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ÄMSdocuments are protected under United States and international copyright laws. Reproduction of these documents by any 
means is strictly prohibited wiihout the written consent of the publisher. 

The Engineering Sociefy AEROSPACE e* =For Advancing Mobility ' 

Land Sea Air and Space@ MATERIAL 
400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 SPECIFICATION 

Submitted for recognition as an American National Standard 

GOLD PLATING 
For  Thermal Contro l  

AMs 2425D 

Issued 3-15-66 
Revi sed 4-1 -88 

Superseding AMS 2425C 

1. SCOPE: 

1.1 Purpose: This  s p e c i f i c a t i o n  covers t h e  engineer ing requirements f o r  
e lec t rodepos i t i on  o f  go ld  on meta ls  and the  p roper t i es  o f  t he  deposi t ,  

1.2 App l ica t ion :  P r i m a r i l y  f o r  use i n  pass ive thermal con t ro l  app l i ca t i ons  
where a combination o f  low s o l a r  absorptance, low i n f r a r e d  emittance, and 
co r ros ion  res i s tance  i s  requ i red .  

2. APPLICABLE DOCUMENTS: The f o l l o w i n g  p u b l i c a t i o n s  form a p a r t  o f  t h i s  
s p e c i f i c a t i o n  t o  the  e x t e n t  s p e c i f i e d  here in.  
Ma te r i  a l  Speci f i c a t i o n s  s h a l l  apply. The appl i c a b l  e i ssue o f  o ther  documents 
s h a l l  be as s p e c i f i e d  i n  AMS 2350. 

The l a t e s t  i ssue o f  Aerospace 

2.1 SAE Pub l i ca t i ons :  Ava i l ab le  from SAE, 400 Commonwealth Dr ive,  Warrendale, 
?A 15096. 

2.1.1 Aerospace Ma te r ia l  Spec i f i ca t i ons :  

AMS 2350 - Standards and Test  Methods 

2.2 ASTM Pub l i ca t i ons :  Ava i l ab le  from American Society  f o r  Tes t ing  and 
Mater ia ls ,  1916 Race S t ree t ,  Ph i lade lph ia ,  PA 19103. 

ASTM B117 - S a l t  Spray (Fog) Test ing 
ASTM B487 - Measurement o f  Metal  and Oxide Coat ing Thicknesses by 

Microscopica l  Examination o f  a Cross Sect ion 
ASTM B499 - Measurement o f  Coat ing Thicknesses by the  Magnetic Method: 

Nonmagnetic Coatings on Magnetic Basis Metals 
ASTM B504 - Measurement o f  Thickness o f  M e t a l l i c  Coatings by t h e  

Cou1 ometr ic  Method 
ASTM B567 - Measurement of Coating Thickness by the  Beta Backscatter Method 
ASTM B583 - P o r o s i t y  i n  Gold Coatings on Metal Substrates 

SAETechnical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering 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." 

Copyright 19 88 Society of Automotive Engineers, Inc. 
All rights reserved. 

Printed in U.S.A. 
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2.3 U.S. Government Publ i c a t i o n s :  Ava i l ab le  from Commanding O f f i c e r ,  Naval 
Pub l i ca t i ons  and Forms Center, 5801 Tabor Avenue, Ph i lade lph ia ,  PA 19120. 

2.3.1 M i l i t a r y  Standards: 

MIL-STD-794 Par t s  and Equipment, Procedures f o r  Packaging and Packing o f  

2.4 ANSI Publ i c a t i o n s :  Ava i l  ab le  from American Nat ional  Standards I n s t i t u t e ,  
Inc., 1430 Broadway, New York, N Y  10018, 

ANSI B46.1 - Surface Texture 

3,  TECHE!ICAL. REQUIREMENTS: 

3.1 Preparat ion:  

3.1.1 

3.1.2 

3.1.3 

3.1.4 

A l l  machining, braz ing,  welding, forming, and heat  t r e a t i n g  s h a l l  be 
completed be fore  p a r t s  a re  p la ted .  

Texture o f  sur faces t o  be p la ted,  p r i o r  t o  c leaning,  s h a l l  be n o t  rougher 
than 32 mic ro in .  (0.8 um), determined i n  accordance w i t h  A N S I  B46.1, 
L i g h t  abras ive b l a s t i n g  and p o l i s h i n g  a re  pe rm i t ted  t o  improve sur face 
f i n i s h  t o  produce a h igh  l u s t e r .  

Par ts  s h a l l  have chemica l l y  c lean surfaces prepared w i t h  minimum abrasion, 
erosion, o r  p i t t i n g ,  p r i o r  t o  immersion i n  t h e  p l a t i n g  so lu t i on .  
Treatments which may produce hydrogen embri t t l emen t  s h a l l  be avoided. 

E l e c t r i c a l  con tac ts  between t h e  p a r t s  and power source s h a l l  be made i n  
such a manner as w i l l  ensure t h a t  n e i t h e r  chemical o r  immersion depos i t i on  
nor  e l e c t r i c a l  a rc ing  o r  overheat ing w i l l  occur. 
p l a t e d  a l l  over, con tac t  p o i n t s  s h a l l  be l oca ted  as s p e c i f i e d  on the  p a r t  
drawing o r  as agreed upon by purchaser and vendor. 
requ i red  t o  be p l a t e d  a l l  over, con tac t  p o i n t s  s h a l l  be l oca ted  i n  areas 
on which p l a t i n g  i s  n o t  requ i red  o r  i s  op t i ona l .  

If p a r t s  a re  t o  be 

I f  p a r t s  a re  n o t  

3.2 Procedure: Pa r t s  s h a l l  be p l a t e d  i n  the  f o l l o w i n g  sequence us ing  the  
s o l u t i o n  spec i f ied ;  a z inca te  immersion coa t ing  t reatment  s h a l l  be a p p l i e d  
t o  aluminum a l l o y  subs t ra tes  p r i o r  t o  the  f o l l o w i n g  cyc le :  

1. Copper F lash o r  S t r i k e  
2. N icke l  P l a t e  
3. Gold P l a t e  

3.2.1 Copper F lash  o r  Copper S t r i k e :  A copper f l a s h  o r  copper s t r i k e  s h a l l  be 
e lec t rodepos i ted  from a copper cyanide ba th  except as exempted i n  3.2.1.1 
and 3.2.1.2. 
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3.2.1.1 When specified,  a nickel f lash or nickel s t r ike  shall replace copper 
s t r i k e  when the basis metal i s  corrosion-resistant s teel  or alloy. The 
nickel f lash o r  nickel s t r ike  shall be electrodeposited from a Watt's 
type nickel so lu t ion  o r  from a nickel chloride so lu t ion ,  unless 
otherwise agreed upon by purchaser and vendor. 

3.2.1.2 The copper s t r i k e  may be omitted when the substrate i s  copper or a 
copper a l loy containing l e s s  than 15% zinc, copper plate ,  copper f l a s h ,  
or copper strike as appl i cab1 e .  

3.2.7 Nickel Plate:  The nickel plate  shall be deposited direct ly  onto the 
copper s t r ike  or flash or, when specified as  i n  3.2.1.1, onto the nickel 
s t r i k e  o r  f lash.  Alternatively, a nickel s t r ike  from a nickel chloride 
solution followed by nickel plating from a nickel chloride, Watt's nickel,  
o r  sulfamate nickel so lu t ion  may be used. Proper procedure shall be 
adopted by the plating processor t o  ensure good adhesion of  nickel p la te  
t o  the substrate.  

3.2.3 Gold Plate: S h a l l  be electrodeposited from a go ld  cyanide solution or 
neutral (acid)  gold so lu t ion  d i rec t ly  onto  the nickel surface. 

3.2.4 Rinsing: The plated par t  shall be removed from the plating so lu t ion  and 
shall be thoroughly rinsed by immersion f o r  n o t  l e s s  than 15 m i n .  i n  water 
a t  n o t  lower than 180°F (80°C) and dried. 

3.2.4.1 

3.3 Post  Treatment: 

Plated springs may be removed from the plating racks a f t e r  rinsing 
provided they are n o t  flexed prior t o  embrittlement r e l i e f .  

After plating, r in s ing ,  and drying and w i t h i n  30 m i n .  a f t e r  
completion of the h o t  water r inse,  a l l  parts shall be treated as  follows, 
unless otherwise permitted by purchaser. 
careful ly  p r io r  t o  completion of the r e l i e f  treatment. 

All par ts  shall be handled 

3.3.1 Steel Parts: 

3.3.1.1 Parts having hardness of 33 HRC o r  higher, except asospecified i n  
3.3.1.2 and 3.3.2 shall be heated t o  375 F + 10 (190 C + 5) and held a t  
heat for  no t  l e s s  than 3 hours. 

- - 

3.3.1.2 Parts which will decrease i n  hardness or be otherwise deleteriously 
affected by heating t o  375°F + 10 (190°C + 5) shall be heated t o  
275°F - + 10 (135 C - + 5) and herd a t  heat for n o t  less than 5 hours. 

3.3.1.3 Parts requiring special hand 
purchaser and vendor. 

3.3.2 When permitted or specified by 
r e l i e f  may be employed. 

ing  shall be post  treated as agreed upon by 

purc hacer, other methods of embrittl ement 
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3.3.3 Polishing of plated metals i s  permitted t o  improve surface f in i sh  and 
1 uster. 

3.4 Properties:  Plated metals shall  conform t o  the following requirements: 

3.4.1 Composition: The gold, as plated, shall  be not l e s s  than 98.0 pure b u t  
actual determination of purity shall  not be required as a routine 
inspection procedure; the process of plating shall  be controlled t o  
produce this purity. 

3.4.2 Thickness: Plating thicknesses shall  be as follows, determined i n  
accordance w i t h  ASTM B487, ASTM B499, ASTM B504, ASTM B567, or other 
method approved by purchaser: 

3.4,2.1 Copper Flash or Copper Str ike:  Shall be n o t  l ess  than 0.0001 i n .  
(2.5 u m ) .  

3.4.2.2 Nickel Plate:  Shall be 0.0004 - 0.0009 i n .  (10.0 t o  22.5 p m ) .  

3.4,2.3 Gold Plate:  Shall be not less  than 0,00008 i n .  (2.0 u m )  on a l l  surfaces 
on which gol d i s  functional l y  necessary. 

3.4.2.4 ¡io requirements are established fo r  m i n i m u m  plate  thickness on surfaces 
of holes, recesses, internal threads, contact areas of par t  plated a l l  
over, and other areas where a controlled d e p o s i t  cannot be obtained 
under normal plating conditions b u t  such areas shall  not be masked t o  
prevent plating. The resu l tan t  thickness shall  be considered only when 
such surfaces can be touched by a sphere 0.75 i n .  (19 mm) in diameter. 

3.4.3 Adhesion: The gold deposit shall  meet one of the following tests; the 
t e s t  i n  3.4.3.1 shal 1 be used where practicable: 

3.4.3.1 

3.4.3.2 

T h e  par t ,  or representative tes t  panels, shall  be b e n t  through an angle 
of 100 deg around a 0.500-in, + 0.005 (12.50-mn + 0.12) diameter 
inandrel. 
deposited gold from the basis metal w i t h  a sharp instrument although 
f r ac tu re  o f  the nickel p la te  or the basis metal i s  acceptable. 

I t  shall  n o t  be possTble t o  detach any-appreciable areas of 

I f  the par t  i s  not readily adaptable t o  the test  i n  3.4.3.1, adhesion 
may be evaluated by heating the par t  t o  350°F + 10 (175°C + 5 )  and 
holding a t  t ha t  temperature fo r  not l e s s  than T hour. 
heating, no evidence of b l i s te r ing  of the plating shall  be v i s ib l e  a t  4X 
magni f i  c a t i  on. 

Following 
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3.4.4 Corrosion Resistance: Par t s  or  representative t e s t  panels chal 1 show no 
corrosion products t o  the unaided eye (corrected t o  20/20 v i s ion )  a t  
normal reading distance or any corroded areas greater  than 1/32 i n .  
(0.8 mm) i n  diameter a f t e r  be ing  subjected for  48 hr + 1 t o  continuous 
s a l t  spray corrosion tes t  conducted i n  accordance with ASTM B117. 

AMS 2425D 

3.4.4.1 The porosity t e s t  of ASTM B583 may be used in l i eu  of the s a l t  spray 
corrosion t e s t ,  when permitted by purchaser. 

3.4.5 Spectral Absorptance and Emittance: The normal spectral  sol a r  absorptance 
integrated over a wave length range 0.3 - 2.7 u m  shall be 0.26 + 0.04. 
The norrnal spectral emittance integrated over a wave length ranye of 
2.0 - 27.0 um shall  be 0.04 - + 0.02. 

3.4.5.1 The integrated normal spectral sol ar absorptance and integrated’normal 
spectral  emittance shal l  be determined from the equation: 

b 
R x  Sx dx a - -  

a , E = l -  L 

SA dx V 

a 

where and E are the integrated normal spectra 
the integrated normal spectral emittance respec 
spectral reflectance,  x i s  the wave length, and 

sol a r  absorptance and 
ively, R A  i s  the normal 

- 
f o r  , a = 0.3 u m  

b = 2.7 u m  
Sx = Solar Spectrum 

and, for  E , a = 2.0 u m  
b = 27.0 u m  

Sx = Black body spectrum 
( for  temperature of i n t e re s t )  , 

and R x i s  measured in an integrating-sphere reflectometer, preferably 
against  a standard gold surface reference. 

than 95%when measured a t  a wave length of 0.7 u m  by an 
integrating-sphere reflectometer. 

3.4.5.2 Total reflectance (specular and diffuse)  shall be equal t o  or greater  
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3.5 
~ ~~ 

D u a l i t y :  Deposi ts o f  g o l d  p l a t e  s h a l l  be smooth, f i n e  grained, continuous, 
adherent t o  bas is  metal,  and o f  a c o l o r  normal ly  associated w i t h  h i g h  
q u a l i t y  24-carat  gold, and s h a l l  be f r e e  from b l i s t e r s ,  p i t s ,  nodules, 
i n d i c a t i o n s  o f  burning, and o t h e r  imper fec t ions  det r imenta l  t o  performance 
o f  t h e  g o l d  p la te .  S l i g h t  d i s c o l o r a t i o n  r e s u l t i n g  from r i n s i n g  o r  heat ing  
w i l l  be e r m i t t e d  prov ided t h a t  such d i s c o l o r a t i o n  does n o t  d e l e t e r i o u s l y  

Standards f o r  acceptance s h a l l  be as agreed upon by purchaser and vendor. 
a f f e c t  t R e thermal p r o p e r t i e s  o r  c o r r o s i o n  res is tance o f  the  go ld  p l a t e .  

3.5.1 Double p l a t i n g  and s p o t t i n g - i n  a f t e r  p l a t i n g  are n o t  permi t ted,  

4. OUALITY ASSURANCE PROVISIONS: 

4.1 R e s p o n s i b i l i t y  f o r  Inspect ion:  The vendor o f  p l a t e d  p a r t s  s h a l l  supply a l l  
sampl4s f o r  vendor 's t e s t s  and s h a l l  be responsib le  f o r  performing a l l  
r e q u i r e d  t e s t s  except as s p e c i f i e d  i n  4.2.2.1. Results o f  such t e s t s  s h a l l  
be repor ted  t o  the purchaser as r e q u i r e d  by 4.5. Purchaser reserves t h e  
r i g h t  t o  sample and t o  perform any conf i rmatory  t e s t i n g  deemed necessary t o  
ensure t h a t  processing conforms t o  t h e  requirements o f  t h i s  s p e c i f i c a t i o n .  

4.2 C l a s s i f i c a t i o n  o f  Tests: 

4.2.1 Acceptance Tests: Tests t o  determine conformance t o  requirements f o r  
th ickness (3.4.21, adhesion (3 '4.31, cor ros ion  res is tance (3.4.41, 
r e f l e c t a n c e  (3.4.5.21, and q u a l i t y  (3 .5)  a r e  c l a s s i f i e d  as acceptance 
t e s t s  and s h a l l  be performed t o  represent  each consecut ive 24 h r  o f  
opera t ion  o f  t h e  same s e t  o f  so lu t ions .  

4.2.2 Per iod ic  Tests: Tests t o  determine conformance t o  requirements f o r  
composit ion (3 .4.1)  and spec t ra l  absorpt ion and emit tance (3.4.5) a r e  
c l a s s i f i e d  as p e r i o d i c  t e s t s  and s h a l l  be performed a t  a frequency 
se lec ted  by t h e  vendor unless frequency o f  t e s t i n g  i s  s p e c i f i e d  by 
purchaser . 

4.2.2.1 The p l a t i n g  processor w i l l  n o t  be r e q u i r e d  t o  perform t h e  spec t ra l  
absorptance and emit tance t e s t  ( 3.4.51, un1 ess otherwise agreed upon by 
purchaser and vendor. 

4.2.3 Preproduct ion Tests: Tests t o  determine conformance t o  a l  1 techn ica l  
Ø requirements o f  t h i s  s p e c i f i c a t i o n  are c l a s s i f i e d  as preproduct ion t e s t s  

and s h a l l  be performed p r i o r  t o  o r  on t h e  i n i t i a l  shipment o f  p l a t e d  p a r t s  
t o  a purchaser, when a change i n  mater ia l ,  processing, o r  b o t h  r e q u i r e s  
reapproval as i n  4.4.2, and when purchaser deems conf i rmatory t e s t i n g  t o  
be requi red.  

4.2.3.1 For d i r e c t  U.S. Mil i tary procurement, s u b s t a n t i a t i n g  t e s t  data and, when 
requested, preproduct ion t e s t  m a t e r i a l  s h a l l  be submit ted t o  t h e  
cognizant  agency as d i r e c t e d  by t h e  procur ing  a c t i v i t y ,  c o n t r a c t i n g  
o f f i c e r ,  or  request f o r  procurement. 

a 

a 

a 
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