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1. SCOPE: 

1.1 Form: 

This s p e c i f i c a t i o n  covers  a copper a l loy  (phosphor bronze) i n  the form o f  
sheet, s t r i p ,  and p l a t e .  

1 .2  Application: 

These products have been used t y p i c a l l y  f o r  stampings and spr ings ,  but usage 
i s  not l imi ted  t o  such app l i ca t ions .  

2. APPLICABLE DOCUMENTS : 

The following pub l i ca t ions  form a par t  of th is  spec i f i ca t ion  t o  the extent 
spec i f i ed  herein. 
appl icable  issue of  o t h e r  publ ica t ions  s h a l l  be the  issue i n  e f f e c t  on the 
d a t e  o f  the purchase order. 

The l a t e s t  issue of  SA€ publ ica t ions  s h a l l  apply. The 

2.1 SAE Publ icat ions:  

Avai lable  from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001. 

AMs 2222 Tolerances,  Copper and Copper Alloy Sheet, S t r i p ,  and P la t e  
MAM 2222 Tolerances,  Metric,  Copper and Copper Alloy Sheet,  S t r i p ,  and P la t e  

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.” 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written 
comments and suggestions. 

Copyright 1994 Society of Automotive Engineers, Inc. 
All rights resewed. Printed in U.S.A. 
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2.2 ASTM Publications: 

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187. 

ASTM B 248 General Requirements for Wrought Copper and Copper-Alloy Plate, 
Sheet, Strip, and Rolled Bar 

ASTM B 248M General Requirements for Wrought Copper and Copper-Alloy Plate, 
Sheet, Strip, and Rolled Bar (Metric) 

ASTM E 8 Tension Testing o f  Metallic Materials 
ASTM E 8M Tension Testing of Metallic Materials (Metric) 
ASTM E 18 Rockwell Hardness and Rockwell Superficial Hardness of Metallic 

Materi al s 
ASTM E 54 Chemical Analysis of Special Brasses and Bronzes 

2.3 U.S. Government Publications: 

Available from DODSSP, Subscription Services Desk, Building 40, 700 Robbins 
Avenue, Philadelphia, PA 19111-5094. 

MIL-C-3993 Copper and Copper-Base Alloy Mill Products; Packaging o f  

3. TECHNICAL REQUIREMENTS : 

3.1 
( R I  

Compos i ti on : 

Shall conform to the percentages by weight shown in Table 1, determined by 
wet chemical methods in accordance with ASTM E 54, by spectrochemical 
methods, or by other analytical methods acceptable to purchaser. 

TABLE 1 - Composition 

Element min max 
Tin 4.2 5.8 
Phosphorus 0.03 0.35 
Zinc -- 0.30 
Iron -- o. 10 
Lead -- 0.05 
Copper t Sum of Named Elements (3.1.2) 99.5 -- 
Copper (3.1.1) remainder 

3.1.1 Applicable only when copper is not determined by analysis. The reported 
(certified) value is the difference between the sum o f  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. 

3.1.2 Applicable only when copper is determined by direct analysis. 

- 2 -  
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3.2 Condition: 

Cold rolled, spring (H08) temper (See 8.2). 

3.3 Propert i es : 

The product shall conform to the following requirements. 

3.3.1 Tensile Properties: Shall be 91.0 to 105 ksi (627 to 724 MPa), determined 
in accordance with ASTM E 8 or ASTM E 8M. 

( R I  

3.4 

3.5 

3.3.2 Hardness: Should be as shown in Table 2, or equivalent hardness (See 8.3) ,  
determined in accordance with ASTM E 18, but the product shall not be 
rejected on the basis of hardness if the tensile strength requirement is 
met. 

TABLE 2 - Hardness 

Nomi na1 Thickness Nomi na1 Thickness 
Inch Mi 1 1  imeters Ha rd n e s s 

Over 0.003 to 0.029, incl Over 0.08 to 0.74 76 to 80 HR30T 
Over 0.029 to 0.039, incl Over 0.74 to 0.99 92 to 97 HRB 
Over O .  039 Over O. 99 94 t o  98 HRB 

Qual i ty: 

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. 

To1 erances: 

Shall conform to AMS 2222 or MAM 2222 as applicable to refractory alloys. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: 

The vendor of the product shall supply all samples for vendor’s tests and 
shall be responsible f o r  performing all required tests. 
the right to sample and to perform any confirmatory testing deemed necessary 
to ensure that the product conforms to the requirements of this 
specification. 

Purchaser reserves 

4.2 Classification of Tests: 

Tests for all technical requirements are acceptance tests and shall be 
performed on each l o t .  
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4 .3  Sampling and Testing: 
( R I  . .  

Shall be in accordance with ASTM B 248 or ASTM B 24811. 

4 .4  Reports: 

The vendor of the product shall furnish with each shipment a report showing 
the results of tests for chemical composition, tensile properties, and 
hardness of each lot. This report shall include the purchase order number, 
lot number, AMs 4510F, size, and quantity. 

4.5 Resampling and Retesting: 

If any specimen used in the above tests fails to meet the specified 
requirements, disposition of the product may be based on the results of 
testing three additional specimens for each original nonconforming specimen. 
Failure of any retest specimen to meet the specified requirements shall be 
cause for rejection of the product represented. Results of all tests shall 
be reported. 

( R I  

5.  PREPARATION FOR DELIVERY: 

5 . 1  Ident if i cati on: 

The product shall be identified as in 5 . 1 . 1  unless line marking as in 5.1.2 
is specified by purchaser. 

5.1.1 Each sheet, strip, and plate shall be legibly marked near one end, coils 
being marked near the outside end, with AMs 4510F, manufacturer’s 
identification, and nominal thickness, using any suitable marking fluid. 
As an alternate method, individual pieces or bundles shall have attached a 
durable tag marked with the above information or shall be boxed and the box 
marked with the same information. 

5.1.2 When specified by purchaser, each sheet, strip, and plate shall be legibly 
marked on one face, in the respective location indicated below, with 
AMS 4510F. lot number. manufacturer’s identification. and nominal 
thickness: lhe characters shall be applied using a suitable 
removable in hot al kaline cleaning solution without rubbing. 
shall have no deleterious effect on the product or its perfo 
shall be sufficiently stable to withstand normal handling. 
specification number, manufacturer’s identi fication, and nom 
shall be continuously line marked; the lot number may be inc 
line marking or may be marked at one location on each piece. 

5 .1 .2 .1  Flat Strip 6 Inches (152 mm) and Under in Width: Shall be 
or more lengthwise rows of characters recurring at interva 
than 3 feet (914 mm). 

marking fluid 
The markings 

mance and 
he 
na1 thickness 
uded in the 

marked in one 
s not greater 
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