm).

3.4.2.2 Nicke

3.4.2,3 Gold
on wh

3.4.2.4 HNo re
of ho
over,
under
preve
such

3.4.3 Adhesio
test in

3.4.3.1 The p
of 10
mandr
depos
fract

3.4.3.2 If th

may b
holdi

magni

PTate: Shall be not less than 0,00008 i#nd (2.0 um) on ¢
ich gold is functionally necessary.

quirements are established for minimum plate thickness (
les, recesses, internal threads, Gontact areas of part |
and other areas where a controlled deposit cannot be ol
normal plating conditions bufi'such areas shall not be
nt plating. The resultant _thickness shall be considerec
surfaces can be touched by, a sphere 0.75 in. (19 mm) in

h: The gold deposit.shall meet one of the following tes
3.4.3.1 shall be used where practicable:

art, or representative test panels, shall be bent throug
D deg around(a;0.500-in. * 0.005 (12.50-mm + 0.12) diamg
1. It shall not be possible to detach any appreciable
i ted gold>from the basis metal with a sharp instrument g

b part is not readily adaptable to the test in 3.4.3.1,

1 Plate: Shall be 0.0004 - 0.0009 in. (10.0. to 22.5 um).

ure of. the nickel plate or the basis metal is acceptablq.

pCevaluated by heating the part to 350°F *+ 10 (175°C + 5

in.

11 surfaces

n surfaces
lated all
tained
asked to
only when
diameter,

ts; the

h an angle
ter

areas of
1though

adhesion
) and

ng at that temperature for not Tess than 1 hour. Following
heating, no evidence of blistering of the plating shall be visible at 4X

fication.,
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3.4.4 Corrosion Resistance: Parts or representative test panels shall show no
corrosion products to the unaided eye (corrected to 20/20 vision) at
normal reading distance or any corroded areas greater than 1/32 in.

(0.8 mm) in diameter after being subjected for 48 hr + 1 to continuous
salt spray corrosion test conducted in accordance with ASTM B117.

3.4.4.1 The porosity test of ASTM B583 may be used in lieu of the salt spray
corrosion test, when permitted by purchaser.

3.4.5 Spectral Absorptance and Emittance: The normal spectral solar absorptance
integrated over a wave length range 0.3 - 2.7 um shall be 0.26 * 0.04.
The normat—spectrat—emittance—integrated—over—awave—tengthrrange of
2.0 - 27.0 um shall be 0.04 + 0.02,

3.4.5.1 The integrated normal spectral solar absorptance and 1ntegratedqnorma1
spectnal emittance shall be determined from the equation:

b
Rx Sx dx

Sx da

where [ and ¢ are the integrated normal spectral solar absorptance and
the integrated normal spectral emiftance respectively, Rx is the normal
spectnal reflectance, 1 is the wave length, and

flor =« , a= 0.3 um
b=2.7 uym
Sx = Solar Spectrum
and, for e , &= 2.0 um
b= 27.0 um
Sx = Black body spectrum

(for temperature of interest),

and R bh—ismeasured—n—an—integrating-—spherereflectometer;—preferably
against a standard gold surface reference.

3.4.5.2 Total reflectance (specular and diffuse) shall be equal to or greater
than 95% when measured at a wave length of 0.7 um by an
integrating-sphere reflectometer.

|
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3.5 (Cuality: Deposits of gold plate shall be smooth, fine grained, continuous,

adherent to basis metal, and of a color normally associated with high
quality 24-carat gold, and shall be free from blisters, pits, nodules,
indications of burning, and other imperfections detrimental to performance

of the gold plate.
ermitted provided that such discoloration does not deleteriously
e thermal properties or corrosion resistance of the gold plate.

will be

affect t

STight discoloration resulting from rinsing

;

or heating

Standards for acceptance shall be as agreed upon by purchaser and vendor.

3.5.1 Double plating and spotting-in after plating are not permitted.

4.

QUALITY ASSURANCE PROVISIONS:

4,1 Respons

ibility for Inspection: The vendor of plated parts shal

sample€s
require
be repo
right t«
ensure

4,2 Classif

for vendor's tests and shall be responsible for perform
l tests except as specified in 4.2,2.1. Results o6f such
rted to the purchaser as required by 4.5. Purchaser res
p sample and to perform any confirmatory testing deemed
that processing conforms to the requirements-of this spe

cation of Tests:

4,2.1 Accep

tance Tests:

thick
refle
tests
opera

ness (3,4,2), adhesion (3.4.3), corrosion resistance (3.
ctance (3.4.5.2), and quality (3.5) are classified as ac
and shall be performed to represent each consecutive 24
tion of the same set of solutions.

4.2,2

Periogic Tests:

Tests to determine conformance to requiremen

compo
class
selec
purch

4,2.2.1 The
abs
pur

4.,2.3 Prepr

ition (3.4.1) and spectral absorption and emittance (3.
fied as periodic tésts and shall be performed at a freq
ed by the vendor unless frequency of testing is specifi
ser,

plating processor will not be required to perform the s
rptance and emittance test (3.4.5), unless otherwise ag
haser and vendor.

duction Tests: Tests to determine conformance to all t

)] requi
and st

réments of this specification are classified as preprodu

| supply all
ing all
tests shall
brves the
necessary to
cification.

Tests to determine conformance to requirements for

1.4),
ceptance
hr of

s for
1.5) are

ency
d by

ectral
eed upon by

chnical
tion tests
plated parts

to a purchaser, when a change in material, processing, or both requires
reapproval as in 4.4.2, and when purchaser deems confirmatory testing to
be required.

4,2.3.1 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, contracting
officer, or request for procurement.

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=514578ad7ae37ce1d5e8e3d044b898aa

