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S u p e rs e d i n g  AM S 2 2 6 3 E  

T o l e ra n c e s  
N i c k e l ,  N i c ke l  A l l o y ,  a n d  C o b a l t  Al l o y  A i rc ra ft  T u b i n g  

R AT I O N AL E  

AM S 2 2 6 3 F  i s  t h e  re s u l t  o f a  F i v e - Y e a r R e v i e w  a n d  u p d a t e  o f t h e  s p e c i fi c a t i o n .  T h e  re v i s i o n  u p d a t e s  t h e  t i t l e  t o  c l a ri fy  t h e  
a p p l i c a b i l i t y  o f t h e  d o c u m e n t .  

1 .  S C O P E  

T h i s  s p e c i fi c a t i o n  c o v e rs  e s t a b l i s h e d  i n c h - p o u n d  m a n u fa c t u ri n g  t o l e ra n c e s  a p p l i c a b l e  t o  s e a m l e s s  a n d  w e l d e d  t h i n - w a l l  
a i rc ra ft  t u b i n g  o f n i c k e l ,  n i c k e l  a l l o y s ,  a n d  c o b a l t  a l l o y s  o rd e re d  t o  i n c h - p o u n d  d i m e n s i o n s .  T h e s e  t o l e ra n c e s  a p p l y  t o  a l l  
c o n d i t i o n s  a n d  a re  b a s e d  o n  i n d i v i d u a l  m e a s u re m e n ts ,  u n l e s s  o t h e rw i s e  n o t e d .  T h e  t e rm  “ e x c l u s i v e ”  i s  u s e d  t o  a p p l y  o n l y  
t o  t h e  h i g h e r fi g u re  o f a  s p e c i fi e d  ra n g e .  

2 .  AP P L I C AB L E  D O C U M E N T S  

T h e  i s s u e  o f t h e  fo l l o w i n g  d o c u m e n ts  i n  e ffe c t  o n  t h e  d a t e  o f t h e  p u rc h a s e  o rd e r fo rm s  a  p a rt  o f t h i s  s p e c i fi c a t i o n  t o  t h e  
e x t e n t  s p e c i fi e d  h e re i n .  T h e  s u p p l i e r m a y  w o rk  t o  a  s u b s e q u e n t  re v i s i o n  o f a  d o c u m e n t  u n l e s s  a  s p e c i fi c  d o c u m e n t  i s s u e  i s  
s p e c i fi e d .  W h e n  t h e  re fe re n c e d  d o c u m e n t  h a s  b e e n  c a n c e l l e d  a n d  n o  s u p e rs e d i n g  d o c u m e n t  h a s  b e e n  s p e c i fi e d ,  t h e  l a s t  
p u b l i s h e d  i s s u e  o f t h a t  d o c u m e n t  s h a l l  a p p l y .  

2 . 1  S AE  P u b l i c a t i o n s   

Av a i l a b l e  fro m  S AE  I n t e rn a t i o n a l ,  4 0 0  C o m m o n w e a l t h  D ri v e ,  W a rre n d a l e ,  P A 1 5 0 9 6 - 0 0 0 1 ,  T e l :  8 7 7 - 6 0 6 - 7 3 2 3  ( i n s i d e  U S A 
a n d  C a n a d a )  o r + 1  7 2 4 - 7 7 6 - 4 9 7 0  ( o u t s i d e  U S A) ,  w w w . s a e . o rg .   

AS 7 7 6 6  T e rm s  U s e d  i n  Ae ro s p a c e  M e t a l s  S p e c i fi c a t i o n s  

2 . 2  D e fi n i t i o n s  

T e rm s  u s e d  i n  AM S  a re  d e fi n e d  i n  AS 7 7 6 6 .  
  

D o wn l o a d e d  fr o m  S A E  I n t e r n a t i o n al  b y Z h e j i an g U n i ve r s i t y,  W e d n e s d a y,  D e c e m b e r  2 1 ,  2 0 2 2



 
S AE  I N T E R N AT I O N AL  AM S 2 2 6 3 ™ F  P a g e  2  o f 6  
 

 
3 .  D I AM E T E R   

M e a n  d i a m e te r i s  t h e  a v e ra g e  o f t w o  m e a s u re m e n ts  t a k e n  a t  ri g h t  a n g l e s  t o  e a c h  o t h e r a t  t h e  s a m e  s e c t i o n .  O v a l i t y  i s  t h e  
d i ffe re n c e  b e tw e e n  t h e  m a x i m u m  a n d  m i n i m u m  d i a m e t e rs  o f a n y  o n e  s e c t i o n  o f a  t u b e .  

3 . 1  S e a m l e s s ,  C o l d  F i n i s h e d   

3 . 1 . 1  N i c k e l - C o p p e r Al l o y ,  An n e a l e d   

Ta b le  1  - D ia m ete r to lera n ce s ,  a n n e a le d n icke l-co p p e r a llo y 

S p e c i fi e d  O D  
I n c h e s  

S p e c i fi e d  
W a l l  T h i c kn e s s  

%  o f O D  

T o l e ra n c e   
I n c h e s  

O D  
P l u s  

T o l e ra n c e   
I n c h e s  

O D  
M i n u s  

T o l e ra n c e   
I n c h e s  

M e a n  O D  
P l u s  

T o l e ra n c e   
I n c h e s  

M e a n  O D  
M i n u s  O v a l i ty  

             U p  t o  0 . 4 0 0 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 0 4  0  0 . 0 0 4  
 O v e r  3 . 0  0 . 0 0 4  0  - -  - -  - -  
       
O v e r 0 . 4 0 0  t o  0 . 6 2 5 ,  e x c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 0 5  0  0 . 0 0 5  
 O v e r  3 . 0  0 . 0 0 5  0  - -  - -  - -  
       
         0 . 6 2 5  t o  1 . 5 0 0 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 0 5         0 . 0 0 5  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 0 5  0 . 0 0 5  - -  - -  - -  
       
O v e r 1 . 5 0 0  t o  4 . 5 0 0 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 1 0         0 . 0 1 0  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 1 0  0 . 0 1 0  - -  - -  - -  
       
O v e r 4 . 5 0 0  t o  6 . 0 0 0 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 1 5         0 . 0 1 5  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 3 0  0 . 0 3 0  0 . 0 1 5         0 . 0 1 5  - -  
       
O v e r 6 . 0 0 0  t o  7 . 5 0 0 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 2 0         0 . 0 2 0  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 4 0  0 . 0 4 0  0 . 0 2 0         0 . 0 2 0  - -  
       
O v e r 7 . 5 0 0  t o  8 . 6 2 5 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 2 5         0 . 0 2 5  0 . 0 1  x  O D  

 O v e r  3 . 0  0 . 0 5 0  0 . 0 5 0  0 . 0 2 5         0 . 0 2 5  - -  
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3 . 1 . 2  N i c k e l - C h ro m i u m - I ro n  Al l o y ,  An n e a l e d   

Ta b le  2 - D ia m ete r to lera n ce s ,  a n n e a le d n icke l-ch ro m ium -iro n  a llo y 

S p e c i fi e d  O D  
I n c h e s  

S p e c i fi e d  
W a l l  T h i c kn e s s  

%  o f O D  

T o l e ra n c e   
I n c h e s  

O D  
P l u s  

T o l e ra n c e   
I n c h e s  

O D  
M i n u s  

T o l e ra n c e   
I n c h e s  

M e a n  O D  
P l u s  

T o l e ra n c e   
I n c h e s  

M e a n  O D  
M i n u s  O v a l i ty  

             U p  t o  0 . 4 0 0 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 0 4  0  0 . 0 0 4  
 O v e r  3 . 0  0 . 0 0 4  0  - -  - -  - -  
       
O v e r 0 . 4 0 0  t o  0 . 6 2 5 ,  e x c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 0 5  0 . 0 0 5  0 . 0 0 5  
 O v e r  3 . 0  0 . 0 0 5  0 . 0 0 5  - -  - -  - -  
       
         0 . 6 2 5  t o  1 . 5 0 0 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -    0 . 0 0 7 5    0 . 0 0 7 5  0 . 0 1  x  O D  
 O v e r  3 . 0    0 . 0 0 7 5    0 . 0 0 7 5  - -  - -  - -  
       
O v e r 1 . 5 0 0  t o  3 . 5 0 0 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 1 0  0 . 0 1 0  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 1 0  0 . 0 1 0  - -  - -  - -  
       
O v e r 3 . 5 0 0  t o  4 . 5 0 0 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 1 5  0 . 0 1 5  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 1 5  0 . 0 1 5  - -  - -  - -  
       
O v e r 4 . 5 0 0  t o  6 . 0 0 0 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 2 0  0 . 0 2 0  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 4 0  0 . 0 4 0  0 . 0 2 0  0 . 0 2 0  - -  
       
O v e r 6 . 0 0 0  t o  6 . 6 2 5 ,  i n c l  U p  t o  3 . 0 ,  i n c l  - -  - -  0 . 0 2 5  0 . 0 2 5  0 . 0 1  x  O D  

 O v e r  3 . 0  0 . 0 5 0  0 . 0 5 0  0 . 0 2 5  0 . 0 2 5  - -  

3 . 2  C o p p e r F u rn a c e  B ra z e d ,  C o l d  F i n i s h e d   

3 . 2 . 1  N i c k e l - C o p p e r Al l o y ,  An n e a l e d   

Ta b le  3 - Dia m ete r to lera n ce s ,  a n n e a le d n icke l-co p p e r a llo y 

S p e c i fi e d  O D  
I n c h e s  

S p e c i fi e d  
W a l l  T h i c kn e s s  

I n c h e s  

O D  T o l e ra n c e  
I n c h e s  

P l u s  

O D  T o l e ra n c e  
I n c h e s  

M i n u s  

0 . 1 2 5  0 . 0 2 8  0 . 0 0 1         0 . 0 0 1  
0 . 1 8 8  0 . 0 2 8  0 . 0 0 1         0 . 0 0 1  
0 . 2 5 0  0 . 0 2 8  0 . 0 0 3  0  
0 . 3 1 2  0 . 0 2 8  0 . 0 0 3  0  
0 . 3 7 5  0 . 0 2 8  0 . 0 0 3  0  
0 . 5 0 0  0 . 0 2 8  0 . 0 0 5  0  
0 . 6 2 5  0 . 0 2 8  0 . 0 0 5  0  
0 . 6 2 5  0 . 0 3 5  0 . 0 0 5  0  
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3 . 3  W e l d e d ,  Al l  Al l o y s   

O D  t o l e ra n c e s  a p p l y  t o  m e a n  O D  fo r t u b i n g  w i t h  s p e c i fi e d  w a l l  t h i c k n e s s  o f 3 %  o r l e s s  o f s p e c i fi e d  O D .  O D  a n d  I D  t o l e ra n c e s  
s h a l l  n o t  b o t h  a p p l y  t o  t h e  s a m e  l o t  o f t u b i n g .  

Ta b le  4 - D ia m ete r to lera n ce s  a n d o va lity,  a ll a llo ys ,  we lde d tub in g 

S p e c i fi e d  O D  
I n c h e s  

S p e c i fi e d  
W a l l  T h i c kn e s s  

%  o f O D  

T o l e ra n c e  
I n c h e s  

P l u s  a n d  M i n u s  
O D  

T o l e ra n c e  
I n c h e s  

P l u s  a n d  M i n u s  
I D  O v a l i ty  

               U p  t o  0 . 0 9 4 ,  i n c l  U p  t o  3 . 0 ,  i n c l  0 . 0 0 1  0 . 0 0 1  0 . 0 0 1  
 O v e r  3 . 0  0 . 0 0 1  0 . 0 0 1  - -  
     
O v e r 0 . 0 9 4    t o  0 . 1 8 7 5 ,  e x c l  U p  t o  3 . 0 ,  i n c l    0 . 0 0 1 5    0 . 0 0 1 5  0 . 0 0 2  
 O v e r  3 . 0    0 . 0 0 1 5    0 . 0 0 1 5  - -  
     
         0 . 1 8 7 5  t o  0 . 5 0 0 ,  e x c l  U p  t o  3 . 0 ,  i n c l  0 . 0 0 3  0 . 0 0 5  0 . 0 0 4  
 O v e r  3 . 0  0 . 0 0 3  0 . 0 0 5  - -  
     
         0 . 5 0 0    t o  1 . 0 0 0 ,  e x c l  U p  t o  3 . 0 ,  i n c l  0 . 0 0 4  0 . 0 0 6  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 0 4  0 . 0 0 6  - -  
     
         1 . 0 0 0    t o  1 . 5 0 0 ,  e x c l  U p  t o  3 . 0 ,  i n c l  0 . 0 0 5  0 . 0 0 7  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 0 5  0 . 0 0 7  - -  
     
         1 . 5 0 0    t o  2 . 0 0 0 ,  e x c l  U p  t o  3 . 0 ,  i n c l  0 . 0 0 6  0 . 0 0 8  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 0 6  0 . 0 0 8  - -  
     
         2 . 0 0 0    t o  2 . 5 0 0 ,  e x c l  U p  t o  3 . 0 ,  i n c l  0 . 0 0 7  0 . 0 1 0  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 0 7  0 . 0 1 0  - -  
     
         2 . 5 0 0    t o  3 . 5 0 0 ,  e x c l  U p  t o  3 . 0 ,  i n c l  0 . 0 1 0  0 . 0 1 4  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 1 0  0 . 0 1 4  - -  
     
         3 . 5 0 0    t o  5 . 0 0 0 ,  e x c l  U p  t o  3 . 0 ,  i n c l  0 . 0 1 5  0 . 0 2 0  0 . 0 1  x  O D  
 O v e r  3 . 0  0 . 0 1 5  0 . 0 2 0  - -  

4 .  W AL L  T H I C KN E S S   

4 . 1  S e a m l e s s ,  C o l d  F i n i s h e d   

4 . 1 . 1  W a l l  t h i c kn e s s  o f a l l  t u b e s  e x c e p t  fo r t h o s e  a l l o y s  a n d  s i z e s  s h o w n  i n  4 . 1 . 2  a n d  4 . 1 . 3  s h a l l  n o t  v a ry  m o re  t h a n  ± 1 0 % .  

4 . 1 . 2  N i c k e l - C o p p e r Al l o y ,  S e a m l e s s   

4 . 1 . 2 . 1  W a l l  t h i c k n e s s  m a y  v a ry  ± 1 2 . 5 %  fo r t h e  fo l l o w i n g  s i z e s :  

4 . 1 . 2 . 1 . 1  T u b e s  w i t h  s p e c i fi e d  O D  o v e r 0 . 4 0 0  t o  0 . 6 2 5  i n c h ,  e x c l u s i v e ,  w i t h  s p e c i fi e d  w a l l  t h i c kn e s s  o f 0 . 0 4 0  i n c h  a n d  
o v e r.  

4 . 1 . 2 . 1 . 2  T u b e s  w i t h  s p e c i fi e d  w a l l  th i c k n e s s e s  m o re  t h a n  2 5 %  o f t h e  s p e c i fi e d  O D .  

4 . 1 . 2 . 1 . 3  T u b e s  o v e r 4 . 5 0 0  i n c h e s  i n  s p e c i fi e d  O D .  
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4 . 1 . 3  N i c k e l - C h ro m i u m - I ro n  Al l o y ,  S e a m l e s s   

4 . 1 . 3 . 1  W a l l  t h i c k n e s s  m a y  v a ry  ± 1 5 %  fo r t h e  fo l l o w i n g  s i z e s :  

4 . 1 . 3 . 1 . 1  T u b e s  w i t h  s p e c i fi e d  O D  o v e r 0 . 4 0 0  t o  0 . 6 2 5  i n c h ,  e x c l u s i v e ,  w i t h  s p e c i fi e d  w a l l  t h i c k n e s s e s  o f 0 . 0 4 2  i n c h  a n d  
o v e r.  

4 . 1 . 3 . 1 . 2  T u b e s  w i t h  s p e c i fi e d  w a l l  th i c k n e s s e s  m o re  t h a n  2 5 %  o f t h e  s p e c i fi e d  O D .  

4 . 1 . 3 . 2  W a l l  t h i c k n e s s  m a y  v a ry  ± 1 2 . 5 %  fo r t u b e s  o v e r 4 . 5 0 0  i n c h e s  i n  s p e c i fi e d  O D .  

4 . 2  C o p p e r F u rn a c e  B ra z e d ,  C o l d  F i n i s h e d   

W a l l  t h i c k n e s s  o f n i c k e l - c o p p e r a l l o y  t u b e s  s h a l l  n o t  v a ry  m o re  t h a n  ± 0 . 0 0 2  i n c h .  

4 . 3  W e l d e d ,  Al l  Al l o y s   

F o r t u b e s  w i th  s p e c i fi e d  O D  0 . 6 2 5  i n c h  a n d  u n d e r,  w a l l  t h i c kn e s s  t o l e ra n c e s  o f s e a m l e s s  t u b i n g  a p p l y .  W a l l  t h i c k n e s s  
to l e ra n c e s  a re  ± 1 0 %  fo r re d ra w n  w e l d e d  t u b i n g .  

Ta b le  5 - Wa ll th ickn e s s  to le ra n ce s ,  we lde d tub in g,  a ll a llo ys  

S p e c i fi e d  W a l l   
T h i c k n e s s  

I n c h e s  

W a l l  T h i c kn e s s   
T o l e ra n c e ,  I n c h e s  

P l u s  a n d  M i n u s  
O D  R a n g e s ,  I n c h e s  

O v e r 0 . 6 2 5  t o  1 . 0 0 0  
E x c l  

W a l l  T h i c kn e s s   
T o l e ra n c e ,  I n c h e s  

P l u s  a n d  M i n u s  
O D  R a n g e s ,  I n c h e s  

1 . 0 0  t o  2 . 0 0  
E x c l  

W a l l  T h i c kn e s s   
T o l e ra n c e ,  I n c h e s  

P l u s  a n d  M i n u s  
O D  R a n g e s ,  I n c h e s  

2 . 0 0  t o  4 . 0 0  
E x c l  

W a l l  T h i c k n e s s   
T o l e ra n c e ,  I n c h e s  

P l u s  a n d  M i n u s  
O D  R a n g e s ,  I n c h e s  

4 . 0 0  t o  5 . 0 0  
E x c l  

     U p  t o  0 . 0 2 5 ,  i n c l  0 . 0 0 2  0 . 0 0 3  - -  - -  
O v e r 0 . 0 2 5  t o  0 . 0 2 8 ,  i n c l  0 . 0 0 3  0 . 0 0 3  - -  - -  
O v e r 0 . 0 2 8  t o  0 . 0 3 2 ,  i n c l  0 . 0 0 3  0 . 0 0 4  0 . 0 0 4  - -  
O v e r 0 . 0 3 2  t o  0 . 0 4 9 ,  i n c l  0 . 0 0 3  0 . 0 0 4  0 . 0 0 5  0 . 0 0 5  
O v e r 0 . 0 4 9  t o  0 . 0 5 8 ,  i n c l  0 . 0 0 4  0 . 0 0 5  0 . 0 0 5  0 . 0 0 6  
O v e r 0 . 0 5 8  t o  0 . 0 6 5 ,  i n c l  0 . 0 0 5  0 . 0 0 5  0 . 0 0 5  0 . 0 0 6  
O v e r 0 . 0 6 5  t o  0 . 0 9 5 ,  i n c l  0 . 0 0 5  0 . 0 0 5  0 . 0 0 6  0 . 0 0 7  
O v e r 0 . 0 9 5  t o  0 . 1 2 0 ,  i n c l  0 . 0 0 5  0 . 0 0 6  0 . 0 0 7  0 . 0 0 7  
O v e r 0 . 1 2 0  t o  0 . 1 3 4 ,  i n c l  - -  - -  0 . 0 0 7  0 . 0 0 7  
O v e r 1 . 1 3 4  t o  0 . 1 6 5 ,  i n c l  - -  - -  0 . 0 0 8  0 . 0 0 8  

5 .  L E N G T H  

D e fi n i t e  l e n g t h s  s h a l l  n o t  v a ry  m o re  t h a n  p l u s  0 . 1 2 5  i n c h ,  m i n u s  0 .  

6 .  S T R AI G H T N E S S   

T u b e s  4  i n c h e s  a n d  u n d e r i n  s p e c i fi e d  O D  s h a l l  b e  o f s u c h  s tra i g h t n e s s  t h a t  t h e  m a x i m u m  c u rv a t u re  ( d e p t h  o f a rc )  s h a l l  b e  
n o t  g re a t e r th a n  0 . 0 6 0  i n c h  i n  a n y  3  fe e t  o f l e n g t h  o r 0 . 0 2 0  i n c h  x  l e n g t h  i n  fe e t  fo r s h o rt e r l e n g t h s .  
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7 .  N O T E S   

7 . 1  R e v i s i o n  I n d i c a t o r 

A c h a n g e  b a r ( l )  l o c a t e d  i n  t h e  l e ft  m a rg i n  i s  fo r t h e  c o n v e n i e n c e  o f t h e  u s e r i n  l o c a t i n g  a re a s  w h e re  t e c h n i c a l  re v i s i o n s ,  n o t 
e d i t o ri a l  c h a n g e s ,  h a v e  b e e n  m a d e  t o  t h e  p re v i o u s  i s s u e  o f t h i s  d o c u m e n t .  An  ( R )  s y m b o l  t o  t h e  l e ft  o f t h e  d o c u m e n t  t i t l e  
i n d i c a t e s  a  c o m p l e t e  re v i s i o n  o f t h e  d o c u m e n t ,  i n c l u d i n g  t e c h n i c a l  re v i s i o n s .  C h a n g e  b a rs  a n d  ( R )  a re  n o t  u s e d  i n  o ri g i n a l  
p u b l i c a t i o n s ,  n o r i n  d o c u m e n t s  t h a t  c o n t a i n  e d i t o ri a l  c h a n g e s  o n l y .  

P R E P AR E D  B Y  S AE  AM S  F  C O R R O S I O N  H E AT  R E S I S T AN T  AL L O Y S  C O M M I T T E E  
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