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ALUMINUM ALLOY, DRAWN ROUND SEAMLESS TUBING 

1.25Mn - 0.12Cu (3003-H14) 
S t r a i n  Hardened 

UNS A93003 

1. SCOPE: 

1.1 Form: 

This s p e c i f i c a t i o n  covers an aluminum a l l o y  i n  the  form o f  seamless drawn 
tubing. 

1.2 App l ica t ion :  

This tub ing  has been used t y p i c a l l y  f o r  par ts ,  such as brackets, condui ts,  
and low-pressure l i n e s ,  r e q u i r i n g  good w e l d a b i l i t y  and res is tance t o  
corrosion, but  usage i s  n o t  l i m i t e d  t o  such app l ica t ions .  

2. APPLICABLE DOCUMENTS: 

The f o l l o w i n g  pub l ica t ions  form a p a r t  o f  t h i s  spec 
s p e c i f i e d  herein.  The l a t e s t  issue o f  SAE p u b l i c a t  
app l i cab le  issue o f  o ther  p u b l i c a t i o n s  s h a l l  be the 
date o f  the  purchase order. 

2.1 SAE Pub1 i c a t i o n s :  

Ava i lab le  from SAE, 400 Commonwealth Drive, Warren 
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Tolerances; Metr ic ,  Aluminum A l l o y  Drain Tubing 
Q u a l i t y  Assurance Sampling and Testing, Aluminum A l l o y s  and 
Magnesium Al loys,  Wrought Products, Except Forging Stock, and 
Rolled, Forged, or Flash Welded Rings 
Q u a l i t y  Assurance Sampling and Testing, Aluminum A l l o y s  and 
Magnesium Al loys,  Wrought Products, Except Forging Stock, and 
Rol led Forged, o r  Flash Welded Rings, M e t r i c  (SI )  U n i t s  
I d e n t i f i c a t i o n ,  Aluminum and Magnesium A l l o y  Wrought Products AMS 2811 

SAE Technical Standards Board Rules provide that: 'This report is published by SAE to advance the state of technical and engineering 
sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user.' 
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2 .2  ASTM Pub l ica t ions :  

Ava i lab le  f rom ASTM, 1916 Race Street ,  Phi ladelph ia,  PA 19103-1187. 

ASTM B 660 Packaging/Packing o f  Aluminum and Magnesium Products 

3. TECHNICAL REQUIREMENTS: 

3.1 

3.2 

3.3 

Composition: 

Sha l l  conform t o  the percentages by weight shown i n  Table 1, determined i n  
accordance w i t h  AMS 2355 o r  MAM 2355. 

TABLE 1 - Composition 

Element Min Max 

Manganese 1 .o 1.5 
Copper 0.05 0.20 
I ron  -- 0.7 
S i l  i con -- 0.6 
Zinc -- o. 10 
Other Impur i t ies ,  each 0.05 
Other Impur i t ies ,  t o t a l  -- 0.15 
A l  umi num remainder 

Condi t ion:  

S t r a i n  hardened t o  H14 temper. 

Proper t ies:  

Tubing s h a l l  conform t o  the  f o l l o w i n g  requirements, determined i n  accordance 
w i t h  AMS 2355 o r  MAM 2355: 

3.3.1 Tens i le  Proper t ies:  

3.3.1.1 

Shal l  be as s p e c i f i e d  in Table 2 and 3.3.1.1. 
(R)  

( R I  
Tensi le  proper ty  requirements f o r  t u b i n g  under 0.010 i n c h  (0.25 mm) o r  
over 0.500 inch  (12.70 mm) i n  nominal w a l l  th ickness s h a l l  be as agreed 
upon by purchaser and vendor. 
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(R) TABLE 2A - Minimum Tensi le Propert ies,  Inch/Pound Un i t s  

E l  ongat i on 
Y ie ld  Elongation i n  2 Inches 

Tens i le  Strength a t  i n  2 Inches o r  40, % 

Inch  k s i  k s i  S t r i p  Sect i on 
Nominal Wall Thickness Strength 0.2% Of f se t  o r  40, % Fu1 1 

3 

Over 0.049 t o  0.259, i n c l  20.0 17.0 4 8 
Over 0.259 t o  0.500, i n c l  20.0 17.0 

-- 0.010 t o  0.024, i n c l  20.0 17.0 
Over 0.024 t o  0.049, i n c l  20.0 17.0 3 5 

-- -- 

(R) TABLE 28 - Minimum Tensi le Propert ies, S I  Un i t s  

E l  ongat i on 
Y ie ld  Elongation i n  50.8 mm 

Tens i le  Strength a t  i n  50.8 mm o r  4D 
Nominal Wa l l  Thickness Strength 0.2% Of f se t  o r  4D %, F u l l  

mm MPa MPa %, S t r i p  Sect i on 

3 
Over 0.61 t o  1.24, i n c l  138 117 3 5 

8 Over 1.24 t o  6.58, i n c l  138 117 4 

-- 0.25 t o  0.61, i n c l  138 117 

-- -- Over 6.58 t o  12.70, i n c l  138 117 

3.3 .2  F la t ten ing :  Tubing having nominal w a l l  thickness l e s s  than 10% o f  the  
nominal OD s h a l l  withstand, wi thout cracking, f l a t t e n i n g  sideways under a 
load app l ied  g radua l l y  a t  room temperature u n t i l  the outside dimension 
under l oad  i s  equal t o  s i x  times the  nominal wa l l  th ickness. 

3.3.2.1 I f  tub ing  does n o t  pass the f l a t t e n i n g  t e s t  o f  3.3.2, a sec t ion  o f  tube 
no t  l e s s  than 0.500 inch  (12.70 mm) i n  l eng th  and embracing one- th i rd  t o  
one-half the circumference o f  the  tube s h a l l  withstand, w i thout  cracking, 
bending a t  room temperature through an angle o f  180 degrees around a 
diameter equal t o  fou r  times the nominal w a l l  th ickness o f  the  tub ing  
w i t h  ax i s  o f  bend p a r a l l e l  t o  ax i s  o f  tube and w i t h  I D  o f  tube on i ns ide  
o f  bend. 

3.3.3 F l a r a b i l i t y :  Specimens as i n  4.3.1 from tub ing  0.375 inch  (9.52 mm) and 
under i n  nominal OD s h a l l  wi thstand being double-f lared (see 8.2) and from 
tub ing  over 0.375 inch  (9.52 mm) i n  nominal OD sha l l  wi thstand being 
s i n g l e - f l a r e d  w i thou t  format ion o f  cracks o r  other v i s i b l e  defects by being 
forced a x i a l l y ,  a t  room temperature, w i t h  steady pressure over a hardened 
and po l i shed tapered s t e e l  p i n  having a 74-degree included angle t o  produce 
a f l a r e  having a permanent expanded OD no t  l ess  than t h a t  spec i f i ed  i n  
Table 3. 
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I 

TABLE 3A - F l a r a b i l i t y ,  Parameters, Inch/Pound U n i t s  

I 

Nominal OD Expanded OD Nominal OD Expanded OD 
Inches Inches Inches Inches 

O. 125 o. 200 O .  750 O. 937 
O .  188 O. 302 1 .o00 1.187 
0.250 0.359 1.250 1.500 
0.312 0.421 1.500 1.721 
O .  375 O. 484 1.750 2.106 
O. 500 O. 656 2.000 2.356 
O .  625 0.781 2.500 2.856 

3.000 3.356 

TABLE 3B - F l a r a b i l i t y ,  Parameters, S I  Un i ts  

Nominal OD Expanded OD Nominal OD Expanded OD 
mm mm mm mm 

3.18 
4.78 
6.35 
7.92 
9.52 

12.70 
15.88 

5.08 
7.67 
9.12 

10.69 
12.29 
16.66 
19.84 

19.05 
25.40 
31.75 
38.10 
44.45 
50.80 
63.50 
76.20 

23.80 
30.15 
38.10 
43.71 
53.49 
59.84 
72.54 
85.24 

3.3.3.1 Tubing w i t h  nominal OD between any two standard s izes shown i n  Table 3 
s h a l l  take t h e  same percentage f l a r e  as t h a t  f o r  the  next l a r g e r  standard 
s ize .  

3.3.3.2 F l a r a b i l i t y  requirements f o r  tub ing under 0.125 inch (3.18 mm) o r  over 
3.000 inches (76.20 mm) i n  nominal OD s h a l l  be as  agreed upon by 
purchaser and vendor. 

3.4 Q u a l i t y :  

Tubing, as received by purchaser, s h a l l  be uni form i n  q u a l i t y  and condi t ion,  
sound, and f r e e  from f o r e i g n  m a t e r i a l s  and f r o m  imperfect ions det r imenta l  t o  
usage o f  the  tub ing.  

3.4.1 Detr imental  sur face imperfect ions include, but  are no t  l i m i t e d  t o ,  cracks, 
(R)  s p l i t s ,  seams, inc lus ions ,  o r  severe crosshatching (sur face breaks) t h a t  

cannot be removed by l i g h t  manual o r  machine p o l i s h i n g  us ing 180 g r i t  o r  
f i n e r  abrasive.  

3 .5  To1 erances : 

Shal l  conform t o  a l l  appl icable requirements o f  AMS 2203 o r  MAM 2203. 
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