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2.1, Under Specifications, Military: Add "MIL-C-83488 Coatinp,, Aluminum, 
I o n  V n p o i  Deposited .I1 
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3.7.3.1.4, line 2: Delete "240,000" and substitute "200,000". 

3.7.3.1.5, line 1: Delete "240,000" and substitute "200,000". 
line 16: Add "(g) With ion vapor deposited aluminum in 
accordance with MIL-C-83488". 
line 17 : Delete "240,000" and substitute "200,000". 
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3 .7 .3 .1 .6 ,  line 2: iieiete ! ! ^ ' ^  L ~ U  , UUU., - ^ - "  and substitute " 2 G G , G G 0 " .  
line 12: Delete "240,000" and substitute "200,000". 

3.7.3.2, lines 6 and 7: Delete "Parts of hydraulic equipment which may 
be in contact with hydraulic fluids and fuels." and substitute 
"Part-s which may be in contact with hydraulic fluids, fuels, 
lubr~cating oil and other petroleum based fluids." 
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SUPERSEDING 
MIL-S-5002B 
30 November 1968 

MILITAPL SPECIFICATION 

SURFACES TREATMENTS AND INORGANIC COATINGS 
FOR METAL SURFACES OF WEAPONS SYSTEMS 

This  s p e c i f i c a t i o n  i s  mandatory f o r  use by a l l  Depart- 
ments and Agencies of t h e  Department of Defense.  

1. SCOPE 

.A. 1.1 T h i s  s p e c i f i c a t i o n  covers  t h e  requirements  f o r  c l e a n i n g ,  

s u r f a c e  t r e a t m e n t s  and i n o r g a n i c  c o a t i n g s  f o r  m e t a l l i c  s u r f a c e s  o f  
weapons sys tems p a r t s .  

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  b i d s  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  of t h i s  s p e c i f i -  
cac ion  co che e x t e n t  s p e c i f i e d  h e r e i n ;  

SPECIFICATIONS 

F e d e r a l  

Acetone, Techn ica l  

T e t r a c h l o r o e t h y l e n e  ( P e r c h l o r o e t h y l e n e ) ;  Tech- 
n i c a l  Grade 

T r i c h l o r o e t h y l e n e ,  Technical  

Dry Cleaning So lven t  

Chromium P l a t i n g  ( E l e c t r o d e p o s i t e d )  

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

I FSC MFFP / 



MIL- S-5002C 

SPECIFICATIONS 

F e d e r a l  (Cont inued)  

TT-M-2 6  1. 

TT-N-95 

TT-X-916 

Military - 

MIL-M-3171 

P a s s i v a t i o n  T r e a t m e n t s  f o r  A u s t e n i t i c ,  F e r r i t i c ,  
and M a r t e n s i t i c  C o r r o s i o n - R e s i s t h g  S t e e l s  
( F a s t e n i n g  D e v i c e s )  

P l a t i n g ,  Cadmium ( E l e c t r o d e p o s i t e d )  

S i l v e r  P l a t i n g ,  E l e c t r o d e p o s i t e d ;  Gene ra l  Re- 
qu i r emen t s  f o r  

Z i n c  C o a t i n g ,  E l e c t r o d e p o s i t e d ,  Requi rements  f o r  

C l e a n i n g  Methods and P r e t r e a t m e n t  o f  F e r r o u s  
S u r f a c e s  f o r  Organ ic  C o a t i n g s  

Methyl-Ethyl-Ketone (For  Use i n  Organ ic  C o a t i n g s )  

Naphtha,  A l i p h a t i c  

Xylene (For Use i n  0 rgan i . c  C o a t i n g s )  

Magnesium A l l o y ,  P r o c e s s e s  f o r  P r e t r e a t m e n t  and 
P r e v e n t i o n  o f  C o r r o s i o n  on 

C l e a n i n g  Compound, Aluminum S u r f a c e ,  Non-Flane- 
S u s t a i n i n g  

Chemical  Conver s ion  C o a t i n g s  on Aluminum and 
Aluminum A l l o y s  

Wire, M e t a l l i z i n g  

M e t a l  S p r a y i n g ,  P r o c e s s  f o r  

Metal C l e a n e r ,  S i l i c a t e  Soap 

Anodic C o a t i n g s ,  f o r  Aluminum and Aluminum A l l o y s  

C o a t i n g ,  Cadmium (Vacuum D e p o s i t e d )  

T i n  P l a t i n g ;  E l e c t r o d e p o s i t e d  o r  Hot-Dippecl, 
f o r  F e r r o u s  and Nonfe r rous  M e t a l s  

Shot  Peen ing  o f  F e r r o u s  M e t a l  P a r t s  



SPECIFICATIONS 

M i l i t a r y  (Con t inued)  

Copper P l a t i n g  ( E l e c t r o d e p o s i t e d )  

Phosphate  C o a t i n g s ,  Heavy, Manganese o r  Z i n c  
Base ( f o r  F e r r o u s  M e t a l s )  

C o a t i n g s ,  Chromate f o r  Z i n c  A l l o y  C a s t i n g s  and 
Hot-dip Ga lvan ized  S u r f a c e s  

P l a t i n g ,  Black  N i c k e l  ( E l e c t r o d e p o s i t e d )  on 
B r a s s ,  Bronze ,  o r  S t e e l  

C o a t i n g ,  Aluminum, Vacuum D e p o s i t e d  

P l a t i n g ;  Tin-Cadmium ( E l e ~ t r o d e ~ o s i t e d )  

C lean ing  Compound, A i r c r a f t  S u r f a c e ,  A l k a l i n e  
Waterbase  

C o a t i n g ,  Nickel -Phosphorus ,  E l e c t r o l e s s  N i c k e l ,  
Requi rements  f o r  

P l a t i n g ,  S o f t  N i c k e l  ( E l e c t r o d e p o s i t e d ,  Sul famdte  
Ba th )  

Aluminum C o a t i n g  (Hot-dip)  f o r  F e r r o u s  P a r t s  

C lean ing  Compound, A i r c r a f t  S u r f a c e  

Magnesium A l l o y ,  Anodic Trea tmen t  o f  

Gold P l a t i n g  ( E l e c t r o d e p o s i t e d )  

P a l l a d i u m  P l a t i n g  ( E l e c t r o d e p o s i t e d )  

Rhodium P l a t i n g  ( E l e c t r o d e p o s i t e d )  

C lean ing  Compound, S o l v e n t ,  T r i c h l o r o t r i f l u r o -  
e t h a n e  

1,1,1 T r i c h l o r o e t h a n e  (Methyl  Chloroform)  S t a b i -  
l i z e d  

C o a t i n g ,  Cadmium and Z i n c  (Mechan ica l ly  D e p o s i t e d )  



SPECIFICAT I O N S  

M i l i t a r y  (Continued) 

MIL-Z-815 72 Zirconium Oxide,  L i n e - S t a b i l i z e d ,  Powder and 
Rod, f o r  Flame Spraying 

MIL-C-81706 Chemical Conversion M a t e r i a l s  f o r  Coat ing 
Aluminum and Aluminum Alloys  

MIL-P-81-728 P l a t i n g ,  Tin-Le.ad ( E l e c t r o d e p o s i t e d )  

MIL-C-81740 Coa t ings ,  Aluminum and Aluminum Al loys  ( M e t a l l i c  
Compound Decomposition) 

MIL-G-81751 Coat ing,  Metall ic-Ceramic 

MIL-C-8179 7 Coat ing,  I n o r g a n i c a l l y  Bonded Aludnum ( E l e c t r o -  
p h o r e t i c a l b y  Deposi ted)  

STANDARDS 

MIL-STD-753 s t s t a n t  Steel  
Testing f o r  

2, g ~ ~ 5 ~ ~ ~ ~ L ~ t c a t ~ = ~ ~ ~  - The fci l lowing dc:c~,~menks form a part 
of  this specification t a  the extent s p e c i f i e  here in ,  Unless otherwise 
i n d i c a t e d ,  the i s s u e  i n  effect: on d a t e  oil invitation f o r  bids ox request  
f o r  p r o p o s a l  s h a l l  e p p l y ,  

ASTM E Tension Teseing o f  Merallic Materials 



3 .  REQU IREMENT S 

A 3 . 1  M a t e r i a l s  and p r o c e s s e s  - M a t e r i a l s  and p r o c e s s e s  s h a l l  
conform t o  a p p l i c a b l e  s p e c i f i c a t i o n s ,  a s  s p e c i f i e d  h e r e i n .  M a t e r i a l s  and 
p r o c e s s e s  n o t  cove red  by  a p p l i c a b l e  s p e c i f i c a t i o n s  s h a l l  n o t  be used  un- 
l e s s  approved by t h e  p r o c u r i n g  a c t i v i t y .  Necessary  p r o c e s s  and q u a l i t y  
c o n t r o l  r e q u i r e m e n t s  s h a l l  be  e s t a b l i s h e d ,  t e c h n i c a l  d a t a  deve loped  which 
s h a l l  b e  s u b m i t t e d  t o  t h e  p r o c u r i n g  a c t i v i t y  s u b s t a n t i a t i n g  a d v a n t a g e s  of  
t h e  p roposed  c o a t i n g s  o r  p r o c e s s  compared t o  t h e  c o a t i n g  o r  p r o c e s s  t h e y  
a r e  i n t e n d e d  t o  r e p l a c e  w i t h  r e s p e c t  t o  c o r r o s i o n  r e s i s t a n c e ,  d i s - s i m i l a r  
m e t a l  b e h a v i o r ,  wear and o t h e r  f u n c t i o n a l  c h a r a c t e r i s t i c s  and e f f e c t  on 
s t a t i c  and dynamic p r o p e r t i e s  o f  t h e  m e t a l s  and a l l o y s  t o  which  t h e y  a r e  
a p p l i e d .  Where a  c o a t i n g  o r  p r o c e s s  i s  s e l e c t e d  f o r  t h e  p a r t  and  t h e  p a r t  
i s  r e q u i r e d  t o  b e  o v e r h a u l e d ,  t h e  c o a t i n g  o r  t h e  c o a t i n g  p r o c e s s  s h a l l  b e  
a v a i l a b l e  t o  t h e  d e s i g n a t e d  o v e r h a u l  a c t i v i t y  . 

2% 3.2  F i n i s h i n g _ e q u i r e m e n t s  - Unless  o t h e r w i s e  s p e c i f i e d ,  a l l  ----- -we--- 

f a b r i c a t i o n  o p e r a t i o n s  i n c l u d i n g  t h e r m a l  t r e a t m e n t s  and c l e a n i n g  s h a l l  
have  been  conrpleteil p r i o r  t o  a p p l i c a t i o n  ok a l l  s u r f a c e  t r e a t m e n t s ,  me ta l -  
l i c  c o a t i n g s  and n o n - m e t a l l i c  coaLings  r e q u i r e d  f o r  f i n i s h i n g  o f  m e t a l s  
and  a l l o y s  t o  which t h e y  are a p p l i e d ,  A l l  r e q u i r e m e n t s  c o v e r e d  h e r e i n  a r e  
t o  b e  accompl ished  on i n d i v i d u a l  p a r t s  u x i e s s  i t  can  be  demonst raced  t o  
t h e  p r o c u r i n g  a c t i v i t y  t h a t  p r o c e s s i n g  m a t e r i a l s  and r e s i d u e s  a r e  n o t  r e -  
t a i n e d .  

b; 3 ,  3 S ~ ~ r f a c e s  - Unless  o t h e r w i s e  s p e c i f  Led, p a r t s  s h a l l  con- 
- -- - 

form t o  s p e c i f i e d  d i m e n s i o n s ,  s u r f a c e  roughness  and c o n d i t i o n s ,  p r i o r  t o  
and a r r b - - -  L L C S L  f i r i d  c l e a n i r ~ g ,  s u r f a c e  t r e a t m e n t  o r  c o a t i . n g ,  In  t h e  c a s e  o f  

metals which may r e spond  i n  a  nonun i fo rm manner when metaL removal  i s  
one  w i t h  mechan ica l ,  chern tca l ,  eLec t rochemica1  o r  e b e c t r o m e c h a n i c a l  

methods ,  a p p r o p r t a t e  i n s p e c t i o n  p r o c e d u r e s  sha1.l b e  e s t a b l . i s h e d  and used  
t o  i n s u r e  e a c h  p a r t  h a s  a i i ~ ~ i f o r m  s u r f a c e ,  il tcl.i .ding f reedom from p i . t s  , 

ranular  a t t ac .k  and  s i g n i f i c a n t  e t c h i n g .  Where e t c h i n g  r e s u l t s ,  l:he 
d e g r e e  found. s h a l l  be demons t r a t ed  n o t  t o  a f f e c t  t h e  s e r v i c e a b i l i t y  o f  
the p a r t s .  

k 3 , 4  Cle:an:Eh~ - Cleaning, p r i o r  t o  app l  i.cat:iorr o f  t l ~ e  s u r f a c e  

t ~ c l a t ~ n e n t s  and coas - ings ,  shra.il b e  as s p e c i f i e d  h e r e h a f  ter  , u s i n g  m a t e r i a l s  
d proi:esses which have no  damaging e f f e c t  on t h e  m e t a l ,  ' i nc lud ing  f r e e -  

dom f rom p i t s ,  i n t e r g r a n u l a r  a t t a c k  and s i g n i f i c a n t  e t . ch ing .  A p p r o p r i a t e  
i .nspect l .on proced-ures  sha1 . l  be e s t a b i i . s h e d  and use$ t h e r e f o r ,  A f t e r  
cleaning, all. , p a r t s  shaP.1 be  curnpie te ly  f r e e  o f  corros: ion p r o d u c t s ,  s c a l e ,  
p a i n t ,  g r e a s e ,  o i l ,  f l u x ,  and o t h e r  f o r e i g n  m a t e r 5 a l s  incl-udi-ng o t h e r  
me.ta:Ps, and s h a l l  t ie g i v e n  t h e  spec -Ff t ed  t r e a t m e n t  a s  soon a s  p rac t i cab3 .e  
a f t e r  cleaning. P a r t i c u l a r  c a r e  s h a l  l b e  e x e r c i s e d  i n  t h e  hand 

s t o  a s s u r e  th.a.t f o r e i g n  nleta1.s a .re  n o t  t n a d v e r t e n t l y  t ra l ras fer red ,  as 
may occur  when s t e e l  i s  aLlowed t o  come i n t o  c o n t a c t  w i t h  z i n c  s u r f a c e s ,  
Abrasives ? x e d  or* any metal o r  a l l o y  sha3.1 n o t  have  been  used  on o t h e r  
metals o r  a l l o y s  u n l e s s  u sed  f a r  a s i m i l a r  b a s e  m e t a l  (for exampl-e, alurni-. 
ram! a l l a y s )  and unl .ess  i t  can. Ire demons t r a t ed  t h a t  t h e  s u p p l i e r s '  r e ~ y - -  

prrsrcess e:li?ral.~-h..ates dilrriagi g contaniirrates  . P a r t s  having h igh  



r e s i d u a l  t e n s i l e  stresses, and which a r e  t o  be  c leaned by chemical  o r  
e l e c t r o c h e m i c a l  methods, s h a l l  be s t r e s s  r e l i e v e d  p r i o r  t o  c l e a n i n g .  A s -  
sembl ies  which c o n t a i n  p a r t s  which may have h igh  s u s t a i n e d  t e n s i l e  s t r e s s e s  
a s  t h e  r e s u l t  of assembly o r  c r e v i c e s  which can r e t a i n  c l e a n i n g  s o l u t i o n s  
s h a l l  n o t  be c leaned a s  assembl ies .  

* 3 . 4 . 1  Organic con tamina t ion  removal - Organic s o i l s  s h a l l  b e  

removed by emulsion c l e a n i n g ,  a l k a l i n e  c l e a n i n g ,  vapor d e g r e a s i n g  o r  
s o l v e n t  c l e a n i n g ,  whichever i s  more a p p l i c a b l e  t o  t h e  n a t u r e  o f  t h e  s o i l  
t o  be removed. The m a t e r i a l s  and p r o c e s s e s  used s h a l l  be complete ly  
c h a r a c t e r i z e d  and c o n t r o l l e d  t o  i n s u r e  no c o r r o s i o n  e f f e c t s .  Vapor de- 
g r e a s i n g  s h a l l  be  done w i t h  t r i c h l o r o e t h y l e n e  conforming t o  0-T-634, w i t h  
p e r c h l o r o e t h y l e n e  conforming t o  0-T-236 o r  w i t h  1,1,1 t r i c h l o r o e t h a n e  con- 
forming t o  MIL-T-81533. The condensate  o f  each  vapor degreas ing  u n i t  s h a l l  
be  sampled weekly us ing  t h e  t e s t  method s p e c i f i e d  i n  4 .3 .1 .  I f  an  a c i d  
r e a c t i o n  i s  found, t h e  use  o f  t h e  i n s t a l l a t i o n  s h a l l  be d i s c o n t i n u e d  u n t i l  
t h e  a c i d  c o n d i t i o n  i s  c o r r e c t e d  and a l s o  a v a i l a b l e  t r e a t e d  p a r t s  examined 
f o r  c o r r o s i o n  e f f e c t s .  I f  c o r r o s i o n  e f f e c t s  a r e  n o t e d ,  a l l  p a r t s  proc- 
e s s e d  dur ing  i n t e r v a l  o f  c l e a n i n g  s h a l l  be 100 p e r c e n t  i n s p e c t e d .  M a t e r i a l s  
used f o r  hand c l e a n i n g  s h a l l  l e a v e  no con tamina t ing  r e s i d u e s  o r  r e a c t  w i t h  
c l e a n i n g  s o l v e n t s .  So lven t s  f o r  hand c l e a n i n g  s h a l l  be  1,1,1 t r i c h l o r o -  
e t h a n e  conforming t o  MIL-T-81533, t r i c h l o r o t r i f l u o r e t h a n e  conforming t o  
MIL-C-81302, a l i p h a t i c  pet roleums such as naphtha conforming t o  TT-N-95, 
ace tone  conforming t o  0-A-51, methyl-ethyl-ketone conforming t o  TT-M-261, 
xylene conforming t o  TT-X-916, e t c .  S o l v e n t s  s h a l l  be  wiped from t h e  p a r t  
and s h a l l  n o t  be  al lowed t o  dry  on t h e  p a r t .  

* 3 . 4 . 1 . 1  Ti tanium and i t s  a l l o y s  - Titanium and t i t a n i u m  a l l o y  as- 
sembi ies  s h a l i  n o t  be  vapor degreased.  Ti tanium p a r t s  may be  vapor de- 
greased fol lowed immediately by an  a l k a l i n e  d i p .  The t ime of vapor de- 
g r e a s i n g  s h a l l  b e  t h e  minimum t o  e f f e c t  removal wi thou t  caus ing  damage. 
I n  l i e u  o f  d e g r e a s i n g ,  a mi ld  a l k a l i n e  c l e a n e r  conforming t o  MIL-M-7752, 
MIL-C-25769 o r  MIL-C-43616 s h a l l  be used f o r  s o i l  removal from t i t a n i u n  
and i t s  a l l o y s .  

A 3.4.2 I n o r g a n i c  con tamina t ion  removal - 

* 3 . 4 . 2 . 1  Aluminum and i t s  a l l o y s  - Aluminum and i t s  a l l o y s  s h a l l  

be e i t h e r  chemica l ly  o r  mechanical ly  c leaned .  The use  o f  u n i n h i b i t e d  a l k a -  
l i n e  m a t e r i a l s  such a s  sodium hydroxide s o l u t i o n s ,  and of a b r a s i v e s  con- 
t a i n i n g  i r o n  and i t s  o x i d e s ,  s t e e l  wool and w i r e ,  and copper a l l o y  based 
w i r e ,  which may become embedded and a c c e l e r a t e  c o r r o s i o n  of aluminum a l l o y s  
s h a l l  n o t  be  used f o r  c l e a n i n g .  M a t e r i a l s  conforming t o  MIL-C-5410, MIL-C- 
43616, o r  MIL-C-25769 s h a l l  b e  used f o r  chemical  c l e a n i n g .  Other  m a -  
terials o r  methods may be approved f o r  use  by t h e  p r o c u r i n g  a c t i v i t y  
( see  3.1). 



k 3.4 .2 .2  High s t r e n g t h  s t e e l s  - S t e e l s ,  i n c l u d i n g  c o r r o s i o n  and 

h e a t  r e s i s t a n t  s t e e l s ,  hardened by the rmal  t r ea tment  o r  by co ld  working 
t o  f u l l  o r  s u r f a c e  ha rdness  l e v e l  o f  Rockwell C40 and h i g h e r ,  s h a l l  be  
mechanical ly  b l a s t e d  f o r  r u s t  o r  s c a l e  removal. 

3 . 4 . 2 . 3  Low-strength s t e e l s  - S t e e l s  of Rockwell h a r d n e s s  l e s s  
than  C40 s h a l l  be c leaned i n  accordance w i t h  TT-C-490 o r  by o t h e r  p r o c e s s e s  
a s  approved by t h e  p r o c u r i n g  a c t i v i t y  ( s e e  3 .1 ) .  

* 3.4 .2 .4  Corrosion and h e a t  r e s i s t i n g  s t e e l s  - Except a s  i n d i c a t e d  
i n  3 .4 .2 .2 ,  c o r r o s i o n  and h e a t  r e s i s t i n g  meta l s  and a l l o y s  s h a l l  be  
c leaned  by s u i t a b l e  chemical  o r  mechanical  p r o c e s s e s ,  o r  combinat ions  
t h e r e o f .  However, m a t e r i a l s  which a r e  s u s c e p t i b l e  t o  damage by hydrogen 
s h a l l  be  mechanical ly  c leaned .  For m e t a l s  and a l l o y s  which a r e  s e n s i t i v e  
t o  contaminat ion by gaseous c o n s t i t u e n t s  such a s  hydrogen, oxygen, and 
n i t r o g e n ,  and aye exposed t o  atmospheres c o n t a i n i n g  such ma- 
t e r i a l s  d u r i n g  h e a t  t r e a t m e n t ,  e t c . ,  s u f f i c i e n t  metal  s h a l l  be removed 
d u r i n g  manufacture  t o  e l i m i n a t e  t h e  contaminated m a t e r i a l  ( s e e  3 . 2 ) .  Veri-  
f i c a t i o n  of e l i m i n a t i o n  s h a l l  be done. Procedures  f o r  and v e r i f i c a t i o n  of 
complete removal of contaminated m a t e r i a l  s h a l l  be accomplished.  Where 
chemical  c l e a n i n g  methods a r e  used,  t h e  m a t e r i a l s  s h a l l  n o t  r e s u l t  i n  any 
a t t a c k  of t h e  s u r f a c e ,  e i t h e r  p i t t i n g  o r  i n t e r g r a n u l a r .  Da i ly  determina-  
t i o n  f o r  t h i s  behav ior  s h a l l  be made u s i n g  a microscopic  method and ex- 
amined a t  a  m a g n i f i c a t i o n  which x r i l l  c l e a r l y  e s t a b l i s h  t h e  c o n d i t i o n .  How- 
e v e r ,  when i n t e r m i t t e n t  c l e a n i n g  o p e r a t i o n s  e x i s t ,  t h e  f requency of exami- 
n a t i o n  s h a l l  be reduced accord ing ly  b u t  s h a l l  n o t  be l e s s  than weekly i n -  
t e r v a l s .  P a r t s  wi th  p i t t e d  s u r f a c e s  o r  showing i n t e r g r a n u l a r  aLtack s h a l l  
be r e j e c t e d .  

JC 3 . 4 . 2 . 4 , l  The f i n a l  o p e r a t i o n  f o r  200 ,  300,  400 s e r i e s  and p r e c i p i -  

t a t ion-hardened  corros ior?  r e s i s t a n t  s t e e l s  s h a l l  be a  p a s s i v a t i o n  t r2a tment  
i n  accordance w i t h  QQ-P-35 o r  by methods approved by t h e  p r o c u r i n g  a . c t i v i t y  
( s e e  3 . 1 ) ,  fo l lowed by a  thorough r i n s i n g  and d ry ing .  S o l u t i o n s  f o r  p a s s i -  
v a t i o n  s h a l l  n o t  e t c h  t h e  s t e e l s .  Carbur ized o r  n i t r i d e d  s u r f a c e s  s h a l l  
n o t  be  p a s s i v a t e d .  The v e r i f i c a t i o n  of t h e  s u r f a c e  p a s s i v a t i o n  s h a l l  be  
i n  accordance w i t h  MIL-STD-753 f o r  a l l  p a r t s .  

3.4.2.5, Magnesium and i t s  a l l o y s  - Magnesium and i t s  a l l o y s  s h a l l  
be c leaned  i n  accordance w i t h  M 1 ~ - ~ - 3 1 7 1 ~  

k 3.4 .2 .6  Ti tanium and i t s  a l l o y s  - For removal 

o t h e r  t h a n  o r g a z i c  s o i l ,  t i t a n i u m  and i t s  a l l o y s  s h a l l  
c l eaned .  Other c l e a n i n g  methods s h a l l  n o t  be used,  un 
p r o c u r i n g  a c t i v i t y  ( see  3 .1 ) .  

of  con tamina t ion  
be mechanical ly  

l e s s  approved by t h e  

* 3 .4 .2 .7  F lux  removal - S o l d e r i n g ,  welding,  and b r a z i n g  f l u x e s  

s h a l l  b e  complete% removed. Hot w a t e r ,  a l c o h o l ,  o r  d ry  c l e a n i n g  s o l v e n t  
conforming t o  P-D-680, Type 11, s h a l l  be used ,  a s  may be a p p r o p r i a t e  f o r  
t h e  f l u x  o r  by a  method which w i l l  n o t  a t t a c k  a l l  me ta l s  i t  c o n t a c t s .  
Methyl o r  wood a l c o h o l  (methanol) s h a l l  n o t  be  used f o r  magnesium and i t s  



a l l o y s .  Acid o r  a l k a l i n e  m a t e r i a l s  s h a l l  n o t  b e  used u n l e s s  approved by t h e  
p r o c u r i n g  a c t i v i t y .  Completeness of removal of f l u x e s  c o n t a i n i n g  c h l o r i d e s  
s h a l l  be  v e r i f i e d  by t h e  t e s t  s p e c i f i e d  i n  4 .3 .2 .  I f  non-ch lor ide  c o n t a i n -  
i n g  f l u x e s  a r e  used ,  an a p p r o p r i a t e  t e s t  method s h a l l  be developed and used 
s u b j e c t  t o  app rova l  of t h e  p rocu r ing  a c t i v i t y  ( s e e  3 , l ) ,  

3; 3 . 4 . 2 . 8  R i n s i n g  - When e i t h e r  a c i d  o r  a l k a l i n e  m a t e r i a l s  a r e  em- 

p loyed ,  t h e  c l eaned  p a r t s  s h a l l  be g iven  a  thorough r i n s e  w i t h  wa te r  of 
adequa t e  p u r i t y  t o  remove a l l  a c i d  o r  a l k a l i  p r i o r  t o  f u r t h e r  t r ea tmen t  
and n o t  l e a v e  any r e s i d u a l  con t amina t i on .  

J( 3.5 Su r f ace  t r e a t m e n t s  of  aluminum and aluminum a l l o y s  - Unless  

o t h e r w i s e  s p e c i  f i e d ,  a l l  alkminum and aluminum a l l o y s  i n c l u d i n g  c l a d  alumi-  
num a l l o y  s u r f a c e s  s h a l l  e i t h e r  be anodized  t o  produce c o a t i n g s  conforming 
t o  MIL-A-8625 o r  s h a l l  r e c e i v e  a  chemica l  conve r s ion  t r e a t m e n t  t o  produce 
c o a t i n g s  conforming t o  MIL-C-5541. P a r t s  s u b j e c t  t o  wear ,  a b r a s i o n ,  e r o s i o n  
and s e v e r e  c o r r o s i o n  c o n d i t i o n  s h a l l  be anod ized ,  Chemical conve r s ion  
coa t ed  p a r t s  where subsequent  o rgan i c  f i n i s h i n g  i s  n o t  s p e c i f i e d  s h a l l  n o t  
be used a t  t empe ra tu re s  i n  exces s  of 150•‹F.  

j, 3 . 5 . 1  A i r c r a f t  a p p l i c a t i o n s  - A 1 1  aluminum and a l  uminum a1 l o y  

p a r t s  i n s t a l l e d  i n  e x t e r i o r  l o c a t i o n s  of  a i r c r a f t  which a r e  s u b j e c t e d  t o  
e r o s i o n ,  a b r a s i o n ,  wear and s e v e r e  c o r r o s i o n  c o n d i t i o n s  and a l l  aluminum 
a l l o y  p a r t s  forrning t h e  e x t e r i o r  of s e a p l a n e s ,  amphibious a i r c r a f t ,  a n t i -  
submarine w a r f a r e  a i r c r a f t  and a i r c r a f t  o p e r a t i n g  o f f  s h i p s ,  o t h e r  t h a n  
c a r r i e r s ,  s h a l l  be  anodized  by p r o c e s s e s  t o  produce c o a t i n g s  complying 
w i t h  t h e  r equ i r emen t s  of MIL-A-8625, e i t h e r  Type I o r  Type 11. 

* 3.5 .2  E l e c t r i c a l  p a r t s  - Che~ii ical  f i l m s  conforming t o  C l a s s  3  

t r ea tmen t  of MIL-C-5541 s h a l l  be  used on e l e c t r i c a l  p a r t s  where low e l e c -  
t r i c a l  c o n t a c t  r e s i s t a n c e  is  r e q u i r e d .  

XL 3 . 5 . 3  Touchzllp - Unless  o t h e r w i s e  s p e c i f i e d ,  a l l .  s u r f a c e s  which 

have t h e  a n o d i c  o r  chemica l  conve r s ion  c o a t i n g s ,  removed o r  damaged s h a l l  
be touched up o n l y  where r e q u i r e d  w i t h  MIL-C-81706 m a t e r i a l s  approved f o r  
C l a s s  L A  t r e a t m e n t  by Method B a p p l i c a t j o n  (b rush  o r  swab),  

3 .6  Su r f ace  t r e a t m e n t s  of magnesium a l l o y s  - 

* 3 . 6 . 1  Method - A l l  magnesium a l l o y s  s h a l l  be s u r f a c e  t r e a t e d  

o r  r e c e i v e  a n  anod ic  c o a t i n g  i n  accordance  w i t h  MIL-M-3171 o r  MIL-M-45202. 
Anodic c o a t i n g  a p p l i e d  i n  accordance  w i t h  MIL-M-45202 s h a l l  be  used f o r  
p a r t s  s u b j e c t  t o  a b r a s i o n ,  e r o s i o n ,  o r  wear .  For t h e  A i r  Fo rce ,  on ly  
anod ic  c o a t i n g s  I n  accordance  w i t h  MIL-M-45202, Type I ,  C l a s s  C o r  Type 11, 
Clas s  U s h a l l  b e  applied; MIL-M-3171 t r e a t m e n t s  s h a l l  on ly  be used f a r  
temporary p r o t e c t i o n  o r  touch-up of damaged anod ic  c o a t i n g s .  



3.6 .2  Touch-up - A l l  s u r f a c e s  which have t h e  anod ic  o r  chemical  
f i l m  removed o r  damaged s h a l l  be touched up, u s i n g . e i t h e r  t h e  Type I o r  
Type V I  p r o c e s s  of MIL-M-3171. Magnesium s u r f a c e s ,  anod ic  coa ted  i n  ac- 
cordance w i t h  MIL-A-45202, may be s t r i p p e d  and reanodized when approved by 
t h e  p r o c u r i n g  a c t i v i t y .  

3.7 Coatings - 

* 3 . 7 . 1  M e t a l l i c  c o a t i n g s  - M e t a l l i c  c o a t i n g s  s h a l l  be a p p l i e d  

by e l e c t r o d e p o s i t i o n ,  vacuum d e p o s i t i o n ,  mechanical  d e p o s i t i o n ,  m e t a l l i c  
compound d e p o s i t i o n ,  and thermal  s p r a y i n g  methods i n  conformance t o  a p p l i -  
c a b l e  s p e c i f i c a t i o n s .  Where thermal  a p p l i c a t i o n  pr0cesse.s a r e  used ,  i n  
no c a s e  s h a l l  t h e  temperature  of t h e  p a r t  be r a i s e d  t o  a d v e r s e l y  a f f e c t  
t h e  mechanical ,  o r  c o r r o s i o n  and s t r e s s  c o r r o s i o n  p r o p e r t i e s  of t h e  p a r t  
and i f  t h e  p a r t  i s  shot-peened p r i o r  t o  c o a t i n g ,  s h a l l  n o t  i m p a i r  t h e  e f -  
f e c t i v e n e s s  of t h e  shot-peening o p e r a t i o n  ( see  3 . 1 ) .  

d( 3.7.2 Metal l ic-ceramic and ceramic c o a t i n g s  - Meta l l i c -ce ramic  

and ceramic c o a t i n g s  s h a l l  be  a p p l i e d  by s p r a y i n g ,  d i p p i n g ,  e l e c t r o p h o r e t i c  
d e p o s i t i o n  and thermal  s p r a y i n g  methods i n  conformance t o  a p p l i c a b l e  s p e c i -  
f i c a t i o n s ,  fo l lowed by a  f u s i o n  o r  mechanical  t r ea tment  i f  a p p l i c a b l e .  
Where the rmal  a p p l i c a t i o n s  p rocesses  a r e  used ,  i n  no c a s e  s h a l l  t h e  tem- 
p e r a t u r e  of t h e  p a r t  be r a i s e d  t o  a d v e r s e l y  a f f e c t  t h e  mechanical  o r  corro-  
s i o n  and s t r e s s  c o r r o s i o n  p r o p e r t i e s  of t h e  p a r t ,  and i f  t h e  p a r t  i s  s h o t -  
peened p r i o r  t o  c o a t i n g ,  s h a l l  n o t  impa i r  t h e  e f f e c t i v e n e s s  of t h e  s h o t -  
peen ing  o p e r a t i o n  ( see  3 . 1 ) .  

+ 3 . 7 . 3  Coating f o r  c o r r o s i o n  c o n t r o l  = Unless o t h e r w i s e  s p e c i =  

f i e d ,  non-corros ion r e s i s t a n t  s t e e l s  and copper base  p a r t s  s h a l l  be cadmi- 
um, t i n  cadmium, t i n - l e a d ,  t i n ,  z i n c ,  o r  meta l l i c -ce ramic  coa ted  ( s e e  3.3 . ) .  

3 .7 .3 .1  Exemptions - Unless o t h e r w i s e  s p e c i f i e d ,  t h e  fo l lowing  
exemptions app ly .  

* 3 . 7 . 3 . 1 . 1  Coat ings  may be omi t t ed  from c o r r o s i o n  and stress cor ro -  

s i o n  r e s i s t a n t  m a t e r i a l s  excep t  f o r  t h e  fo l lowing  c o n d i t i o n s :  

( a )  Where t h e  in tended  use  i s  such t h a t  added p r o t e c t i o n  
i s  n o t  war ran ted .  

(b) Where p a r t s  o f  t h e s e  m a t e r i a l s  a r e  i n  c o n t a c t  wi th  
d i s s i m i l a r  meta l s  a s  d e f i n e d  i n  MIL-STD-889. 

(c )  Where unsea led  c r e v i c e s  e x i s t  e i t h e r  w i t h i n  t h e  p a r t  
o r  t h e  assembly of which i t  may be a  component, o r  
i n  c o n t a c t  w i t h  wood. 



* 3.7.3.1.2 S i n t e r e d  b e a r i n g s  of t h e  oi l - impregnated type  s h a l l  n o t  
be p l a t e d .  Crevices  between t h e  b e a r i n g  and t h e  housing s h a l l  be s e a l e d  
i f  t h e  two c o n s t i t u t e  a  d i s s i m i l a r  m e t a l  a s  d e f i n e d  i n  MIL-STD-889. 

* 3.7 .3 .1 .3  Surf a c e s  of components which a r e  assembled wi thou t  f a s t e n -  

e r s ,  c o n t a i n  nonsealed c r e v i c e s  and do n o t  c o n t a i n  l u b r i c a t i o n  p r o v i s i o n s  
s h a l l  have a  s u i t a b l e  c o r r o s i o n  c o n t r o l  c o a t i n g  which s h a l l  be w i t h i n  t h e  
t empera tu re  l i m i t a t i o n s  s p e c i f i e d  i n  3 .7 .5 .  I f  a  chromium s u r f a c e  i s  
s p e c i f i e d  ( see  3 . 7 . 4 . 1 ) ,  a  n i c k e l  undercoat  s h a l l  be  used ( see  3 .7 .4  and 
3 .7 .4 .2 ) .  

* 3 .7 .3 .1 .4  A l l  non-corrosion r e s i s t a n t  m e t a l  p a r t s ,  i n c l u d i n g  s t e e l  
p a r t s  having a  t e n s i l e  s t r e n g t h  up t o  and i n c l u d i n g  240,000 pounds p e r  
square  i n c h  ( p s i )  used f o r  components o f  l u b r i c a t i n g  and h y d r a u l i c  sys tems 
and components exposed t o  l u b r i c a n t s  and h y d r a u l i c  f l u i d s ,  excep t  f o r  
t u b i n g ,  s h a l l  be tin-cadmium p l a t e d  i n  accordance w i t h  MIL-P-23408. 

k 3 .7 .3 .1 .5  S t e e l  p a r t s  having a  t e n s i l e  s t r e n g t h  of 240,000 pounds 
p e r  square  inch  ( p s i )  o r  over  s h a l l  b e  coa ted  a s  f o l l o w s :  

(a )  With cadmium by vacuum d e p o s i t i o n  i.n accordance 
w i t h  MIL-C-8837. 

(b) With aluminum by vacuum d e p o s i t i o n  i n  accordance 
w i t h  MIL-C-23217, 

(c )  With cadmium o r  z i n c  by mechanical  d e p o s i t i o n  i n  
accordance w i t h  MIL-C-81,562. 

(d )  With aluminum and aluminum a l l o y s  by m e t a l l i c  com- 
pound decomposit ion i n  accordance w i t h  MIL-6-81740. 

( e )  With z i n c ,  aluminum, o r  o t h e r  m e t a l s  by thermal  
s p r a y i n g  ( p r e f e r a b l y  flame s p r a y i n g )  i n  accordance 
w i t h  MIL-M-6874. 

( f )  With aluminum (meta l l i c -ce ramic)  i n  accordance w i t h  
MIL-C-81751 o r  MIL-C-81797. 

Upon s p e c i f i c  approva l  of t h e  p r o c u r i n g  a c t i v i t y ,  s t e e l  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  l e v e l  of 240,000 p s i  o r  above may be c o a t e d  by c l e c t r o -  
p l a t i n g  provided t h e  p r o c e s s  can be  demonstra ted t o  b e  f r e e  from hydrogen 
embr i t t l ement  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  behav ior  of specimens 
p repared  and t e s t e d  i n  accordance w i t h  4 .3 .3 .  Unless  o t h e r w i s e  s p e c i f i e d ,  
t o  a s s u r e  cont inuous  c o n t r o l  of t h e  p r o c e s s  t o  p reven t  d e t r i m e n t a l  hydro- 
gen embr i t t l ement  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 ior  of s p e c i -  
mens, p repared  and t e s t e d  i n  accordance w i t h  4 . 3 . 4 ,  s h a l l  be made f o r  
each  p roduc t ion  l o t  o f  coa ted  s t e e l  p a r t s .  



* 3 . 7 . 3 . 1 . 6  S t e e l  p a r t s  hav ing  a t e n s i l e  s t r e n g t h  o f  o r  h e a t  t r e a t e d  

t o  l e s s  t h a n  240,000 pounds p e r  s q u a r e  i n c h  ( p s i )  may be  e i t h e r  c o a t e d  by 
e l e c t r o p l a t i n g  o r  as d e t a i l e d  i n  3 . 7 . 3 . 1 . 5 .  Upon s p e c i f i c  a p p r o v a l  o f  t h e  
p r o c u r i n g  a c t i v i t y ,  such  s t e e l  p a r t s  may b e  c o a t e d  by e l e c t r o p l a t i n g  p ro -  
v i d e d  t h e  p r o c e s s  c a n  b e  d e m o n s t r a t e d  t o  b e  f r e e  from hydrogen e m b r i t t l e -  
ment damage as 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  spec imens  p r e p a r e d  
and t e s t e d  i n  acco rdance  w i t h  4 .3 .3 .  Un les s  o t h e r w i s e  s p e c i f i e d ,  t o  a s -  
s u r e  c o n t i n u o u s  c o n t r o l  o f  t h e  p r o c e s s  t o  p r e v e n t  d e t r i m e n t a l  hydrogen  
e m b r i t t l e m e n 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 n o r y  b e h a v i o r  o f  s p e c i m e n s ,  
p r e p a r e d  and t e s t e d  i n  acco rdance  w i t h  4 . 3 . 4  s h a l l  be  made once  e a c h  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 .  I f  e v i d e n c e  o f  
hydrogen e m b r i t t l e m e n t  o f  spec imens  o r  p a r t s  ( l e s s  t h a n  240,000 pounds p e r  
s q u a r e  i n c h )  i s  shown, t h e  u s e  o f  t h e  p r o c e s s  s h a l l  b e  d i s c o n t i n u e d  u n t i l  
t h e  p r o c e s s  c o n d i t i o n s  a r e  c o r r e c t e d .  

* 3 .7 .3 .2  Cadmium p l a t i n g  and  c o a t i n g  - Cadmium p l a t i n g  sha1. l  b e  
i n  a c c o r d a n c e  w i t h  QQ-P-416 ( s e e  3 . 7 . 3  and 3 . 7 . 5 ) .  Cadmium c o a t i n g s  s h a l l  
be  i n  a c c o r d a n c e  w i t h  MIL-C-8837 o r  MIL-C-81562. U n l e s s  o t h e r w i s e  s p e c i -  
f i e d ,  cadmium c o a t i n g  o r  p l a t i n g  s h a l l  b e  C l a s s  1 t h i c k n e s s  (0.0005 i n c h ) .  
Cadmium p l a t i n g  and c o a t i n g  s h a l l  n o t  b e  used  i n  t h e  f o l l o w i n g  a p p l i c a t i o n .  

P a r t s  o f  h y d r a u l i c  equipment which may b e  i n  c o n t a c t  
w i t h  h y d r a u l i c  f l u i d s  and f u e l s .  

P a r t s  i.n f r i c t i o n a l  c o n t a c t  where  gouging  o r  b i n d i n g  
may b e  a  d e t r i m e n t a l  f a c t o r .  

I n  c o n f i n e d  s p a c e s ,  i n  t h e  p r e s e n c e  o f  o r g a n i c  
materials which  g i v e  o f f  c o r r o s i v e  and damaging 
v a p o r s .  

On t i t a n i u m  o r  i n  c o n t a c t  w i t h  t i t a n i u m  o r  on h i g h  
t e n s i l e  s t r e n g t h  s t e e l s  (above 240,000 p s i )  where 
h i g h  l e v e l s  o f  s u s t a i n e d  s t r e s s  a r e  imposed s u c h  as 
e x i s t  w i t h  t a p e r  j o i n t s  ( s e e  3 . 7 . 5 ) .  

P a r t s  which w i l l  b e  s u b s e q u e n t l y  s o l d e r e d .  

3 . 7 . 3 . 2 . 1  P a r t s  which canno t  b e  p r o c e s s e d  t o  c o m p l e t e l y  remove 
p r e - p l a t e  and p l a t i n g  f l u i d s  s h a l l  b e  vacuum c o a t e d  i n  a c c o r d a n c e  w i t h  
MIL-C-8837 o r  m e c h a n i c a l l y  c o a t e d  i n  acco rdance  w i t h  MIL-C-81562. 

A 3 . 7 . 3 . 2 . 2  Cadmium p l a t e d  o r  c o a t e d  p a r t s ,  s p e c i f i e d  f o r  a .Type  I1 

f i n i s h ,  s h a l l  b e  s u p p l e m e n t a r y  chromate  t r e a t e d  i n  a c c o r d a n c e  w i t h  MIL-C- 
17711.  

A 3 . 7 . 3 . 3  Z i n c  p l a t i n g  and c o a t i n g  - Zinc  p l a t i n g  s h a l l  b e  i .n ac-  
c o r d a n c e  w i t h  441-2-325 and z i n c  c o a t i n g s h a l l  b e  i n  a c c o r d a n c e  w i t h  
MIL-C-81562 ( s e e  3 . 7 . 3 ) .  U n l e s s  o t h e r w i s e  s p e c i f i e d ,  z i n c  p l a t i n g  o r  



c o a t i n g  s h a l l  be  Class 1 t h i c k n e s s  (0.001 i n c h ) .  Zinc p l a t i n g  and c o a t i n g  
s h a l l  n o t  be  used i n  t h e  fo l lowing  a p p l i c a t i o n s :  

( a )  P a r t s  f o r  ae rospace  and m i s s i l e  sys tems.  

(b) P a r t s  i n  c o n t a c t  w i t h  s t r u c t u r a l  f a b r i c  s u r f a c e s .  

( c )  P a r t s  i n  c o n t a c t  where c o r r o s i o n  p roduc t s  might 
i n t e r f e r e  w i t h  normal f u n c t i o n i n g .  

(d)  Grounding c o n t a c t s  where t h e  i n c r e a s e d  e l e c t r i c a l  
r e s i s t a n c e  of z i n c - p l a t e d  s u r f a c e s  would be  objec-  
t i o n a b l e .  

A 3.7.3.3.1 Zinc p l a t e d  o r  coa ted  p a r t s ,  s p e c i f i e d  f o r  a  Type I1 

f i n i s h ,  s h a l l  be supplementary chromate t r e a t e d  i n  accordance w i t h  MIL-C- 
17711. 

* 3.7 .4  Coat ings  f o r  f u n c t i o n a l  purposes  - Coat ings  f o r  f u n c t i o n a l  
-- -- 

purposes  s h a l l  be a s  s p e c i f i e d  i n  3 . 7 . 4 . 1  through 3.7.4.15.  Unless  o t h e r -  - 

wise  s p e c i f i e d ,  where t h e  s e l e c t e d  c o a t i n g  does  n o t  provide c o r r o s i o n  
p r o t e c t i o n  f o r  "' b a s i s  meta l  and t h e  coa ted  s u r f a c e  o r  p o r t i o n  t h e r e o f  
is  exposed t o  c o r r o s i v e  environment,  an undercoat  of 0.0910 t o  0.0016 i n c h  
of n i c k e l  o r  s t e e l  and z i n c  p a r t s  o r  an  undercoat  of 0.0008 t o  0,0010 i n c h  
n i c k e l  on copper a l l o y  p a r t s  i n  accordance w i t h  QQ-N-290 s h a l l  be used,  
The same r e s t r i c t i o n s  t h a t  a r e  a p p l i c a b l e  t o  s t e e l  p a r t s ,  coa ted  by chemical  
o r  e l e c t r o c h e m i c a l  d e p o s i t i o n  and having a t e n s i l e  s t r e n g t h  of 240,000 
pounds p e r  s q u a r e  i n c h  ( p s i )  and o v e r ,  as s t a t e d  i n  3 , 7 . 3 . 1 . 5 ,  s h a l l  b e  
a p p l i c a b l e  t o  c o a t i n g s  f o r  f u n c t i o n a l  u s e  excep t  f o r  chromium (see  3 , 7 . 4 . 1 ) .  
Coat ings  proposed f o r  a p p l i c a t i o n s  where t empera tu res  exceed I0OO0F i n  
s e r v i c e  s h a l l  be s u b j e c t  t o  approval  by t h e  p r o c u r i n g  a c t i v i t y .  

A 3.7 .4 .1  Chromium p l a t i n g  - Chromium p l a t i n g  s h a l l  be used f o r  a l l  
s u r f a c e s  s u b j e c t  t o  wear o r  a b r a s i o n ,  excep t  where o t h e r  s u r f a c e  ha rden ing  - 

p r o c e s s e s  a r e  used such a s  n i t r i d i n g ,  c a r b u r i z i n g  o r  where o t h e r  wear and 
a b r a s i o n  r e s i s t a n t  c o a t i n g s  a r e  s p e c i f i e d .  Chromium p l a t i n g  s h a l l  b e  i n  
accordance w i t h  QQ-C-320, Class  2 ( eng ineer ing)  w i t h  a  minimum of 0 ,002 
i n c h .  When chromium p l a t i n g  i s  s p e c i f i e d ,  i t  s h a l l  be used on o n l y  one 
o f  two c o n t a c t i n g  s u r f a c e s .  

* 3.7 .4 .2  Nickel  p l a t i n g  - Nicke l  p l a t i n g  s h a l l  be used f o r  t h e  

fo l lowing  a p p l i c a t i o n s  o n l y :  

( a )  Where t empera tu res  do n o t  exceed l,OOO•‹F and o t h e r  
c o a t i n g s  would n o t  be  s u i t a b l e .  

(b) To minimize t h e  e f f e c t s  of c r e v i c e  c o r r o s i o n  w i t h  
unp la ted  c o r r o s i o n - r e s i s t i n g  s t e e l  o r  s t a i n l . e s s  
s t e e l  i n  c o n t a c t  wi.th o t h e r  s t a i n l e s s  s t e e l .  



( c )  A s  an undercoat  f o r  o t h e r  f u n c t i o n a l  c o a t i n g s  
( s e e  3 .7 .4 ) .  

(d) To r e s t o r e  dimensions by b u i l d i n g  up worn s u r f a c e s .  

( e )  For r e s i s t a n c e  t o  sand e r o s i o n .  

Where n i c k e l  p l a t i n g  of p a r t s  o r  s u r f a c e s  i s  s p e c i f i e d ,  i t  s h a l l  b e  such 
as t o  produce c o a t i n g s  i n  accordance w i t h  QQ-N-290. Nicke l  p l a t i n g ,  excep t  
where used a s  an u n d e r p l a t i n g ,  ( s e e  3 .7 .4)  s h a l l  be  Class  2  (eng ineer ing)  
w i t h  a  minimum t h i c k n e s s  of 0.003 i n c h .  

* 3 .7 .4 .2 .1  Where a p p l i c a t i o n s  r e q u i r e  low r e s i d u a l  t e n s i l e  s t r e s s  

i n  t h e  p l a t e d  n i c k e l ,  p l a t i n g  s h a l l  be  i n  accordance w i t h  MIL-P-27418. 

* 3 .7 .4 .3  . Tin  and t i n - l e a d  p l a t i n g  - A p l a t i n g  of t i n  o r  t i n - l e a d  

may be  used on p a r t s  which a r e  subsequen t ly  s o l d e r e d .  T in  p l a t i n g  s h a l l  
be  a p p l i e d  i n  accordance w i t h  MIL-T-10727 and t i n - l e a d  p l a t i n g  s h a l l  b e  
i n  accordance w i t h  MIL-P-81728. 

* 3.7 .4 .4  Tin-cadmium p 1 a t i - i ~  - Tin-cadmium p l a t i n g  s h a l l  be  i n  ac- 
cordance w i t h  MIL-P-23408. 

JC 3 .7 .4 .5  S i l v e r  p l a t i n g  -. S i l v e r  p l a t i n g  s h a l l  be  i n  a c c o r d a ~ l c e  , 
w i t h  QQ-S-365, S i l v e r  p l a t i n g  s h a l l  n o t  be  used on t i t a n i u m  o r  i n  c o n t a c t  
w i t h  i i t an ium (see  3 .7 .5 ) .  

3.7.4.6 Gold p l a t i n g  - Gold p l a t i n g  s h a l l  be h n  accoriiance wi th  
MIL-(;-45204, 

A 3 , 7 . 4 . 7  Pa l l ad ium p l a t i n g  - Pal lad ium p l a t i n g  s h a l l  b e  i n  accord- 
a n c e  w i t h  MIL-P-45203. 

* 3 . 7 . 4 , 8  Rhodium p l a t i n g  - Rhodium p l a t i n g  s h a l l  be  i n  accordance 
w i t h  MIL-R-46085. 

3 .7 .4 .9  Black nick.e l  p l a t i n g  - Black n i c k e l  p l a t i n g  s h a l l  be  i n  
accordance w i t h  MIL-P-18317. 

t 3.7.4.10 Copper p l a t i n g  - Copper p l a t i n g  s h a l l  be  i n  accordance 
w i t h  MIL-C-14550, 

di 3.7 .4 .11 Hot-dip c o a t i n g s  - H o t - d i p c o a t i n g s m a y b e  u s e d w i t h i n  

t h e  l i m i t a t i o n s  p r e s c r i b e d  h e r e i n  f c r  t h e  same c o a t i n g  m a t e r i a l s  a p p l i e d  
by o t h e r  methods where s p e c i f i c a l l y  approved by t h e  p r o c u r i n g  a c t i v i t y .  
Coa t ings  s h a l l  be  i n  accordance w i t h  MIL-T-10727 f o r  t i n  and w i t h  MIL-A- 
40147 f o r  aluminum. 

3.7.4.12 E l e c t r o l e s s  n i c k e l  c o a t i n g  - Where s p e c i f i e d ,  e l e c t r o l e s s  
n i c k e l  c o a t i n g  s h a l l  be  i n  accordance w i t h  MIL-C-26074. 



3 .7 .4 .13  Aluminum c o a t i n g  - Aluminum and aluminum a l l o y  c o a t i n g s  
s h a l l  be usea  where t h e  p r o p e r t i e s  of t h e s e  m a t e r i a l s  p r e s e n t  d i s t i n c t  . . 

p r o t e c t i v e  advantages  i n  comparison w i t h  o t h e r  c o a t i n g s  and p l a t i n g s  a t  
t empera tu res  i n  excess  bf 450•‹F. Sur face  t r e a t m e n t  of aluminum and alumi- 
num a l l o y  c o a t i n g s ,  when r e q u i r e d ,  s h a l l  be a s  s p e c i f i e d  h e r e i n  ( s e e  3 . 5 ) .  
Aluminum and aluminum a l l o y  c o a t i n g s  s h a l l  be i n  accordance w i t h  MIL-C-81740 
o r  MIL-C-23217. 

3 .7 .4 .14 Meta l l i c -ce ramic  c o a t i n g  - Aluminum meta l l i c -ce ramic  
c o a t i n g  a r e  t o  b e  used f o r  s u r f a c e s  s u b j e c t  t o  o x i d a t i o n ,  c o r r o s i o n ,  g a l -  
v a n i c  c o r r o s i o n  and f o r  p r o t e c t i o n  from c o r r o s i o n  due t o  o t h e r  c o r r o s i v e  
environments.  Metal l ic-ceramic c o a t i n g s  s h a l l  be i n  accordance w i t h  
MIL-C-81751 o r  MIL-C-81797. 

3.7.4.15 Zirconium ox ide  c o a t i n g  - Zirconium ox ide  c o a t i n g  s h a l l  
be processed from m a t e r i a l s  i n  accordance w i t h  MIL-L-81572. 

3 .7 .5  Temperature l i m i t a t i o n s  - Unless o therwise  s p e c i f i e d ,  t h e  
t empera tu re  of coa ted  p a r t s  o r  o f  t h e  s u r f a c e s  wi th  which they  a r e  i n  con- 
t a c t  s h a l l  n o t  exceed t h e  fo l lowing :  

S i l v e r  
M e t a l l i c  ceramic 
Aluminum 
Zinc 
Cadmium 
Tin-Lead 
Tin-Cadmium 
Tin  

11 S h a l l  n o t  be used on t i t a n i u m  a l l o y s  o r  i n  c o n t a c t  w i t h  t i t a n i u m  - 
( see  3 . 7 . 4 . 5 ) .  

2/  Above 950•‹F t h e r e  may be an unfavorab le  e f f e c t  upon t h e  f a t i g u e  s t r e n g t h  - 
of t h e  s t e e l  b a s i s  meta l  due t o  d i f f u s i o n .  

3/ S h a l l  n o t  be  used on t i t a n i u m  a l l o y s  o r  i n  c o n t a c t  w i t h  t i t a n i u m  o r  on - 
h i g h  t e n s i l e  s t r e n g t h  s t e e l s  (above 240,000 p s i )  when h i g h  l e v e l s  of 
s u s t a i n e d  t e n s i l e  s t r e s s  a r e  imposed such a s  e x i s t  w i t h  t a p e r  j o i n t s  
( see  3 . 7 . 3 . 2 ) .  

These t empera tu re  l i m i t a t i o n s  a l s o  app ly  t o  p a r t s  which may be c o n t a c t e d  
by c o a t i n g  p a r t i c l e s  o r  c o a t i n g  c o r r o s i o n  p roduc t s  which may be  eroded 
under s e r v i c e  c o n d i t i o n s  and c o n t a c t  t h e s e  p a r t s .  T h i s  i s  n o t  a p p l i c a b l e  
t o  aluminum coa ted  p a r t s .  Pure  t i n  o r  t i n  c o n t a i n i n g  m a t e r i a l s  which 
undergo a s o l i d - s t a t e  t r a n s f o r m a t i o n ,  s h a l l  n o t  be used f o r  p a r t s  which 
a r e  f o r  use  a t  subzero  t empera tu res .  Where e l e c t r o p l a t i n g  o r  o t h e r  pro- 
t e c t i v e  methods a s  s p e c i f i e d  i n  t h i s  s p e c i f i c a t i o n  a r e  n o t  a p p l i e d ,  o t h e r  
methods of p r o r e c t i o n  s h a l l  be used and s h a l l  be approved by t h e  p r o c u r i n g  
a c t i v i t y .  



* 3.7.6 Thermal s p r a y i n g  - Assemblies  which w i l l  t r a p  p l a t i n g  
s o l u t i o n s  and a s sembl i e s  o r  p a r t s  which a r e  of  extreme s i z e  and we igh t  
f o r  c o n v e n t i a l l y  a v a i l a b l e  p l a t i n g  o r  c o a t i n g  equipment s h a l l  be  t h e r m a l  
sp rayed .  The m a t e r i a l  f o r  c o a t i n g  s h a l l  be a p p l i e d  d i r e c t l y  t o  t h e  s u r -  
f a c e  o f  t h e  p a r t  a f t e r  s u i t a b l e  s u r f a c e  p r e p a r a t i o n .  Where aluminum o r  
z i n c  c o a t i n g s  a r e  s p e c i f i e d  o r  r e q u i r e d  t o  be t he rma l  sprayed  ( s e e  3 . 7 . 3 . 1 . 5 ) ,  
t h e  w i r e  used f o r  flame s p r a y i n g  s h a l l  conform t o  MIL-W-6712. Unless  
o t h e r w i s e  s p e c i f i e d ,  t h e  c o a t i n g  t h i c k n e s s  s h a l l  be  0.004 t o  0.006 i n c h .  
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 d e r  o r  a p p l i c a b l e  drawing,  o t h e r  m a t e r i a l s  
conforming t o  MIL-W-6712 s h a l l  be t he rma l  sp rayed  f o r  m e t a l l i c  c o a t i n g s .  

A 3 .7 .6 .1  For c o r r o s i o n  c o n t r o l  - When m e t a l l i c  m a t e r i a l s  such  a s  

z i n c  o r  aluminum a r e  t he rma l  sprayed  f o r  c o r r o s i o n  c o n t r o l  of p a r t s ,  no  
u n d e r c o a t i n g  of a n o t h e r  m e t a l  such  a s  molybdenum s h a l l  be  p e r m i t t e d  a s  
t h e  s u b s t r a t e .  

* 3 .7 .6 .2  For f u n c t i o n a l  pu rposes  - When non -me ta l l i c  c o a t i n g s  

such  a s  z i r c o n i a ,  alurnina, m e t a l l i c - c e r a m i c s  (MIL-C-81751, Type J I I ) ,  c a r -  
b i d e s ,  s i l i c i d e s ,  t i t a n a t e s ,  c e rme t s ,  e t ~ .  a r e  thermal  sprayed  f o r  func-  
t i o n a l  u se  on p a r t s ,  an undercoa t  of a n o t h e r  m a t e r i a l  o r  m ix tu re s  of  ma- 
t e r i a l s  i n  v a r i o u s  p r o p o r t i o n s  t o  produce  c o a t i n g s  s h a l l  be al lowed a s  a  
s u b s t r a t e  where r e q u i r e d  t o  c o n t r o l  t h e  matching of t h e  c o - e f f i c i e n t s  of 
t he rma l  expans ion  of t h e  b a s e  meta l  and t h e  c o a t f n g .  

Nonmeta l l i c  c o a t i n g s  - 

* 3.8.1  Phosphate  t r e a t m e n t s  - Phosphate  t r e a t m e n t s ,  when approved 
-. - -- 

by t h e  p r o c u r i n g  a c t i v i t y ,  may be used on s u r f a c e s  where i t  i s  i m p r a c t i c a l  
t o  app ly  an adequate  c o r r o s i o n  co r l t r o l  c o a t i n g  o r  where a  c o r r o s i o n  con- 
t r o l  c o a t i n g  w i l l  i n t e r f e r  w i t h  f u n c t i o n .  Phosphate  t r e a t m e n t s ,  when ap- 
proved by t h e  p r o c u r i n g  a c t i v i t y ,  t h a t  conform t o  MIL-P-16232 may be  used 
on s t e e l  p a r t s .  

* 3.8.2 2 - Hard 

anod ic  c o a t i n g s  s h a l l  conform t o  Type I11 of MIL-A-8625. They s h a l l  b e  
used on p a r t s  where t h e  f u n c t i o n a l  purpose  i s  t o  p rov ide  a  wear r e s i s t a n t  
s u r f a c e .  Hard anod ic  c o a t i n g s  s h a l l  n o t  be  used  on p a r t s  where s u b j e c t  
t o  rework and t o  ove rhau l ing .  

* 3 . 8 . 3  Su r f ace  t r e a t m e n t s  f o r  cor ros ion-and  h e a t - r e s i s t i n g  s t e e l  

and a l l o y s  - Unplated c o r r o s i o n - r e s i s t i n g  and h e a t . - r e s i s t i n g  a l l o y s  s h a l l  
b e  f u r n i s h e d  a s  s p e c i f i e d .  Such a l l o y s  need n o t  b e  p l a t e d  u n l e s s  a  coa t -  
i n g  i s  n e c e s s a r y  t o  p r even t  d i s s i m i l a r  me ta l  c o n t a c t s  and c r e v i c e  c o r r o -  
s i o n  ( s e e  3 . 7 . 4 , 2 ) .  When p l a t i n g  i s  r e q u i r e d ,  i t  s h a l l  be i n  accordance  
w i t h  3 .7 .3 ) .  

3 .9  -- Processin_g - Unless  o t h e r w i s e  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 t e e l  p a r t s  p l a t e d  w i t h  h a r d  c o a t i n g s ,  such  a s  n i c k e l  and chromi- 
um and combina t ions  t h e r e o f ,  s h a l l  be  p roces sed  a s  fo l l ows .  



3 .9 .1  P l a t e d  p a r t s  below Rockwell C40 hardness  and s u b j e c t  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 i o n s  t h e r e o f ,  need n o t  be s h o t  peened p r i o r  t o  p l a t i n g  o r  baked a f t e r  
p l a t i n g .  

3.9.2 P l a t e d  p a r t s  below Rockwell C40 hardness  which a r e  designec 
f o r  un l imi ted  l i f e  under dynamic l o a d s  s h a l l  be  s h o t  peened i n  accordance 
w i t h  MIL-S-13165 p r i o r  t o  p l a t i n g .  Unless  o therwise  s p e c i f i e d ,  t h e  s h o t  
peening s h a l l  be accomplished on a l l  s u r f a c e s  f o r  which t h e  c o a t i n g  i s  re-  
q u i r e d  and on a l l  immediately 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 o f  s e c t i o n  s i z e  where s t r e s s e s  w i l l  b e  
c o n c e n t r a t e d .  

3 .9 .3  P l a t e d  p a r t s  which have a  ha rdness  of Rockwell C40, o r  
above,  and a r e  s u b j e c t  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  combinat ions  t h e r e o f ,  s h a l l  be baked a t  375 +25'F f o r  
n o t  l e s s  than  3 h o u r s ,  4 hours o r  a s  soon a s  p r a c t i c a b l e  a f t e r  p l a t i n g .  

3 .9 .4  P l a t e d  p a r t s  which have a  ha rdness  of Rockwell C40, o r  
above,  and a r e  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  be  
s h o t  peened i n  accordance w i t h  MIL-S-13165 p r i o r  t o  p l a t i n g .  Unless  o t h e r -  
wise  s p e c i f i e d ,  t h e  s h o t  peening s h a l l  be  accomplished on a11  s u r f a c e s  f o r  
which t h e  c o a t i n g  i s  r e q u i r e d  and on a l l  i m . ~ e d i a t e l y  a d j a c e n t  s u r f a c e s  when 
they 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 e s  w i l l  be  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 a t  
375 +25"F f o r  a  minimum of 3  hours  w i t h i n 4  hours  o r  a s  soon a s  p r a c t i c a b l e  
a f t e r  p l a t i n g .  

ir 3 . i 0  S h o t d e e n i n g  and ocher  r e s i d u a l  compressive s t r e s s - i n d u c i n g  - - 
t r e a t m e n t s  - Shot peen ing ,  i n  accordance w i t h  MIL-S-13165, and o t h e r  com- 
p r e s s i v e  s t r e s s - i n d u c i n g  t r e a t m e n t s  may be used t o  o b t a i n  improved f a t i g u e  
behav ior  and s t r e s s  c o r r o s i o n  c rack ing  r e s i s t a n c e ,  us ing  c o n t r o l l e d  pro- 
cedures .  The maximum tempera tu res  f o r  use  of any p a r t  s h a l l  n o t  exceed 50•‹F 
l e s s  than  t h e  recovery  t empera tu re  o f  t h e  s t r e s s e d  s u r f a c e  of t h e  m a t e r i a l  
invo lved .  Procedure  d e t a i l s  s h a l l  be  p repared  and l i s t e d  on t h e  a p p l i c a b l e  
drawings o r  a p p l i c a b l e  r e f e r e n c e  documents f o r  p a r t s .  S p e c i f i c  a t t e n t i o n  
s h a l l  be  p a i d  t o  use  of recognized p rocedures ,  equipment,  m a t e r i a l s ,  and 
c o n t r o l  methods. 

3 .11  Workmanship - P a r t s  and assembl ies  shal l .  be  t h e  r e s u l t  o f  
use o f  t h e  b e s t  p r o c e s s e s  covered h e r e i n ,  a s  demonstra ted by s e r v i c e a b i l i t y  
o f  t h e  p a r t s .  

4 .  QUALITY ASSURANCE PROVISIQNS 

3; 4 . 1  R e s p o n s i b i l i t y  f o r  i n s p e c t i o n  - 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  purchase  o r d e r ,  t h e  s u p p l i e r  i s  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  requ i rements  a s  s p e c i f i e d  h e r e i n .  Except as 
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 ,  t h e  s u p p l i e r  may use  h i s  own 



o r  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  t h e  performance of t h e  i n s p e c t i o n  
requirements  s p e c i f i e d  h e r e i n ,  u n l e s s  d isapproved by t h e  Government.. The 
Government r e s e r v e s  t h e  r i g h t  t o  perform any of t h e  i n s p e c t i o n s  set 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  are. deemed necessa ry  t o  a s s u r e  
s u p p l i e s  and s e r v i c e s  conform t o  p r e s c r i b e d  requ i rements .  

4.2 I n s p e c t i o n  - The methods of c l e a n i n g  meta l  s u r f a c e s ,  ap- 
p l i c a t i o n  of s u r f a c e  t r e a t m e n t s ,  and a l l  m a t e r i a l s  e n t e r i n g  i n t o  t h e  
p r o c e s s e s  s h a l l  be  s u b j e c t  t o  i n s p e c t i o n ,  Where i n s p e c t i o n  i s  conducted 
a t  t h e  c o n t r a c t o r ' s  p l a n t ,  a l l  r e q u i r e d  t e s t s  s h a l l  be  conducted by t h e  
c o n t r a c t o r ,  

4 .2 .1  Prev ious  approval  - Acceptance o r  approva l  of m a t e r i a l  
o r  of any s u r f a c e  t r e a t m e n t  o r  c o r r o s i o n  p r e v e n t i v e  p r o c e s s  d u r i n g  t h e  
course  of manufacture  s h a l l ,  i n  no c a s e ,  be cons t rued  a s  a  guaran tee  of 
t h e  accep tance  o f  t h e  f i n i s h e d  product .  

4 . 3  T e s t s  - 

* 4 . 3 . 1  Acid c o n d i t i o n  of vapor d e g r e a s e r  - F i f t y  m i l l i l i t e r s  of 
condensate  from tG machine under t e s t  s h a l l  be  shaken w i t h  50 m i l l i l i t e r s  
of b o i l e d  d i s t i l l e d  w a t e r  t o  which h a s  been added a  few drops  of ch lo ro-  
phenol r e d  i n d i c a t o r  s o l u t i o n .  A yel low o r  orange c o l o r  i n d i c a t e s  an a c i d  
c o n d i t i o n .  A t  t h e  o p t i o n  o f  t h e  p r o c e s s o r ,  t h e  a c i d  c o n d i t i o n  may be  de- 
termined by u s i n g  a  pH meter  employing a  g l a s s  and a  calomel e l e c t r o d e .  
F i f t y  m i l l i l i t e r s  o f  t h e  condensate  s h a l l  be shaken w i t h  50 m i l l i l i t e r s  of 
b o i l e d  d i s t i l l e d  w a t e r  and t h i s  s o l u t i o n  p laced  on t h e  pH meter ,  s t andard-  
i z e d  w i t h  a  b u f f e r  s o l u t i o n  of approximately  7 .0 ,  The pH of t h e  wa te r  
l a y e r  s h a l l  be 7.0 - + 0 .3 .  

I 

P; 4 .3 .2  Tes t  f o r  c h l o r i d e  - c o n t a i n i k n g  f l u x  r e s i d u e s  - Welded, 

s o l d e r e d  o r  b r a z e d  a r e a s  may be t e s t e d  f o r  completeness of f l u x  removal 
by l e a c h i n g  t h e  a r e a  w i t h  a  smal l  q u a n t i t y  of d i s t i l l e d  w a t e r  and adding 
a  few drops  of n i t r i c  a c i d  and a  few drops  of 5-percent  s i l v e r  n i t r a t e  
s o l u t i o n  t o  t h e  l e a c h .  I f  a whi te  p r e c i p i t a t e  i s  formed i n  an amount 
g r e a t e r  than  t h a t  formed i n  an equa l  volume of s t a n d a r d  sodium c h l o r i d e  
s o l u t i o n  ( e q u i v a l e n t  t o  1 3  ppm a s  c h l o r i d e )  t r e a t e d  i n  a  l i k e  manner t h e  
f l u x  removal i s  n o t  complete .  

* 4 .3 .2 .1  Standard sodium c h l o r i d e  s o l u t i o n  - Weigh 0.0214 +0.0007 -- 
g r a m  of  sodium c h l o r i d e  a f t e r  d ry ing  f o r  2  hours  a t  225OF and d i s s o l v e  
i n  d i s t i l l e d  w a t e r .  D i l u t e  t o  1. l i t e r  a t  70•‹F i n  a  vo lumet r ic  f l a s k .  

* 4 . 3 . 3  Preproduc t ion  p rocess  q u a l i f i c a t i o n  t e s t  f o r  embr i t t l ement  -- 
Four round notched s t e e l  specimen, w i t h  t h e  a x i s  o f  t h e  s p e c i m e n T i 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 low d i r e c t i o n  s h a l l  
be  s e l e c t e d  from f o u r  i n d i v i d u a l  h e a t s  ( t o t a l  of s i x t e e n  specimens) .  These 
specimens s h a l l  b e  p repared  us ing  t h e  s p e c i f i c  s t e e l  a l l o y  f o r  which pre-  
p r o d u c t i o n  q u a l i f i c a t i o n  of t h e  p r o c e s s  is t o  be demonstra ted,  They 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  range r e p r e s e n t i n g  produc- 
t i o n  usage.  The c o n f i g u r a t i o n  s h a l l  be i n  accordance w i t h  Figure  8 of 



ASTM E 8  f o r  rounded specimens. Specimens s h a l l  have a  60-degree V-notch 
l o c a t e d  approximately  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  Vee s h a l l  be  approximately  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  specimen\ reduced s e c t i o n .  The Vee 
s h a l l  have a  0.010 inch  - 4-0.0005 inch  r a d i u s  of c u r v a t u r e  a t  t h e  b a s e  of 
t h e  no tch .  The specimens s h a l l  be  g iven  t h e  same p r e t r e a t m e n t s ,  e l e c t r o -  
p l a t i n g  and p o s t - p l a t i n g  t r e a t m e n t s  proposed f o r  p r o d u c t i o n ,  The specimens 
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  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  notch t e n s i l e  s t r e n g t h  of t h e  unp la ted  m a t e r i a l  f o r  a  minimum of 
200 hours .  The p r o c e s s  s h a l l  be cons idered  s a t i s f a e t o ~ y  i f  a l l  specimens 
show no i n d i c a t i o n  of c racks  o r  f a i l u r e .  The t e s t  r e s u l t s  and p r o c e s s  con- 
t r o l  i l l format ion s h a l l  be submi t t ed  t o  t h e  p rocur ing  a c t i v i t y  f o r  approva l .  
U n t i l  approva l  has  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  ( s e e  3 . 7 . 3 . 1 - 5  
and 3 . 7 . 3 . 1 . 6 ) .  

A 4 .3 .4  P r o d u c t i o n ~ r o c e s s  c o n t r o l  t e s t  f o r  embr i t t l ement  - Where -- --- 
n o t  c a l l e d  o u t  i n  t h e  a p p l i c a b l e  p l a t i n g  documents f o r  q u a l i t y  conformance 
i n s p e c t i o n  and t o  a s s u r e  adequacy o f  t h e  procedures  and o p e r a t j o n s  employed 
f o r  cont inuous  p roduc t ion  o f  h i g h  q u a l  kty p l a t i n g  , Four round notched s t e e l  
specimens s h a l l  be  p repared  and t e s t e d  a s  d e t a i l e d  i n  4 , 3 . 3 .  Specimens 
may be from one o r  more h e a t s .  i n  Lieu of t h e  notched s t e e l  specimens,  
p l a t e d  a r t i c l e s  may be s e l e c t e d  a s  d e t a i l e d  i n  t h e  a p p l i c a b l e  p l a t i n g  docu- 
ment f o r  t e s t ,  The r e s u l t s  o f  t e s t s  made t o  determine conformance t o  
d e f i n i t e  c o n t r a c t s  o r  purchase  o r d e r s  a r e  a c c e p t a b l e  as ev idence  o f  r_ i~e 
p r o p e r t i e s  be ing  o b t a i n e d  d u r i n g  p roduc t ion  ( see  3.7,1,1,5 and 3.7,3, i,6), 

5 .  PREPAIUT LON FOR DELIVERY 

5,l. T h i s  s e c t i o n  i s  n o t  app i . i cab le  to t h i s  s p e c i f i c a t i o n ,  

6 ,  NOTES 

6 . 1  Intended use  - The s u r f a c e  t r e a t m e n t s  and coat i -ngs  pre- 
s c r i b e d  by t h i s  s p e c i f i c a t i o n  a r e  i n t e n d e d  for use on rneeal s u r f a c e s  of 
ae rospace  weapons, e l e c t r i c a l ,  e l e c t r o n i c  and o ther  sys tems,  

k 6 - 2  D e f i n i t i o n s  - The terms "coa t ing"  and '"lPlatiraggf as used 
-. 

i n  t h i s  document may be  used interchangeable. ,  However, t h e  term $ 'coa t ingg*  
is  g e n e r a l l y  a p p l i e d  t o  materi.al.s on metal s u r f a c e s  d e p o s i t e d  by aone lec -  
t r o d e p o s i t i o n  r t?cesses ,  whereas " p l a t i n g "  a r e  those makerials d e p o s i t e d  
e l e c t r o l y t i c a l l y ,  

6 , 3  Claan_%;es E r o m ~ r e v i a u s  - -- i s s u e  ------ - The o u t s i d e  margins a f  t h i s  
d0cue.n.t have been marked " A i '  t o  Ladicate where clhar~ges ( d e l e t i o n s  , adcX:L- 
t i o n s ,  ere, ) from t h e  p rev ious  i s s u e  haw b ~ e n  made, T h i s  laas been done 
a s  a  convenience on ly  and t h e  Government assumes no 1iabibElit-y whatsoever  
f o r  any i n a c c u r a c i e s  i n  t h e s e  n o t a t i o n s ,  B l d d ~ r s  and r u n t r a c t o r s  a r e  
cau t ioned  t o  e v a l u a t e  t h e  requ i rements  of t h i s  document based on t h e  e n t i r e  
c o n t e n t  a s  w r i t t e n  i r r e s p e c t i v e  o f  t h e  rnarg-fnal n o t a t i o n s  and r e l a t i o n s h i p  
t o  t h e  l a s t  p rev ious  i s s u e .  
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