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Issued 1-15-77 

100 Commonwealth Dr., Warrendale, PA I~OCI~-OOOI SPECIFICATION I Revised 10-1-89 
I Superseding AMS 4590 Submitted for recognition as an American National Standard 

EXTRUSIONS, NICKEL-ALUMINUM BRONZE, MARTENSITIC 
78.5Cu - 10.5A1 - 5.1N5 - 4.8Fe 

Solution Heat Treated and Tempered (TQ50) 
UNS C63020 

1. SCOPE: 

1.1 Form: 
form of extruded bars, rods, and tubes. 

This specification covers one type of nickel-aluminum bronze in the 

1.2 Application: Primarily for parts requiring a combination of high strength 
and hardness with some ductility and toughness. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
specification t o  the extent specified herein. 
publications shall apply. The applicable issue of other documents shall be 
as specified in AMS 2350. 

The latest issue of SAE 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 2221 - Tolerances, Copper and Copper Alloy Bars and Rods 
MAM 2221 - Tolerances, Metric, Copper and Copper Alloy Bars and Rods 
AMS 2350 - Standards and Test Methods 

SAE Technical 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 particular infringement 
arising therefrom, is the soie responsibility of the user.” 

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any 
means is strictly prohibited without the written consent of the publisher. 

Copyright 1989 Society of Automotive Engineers, inc. 
All rights reserved. 
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2.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philade 
19103. 

ASTM B249 - General Requirements for Wrought Copper and Copper-Al 
ASTM B249M - General Requirements for Wrought Copper and Copper-Al 

ASTM E8 
ASTM E8M - Tension Testing of Metallic Materials (Metric) 

Bar, and Shapes 

Bar, and Shapes (Metric) 
- Tension Testing of Metallic Materials 

phia, PA 

oy Rod, 

oy Rod, 

ASTM E18 

ASTM E478 - Chemical Analysis of Copper Alloys 
- Rockwell Hardness and Rockwell Superficial Hardness of Metallic 

Materials 

2.3 U.S. Government Publications: Available from Commanding Officer, Naval 
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 M i  1 i tary Specif i cations: 

MIL-C-3993 - Copper and Copper-Base Al loy Mi 1 1  Products, Packaging of 

3. TECHNICAL REOUIREMENTS: 

3.1 Composition: Shall conform t o  the following percentages by weight, 
determined by wet chemical methods in accordance with ASTM E478, by 
spectrochemi cal methods, or by other analytical methods acceptable t o  
purchaser: 

0 

mi n max 

Aluminum 
Nickel (Including Cobalt) 
I ron 
Manganese 
Zinc 
Tin 
Coba 1 t 
Si 1 i con 
Chromium 
Lead 
Copper (3.1.1) 
Copper t Sum of Named Elements (3.1.2) 

10.0 - 1 1  .o 
4.2 - 6.0 
4.0 - 5.5 
-- 1.5 -- 0.30 
-- 0.25 
-- 0.20 
-- 0.15 
-- 0.05 
-- 0.03 

remainder 
99.5 -- 

3.1.1 Applicable when copper is not determined by analysis. 
0 (certified) value i s  the difference between the sum of all other specified 

elements and 100%; and will therefore include unnamed elements. Limits 
for unnamed elements may be established by agreement between purchaser and 
manufacturer or suppl ler. 

The reported 

3.1.2 Applicable only when copper is determined by direct analysis. 
0 

3.2 Condi tion: Extruded, solution heat treated, tempered (TQ50), and 
straightened, having an as-extruded surface finish (See 8.2). 0 
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Page 3 =E@ AMS 4590A I 
3.3 Heat Treatment: Product shall be solution heat treated by heating to a 

temperature within the range 1550" - 1650°F (843" - 899'0, holding at the 
selected temperature within +25"F (~14°C) for not less than 2 hours, and 
quenching in water and tempered by heating to a temperature within the range 
900" - 1000°F (482" - 538'0, holding at the selected temperature within 
- + 1 5 O F  (+8"C) for not less than 2 hours, and cooling in air to room 
temperature. 

3.4 ProPerties: Product 4.00 inches (101.6 mm) and under in nominal diameter or 
distance between para1 le1 sides shall conform to the fol lowing requirements; 
product over 4.00 inches (101.6 mm) in nominal diameter or distance between 
parallel sides shall have properties as agreed upon by purchaser and vendor: 

3.4.1 Tensile Proeerties: Shall be as specified in Table I, determined in 
accordance with ASTM E8 or 

Nomi na1 Di ameter or Di stance 
Between Parallel Sides 

(bars, rods) 
Nominal Wall Thickness 

(tubi ng) 
Inches 

Up to 1.00, incl 
Over 1.00 to 2.00, incl 
Over 2.00 to 4.00, incl 

Nomlnal Diameter or Distance 
Between Parallel Sides 

(bars, rods) 
Nominal Wal 1 Thickness 

(tubing) 
Mi 1 1  imetres 

Up to 25.4, incl 
Over 25.4 to 50.8, incl 
Over 50.8 to 101.6, incl 

ASTM E8M. 

TABLE I 

Tensi le 
Strength 
psi, min 

135,000 
1 30,000 
1 30,000 

TABLE I (SI) 

Tensi le 
Strength 
MPa, min 

93 1 
896 
896 

Yield Strength 
at 0.2% Offset 

psi, min 

1 00,000 
95,000 
90,000 

Yield Strength 
at 0.2% Offset 

MPa, min 

689 
655 
62 1 

El ongat 
2 Inches 

%, m 

6 
6 
6 

Elongat 
50.8 mm 

%, m 
6 
6 
6 

on in 
or 4D 
n 

on in 
or 40 
n 

3.4.2 Hardness: Shall be not lower than 26 HRC, or equivalent, determined in 
accordance wi th ASTM El 8. 

3.5 Dualitv: The product, as received by purchaser, shall be uniform in quality 
and condition, sound, and free from foreign materials and from imperfections 
detrimental to usage of the product. 

3.6 Tolerances: Shall conform to AMS 2221 or MAM 2221 as applicable to 
refractory al loys. 
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4. 

4.1 
0 

4.2 
0 

4.3 

4.4 

4.5 

Q Q :  

Respons ib i l i t y  for  Inspec t ion :  
samples for  vendor 's t e s t s  and s h a l l  be responsib le  for  per forming a l l  
requ i red  t e s t s .  Resul ts  o f  such t e s t s  s h a l l  be repor ted  t o  the  purchaser as 
requ i red  by 4.4. 
con f i rmatory  t e s t i n g  deemed necessary to  ensure t h a t  the product  conforms t o  
the requirements o f  t h i s  s p e c i f i c a t i o n .  

The vendor o f  the product  s h a l l  supply a l l  

Purchaser reserves the r i g h t  t o  sample and t o  perform any 

C l a s s i f i c a t i o n  o f  Tests: T e s t s  t o  determine conformance t o  a l l  t echn ica l  
requirements o f  t h i s  s p e c i f i c a t i o n  are c l a s s i f i e d  as acceptance t e s t s  and 
s h a l l  be performed on each l o t .  

Sampling: Sha l l  be i n  accordance w i t h  ASTM 8249 or ASTM B249M. 

_Rep-O&: The vendor o f  the product  s h a l l  f u r n i s h  w i t h  each shipment a 
r e p o r t  showing the r e s u l t s  of  t e s t s  for  chemical composi t ion,  t e n s i l e  
p roper t i es ,  and hardness o f  each l o t .  This r e p o r t  s h a l l  i nc lude  the  
purchase order  number, l o t  number, AMS 4590A, s i z e  or sec t i on  i d e n t i f i c a t i o n  
number, and quan t i t y .  

v g :  I f  any specimen used i n  the  above t e s t s  f a i l s  t o  
meet  the s p e c i f i e d  requirements, d i s p o s i t i o n  o f  the product  may be based on 
the r e s u l t s  o f  t e s t i n g  th ree  a d d i t i o n a l  specimens for  each o r i g i n a l  
nonconforming specimen. F a i l u r e  o f  any r e t e s t  specimen t o  m e e t  the 
s p e c i f i e d  requirements s h a l l  be cause f o r  r e j e c t i o n  o f  the product  
represented and no a d d i t i o n a l  t e s t i n g  s h a l l  be permi t ted .  Resul ts  o f  a l l  
t e s t s  s h a l l  be repor ted.  

5. PREPARATION FOR DELIVERY: 

5.1 I d e n t i f i c a t i o n :  Sha l l  be as follows: 

5.1.1 Each s t r a i g h t  bar,  rod,  and tube over 0.500 inch  (12.70 mm) i n  nominal OD 
o r  l e a s t  w id th  o f  f l a t  surface s h a l l  be marked i n  a row o f  characters  
r e c u r r i n g  a t  i n t e r v a l s  n o t  g rea ter  than 3 f e e t  (914 mm) w i t h  AMS 4590A, 
l o t  number, and manufacturer 's  i d e n t i f i c a t i o n .  The characters  s h a l l  be of  
such s i ze  as t o  be l e g i b l e ,  s h a l l  be app l i ed  us ing  a s u i t a b l e  marking 
f l u i d ,  and s h a l l  be removable i n  hot a l k a l i n e  c lean ing  s o l u t i o n  w i thou t  
rubbing. The markings s h a l l  have no de le te r i ous  e f f e c t  on the  product  or 
i t s  performance and s h a l l  be s u f f i c i e n t l y  s tab le  to  w i ths tand normal 
hand1 i ng . 

5.1.2 A l l  s t r a i g h t  extrusions o the r  than those o f  5 . 1 . 1  s h a l l  be secure ly  
bundled and i d e n t i f i e d  by a durable tag  marked w i t h  the  purchase order  
number, AMS 4590A, l o t  number, nominal s ize ,  and manufacturer 's  
i d e n t i f i c a t i o n  and at tached t o  each bundle or s h a l l  be boxed and the  box 
marked w i t h  the same in fo rmat ion .  
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