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FEDERAL SPECIFICATION 
s 

CHROMIUM PLATING (ELECTRODEPOSITED) 

T h i s  s p e c i f i c a t i o n  was approved by t h e  Commissioner, 
F e d e r a l  Supply S e r v i c e ,  Genera l  S e r v i c e s  Adminis t ra -  
t i o n  f o r  use  o f  a l l  Fede ra l  a g e n c i e s .  

AND CLASSIFICATION 

e l e c t r o d e p o s i t e d  chromium p l a t i n g .  
Scope. T h i s  s p e c i f i c a t i o n  c o v e r s  t h e  r equ i remen t s  f o r  

1 .2  C l a s s i f i c a t i o n .  

1.2.1 Classes. E l e c t r o d e p o s i t e d  chromium p l a t i n g  s h a l l  be of t h e  
fo l lowing  c l a s s e s ,  as s p e c i f i e d  ( s e e  6.2):  

C l a s s  1 - Corros ion  p r o t e c t i v e  p l a t i n g  ( s e e  3.3.1)  
Class 2 - Engineer ing  p l a t i n g  ( s e e  3.3..2) 

1.2.2 F i n i s h .  Class 1 p l a t i n g  s h a l l  be of  t h e  f o l l o w i n g  types 
o f  f i n i s h ,  a s  s p e c i f i e d  ( s e e  6.2) : 

Type I - Br igh t  f i n i s h  
Type I1 - S a t i n  f i n i s h  

2 ,  APPLICABLE DOCUMENTS 

2.1 The fo l lowing  documents o f  t h e  i s s u e  i n  e f f e c t  on d a t e  of  
i n v i t a t i o n  f o r  bids o r  r e q u e s t  f o r  p r o p o s a l ,  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  t h e  e x t e n t  s p e c i f i e d  he re in .  

F e d e r a l  S p e c i f i c a t i o n s  

QQ-N-290 Nickel  P l a t i n g  ( E l e c t r o d e p o s i t e d )  

QQ-S-624 S t e e l  Bar, Al loy ,  Hot Ro l l ed  and Cold Finished 
( ~ e n e r a l  Purpose)  

FSC MFFP 



QQ-C- '32UB 
. . 

( A c t i w i t i e s  ou'tsl.de t h e  Federal Gavernment may o b t a i n  c o p i e s  o f  
L'eder a1 ~ ~ e t i f i c a t i o n s ,  Standards  and Handbooks a s  o u t l i n e d  under Genera l  
Information i n  t h e  Index of Federa l  S p e c i f i c a t i o n s  and S tandards  and a t  
c n e  p r i , . e s  i n d i c a t e d  i n ' t h e  Index. The Index,  which i n c l u d e s  cumula t ive  
nont t l ly  supplements as i s s u e d ,  is f o r  sale on a s u b s c r i p t i o n  b a s i s  by t h e  
i u p r r i n t e n d e n t  of  Documents, U.S. Government P r i n t i n g  O f f i c e ,  Washington, DC 
2U4il2. 

( S i n g l e  c o p i e s  o f  this s p e c i f i c a t i o n  and o t h e r  Federa l  S p e c i f i c a t i o n s  
r e q u i r e d  o y  a c t i v i t i e s  o u t s i d e  the Federa l  Government f o r  b idd ing  purposes 
a r c  available without  charge from Business S e r v i c e  Centers  a t  t h e  General 
Serv ices  : idministrat ion Regional O f f i c e s  i n  BOS ton ,  New York, Washington, DC, 
Atlanta, :hicago, Kansas C i t y ,  MO, ~ o r t . ~ o r t h ,  Denver, San Franc i sco ,  Los 
xngeles, < ~ n d  S e a t t l e .  

(Federal Government a c t i v i t i e s  may o b t a i n  copies o f  Federal S p e c i f i -  
c ~ t i o n s .  Standards, and Handbooks and  t h e  Index o f  Federal S p e c i f i c a t i o n s  
arid S t , ~ n d a r d s  from e s t a b l i s h e d  d i s t r i b u t i o n  p o i n t s  i n  their a g e n c i e s .  ) 

.; 
Yi 1 i t a r y  ~ ~ e c i f i c a t i o d s :  

M i l i t a r y  Standards:  

s u r f a c e  Treatments and Inorgan ic  Coatings f o r  
H e t a l . S u r f a c e s  of Weapons Systems 

Shot Peening of Ferrous  P a r t s  

Rotary Flap Peening of  Metal P a r t s  

. _ . . 
Sampling Procedures and Tables  f o r  Inspec t i o n  
by A t t r i b u t e s  

Fas teners ,  Tes t  ~ e t h o d s  

(Copies of M i l i t a r y  S p e c i f i c a t i o n s  and Standards  r e q u i r e d  by contrac-  
rs i n  connec t ion  with s p e c i f i c  procurement f u n c t i o n s  should b e  ob ta ined  
om t h e  p rocur ing  a c t i v i t y  o r  a s  d i r e c t e d  by t h e  c o n t r a c t i n g  o f f i c e r . )  

2.2 Other p u b l i c a t i o n s .  The fo l lowing  documents form a p a r t  
of t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .  Unless a s p e c i f i c  
issue is i d e n t i f i e d ,  t h e  i s s u e  i n  e f f e c t  on date of i n v i t a t i o n  f o r  bids o r  
reques t  for proposal  s h a l l  apply;  

American S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s  (ASTM) Standards  : 

ASTM B-487 Measurement of Metal and Oxide Coating Thickness 
by Microscopic Examination o f  a Cross Section 



ASTM B-499 

ASTM B-504 

ASTM B-556 

ASTM B-578 

ASTM E-8 

Measurement of  Coat ing  Th icknesses  by t h e  Magnetic  
Method: Nonmagnetic Coa t ings  on Magnetic  Basis 
Metal 

Measuring the Thickness  of M e t a l l i c  Coa t ings  
by t h e  Coulometr ic  Method 

Thin Chromium Coa t ings  by t h e  Spot T e s t ,  Guide- 
l i n e  f o r  Measurement o f  

Measurement o f  Microhardness  of  E l e c t r p l a t e d  
Coat ings  

Tension T e s t i n g  o f  M e t a l l i c  M a t e r i a l s  

( A p p l i c a t i o n  f o r  c o p i e s  should  be  addres sed  t o  t h e  American S o c i e t y  
f o r  T e s t i n g  and M a t e r i a l s ,  1916 Race S t r e e t ,  P h i l a d e l p h i a ,  PA 19103.) 

3.  REQUIREMENTS 

3.1 M a t e r i a l s .  The m a t e r i a l s  used s h a l l  be such a s  t o  produce 
p l a t i n g s  which meet t h e  r equ i remen t s  of  t h i s  s p e c i f i c a t i o n .  

3.2 . 
. 

3,Z.l High t e n s i l e  s t e e l  p a t t s .  Unless  o t h e r w i s e  s p e c i f i e d  ( s e e  
6 .2 ) ,  s t e e l  p a r t s  having  an  u l t i m a t e  t e n s i l e  s t r e n g t h  g r e a t e r  than 240,000 
p s i  (1655 MPa) s h a l l  n o t  be  p l a t e d  wi thou t  s p e c i f - i c  approva l  of t h e  pro- 
c u r i n g  a c t i v i t y .  

3.2.2 S t r e s s  r e l i e f  t r ea tmen t .  A l l  s t e e l  p a r t s  having an u l t i -  
mate t e n s i l e  s t r e n g t h  o f  150,000 p s i  (1034 ma) and above,  which a r e  
machined, ground,  co ld  formed o r  co ld  s t r a i g h t e n e d ,  s h a l l  be baked a t  a 
minimum o f  375 +25"F (191 +14'C) f o r  t h r e e  hour s  o r  more p r i o r  t o  c l e a n i n g  
and p l a t i n g  f o r t h e  r e l i e f o f  damaging r e s i d u a l  t e n s i l e  s t r e s s e s .  When 
peening i s  r e q u i r e d  (see 3.3.2.3 and 3.3.2.5),  thermal  s t r e s s  r e l i e f  s h a l l  
be performed p r i o r  t o  s h o t  o r  r o t a r y  f l a p  peening. 

3.2.3 Cleaning.  Unless  o t h e r w i s e  s p e c i f i e d  ( s e e  6 . 2 1 ,  a l l  s t e e l  
p a r t s  s h a l l  b e  c l eaned  i n  accordance  w i t h  MIL-S-5002. Other  b a s i s  me ta l s  
s h a l l  be  c l e a n e d  by methods which s h a l l  n o t  damage t h e  s u b s t r a t e  and s h a l l  
no t  i n t e r f e r e  w i t h  adhes ion  o f  t h e  d e p o s i t .  

3.2.4 P l a t i n g  a p p l i c a t i o n .  Unless  o t h e r w i s e  specified-. 2 )  , 
t h e  p l a t i n g  s h a l l  b e  a p p l i e d  a f t e r  a l l  b a s i s  metal h e a t  t r ea tmen t s  and me- 
c h a n i c a l  o p e r a t i o n s ,  such a s  machining, b r a z i n g ,  weld ing ,  forming and per -  
f o r a t i n g  of  t h e  a r t i c l e ,  have been completed. 



3 . 2 . 5  U n d e r p l a t i n g .  Un le s s  o t h e r w i s e  s p e c i f i e d  ( s e e  6 .21 ,  c l a s s  1 
p l a t i n g  s h a l l  be  a p p l i e d  o v e r  a n  i n t e r m e d i a t e  p l a t i n g  o f  n i c k e l  i n  acco rd -  
ance w i t h  QQ-N-290 o n  s t e e l ,  z i n c  and  z inc-based  alloys o r  c o p p e r  and 
copper-based a l l o y s .  Un le s s  o t h e r w i s e  s p e c i f i e d  ( s e e  6 - 2 1 ,  c lass  2 p l a t i n g  
s h a l l  he d e p o s i t e d  on t h e  b a s i s  metal w i t h o u t  a p r e l i m i n a r y  p l a t i n g  o f  
a n o t h e r  me ta l .  I n  no case s h a l l  any  u n d e r p l a t e  b e  s u b s t i t u t e d  f o r  any p a r t  
o f  t h e  s p e c i f i e d  chromium t h i c k n e s s ,  

3.2.6 Embr i t t l emen t  r e l i e f .  A l l  c o a t e d  s t ee l  p a r t s  having a  
ha rdnes s  o f  Rockwell  C40 and h i g h e r  s h a l l  b e  baked a t  a minimum o f  3 7 5  +25"F  - 
(191 + 1 4 ' ~ )  f o r  t h r e e  h o u r s  o r  more, w i t h i n  f o u r  h o u r s  a f t e r  p l a t i n g ,  t o  
provide hydrogen e m b r i t t l e m e n t  r e l i e f  ( s e e  6 - 4 ) .  The baked p a r t s ,  when 
t e s t e d  i n  a c c o r d a n c e  w i t h  4.5.5, s h a l l  n o t  c r a c k  o r  f a i l  by f r a c t u r e  ( s e e  
4 . 4 . 3 . 5 ) .  P l a t e d  s p r i n g s  and o t h e r  p a r t s  s u b j e c t  t o  f l e x u r e  s h a l l  n o t  b e  
flexed p r i o r  t o  hydrogen  c m b r i t t l e m e n t  r e l i e f  t r e a t m e n t .  

3 - 2 . 7  c o v e r a g e .  Un le s s  o t h e r w i s e  s p e c i f i e d  ( s e e  6 . 2 ) ,  t h e  
p l a t i n g  shall cove r  a l l  s u r f a c e s  i n c l u d i n g  r o o t s  o f  t h r e a d s ,  c o r n e r s  and 
recesses, 

3.2 .8  Bounda r i e s .  Boundaries- of  c l a s s  2 p l a t i n g  w h i c h  c o v e r s  
on1 y a p o r t i o n  o f  t h e  s u r f a c e  s h a l l  be f r e e  from beads ,  n o d u l e s ,  j agged  
edges and o t h e r  i r r e g u l a r i t i e s ,  

3.2.9 F in i sh . .  For c l a s s  1 p l a t i n g ,  t h e  f i n i s h  o r  l u s t e r  s h a l l  
b e  as  s p e c i f i e d  ( s e e  1.2.3 and 6 .2 ) .  Type I o f  c l a s s  l ' s h a l l  b e  a  f u l l y  
b r i g h t  f i n i s h ,  smooth,  un i fo rm i n  a p p e a r a n c e  and f r e e  f rom f r o s t y  a r e a s .  
Type I1 o f  c l a s s  1 s h a l l  be  a s a t i n  f i n i s h ,  smooth and un i fo rm i n  appea rance .  
Un le s s  o t h e r w i s e  s p e c i f i e d  ( s e e  6 - 2 1 ,  e i t h e r  a f u l l y  b r i g h t  o r  a  d u l l  m a t t e  
f i n i s h ,  smooth and f r e e  from f r o s t y  a r e a s  s h a l l  b e  a c c e p t a b l e  f o r  c l a s s  2  
p l a t i n g  f i n i s h ,  

3 , 3 .  P r o c e s s i n g .  

3,3.1 Class 1 p r o c e s s i n g .  P a r t s  f o r  c l a s s  1 d e p o s i t i o n  s h a l l  
h e  p l a t e d  t o  s p e c i f i c  d imens ions  a s  s p e c i f i e d  ( s e e  3.4.1.1).  When speci-  
f i e d  ( s e e  6 . 2 ) ,  p a r t s  s h a l l .  be  p roces sed  i n  acco rdance  w i t h  p r o c e d u r a l  i n -  
s t r u c t i o n s  f o r  form o f  chromium d e p o s i t  ( s e e  6.5).  

3.3.2 Class 2 p r o c e s s i n q .  P a r t s  f o r  c l a s s  2  d e p o s i t i o n  s h a l l  
b e  p l a t e d  t o  s p e c i f i c  d imens ions  as s p e c i f i e d  ( s e e  3.4 .2 .1) .  U n l e s s  o t h e r -  
w i s e  s p e c i f i e d  ( s e e  6.21, s teel  p a r t s  s h a l l  b e  p r o c e s s e d  i n  a c c o r d a n c e  w i t h  
the p r o c e d u r a l  i n s t r u c t i o n s  o f  t h e  p r o c u r i n g  a c t i v i t y  as f o l l o w s :  

3 .3 .2 .1  Class 2a. P a r t s  p l a t e d  o r  p l a t e d  and p r o c e s s e d  t o  s p e c i f i c  
d imens ions  i n  a c c o r d a n c e  w i t h  p r o c e d u r e s  and c r i t e r i a  s p e c i f i e d  by t h e  pro- 
c u r i n g  a c t i v i t y .  P a r t s  ncc  cove red  by p r o c e d u r a l  i n s t r u c t i o n s  which do n o t  
s p e c i f y  b a k i n g  p r o c e d u r e s  s h a l l  b e  baked i n  acco rdance  w i t h  3 . 2 . 6  a f t e r  
plating. 



3.3.2.2 Class 2b. P l a t e d  p a r t s  below Rockwell  C40 h a r d n e s s ,  which 
a r e  s u b j e c t e d  t o  s t a t i c  l o a d s  o r  de s igned  f o r  l i m i t e d  l i f e  unde r  dynamic 
l o a d s  o r  combina t ions  t h e r e o f ,  need n o t  be  peened p r i o r  t o  p l a t i n g .  

3 . 3 . 2 . 3  Class 2c. P l a t e d  p a r t s  below Rockwell  C40 h a r d n e s s ,  which 
a r e  des igned  f o r  u n l i m i t e d ,  i i f e  under  dynamic l o a d s ,  s h a l l  be  peened i n  
acco rdance  w i t h  MIL-S-13165 o r  MIL-R-81841 p r i o r  t o  p l a t i n g .  Un le s s  o t h e r -  
w i s e  s p e c i f i e d  i n  t h e  a p p l i c a b l e  d rawings ,  t h e  peen ing  s h a l l  be accompl i shed  
on a l l  s u r f a c e s  f o r  which t h e  p l a t i n g  i s  r e q u i r e d  and on a l l  immedia te ly  
adjacent s u r f a c e s  when t h e y  c o n t a i n  n o t c h e s ,  f i l l e t s  o r  o t h e r  a b r u p t  changes  
o f  s e c t i o n  s i z e  where s t r e s s  w i l l  b e  c o n c e n t r a t e d .  

3.3.2.4 Class 2d. P l a t e d  p a r t s ,  Rockwell C40 h a r d n e s s  o r  above ,  
which a re  s u b j e c t e d  t o  s t a t i c  l o a d s  o r  des igned  f o r  l i m i t e d  l i f e  under  
dynamic l o a d s  o r  combina t ions  t h e r e o f ,  s h a l l  b e  baked i n  a c c o r d a n c e  w i t h  
3.2.6 a f t e r  p l a t i n g .  The l o a d  f o r  t h e  s t a t i c  l oad  t e s t  ( s e e  4 . 5 . 5 ,  t h e  
e m b r i t t l e m e n t  r e l i e f  t e s t )  s h a l l  be  as s p e c i f i e d  i n  t h e  c o n t r a c t ,  o r d e r  o r  
a p p l i c a b l e  drawing  ( s e e  6 . 2 ) .  

3,3,2.5 C l a s s  2e. P l a r e d  p a r t s ,  Rockwell C40 h a r d n e s s  o r  above ,  
which are  des igned f o r  u n l i m i t e d  l i f e  under  -dynamic l o a d s ,  s h a l l  b e  peened 
i n  acco rdance  w i t h  MIL-S-13165 o r  MIL-R-81841 p r i o r  t o  p l a t i n g .  Unless  
o t h e w i s e  s p e c i f i e d  i n  t h e  a p p l i c a b l e  drawings ,  t h e  peen ing  s h a l l  b e  ac- 
complished on a l l  s u r f a c e s f o r  which t h e  p l a t i n g  i s  r e q u i r e d  and on a l l  
immedia te ly  a d j a c e n t  s u r f a c e s  when t h e y  c o n t a i n  n o t c h e s ,  f i l l e t s  o r  o t h e r  
a b r u p t  changes of  s e c t i o n  s i z e  where s t r e s s  w i l l  b e  c o n c e n t r a t e d .  The 
p l a t e d  p a r t s  s h a l l  be  baked' i n  acco rdance  w i t h  3.2.6 after p l a t i n g .  The 
l oad  f o r  t h e  s t a t i c  l o a d  test ( s e e  4.5.5, t h e  e m b r i t t l e m e n t  r e l i e f  t e s t )  
and t h e  dynamic l o a d  c o n d i t i o n s  s h a l l  be  as s p e c i f i e d  i n  t h e  c o n t r a c t ,  
o r d e r  o r  a p p l i c a b l e  drawing  ( s e e  6.2).  

3.4 Detail r e q u i r e m e n t s .  

3 , 4 , 1  Class 1, 

3*4.1..1 Thickness .  Un le s s  o t h e r w i s e  s p e c i f i e d  (see 6 . 2 ) ,  t h e  
minimum t h i c k n e s s  o f  class 1 chromium p l a t i n g  s h a l l  be 0.00001 inch  o r  
0 .01 m i l  (0.25 micromet re )  on  a l l  v i s i b l e  s u r f a c e s  which c a n  b e  touched by 
a b a l l  0.75 i n c h  (19 mrn) i n  d i ame te r .  Unless  o t h e w i s e  s p e c i f i e d  (see 6 . 2 ) ,  
h o l e s ,  deep  recesses and o t h e r  open ings ,  b a s e s  o f  a n g l e s ,  and a r t i c l e s  w i t h  
i n t e r n a l  t h r e a d s  from which t h e  external environment  is  c o m p l e t e l y  exc luded  
and where a c o n t r o l l e d  d e p o s i t  c anno t  be  no rma l ly  o b t a i n e d  s h a l l  n o t  b e  
s u b j e c t e d  t o  a t h i c k n e s s  r e q u i r e m e n t  but s h a l l  show e v i d e n c e  o f  p l a t i n g .  
There  s h a l l  'be  no b a r e  areas. 

3.4.1.2 Underp l a t i ng .  C l a s s  1 p l a t i n g  is  n o r m a l l y  used w i t h  an 
u n d e r p l a t e  sys t em o f  n i c k e l  o r  copper .  Where such  r e q u i r e m e n t s  exist 
( s e e  3 . 2 . 5 1 ,  t h e  u n d e r p l a t e  t h i c k n e s s  s h a l l  be  i n  acco rdance  w i t h  QQ-N-290. 
The t h i c k n e s s  o f  t h e  u n d e r p l a t e  s h a l l  n o t  be  used i n  d e t e r m i n a t i o n  o f  t h e  
s 2 e c i f i e d  chromium p l a t i n g  t h i c k n e s s ,  



3.4.1.3 Adhesion. The a d h e s i o n  o f  t h e  p l a t i n g  and any  u n d e r p l a t e  
s h a l l  be  such  t h a t ,  when examined a t - a  m a g n i f i c a t i o n  o f  a p p r o x i m a t e l y  4 
d i a m e t e r s ,  n e i t h e r  - t h e  chromium p l a c i n g  no r  any  e l e c  t r o d e p o s i  t e d  under-  
p l a t e ( s )  s h a l l  show s e p a r a t i o n  f;om t h e  b a s i s  metal o r  from each o t h e r  a t  
t h e i r  common i n t e r f a c e ( s )  when s u b j e c t e d  t o  t h e  t e s t  d e s c r i b e d  i n  4 . 5 . 2 .  
The i n t e r f a c e  between a p l a t i n g  and t h e  b a s i s  metal is t h e  s u r f a c e  o f  t h e  
b a s i s  metal b e f o r e  p l a t i n g .  The f o r m a t i s n  of  c r a c k s  i n  t h e  p l a t e  o r  t h e  
b a s i s  metal which d o e s  n o t  r e s u l t  i n  f l a k i n g ,  pee l i .ng  o r  b l i s t e r i n g  o f  t h e  
p l a t e  s h a l l  n o t  b e  c a u s e  f o r  r e j e c t i o n .  

3.4.2 C l a s s  2 .  

3.4.2.1 Th icknes s .  The minimum, maximum o r  r a n g e  o f  t h i c k n e s s  
f c r  c l a s s  2 p l a t i n g  s h a l l  be a s  s p e c i f i e d  i n  t h e  c o n t r a c t ,  pu rchase  o r d e r  
o r  on t h e  a p p l i c a b l e  d rawing  ( s e e  6 . 2 ) .  I f  a  t h i c k n e s s  is n o t  s p e c i f i e d ,  
t h e  minimum t h i c k n e s s  f o r  t h e  f i n i s h e d  p a r t  s h a l l  b e  0.002 i n c h  o r  2 m i l s  
( 5 1  p). The t h i c k n e s s  r equ i r emen t  f o r  c l a s s  2 p l a t i n g  s h a l l  a p p l y  a f t e r  
a l l  metal f i n i s h i n g  and p o s t - p l a t i n g  g r i n d i n g  o p e r a t i o n s  have  been comple t ed .  

3 .4 .2 .2  Adhesion.  T h e  a d h e s i o n  o f  t h e  p l a t i n g  and any u n d e r p l a t e  
s h a l l  b e  such  t h a t  when examined a t  a m a g n i f i c a t i o n  o f  a p p r o x i m a t e l y  4 diam- 
e c e r s ,  n e i t h e r  t h e  p l a t i n g ,  no r  any e l e c t r o d e p o s i t e d  u n d e r p l a t e  s h a l l  show 
s e p a r a t i o n  from t h e  b a s i s  meta l  o r  from e a c h  o t h e r  a t  t h e i r  common i n t e r -  
f a c e ( ~ )  when s u b j e c t e d  t o  t h e  t e s t  d e s c r i b e d  i n  4 . 5 . 2 .  The i n t e r f a c e  be- 
cween a  p l a r x g  and t h e  b a s i s  mecal  i s  t h e  s u r f a c e  o f  t h e  b a s i s  m e t a l  b e f o r e  
p l a t i n g ,  The f o r m a t i o n  o f  c r a c k s  i n  t h e  b a s i s  metal o r  t h e  p l a t e  which d o  
noc  r e s u l t  i n  f l a k i n g ,  p e e l i n g  o r  b l i s t e r i n g  o f  t h e  p l a t e  s h a l l  n o t  be  
c a u s e  f o r  r e j e c t i o n .  

3.4.2.3 Hardness .  The minimum h a r d n e s s  o f  a c r o s s - s e c t i o n  c l a s s  2 
plating, when s u b j e c t e d  co t h e  mic roha rdnes s  t e s t  d e t a i l e d  i n  4 . 5 . 3 ,  sha l l  
be 600 V i c k e r s  Hardness  Number (VHN) or e q u i v a l e n t  i f  t h e  p l a t i n g  is  
f i n i s h e d  t a  a semi-br igh t -  o r  matce l u s t e r  ( s e e  3 .2 .9) .  If t h e  p l a c i n g  i s  
f i n i s h e d  t o  a b r i g h t  o r  b r i g h t  pebbly  l u s t e r ,  t h e  minimum h a r d n e s s  s h a l l  
b e  850 Vieke r s  Hardness  Xumber (\!HN) or  e q u i v a l e n t .  

3,4 ,2 .4  P o r o s i t y .  The c l a s s  2 p l a t i n g ,  by b e i n g  as f r e e  from 
p o r o s i t y  a s  p o s s i b l e ,  shall b e  c a p a b l e  o f  p r o t e c t i n g  t h e  b a s i s  me ta l  from 
c o r r o s i o n  due t o  p i t s ,  pores o r  c r a c k i n g .  When s u b j e c t e d  t o  che t e s t  de- 
t a i l e d  i n  4.5.4, gpec~mens s h a l l  show no more t h a n  a t o t a l  o f  15 i s o l a t e d  
s p o c s  o r  p i t s ,  none larger t h a n  1 / 3 2  i n c h  (0.79 mm) i n  d i a m e t e r ,  i n  a t o t a l  
o f  150 square i n c h e s  (967.8 sq. cms) o f  t es t  area grouped from f i v e  o r  more 
test p i e c e s ;  nor more t h a n  f i v e  i s o l a t e d  s p o t s  o r  p i c s ,  none l a r g e r  t han  
1 / 3 2  inch (0.79 m) i n  a t o t a l  of  30 square i n c h e s  (193.6 sq. cms) from one  
o r  more test pieces, e x c e p t  t h o s e  a r e a s  w i t h i n  1 /16  i n c h  (1 .59 mm) from 
i d e n t i f i c a t i o n  mark ings  and c o n t a c t  marks a f t e r  p r o c e s s i n g .  



3.5 War kmanship. 

3.5.1 Basis metal, The bas is  m e t a l  s h a l l  be  f r e e  from v i s i b l e  
defects t h a t  w i l l  b e  d e t r i m e n t a l  t o  the appea rance  o r  p r o t e c t i v e  v a l u e  o f  
che  p l a c i n g .  The basis  m e t a l  s h a l l  be  s u b j e c t e d  t o  such  c l e a n i n g  and p l a t i n g  
p rocedu re s  as n e c e s s a r y  t o  y i e l d  d e p o s i t s .  h e r e i n  s p e c i f i e d .  

3 . 5 . 2  w. The p l a t i n g  s h a l l  b e  smooth,  f i n e  g r a i n e d ,  ad- 
h e r e n t ,  un i form i n  a p p e a r a n c e ,  free from b l i s t e r s ,  p i t s ,  n o d u l e s ,  e x c e s s i v e  
edge bui ld-up and o t h e r  d e f e c t s .  The p l a t i n g  shall' show no i n d i c a t i o n  o f  
con t amina t i on  o r  improper  o p e r a t i o n  of  equipment used  t o  p roduce  t 6 e  d e p o s i t ,  
such as e x c e s s i v e l y  powdered o r  darkened  p l a t m g ,  bu i ld -up  and o t h e r  d e f e c t s .  
The s i z e  and number o f  c o n t a c t  marks s h a l l  be  a t  a  minimum c o n s i s t e n t  w i t h  
good practice. The l o c a t i o n  o f  c o n t a c t  marks s h a l l  be  i n  a r e a s  o f  minimum 
exposure t o  s e r v i c e  env i ronmen ta l  c o n d i t i o n s  where i m p o r t a n t  t o  t h e  f u n c t i o n  
of  t h e  p a r t .  S u p e r f i c i a l  s t a i n i n g  which h a s  been demons t r a t ed  as r e s u l t i n g  
from r i n s i n g  o r  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 baking o p e r a t i o n s  t o  
r e l i e v e  e m b r i c t l e m e n t ,  a s  s p e c i f i e d  above ( s e e  3 . 2 . 6 1 ,  s h a l l  not be c a u s e  
f o r  r e j e c t i o n .  A l l  d e t a i l s  o f  workmanship shall conform t o  t h e  best p r a c t i c e  
f o r  h i g h  q u a l i t y  p l a t i n g .  

4 ,  QUALITY ASSURANCE PROVIS IONS 

4 . 1  R e s p o n s i b i l i t y  f o r  i n spec t i on . .  Un le s s  o t h e w i s e  s p e c i f i e d  
in t h e  contract  o r  purchase o r d e r ,  the s u p p l i e r  is r e s p o n s i b l e  f o r  t h e  
performance of  a l l  i n s p e c t i o n  r e q u i r e m e n t s  a s  s p e c i f i e d  h e r e i n .  Except a s  
othewise s p e c i f i e d  i n  t h e  c o n t r a c t  o r  o r d e r ,  t h e  s u p p l i e r  may use his own 
or any o t h e r  f a c i l i t i e s  s u i t a b l e  f o r  the per formance  of  t h e  I n s p e c t i o n  re- 
quirements s p e c i f i e d  h e r e i n ,  u n l e s s  d i s app roved  by t h e  Government. The 
Government reserves t h e  r i g h t  t o  per form any o f  t h e  i n s p e c t i o n s  se t  f o r t h  
i n  t h e  s p e c i f i c a t i o n  where such  i n s p e c t i o n s  a r e  deemed n e c e s s a r y  t o  assure 
t h a t  s u p p l i e s  and services conform t o  p r e s c r i b e d  r e q u i r e m e n t s .  

4.2 C l a s s i f i c a t i o n  of  i n s p e c t i o n .  The i n s p e c t i o n  requi rements  
s p e c i f i e d  h e r e i n  are c l a s s i f i e d  as follows: 

a. P r o d u c t i o n  c o n t r o l  i n s p e c t i m n  (see 4.3) .  

b . Q u a l i t y  conformance i n s p e c t i o n  (see 4.4) . 
4 . 3  P r o d u c t i o n  c o n t r o l  i n s p e c t i o n .  

L3.1 C o n t r o l  r e c o r d s .  When s p e c i f i e d  i n  t h e  c o n t r a c t  o r  o r d e r  
(see  6.2), the suppl ier  s h a l l  m a i n t a i n  a r ecord  o f  e a c h  p r o c e s s i n g  b a t h ,  
showing a l l  a d d i t i o n a l  chemica l s  o r  t r e a t m e n t  solutions t o  the u n i t ,  t h e  
r e s u l t s  of a l l  chemica l  analyses performed,  and t h e  q u a n t i t y  of parts 
p l a t e d  d u r i n g  o p e r a t i o n .  Upon request of the procuring activity, such 
records as w e l l  as r e p o r t s  o f  t h e  t e s t  results s h a l l  be made available. 
These r e c o r d s  s h a l l  b e  m a i n t a i n e d  f o r  not less than one year a f t e r  completion 
of t h e  c o n t r a c t  o r  purchase o r d e r .  



4.3.2 P r o d u c t i o n  c o n t r o l .  The equipment ,  p rocedures  and opera-  
t i o n s  employed by a  s u p p l i e r  s h a l l  be capab le  o f  producing  h i g h  q u a l i t y  
e l e c t r o d e p o s i t e d  p l a t i n g s  a s  s p e c i f i e d  i n  t h i s  document. When s p e c i f i e d  by 
t h e  p r o c u r i n g  a c t i v i t y  ( s e e  6 .2) ,  t h e  s u p p l i e r ,  p r i o r  t o  p r o d u c t i o n ,  s h a l l  
demons t r a t e  t h e  c a p a b i l i t y  o f  t h e  p rocess  used t o  show freedom from hydrogen 
embr i t t l emen t  damage a s  i n d i c a t e d  by s a t i s f a c t o r y  b e h a v i o r  o f  specimens 
p repa red  ( s e e  6 -2 .2)  and t e s t e d  i n  accordance  w i t h  4.3.2.1 t o  comply t o  t h e  
requi rements  of MIL-S-5002 f o r  p rep roduc t ion  p r o c e s s  q u a l i f i c a t i o n .  

4.3.2.1 P r e p r o d u c t i o n  c o n t r o l .  Fo r  p r e p r o d u c t i o n  c o n t r o l ,  f o u r  
round notched  s t e e l  specimens1 s h a l l  be p repa red  i n  accordance  w i t h  4.4.4.3 
from f o u r  i n d i v i d u a l  h e a t s  f o r  a  t o t a l  of  16  spec imens ,  u s i n g  t h e  s p e c i f i e d  
s t e e l  a l l o y  f o r  which p r e p r o d u c t i o n  examinat ions  of t h e  p r o c e s s  i s  t o  b e  
demonst ra ted .  Specimens s h a l l  be h e a t  t r e a t e d  t o  t h e  maximum t e n s i l e  s t r e n g t h  
r e g r e s e n t i n g  p r o d u c t i o n  usage.  The specimens s h a l l  be g iven  t h e  same pre-  
t r e a t m e n t s  and t r e a t m e n t s  proposed f o r  p roduc t ion .  The specimens s h a l l  be  
s u b j e c t  t o  t h e  t e s t  d e t a i l e d  i n  4.5.5. The p r o c e s s  s h a l l  be  cons ide red  
s a t i s f a c t o r y  i f  a l l  specimens show no i n d i c a t i o n  of  c r a c k s  o r  f a i l u r e .  The 
t es t  r e s u l t s  and p r o d u c t i o n  c o n t r o l  i n fo rma t ion  s h a l l  b e  submi t t ed  t o  t h e  
p r o c u r i n g  a c t i v i t y  f o r  approva l .  U n t i l  approva l  h a s  been r e c e i v e d ,  p a r t s  
s h a l l  n o t  be p l a t e d .  

4 .3 .3  Frequency o f  t e s t s .  To a s s u r e  con t inuous  c o n t r o l  o f .  t h e  
process as r e q u i r e d  by MIL-S-5002 and t o  p reven t  d e t r i m e n t a l  hydrogen em- 
h i t  t l e n e k t  d u r i n g  p r o d u c t i o n ,  t h e  s a t i s f a c t o r y  behav io r  o f  specimens pre-  
p a r e d  and t e s t e d  i n  accordance  wi th  t a b l e  I s h a l l  be  made once  each  month, 
o r  more f r e q u e n t l y  i f  r e q u i r e d  by t h e  p r o c u r i n g  a c t i v i t y .  The r e s u l t s  o f  
t e s t s  made t o  de te rmine  conformance of  e l e c t r o d e p o s i t e d  p l a t i n g s  t o  a l l  re- 
qui rements  of  t h i s  s p e c i f i c a t i o n  a r e  a c c e p t a b l e  a s  ev idence  o f  t h e  p r o p e r t i e s  
be ing  o b t a i n e d  with.  t h e  equipment and p rocedures  employed. 

4 , 3 . 4  P r o d u c t i o n  c o n t r o l  specimens. T e s t  specimens f o r  produc- 
t i o n  c o n t r o l  s h a l l  be  p r e p a r e d  i n  accordance w i t h  4.4.4, 4.4.4.1 and 4.4.4.2, 
as  a p p l i c a b l e  f o r  t h e  t h i c k n e s s ,  adhes ion ,  ha rdness  and p o r o s i t y  tests de- 
t a i l e d  i n  t a b l e  I. Specimens f o r  t h e  p roduc t ion  c o n t r o l  embr i t t l emen t*  
r e l i e f  t e s t  s h a l l  bewfour round notched s teel  specimens o f  a l l o y  s teel  4340, 
conforming t o  QQ-S-624, h e a t  t r e a t e d  t o  t h e  maximum t e n s i l e  s t r e n g t h  from 
one o r  more h e a t s ,  and p repa red  i n  accordance w i t h  4.4.4.3. 

4 - 4  Q u a l i t y  conformance i n s p e c t i o n .  

4 A . 1  - Lot .  A l o t  s h a l l  c o n s i s t . o f  p l a t e d  a r t i c l e s  of  t h e  same 
b a s i s  metal composi t ion ,  c l a s s ,  d e p o s i t i o n  form and f i n i s h ,  p l a t e d  and 
t r e a t e d  under  t h e  same c o n d i t i o n s  and approximate ly  t h e  same s i z e  and shape  
submi t t ed  f o r  i n s p e c t i o n  a t  one  t i m e .  

4.4.2 Sampling f o r  v i s u a l  examinat ion  and n o n d e s t r u c t i v e  t e s t s .  
S a m ~ l i n e  f o r  v i s u a l  examinat ion  and n o n d e s t r u c t i v e  tests s h a l l  be  conducted ' U 

as d i r e c t e d  by the p r o c u r i n g  a c t i v i t y  ( s e e  6.2) i n  accordance  w i t h  MIL-STD-105 



or u s i n g  table 11. A sample  o f  c o a t e d  p a r t s  o r  ar t ic les  s h a l l  be drawn 
by t a k i n g  a t  random from each  l o t  t h e  number o f  ar t ic les  i n  a c c o r d a n c e  w i t h  
MIL-STD-105, Leve l  11, A c c e p t a b l e  Q u a l i t y  L e v e l  (AQL) 1.5 p e r c e n t  d e f e c t i v e  
O r  as i n d i c a t e d  i n  t a b l e  X I .  The l o t  s h a l l  be  a c c e p t e d  o r  r e j e c t e d  accord-  
ing t o  t h e  p r o c e d u r e s  i n  4.4.2.1 f o r  v i s u a l  examina t ion  and  4.4.2.2 f o r  
p f  a t  ing t h i c k n e s s  ( n o n d e s t r u c t i v e  t e s t s ) .  

1/ S t a n d a r d  a l l o y  s t e e l s  s h a l l  be  u sed  f o r  p r o d u c t i o n  c o n t r o l  specimens.  - 
The s e l e c t i o n  s h a l l  be  a t  t h e  o p t i o n  o f  t h e  s u p p l i e r ;  however,  a l l o y  
s t e e l s  s u c h  as AISI o r  SAE numbers 4130, 4135, 4140, 4145, 4340, 8645 
and 8740 conforming t o  QQ-S-624 s h a l l  be  used. 

Table I. P r o d u c t i o n  c o n t r o l  t e s t s  and  spec imens  

T e s t  

Th icknes s  

Adhesion 

Hardness 

Porosity' 

Hydrogen em- 
b r i t  t l emen t  
r e l i e f  

SOI and  over .  I 50 I 2 
I/ I f  t h e  number o f  i t e m s  i n  t h e  i n s p e c t i o n  l o t  i s  less t h a n  7 ,  t h e  number - 

of  items i n  t h e  sample  s h a l l  e q u a l  t h e  number of i t e m s  i n  t h e  i n s p e c t i o n  
l o t .  

T a b l e  11. Sampling f o r  v i s u a l  examina t ion  and n o n i e s t r u c t i v e  t es t s  

For  
c o a t i n g  
c l a s s e s  

1 and 2 

1 and 2 

2 

2 

1 and 2 

Number o f  i terns 
i n  l o t  i n s p e c t i o n s  

15 o r  less 
1 

16  t o  40 

4 1  t o  110  

111 t o  300 
301 t o  500 

Requirement 
p a r a g r a p h s  

3.4.1.1 and 3.4.1.2 
o r  3 A . 2 . 1  

3.4.1.3 o r  3.4.2.2 

3.4.2.3 

- 3.4.2.4 

Number of items 
i n  s amples  

( randomly s e l e c t e d )  

1/ 7 - 
1 0  

15 

25 
35 

Acceptance  number (maximum 
number o f  sample ;.terns 

noncnnfonning t o  any t e s t )  

0 

0 

0 

1 
I 

Specimen 
p r e p a r a t i o n  
pa rag raph  1/ - 

4.4.4 and  
4.4.4.1 

4.4.4 and 
4 .4*4 .1  

4.4.4 and 
4.4.4.1 

4.4.4 and 

T e s t  
r e f e r e n c e  
p a r a g r a p h s  

4.5.2 

4 . 5 2  

4.5.3 

4.5.4 

4.5.5 
3.2.6 

4.4.4.2 

4.4.4 and 
4 . 4 . 4 . 3  



4.4.2.1 Visual examination, Samples selected in accordance with 
4.4.2 shall be exmined for camp-liance with the requirements of 3.2.7, 3 . 2 . 8 :  
3.2.9 and 3.5.2 after plating. If the number of nonconforming articles ex- 
ceeds the acceptance number for the sample, the lot represented by the 
sample shall be rejected. 

4.4.2.2 Thickness of plating (nondestructive tests) . Samples 
selected in accordance with 4.4.2 shall be inspected and the plating thick- 
ness measured by the appiicable t e s t  detailed in 4.5.1 at several locations 
oa each article as defined in 3.4.1.1 and 3.4.1.2 or in 3.4.2.1; as appli- 
cable, for compliance with the requirement. Measurements on fastener 
nardware shall be made on location defined in MIL-STD-1213, Test 1 2 ,  The 
p a r e  or article shall be considered nonconforming if one o r  more measurements 
fail. r o  meet the specified minimum thickness. If the number of defective 
items ir. any sample exceeds the acceptance number for the specified sample, 
the iot represented by the sample shall be rejected. Separate spec imens  
(see 4.4.4.1) shall not be used for thickness measurements unless a need 
has been demonstrated. 

4 , 4 . 3  Sampling for destructive tests. A random sample of five 
plated parts or articles shall be taken from each lot for each destructive 
test o r  separately plated s~ecimens shall be prepared in accordance with 
4 . 4 . L s  4 . 4 . 4 . 1 ,  4.4.4.2 and 4.4.4.3 to represent each lot. If the number 
of articles in tne lot is five or less, the number or' articles in the sample 
shall be specified by the procuring activity (see 6.2). . 

4,4.3.1 Thickness of plating (destructive tests). If sampling and 
testing for thickness of plating by nondestructive testing is not the 
option of the supplier, samples selected in accordance with 4.4 .3  shall be 
measured for plating thickness by the applicable tests detailed in 4.5.1 
at several locations as defined in 3.4.1.1 and 3.4.1.2 a r  in 3,4,2.l, as 
applicable, for compliance with the requirements. Measurements for fastener 
hardware shall be made at locations defined in MIL-STB-1312, Test 12. If 
the plating thickness at any place on any article or specimen is less than 
the specified minimum thickness, the lot shall be rejected, Separate 
specimens (see 4.4.4 .I) shall not be used for thickness measurements unless 
a need has been demonstrated. 

4.4.3.2 Adhesion (destructive tests). The articles or specimens 
used for the destructive thickness test (see 4.4.3.l), if of suitable size 
and form, may be used as the test pieces for the adhesion teat to determine 
compliance with the requirements of 3.4,1,3 or 3 A . 2 . 2 .  Faflure of one or 
more of the test pieces shall constitute failure of the lot. 

4,4,3.3 Hardness (destructive tests). When specified in the 
contract or order (aee 6.2), compliance with the requirements for hardness 
shall be determined. The articles or specimens, used for the destructive 
thickness test (see 4 , 4 . 3 . 1 )  if of suitable size and form, may be used for 
the test pieces for examination to determine compliance with the requirement 



o f  3.4.2.3. F a i l u r e  of  one o r  more of t h e  t e s t  p i e c e s  s h a l l  c o n s t i t u t e  
f a i l u r e  o f  t h e  l o t .  

4.4.3.4 P o r o s i t y  (destructive t e s t s ) .  When s p e c i f i e d  i n  t h e  con- 
t r a c t  o r  o r d e r  ( s e e  6 . 2 ) ,  compliance w i t h  t h e  r e q u i r e m e n t s  f o r  p o r o s i t y  shall 
be dete rmined .  A set o f  f i v e  s e p a r a t e  tes t  spec imens  p r e p a r e d  i n  acco rdance  
w i t h  4.4.4 and  4.6.4.2 i n  l i e u  of  t r e a t e d  p l a t e d  a r t i c l e s  s h a l l  b e  used t o  
d e t e r m i n e  compl iance  w i t h  the r e q u i r e m e n t s  f o r  p o r o s i t y  ( s e e  3 .4 .2 .4)  . 
F a i l u r e  o f  one  o r  more o f  t h e  t es t  spec imens  s h a l l  r e j e c t  t h e  l o t .  

4 . 4 . 3 . 5  gydropen  e m b r i t t l e m e n t  r e l i e f  ( d e s t r u c t i v e  t e s t s ) .  Unless 
o t h e r w i s e  s p e c i f i e d  i n  t h e  c o n t r a c t  o r  o r d e r  ( s e e  6 . 2 ) ,  conformance t o  
t h e  r e q u i r e m e n t s  of  3.2.6 f o r  hydrogen e m b r i t t l e m e n t  r e l i e f  o f  t r e a t e d  
s t e e l  p a r t s  s h a l l  b e  de te rmined  f o r  those p a r t s ,  compr i s ing  a  l o t ,  having a 
t e n s i l e  s t r e n g t h  of  o r  h e a t  t r e a t e d  t o  a t e n s i l e  s t r e n g t h  level of  240,000 
p s i  (1655 m a )  o r  above and  which w i l l  b e  s u b j e c t e d  t o  a s u s t a i n e d  t e n s i l e  
l oad  i n  use. A random sample of f i v e  p l a t e d  a r t i c l e s  s h a l l  b e  t a k e n  f rom 
each l o t  o r  f i v e  spec imens ,  p r epa red  i n  acco rdance  w i t h  4 .4 .4  and 4 . 4 . 4 . 3  
s h a l l  be  used  t o  r e e r e s e n t  the l o t .  When t e s t e d  as  s p e c i f i e d  i n  3 . 5  - 5 ,  
cracks o r  f a i l u r e  by  fracture s h a l l  b e  c a u s e  f o r  r e j e c t i o n .  F a i l u r e  o f  one 
o r  more o f  t h e  t es t  p i e c e s  s h a l l  r e j e c t  t h e  l o t .  

4.4.4 Q u a l i t y  conformance specimen p r e p a r a t i o n .  When t h e  p l a t e d  
a r t i c l e s  a r e  of such form, shape ,  s i z e  and v a l u e  a s  t o  p r o h i b i t  use t h e r e o f ,  
o r  a r e  n o t  r e a d i l y  adapcab l e  t o  a  test  s p e c i f i d  h e r e i n ,  o r  when d e s t r u c t i v e  
t e s t s  of  small l o t  s i z e s  are r e q u i r e d ,  t h e  t e s t  s h a l l  b e  made by che u se  
of s e p a r a t e  spec imens  p l a t e d  c o n c u r r e n t l y  w i t h  t h e  a r t i c l e s  r e p r e s e n t e d .  
The s e p a r a t e  spec imens  s h a l l  b e  of  a b a s i s  metal e q u i v a l e n t  t o  t h a t  of t h e  
a r t i c l e  r e p r e s e n t e d .  "Equiva len t"  b a s i s  metal i n c l u d e s  chemica l  compos i t i on ,  
g r a d e ,  c o n d i t i o n  and f i n i s h  of  surface prior  t o  p l a t i n g .  For example,  a 
c o l d - r o l l e d  steel s u r f a c e  s h o u l d  n o t  b e  used t o  r e p r e s e n t  a h o t - r o l l e d  s t e e l  
s u r f a c e .  Due t o  t h e  i m p r a c t i c a l i t y  o f  f o r g i n g  o r  c a s t i n g  s e p a r a t e  t e s t  
spec imens ,  h o t - r o l l e d  spec imens  may b e  used t o  r e p r e s e n t  f o r g e d  and c a s t - s t e e l  
a r t i c l e s .  The s e p a r a t e  spec imens  may a lso  be  c u t  from t h e  s c r a p  c a s t i n g  
when f e r r o u s  a l loy  c a s t i n g s  are being p l a t e d .  These  s e p a r a t e  specimens may 
be i n t r o d u c e d  i n t o  a l o t  a t  r e g u l a r  i n t e r v a l s  p r i o r  t o  t h e  c l e a n i n g  opera-  
t i o n s ,  p r i o r  t o  p l a t i n g  and s h a l l  n o t  b e  s e p a r a t e d  t h e r e f r o m  u n t i l  a f t e r  
comple t i on  o f  p l a t i n g .  C o n d i t i o n s  a f f e c t i n g  t h e  p l a t i n g  o f  spec imens ,  in -  
c l u d i n g  t h e  spacing, p l a t i n g  media,  b a t h  a g i t a t i o n ,  t e m p e r a t u r e ,  etc. i n  
r e s p e c t  t o  o t h e r  o b j e c t s  b e i n g  p l a t e d  shall co r r e spond  as nearly a s  p o s s i b l e  
t o  t h o s e  affect ing  t h e  s i g n i f i c a n t  s u r f a c e s  of t h e  articles r e p r e s e n t e d .  
Separate specimens s h a l l  n o t  b e  used f o r  t h i c k n e s s  measurements ,  however, 
u n l e s s  the n e c e s s i t y  f o r  t h e i r  use h a s  been demons t ra ted .  

4.4.4.1 Specimens f o r  thickness, a d h e s i o n ,  and hardness tests. I f  
s e p a r a t e  spec imens  f o r  t h i c k n e s s ,  adhesion, a n d . h a r d n e s s  tests are r e q u i r e d ,  
t h e y  shall b e  strips app rox ima te ly  1 i n c h  (25 mm) wide ,  4 i n c h e s  (102 m) 
long  and 0.04 i n c h  ( 1  mm) t h i c k .  



4.4.4.2 Specimens f o r  p o r o s i t y  t e s t s .  I f  s e p a r a t e  spec imens  f o r  
p o r o s i t y  t e s t s  a r e  r e q u i r e d ,  t h e y  s h a l l  be p a n e l s  n o t  l e s s  t h a n  1 0  i n c h e s  
( 2 5 4  m m )  i n  l e n g t h ,  3 i n c h e s  (76  mm) i n  w i d t h  and a p p r o x i m a t e l y  0 .04  i n c h  
(1 mm) t h i c k .  

4.4.4.3 Specimens for e m b r i t t l e m e n t  r e l i e f .  S e p a r a t e  spec imens  
f o r  e m b r i t t l e m e n t  r e l i e f  t e s t  s h a l l  be  round no t ched  spec imens  w i t h  t h e  a x i s  
o f  t h e  spec imen ( l o a d  d i r e c t i o n )  p e r p e n d i c u l a r  t o  t h e  s h o r t  t r a n s v e r s e  g r a i n  
f l o w  d i r e c t i o n .  The c o n f i g u r a t i o n  s h a l l  be i n  a c c o r d a n c e  w i t h  F i g u r e  8 
of  ASTM E-8 f o r  rounded spec imens .  Specimens s h a l l  have  a  60 d e g r e e  V-notch 
l o c a t e d  a p p r o x i m a t e l y  a t  t h e  c e n t e r  of  t h e  gage l e n g t h .  The c r o s s  s e c t i o n  
a r e a  a t  t h e  r o o t  o f  t h e  v e e  s h a l l  be  a p p r o x i m a t e l y  e q u a l  t o  h a l f  t h e  a r e a  
of  t h e  f u l l  c r o s s  s e c t i o n  a r e a  of  t h e  s p e c i m e n ' s  reduced  s e c t i o n .  T h e  vee  
s h a l l  have a 0.010 +0.0005 i n c h  (0.254 +0.0127 rnrn) r a d i u s  o f  c u r v a t u r e  a t  - 
t h e  b a s e  of t h e  notFh ( s e e  6 .2 .2) .  

4.5 T e s t s .  

4.5,1 T h i c k n e s s .  Fo r  n o n d e s t r u c t i v e  measurement o f  p l a t i n g  
t h i c k n e s s ,  p r o c e d u r e s  i n  a c c o r d a n c e  w i t h  ASTM B-499 (magne t i c  t e s t  method) 
may b e  used.  For d e s t r u c t i v e  measurement o f  p l a t i n g  t h i c k n e s s ,  p r o c e d u r e s  
i n  a c c o r d a n c e  w i t h  ASTM B-487 ( m i c r o s c o p i c )  o r  ASTM B-504 ( c o u l o m e t r i c )  m a y  
be  used .  I n  a d d i t i o n  t o  t h e  above ,  o t h e r  p r o c e d u r e s  embodied i n  MIL-STD-1312, 
T e s t  1 2 ,  may be  used  f o r  t h i c k n e s s  measurement o f  p l a t e d  f a s t e n e r  h a r d w a r e .  
Class 1 p l a t i n g  may b e  measured f o r  t h i c k n e s s  i n  a c c o r d a n c e  w i t h  ASTN B-556 
( s p o t  t e s t )  w i t h i n  i ts  l i m i t a t i o n s ,  a s  a  d - e s t r u c t i v e  p r o c e d u r e .  

4 . 5 . 2  Adhesion.  Adhesion may b e  de t e rmined  b y  s c o o p i n g  t h e  
s u r f a c e  o r  s h e a r i n g  with a  s h a r p  edge ,  k n i f e  o r  r a z o r  t h rough  t h e  p l a t i n g  
down t o  t h e  b a s i s  metal and examining a t  f o u r  d i a m e t e r s  m a g n i f i c a t i o n  f o r  
e v i d e n c e  of  non-adhesion. A l t e r n a t e l y  t h e  a r t i c l e  o r  spec imen mav be clamped 
i n  a v i s e  and t h e  p r o j e c t i n g  p o r t i o n  b e n t  back and f o r t h  u n t i l  r u p t u r e  
o c c u r s .  I f  t h e  edge o f  t h e  r u p t u r e d  p l a t i n g  can  b e . p e e l e d  back  o r  i f  
s e p a r a t i o n  between t h e  p l a t i n g  and t h e  b a s i s  m e t a l  can  b e  s e e n  a t  t h e  p o i n t  
o f  r u p t u r e  when examined a t  f o u r  d i a m e t e r s  m a g n i f i c a t i o n ,  a d h e s i o n  i s  n o t  
s a t i s f a c t o r y .  

4 .5 .3  Hardness .  The h a r d n e s s  o f  c l a s s  2 p l a t i n g  s h a l l  be  d e t e r -  
mined by a  mic roha rdnes s  t r a v e r s e  i n  acco rdance  w i t h  ASTM B-578, e x c e p t  t h d t  
a Vicker i n d e n t e r  and  100 gram l o a d  s h a l l  b e  used .  A minimum o f  t h r e e  h a r d -  
n e s s  r e a d i n g s  s h a l l  b e  made t o  e s t a b l i s h  t h e  b a s i s  m e t a l  h a r d n e s s  i n  an  a r e a  
a t  l e a s t  0.125 i n c h  (3.175 mm) from t h e  o u t e r  s u r f a c e  o r  a t  mid r a d i u s  o f  
t h e  c r o s s  s e c t i o n  which e v e r  is less. Readings s h a l l  b e  t a k e n  a t  0.0005 
i n c h  (0.013 mm) i n t e r v a l s  s t a r t i n g  a t  0.001 i n c h  (0.025 mm) from t h e  o u t e r  
s u r f a c e  i n  a s t a g g e r e d  p a t t e r n  until t h e  p r e - e s t a b l i s h e d  b a s i s  m e t a l  hard-  
n e s s  i s  reached .  The h a r d n e s s  r e a d i n g  may b e  p l o t t e d  v e r s u s  d i s t a n c e  from 
t h e  o u t e r  s u r f a c e .  The p o i n t  a t  which t h e  h a r d n e s s  shows a v a s t  d e c r e a s e  
may b e  t aken  as the l i m i t s  o f  chromium p l a t i n g .  



4.5.4 P o r o s i t y .  P r i o r  t o  d e t e r m i n i n g  p o r o s i t y  by t h e  f e r r o x y l  
t e s t ,  t h e  s p e c i m e n - s u r f a c e  s h a l l  be  c l e a n e d  t o  remove any  o i l  o r  g r e a s e .  
Contamina t ion  removal  s h a l l  be accompl i shed  w i t h  any a c c e p t a b l e  s o l v e n t  
i n  a c c o r d a n c e  w i t h  MIL-S-5002. A s h e e t  o f  f i l t e r  p a p e r ,  s a t u r a t e d  by d i p -  
p i n g  i n  a f e r r o x y l  s o l u t i o n  hea t ed  tb  180  t o  2 0 0 ' ~  (82 t o  9 4 ' C ) ,  s h a l l  be 
a p p l i e d  t o  t h e  f l a t  s u r f a c e  o f  t h e  specimen o r  o f  t h e  a r t i c l e .  The s o l u t i o n  
compos i t i on  s h a l l  b e  as f o l l o w s :  

Po t a s s ium f e r r i c y a n i d e  (K3Fe(CN)6) 1 P o  

Sodium c h l o r i d e  (NaC1) 10 gms. 
Agar 10  gms. 
Water ( d i s t i l l e d  o r  d e i o q i z e d )  t o  make 1 l i t r e  

A f t e r  10 m i n u t e s ,  t h e  h e a t e d  f i l t e r  paper  s h a l l  b e  removed. Both t h e  p l a t e d  
s u r f a c e  and t h e  f i l t e r  pape r  s h a l l  be examined. Where c o r r o s i o n  of the 
basis metal w i l l  o c c u r  a t  p o r e s  o r  o t h e r  d e f e c t s  due  t o  t h e  p l a t i n g ,  d a r k  
b l u e  s p o t s  w i l l  h ave  been developed.  C o n t a c t  may f u r t h e r  be  a s s u r e d  by 
t h e  u s e  o f  a s o f t  b r i s t l e  b r u s h  mois tened  w i t h  t h e  r e a g e n t  s o l u t i o n .  For  
a  permanent r e c o r d ,  t h e  f i l t e r  paper  can  b e  d r i e d .  

4 .5 .5  Embr i t t l emen t  r e l i e f ,  Compliance with 3.2.6 s h a l l  b e  de-  
termined w i t h  samples o f  p l a t e d  p a r t s  t a k e n  as s p e c i f i e d  i n  4 .4 .3 .5 .  P a r t s  
such  a s  s p r i n g  p i n s ,  l o c k  r i n g s ,  e t c . ,  which a r e  i n s t a l l e d  i n  h o l e s  o r  r o d s ,  
s h a l l  b e  s i m i l a r l y  assembled u s i n g  t h e  a p p l i c a b l e  p a r t s  s p e c i f i c a t i o n s  o r  
d r awings  t o l e r a n c e s  which impose t h e  maximum s u s t a i n e d  t e n s i l e  l o a d  on t h e  
p l a t e d  p a r t .  The s e l e c t e d  samples  s h a l l  be  s u b j e c t e d  t o  a s u s t a i n e d  t e n s i l e  
load e q u a l  t o  1 1 5  p e r c e n t  o f  t h e  maximum d e s i g n  y i e l d  l oad  f o r  which t h e  
p a r t  was d e s i g n e d .  P a r t s  which r e q u i r e  s p e c i a l  f i x t u r e s ,  ex t r eme  l o a d s  t o  
comply w i t h  t h e  above  r e q u i r e m e n t s ,  o r  where t h e  maximum d e s i g n  y i e l d  l o a d  
i s  n o t  known, may b e  r e p r e s e n t e d  by s e p a r a t e  spec imens  p r e p a r e d  i n  acco rd -  
ance  w i t h  4.4.4.3. The notched  samples  s h a l l  b e  s u b j e c t e d  t o  a s u s t a i n e d  
t e n s i l e  l o a d  e q u a l  t o  75 p e r c e n t  of t h e  u l t i m a t e  n o t c h  t e n s i l e  s t r e n g t h  o f  
t h e  m a t e r i a l .  The a r t i c l e s ,  p a r t s  o r  spec imens  s h a l l  be h e l d  unde r  l o a d  f o r  
a t  leas t  200 h o u r s  and t h e n  examined f o r  c r a c k s  o r  f r a c t u r e .  

5 ,  PREPARATION FOR DELIVERY 

5.1 Packaging  and packing.  P r e s e r v a t i o n ,  packaging  and p.acking 
methods f o r  e l e c t r o d e p o s i t e d  p l a t e d  p a r t s  o r  a r t i c l e s  employed by a s u p p l i e r  
s h a l l  be  such  as t o  p r e c l u d e  damaging d u r i n g  sh ipment  and h a n d l i n g .  

6 .  NOTES 

6 . 1  Lntended use.  

6.1.1 Class 1 p l a t i n g .  Class 1 p l a t i n g  i s  a p p l i e d  a s  a decor- 
a t i v e  f i n i s h ,  u s u a l l y  o v e r  n i c k e l ,  o r  coppe r  and n i c k e l ,  on b a s i s  m e t a l s  such  
as  i r o n  and s t ee l ,  coppe r  and copper-base a l l o y s ,  and zinc and z inc-base  
diecasting where necessary t o  p r o t e c t  t h e  b a s i s  metal from c o r r o s i o n  and 



wear and t o  p r o v i d e  a  p l e a s i n g  a p p e a r a n c e .  The f u n c t i o n  o f  t h e  u n d e r l a y e r s  
of n i c k e l  is t o  p r o v i d e  a pore-fr 'ee c o n t i n u o u s  u n d e r p l a t e  f o r  t h e  chromium 
o u t e r  l a y e r .  G e n e r a l l y ,  t h e  t h i c k e r  t h e  n i c k e l  l a y e r ,  t h e  b e t t e r  t h e  c o r r o -  
s i o n  r e s i s t a n c e .  The sys t ems  o f  a n  o u t e r  l a y e r  o f  chromium o v e r  the com- 
b i n e d  p l a t e d  n i c k e l  and coppe r  a r e  g e n e r a l l y  used  i n  a combined t o t a l  t h i c k -  
ne s s  o f  0 .0001 t o  0.002 i n c h  (2.5 t o 5 1 p )  depending  upon s e r v i c e  c o n d i t i o n s  
and t h e  b a s i s  metal. 

6 . 1 . 1 . 1  Chromium p l a t i n g s  0.0005 i n c h  (13  p) o r  more i n  t h i c k n e s s  
a r e  l i k e l y  t o  c r a c k  n i c k e l  p l a t i n g  on b r a s s  b a s i s  metal. The minimum 
t h i c k n e s s  of  chromium shou ld  be o b t a i n e d  unde r  c o n d i t i o n s  s u c h  t h a t  t h e  
maximum t h i c k n e s s e s  a r e  less t h a n  0.00005 i n c h  ( 1 . 3 p m ) .  

6.1.2 C l a s s  2  p l a t i n g .  C l a s s  2  p l a t i n g ,  a l s o  known a s  " indus-  
t r i a l  chronium" o r  "hard chromium", i s  used  f o r  wear  r e s i s t a n c e ,  a b r a s i o n  
r e s i s t a n c e  and such  i n c i d e n t a l  c o r r o s i o n  p r o t e c t i o n  o f  p a r t s  as t h e  s p e c i -  
f i e d  t h i c k n e s s  o f  t h e  p l a t i n g  may a f f o r d .  E n g i n e e r i n g  chromium is u s u a l l y  
a p p l i d  d i r e c t l y  t o  t h e  b a s i s  metal and is  f i n i s h e d  by g r i n d i n g  t o  t h e  
s p e c i f i e d  d imens ions .  It l a c k s  t h e  b r i g h t n e s s  o f  c l a s s  1 p l a t i n g .  A d d i t i o n a l  
c o r r o s i o n  r e s i s t a n c e  can  be  o b t a i n e d  by use  o f  an  u n d e r c o a t  o f  e l e c t r o d e -  
p o s i t e d  n i c k e l  i n  t h i c k n e s s  of 0 .001  t o  0.002 i n c h  (25 t o  5 1 p m )  on f e r r o u s  
p a r t s ,  t h e  ninimum t h i c k n e s s  t o  be de te rmined  by s e r v i c e  c o n d i t i o n s .  Heavy 
d e p o s i t s  o f  t h e  c l a s s  2  p l a t i n g  may be  used f o r  b u i l d u p  of  worn o r  under -  
s i z e d  p a r t s ,  o r  f o r  s a l v a g e  purposes . ,  and t o  p r o v i d e  p r o t e c t d o n  a g a i n s t  
c o r r o s i v e  chemica l  env i ronmen t s .  F i n a l  g r i n d i n g  of  t h e  chromium p l a t i n g  
can i n c r e a s e  t h e  number of c r a c k s  i n  t h e - d e p o s i t .  Fo r  g r e a t e r  c o r r o s i o n  
r e s i s t a n c e ,  ba sed  upon. e q u a l  t h i c k n e s s ,  unground d e p o s i t s  s h o u l d  b e  se- 
l e c t e d  r a t h e r  t h a n  ground d e p o s i t s .  

6.2 Orde r ing  d a t a .  P u r c h a s e r s  shou ld  s e l e c t  t h e  p r e f e r r e d  
o p t  i o n s  p e r m i t t e d  h e r e i n  and i n c l u d e  t h e  f o l l o w i n g  i n f o m a t  i o n  i n  p rocu re -  
ment documents.  . 

T i t l e ,  number, and d a t e  o f  t h i s  s p e c i f i c a t i o n ,  

C l a s s  o f  p l a t i n g  (see  1.2.1 ,  3 .3 .1 ,  3.3.2, 3 .3 .2 .1 ,  
3 . 3 . 2 . 2 ,  3.3.2.3, 3.3.2.4 and 3.3.2.5). 

D e p o s i t i o n  and f i n i s h ,  i f  a p p l i c a b l e  (see 1.2 .2 ,  3.2.9 
and 3.3.1).  

When p l a t i n g  i s  t o  be  a p p l i e d ,  i f  o t h e r  t h a n  s p e c i f i e d  
( s e e  3.2.1, 3 .2 .4 ,  3.3.1, 3.3.2 ,  3 . 3 ,2 .1 ,  3 .3 .2 .2 ,  
3 - 3 . 2 . 3 ,  3.3.2.4 and 3 ,3 ,2 .5) .  

C l e a n i n g  of s t e e l ,  i f  o t h e r  t h a n  s p e c i f i e d  ( s e e  3 .2 .3 ) .  

U n d e r p l a t i n g ,  i f  o t h e r  t h a n  s p e c i f i e d  o r  r e q u i r e d  ( s e e  



g. Coverage, i f  o t h e r  t han  specified ( s e e  3 .2 .7) .  

h. S u r f a c e  f i n i s h ;  i f  p a r t i c u l a r  f i n i s h  r e q u i r e d  (see 
3.2.9).  

i. Thickness  of  p l a t i n g ,  as s p e c i f i e d  ( s e e  3.3.1, 3.3.2, 
3.3.2.1, 3.4.1.1, 3.4.1.2, and 3.4.2.1). 

j . Cont ro l  r eco rd  requi rement  ( s e e  4 . 3  .I) . 
k. P rep roduc t ion  c o n t r o l  examinat ion  ( s e e  4 .3 .2 ) .  

1. Sampling p l a n  ( s e e  4 - 4 . 2 )  . 
m. Number o f  samples f o r  d e s t r u c t i v e  t e s t i n g  ( s e e  4 . 4 . 3 ) .  

n. Hardness,  p o r o s i t y  and hydrogen e m b r i t t l e m e n t  t e s t s ,  
whether  r e q u i r e d  f o r  q u a l i t y  conformance i n s p e c t i o n  
( s e e  4.4.3.3, 4.4.3.4 and 4 . 4 . 3 . 5 ) .  

6 .2 .1  The manufac turer  of  t h e  basis metal par t s  should  p rov ide  
t h e  p l a t i n g  f a c i l i t y  wi th  t h e  fo l lowing  data: 

a. Hardness o f  s t e e l  p a r t s  ( s e e  3.2.1, 3 . 2 . 2 ,  3.2.6 
and 3.3.2). 

b. Heat t r e a t m e n t  f o r  stress r e l i e f ,  whether  has  been 
performed o r  is  r e q u i r e d  (see 3 . 2 . 2 ) .  

c. T e n s i l e  l o a d s  r e q u i r e d  f o r  embr i t t l emen t  r e l i e f  t es t ,  
i f  a p p l i c a b l e  ( s e e  3 -2.6 and 4 3.5). 

6 . 2 . 2  The ,manufacturer  of t h e  basis metal parts shou ld  p rov ide  
the plating f a c i l i t y  w i t h  notched  specimens ( s e e 4 . 4 . 4 . 3 )  t o  be p l a t e d  f o r  
conformance w i t h  3.2.6 r e q u i r e d  f o r  p roduc t ion  c o n t r o l  (see 4.3.2.1 and 4 .3 .4 )  
a n d  f o r  l o t  a c c e p t a n c e  (see 4.4.3 and 4.4.3.5). 

I 

6.3 S t r e s s  r e l i e f .  There is  a  haza rd  that hardened and t e m -  
p e r e d  cold-worked o r  co ld - s t r a igh tened  s teel  p a r t s  may crack during c l e a n i n g  
and  p l a t i n g .  Such p a r t s  s h a l l  have a s u i t a b l e  heat t r e a t m e n t  f o r  stress 
relief p r i o r  t o  c l e a n i n g  and p l a t i n g  ( s e e  3.2.2). 

6.4 Baking t i m e .  For  h i g h  s t r e n g t h  m a t e r i a l s  (Rockwell C40 and 
above),  i t  m i y  b e  b e n e f i c i a l  t o  ex tend t h e  baking t i m e  t o  23 hour s  t o  i n s u r e  
complete hydrogen embr i t t l emen t  r e l i e f  ( s e e  3.2.6).  

6.5 Class 1 process ing .  Class 1 chromium p l a t i n g  may be 
processed f o r  the f o l l o w i n g  forms of  d e p o s i t i o n :  



R- Regu la r  o r  c o n v e n t i o n a l  
MP- Micro-porous 
MC- Micro-cracked 

G e n e r a l l y ,  a  nominal  c o a t i n g  t h i c k n e s s ,  a p p r o x i m a t e l y  0.00001 i n c h  (0 .01 m i l  
o r  0.25 pm) i s  used  f o r  a l l  forms o f  t h e  chromium d e p o s i t i o n .  The t h i c k n e s s  
o f  Form R p l a t i n g  s h o u l d  n o t  exceed  0.00002 i n c h  (0.02 m i l  o r  0 .51  ,urn) as  
t h e  r e s u l t a n t  chromium c o a t i n g  t e n d s  t o  c r a c k  s p o n t a n e o u s l y .  Form d e p o s i -  
t i o n  shou ld  c o n t a i n  a  minimum o f  64,500 p o r e s  p e r  s q u a r e  i n c h  (100 p o r e s  
p e r  s q u a r e  m i l l i m e t r e )  , i n v i s i b l e  t o  the una ided  e y e .  Form MC d e s p o s i t  i o n  
shou ld  have more t h a n  750 c r a c k s  p e r  i n c h  (80 c r a c k s  p e r  m i l l i m e t r e )  i n  
a n y  d i r e c t i o n  o v e r  t h e  s i g n i f i c a n t  s u r f a c e s .  

6.5.1 C o r r e l a t i o n .  The c o r r e l a t i o n  between t h e  chromium p l a t i n g  
forms a n d  t h e  grades and forms o f  n i c k e l  d e p o s i t i o n  a s  d e t a i l e d  i n  QQ-N-290 
are i n d i c a t e d  i n  t a b l e  111. 

6 .5 .2  De te rmina t ion  o f  d e p o s i t i o n  form. The micr9-porous o r  
micro-cracked d e p o s i t i o n  c h a r a c t e r i s t i c  c a n  b e  de t e rmined  by examination 
o f  e l e c t r o d e p o s i t e d  copper  a t  d i s c o n t i n u i t i e s  i n  t h e  unbuffed  chromiom p l a t e d  
s u r f a c e s .  The c o l o r  c o n t r a s t  between t h e  smallest d o t  o r  s t reak  o f  c o p p e r  
a n d  t h e  s u r r o u n d i n g  chromium can  b e  r e a d i l y  obse rved .  

6 ,5 ,2 .1  P r e p a r a t i o n .  A l l  c u t  edges  and t h o s e  s u r f a c e s  o f  s e l e c t e d  
s p e c i m e n s  which are n o t  chromium p l a t e d  shou ld  b e  masked w i t h  a p r e s s u r e  
s e n s i t i v e  PVC t a p e  conforming t o  HH-T-0025, T a p e ,  P r e s s u r e - S e n s i t i - ~ e  Adhes ion ,  
P l a s t i c  (For  E l e c t r o p l a t i n g ) .  The conductor -  ( w i r e ,  r a c k  o r  hook)which w i l l  
c a r r y  t h e  c u r r e n t  t o  t h e  specimen w h i l e  coppe r  p l a t i n g  s h o u l d  a l s o  b e  masked 
below t h e  p l a t i n g  b a t h  l e v e l ,  e x c e p t  where e l e c t r i c a l  c o n t a c t  i s  made w i t h  
t h e  specimen.  The s a s k e d  specimen shou ld  b e  c l e a n e d  by s o a k i n g  ic  a h o t  
a l k a l i  c l e a n e r  u n t i i  t h e  chromium p l a t e d  s u r f a c e  is  f r e e  from water b r e a k s  
a f t e r  thorough r i n s i n g  i n  c o l d  w a t e r  and d i p p i n g  i n  a  5 p e r c e n t  s u l f u r i c  
a c i d  s o l u t i o n .  G e n t l e  b r u s h i n g  t h e  p l a t e d  s u r f a c e  w i t h  a  s o f t  b r u s h ,  w h i l e  
i n  t h e  c l e a n e r ,  can b e  h e l p f u l .  

6,5 .2 ,2  Copper d e p o s i t i o n .  When t h e  specimen is  immersed i n  a 
s o l u t i o n  whose compos i t i on  is  a s  f o l l o w s ,  t h e  c u r r e n t  s h o u l d  b e  on :  

Copper S u l f a t e  (CuS04 4 5H20)- 2 8  t o  32 o z / g a l  (210 t o  240 
g d l )  

Sulfuric Acid ( H 2 S 0 4 )  - 6 t o  8 f l  o z / g a l  ( 4 7  t o  62  
m l / l >  



T a b l e  111. C o r r e l a t i o n s h i p  of Class 1 chromium p l a t i n g  d e p o s i t i o n  and 
Class 1 n i c k e l  p l a t i n g  g r a d e s  and d e p o s i t i o n  

D e p o s i t i o n  k i I I 1 

Grades o f  
N icke l  

(See QQ-N-290) 

For  S t e e l s ,  Z i n c  and Z inc  A l l o y s  1 Fo r  Copper and  Copper A l loys  

N i c k e l  1/ 
(See QQ-N-DO) 

Chromium 

SB, M and SD 2 /  
SB, M and SD 7/ 
SB, M and SD ?/ - 

R ,  MP and MC 
R 
MP and MC 
MP and MC 
R 
MP 
R ,  MP and MC - 3," 

R I - 
R ,  MP and MC M and SB 
MP and MC 
MP and MC M 

SD 
SB 

R M and SD 
MP and MC SB, M and SD 2 /  
R ,  MP and MC - 31  ' SB, M and SD T/  

1/ Where a d u l l  or  s a t i n - l i k e  f i n i s h  i s  r e q u i r e d  unbuffed  SD n i c k e l  may b e  - 
s u b s t i t u t e d  f o r  SB n i c k e l  o r  f o r  t h e  b r i g h t  l a y e r  of  M n i c k e l .  

2 /  SU o r  M n i c k e l  d e p o s i t i o n  may be s u b s t i t u t e d  f o r  SB n i c k e l  d e p o s i t i o n  where a i -  
t h e  nickel-chromium sys tem i s  s u b j e c t e d  t o  m i l , :  o r  modera te  s e r v i c e  c o n d i t i o n s .  

3/  YC o r  MP chromium d e p o s i t i o n ' m a y  be  s u b s t i t u t e d  f o r  R chromium d e p o s i t i o n  - 
where t h e  nickel-chromium sys tem is  s u b j e c t e d  t o  m i l d  s e r v i c e  c o n d i t i o n s .  

- 

B r i g h t n e s s  and a d d i t i o n a l  a g e n t s  shou ld  be  used i n  t h e  p l a t i n g  b a t h  f o r  
t h e  purpose  of b r i g h t e n i n g  t h e  d e p o s i t  as  d e t a i l e d  above i n  6 .5 .2 .  Ope ra t i ng  
c o n d i t i o n s  s h o u l d  b e  a s  fo l l ows :  

SB, M and SD - 

Temperature  - Room (65 to 75'~ o r  18 t o  2 4 O C )  
Cur ren t  d e n s i t y . -  3 amperes  p e r  s q u a r e  f o o t  (0.32 amperes  per s q u a r e  

decimetre) 
Time . - 15 minu te s  
Anode - Copper (conforming t o  QQ-A-673) 

The specimen shou ld  be removed, c a r e f u l l y  r i n s e d  i n  c o l d  w a t e r ,  then  h o t  
water and a l lowed t o  d r y .  Where t h e  p o r e s  o r  c r a c k s  w i l l -  b e  counted ,  the 
s p e c i m e n s s h o ~ l d  n o t  be wiped. Copper n o d u l e s ,  d e p o s i t e d  a t  t h e  s i t e s ,  a r e  
no t  f i r m l y  a t t a c h e d .  Any p h y s i c a l  c o n t a c t  a f t e r  p l a t i n g  may remove some 
o f  the copper  d e p o s i t i o n s  and  ca.use e r r o n e o u s  r e s u l t s .  Photomicrographs 
may b e  used for d e t e r m i n i n g  the d e p o s i t i o n  forms and t h e y  cou ld  be prepa red  
i n  accordance  w i t h  ASTM E2, Micrographs o f  Metals and A l l o y s  ( I n c l u d i n g  



Recommended Practice for Photography as Applied to ~etallography). The 
number o f  pores or the number of cracks may be estimated by counting on 
a g r o u n d - g l a s s  screen, on a photomicrograph of a representative field of 
the specimen, or on the specimen itself. A circle or rectangle of known 
area (such as 100 square mn to simplify calculations) on a micrograph or 
on t h e  ground-glass screen o f  the metallograph can be inscribed. The se- 
lected magnficiation, usually about 100X, should be suitable to properly 
count the pores or cracks for observation of any limitations permitted for 
deposition. 
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