QHW Designation: B 453/B 453M — 01

Standard Specification for
Copper-Zinc-Lead Alloy (Leaded-Brass) Rod, Bar, and
Shapes*

This standard is issued under the fixed designation B 453/B 453M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilone] indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope * TABLE 1 Nominal Composition, %
1.1 This specification establishes the requirements for Copﬁgfﬁgoy Copper Zinc Lead
copper-zinc-lead alloy (leaded-brass) rod, bar, wire, and shapes :
produced from Copper Alloys UNS Nos. C33500, C34000,  <35°00 o2 29 o
C34500, C35000, C35300, and C35600. These alloys have 34500 63.5 345 2.0
nominal composition given in Table 1. C35000 62.0 36.6 14
1.1.1 This product is suitable for applications requiring  Soeoon oa PO 2

extensive machining before such cold-forming operations as
swaging, flaring, severe knurling, or thread rolling.

1.1.2 Typically, product made to this specification is fur- P -
nished as straight lengths. SiZésn. [12 mm] and under may Béggpgﬁzﬁg;?wﬁg for General Requirements for Wrought
be furnished as wire in coils or on reels when requested.

1.2 The values stated in either inch-pound units or Sl units
are to be regarded separately as the standard. Within the text
the Sl units are shown in brackets. The values stated in each Copper Alloys—Wrought and Cést
system are not exact equivalents; therefore, each system shallE 8 Test Methods for Tension Testing of Metallic Materfals

be used independently of the other. Comb|n|ng_ values from the E 8M Test Methods for Tension Testing of Metallic Mate-
two systems may result in nonconformance with the standard. rials [Metric]®

NoTe 1—Refer to Specifications B 16/B 16M and B 140/B 140M for E 18 Test Methods for Rockwell Hardness and Rockwell
copper-zinc-lead (leaded-brass) rod and bar for screw machine applica- Superficial Hardness of Metallic Materidls
tions. E 478 Test Methods for Chemical Analysis of Copper
Alloys*

B 250M Specification for General Requirements for
Wrought Copper/Alloy Wire [Metrid]
'B 601 Practice for Temper Designations for Copper and

2. Referenced Documents
2.1 ASTM Standards: 3. General Requirements

2.1.1 The following documents in the curreBook of 3.1 The following sections of Specification B 249, B 249M,
Standardsform a part of this specification to the extent g 250, and B 250M are a part of this specification:

referenced herein: 3.1.1 Terminology,
B 16/B 16M Specification for Free-Cutting Brass Rod, Bar, 31 2 Materials and Manufacture,
and Shapes for Use in Screw Machifies 3.1.3 Workmanship, Finish, and Appearance,

B 140/B 140M Specification for Copper-Zinc-Lead 314 Sampling,
(Leaded Red Brass or Hardware Bronze) Rod, Bar, and 3 1 5 Number of Tests and Retests,

Shape$ - . 3.1.6 Specimen Preparation,
B 249 Specification for General Requirements for Wrought 3 1 7 Test Methods,

Copper and Copper-Alloy Rod, Bar, Shapes, and Forgings 31 g Significance of Numerical Limits,
B 249M Specification for General Requirements for 31 g Inspection,
Wrought Copper and Copper-Alloy Rod, Bar, Shapes, and 31 19 Rejection and Rehearing,

Forgings [Metric} 3.1.11 Certification,
3.1.12 Test Report,

1 This specification is under the jurisdiction of ASTM Committee BO5 on Copper 3.1.13 packaging and package Marking, and
and Copper Alloys and is the direct responsibility of Subcommittee B05.02 on Rod,
Bar, Shapes, and Forgings.

Current edition approved April 10, 2001. Published August 2001. Originally ——————
published as B 453 — 67. Last previous edition B 453 — 96. 2 Annual Book of ASTM Standaydéol 03.01.

2 Annual Book of ASTM Standardgol 02.01. 4 Annual Book of ASTM Standardgol 03.06.

*A Summary of Changes section appears at the end of this standard.
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3.1.14 Supplementary Requirements. specification are given in Tables 3 and 4.
3.2 In addition, when a section with a title identical to one 6.1.1 O60 (soft annealed),
of those referenced in 3.1 appears in this specification, it 6.1.2 HO1 ¥ hard), and
contains additional requirements which supplement those ap- 6.1.3 HO2 ¥- hard).
pearing in Specifications B 249, B 249M, B 250, or B 250M. 6.2 Other tempers, and temper for other products including
. , shapes, shall be subject to agreement between the manufacturer
4. Ordering Information

and the purchaser.
4.1 Include the following information in orders for product: ) )
4.1.1 ASTM designation and year of issue (for example,’- Mechanical Property Requirement
B 453/B 453M - 01), 7.1 Rockwell Hardness Requirements
4.1.2 Copper Alloy UNS Number designation, 7.1.1 Product with a diameter or distance between parallel
4.1.3 Product (rod, bar, wire, or shape), surfaces of%z in. [12 mm] and over shall conform to the
4.1.4 Cross section (round, hexagonal, square, and so forthlequirements of Table 3 when tested in accordance with Test
4.1.5 Temper, Methods E 18.
4.1.6 Dimensions (diameter or distance between parallel 7.1.1.1 Rockwell hardness test results shall be the basis for

surfaces), product acceptance for mechanical properties except when
4.1.7 How furnished: straight lengths, coils, or reels, tensile test is so specified in the ordering information (4.2.1).
4.1.8 Length, 7.2 Tensile Strength Requirements

4.1.9 Total length or number of pieces of each size, 7.2.1 Product with diameter or distance between parallel

4.1.10 Weight: total for each form, and size, and surfaces unde?t2 in. [12 mm] shall conform to the require-

4.1.11 When product is purchased for agencies of the U.Snents of Table 4 when tested in accordance with Test Methods
government. E 8 or E 8M.

4.2 The following are options and should be specified in the 7.2.2 When specified in the contract or purchase order,
ordering information when required: product with diameter or distance between parallel surfaces of
4.2.1 Tensile test for produét: in. [12 mm] and over in %z in. [12 mm] and over shall conform to the tensile require-
diameter or distance between parallel surfaces, ments prescribed in Table 4 for the specified temper and size
4.2.2 Certification, and when tested in accordance with Test Methods E 8 or E 8M.

4.2.3 Mill test report.

5. Chemical Composition

TABLE 3 Hardness Requirements “

Rockwell B Hardness

- . . Temper f . .
5.1 The material shall conform to the chemical composition . Diameter or Distance = Determined on the
. . Between Parallel ~ Cross Section Midway
requirements in Table 2 for the Copper Alloy UNS No. Code Name Surfaces, in. [mm]  Between Surface and
designation specified in the ordering information. Center
5.1.1 These composition limits do not preclude the presence Rod and Wire
of o'gher elements. Limits may be established and analysiS™ g soft anneal ¥z [12] and over 15 max
required for unnamed elements by agreement between the
manufacturer and the purchaser. For copper alloys in which ~ Hol ¥a hard o %I] o1, o
zinc is listed as the “remainder,” either copper or zinc may be over 1 [25] to 2 [50], 35-65
taken as the difference between the sum of all elements incl
determined and 100 %. When copper is so determined, that over 2 [50]
difference value shall conform to the requirements given in HO2 v, hard ¥» [25] to 1 [50], 60-80
Table 2. both incl 55-75
5.2 When all the named elements in Table 2 for the specified in(gver Hleeto 256 o
alloy are determined, the sum of results shall be as follows: over 2 [50]
Copper Alloy UNS No. Percent, min
Bar®
€33500, C34000, C34500, C35000 99.6
C35300, C35600 99.5 060 soft anneal 1> [12] and over 35 max
6. Temper Ho1 Ya hard ¥ [12] to 1, 45-75
. . . both incl 35-70
6.1 The standard tempers for products described in this over 1 [25] to 2 [50], 35-65
incl
TABLE 2 Chemical Requirements over 2 [50]
C ition, %
Copper Alloy omposition, ¥ HO2 ¥ hard ¥» [25] to 1 [50], 45-85
UNS No. Copper Lead Iron Zinc both incl 40-80
33500 62.0-65.0 0.25-0.7 0.15 max remainder et 1 [25] 0 2 [50], 35-70
C34000 62.0-65.0 0.8-15 0.15 max remainder inc 5 150
C34500 62.0-65.0 1.5-2.5 0.15 max remainder over 2 [50]
C35000 61.0-63.0 0.8-2.0 0.15 max remainder “Rockwell hardness requirements are not established for diameters less than ¥2
C35300 61.0-63.0 1.5-2.5 0.15 max remainder in. [12 mm].
C35600 60.0-63.0 2.0-3.0 0.15 max remainder BFor rectangular bar, the Distance Between Parallel Surfaces refers to thick-

ness.
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TABLE 4 Tensile Requirements

. } Yield Strength at 0.5 % ionA i
Temper Diameter or Distance Between Tensile Strength, ksi [Mpa] Elongation Under Load, min Elongation™ in
; : 4X Diameter or
Parallel Surfaces, in. [mm] ) )
Code Name min max ksi 4X Thickness, min, %
Rod and Wire
060 soft anneal under %2 [12] 46 [315] 16 [110] 20
Y2 [12] to 1 [25], both incl 44 [305] 15 [105] 25
over 1 [25] 40 [275] 15 [105] 30
HO1 Y4 hard under ¥z [12] 52 [360] 65 [450] 25 [170] 105
Y2 [12] to 1 [25], both incl 50 [345] 62 [425] 20 [140] 15
over 1 [25] 42 [290] 62 [425] 15 [105] 20
HO2 > hard under ¥z [12] 57 [395] 80 [555] 25 [170] 7€
¥2 [12] to 1 [25], both incl 55 [380] 70 [485] 25 [170] 10
over 1 [25] 50 [345] 62 [425] 20 [140] 15
Bar®
060 soft anneal under ¥2 [12] 46 [315] 16 [110] 20
Y2 [12] to 1 [25], both incl 44 [305] 15 [105] 25
over 1 [25] 40 [275] 15 [105] 25
HO1 ¥ hard under ¥z [12] 48 [330] 25 [170] 10
2 [12] to 1 [25], both incl 45 [310] 20 [140] 15
over 1 [25] 40 [275] 15 [105] 20
HO2 > hard under ¥z [12] 50 [345] 25 [170] 10
¥ [12] to 1 [25], both incl 45 [310] 17 [115] 15
over 1 [25] 40 [275] 15 [105] 20
Aln any case, a minimum gage length of 1 in. [25 mm] shall be used.
BFor product furnished as wire, the elongation shall be 7 % min.
SFor product furnished as wire, the elongation shall be 4 % min.
PFor rectangular bar, the Distance Between Parallel Surfaces refers to thickness.
8. Purchases for U.S. Government scribed by this specification shall be as specified in Table 1 of

8.1 When specified in the contract or purchase orderSpecification B 250 or B 250M.
product purchased for agencies of the U.S. government shall
conform to the special government requirements stipulated i#0- Test Methods
the Supplementary Requirements section. 10.1 Chemical Analysis

9. Dimensions and Permissible Variations 10.1.1 Composition shall be determined, in case of dis-
agreement, as follows:

9.1 The dimensions and tolerances for rod, bar, and shapes

in accordance with this specification shall be as specified in Flement Method
Specification B 249 or B 249M with particular reference to the Copper E 478
i i ifi i . Iron E 478
following _tables in tha’F specification: Lond E 478 (AR)
9.1.1 Diameter or Distance Between Parallel Surfaces Zinc E 478 (iitrimetric)
9.1.1.1 Rod—Table 1.
9.1.1.2 Bar—Tables 8 and 10. 10.1.2 Test method(s) to be used for the determination of

9.1.2 Shapes-Dimensional tolerances shall be subject to €lement(s) required by contractual or purchase order agreement
agreement between the manufacturer and the purchaser. shall be as agreed upon between the manufacturer or supplier

9.1.3 Length—Tables 13 and 14. and the purchaser.

9.1.4 Straightness-Table 16.

9.1.5 Angles—All regular polygonal sections shall have
substantially exact angles and, unless otherwise specified, 11.1 copper-zinc-lead alloy bar; copper-zinc-lead alloy rod;
sharp corners. copper-zinc-lead alloy wire; leaded-brass bar; leaded-brass

9.2 The dimensions and tolerances for wire product derod; leaded-brass wire

11. Keywords
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APPENDIX

(Nonmandatory Information)

X1. ADDITIONAL INFORMATION

X1.1 Selection of the alloy and temper best suited for the X1.1.2 In general, increasing the copper content improves
particular application involves a compromise between desireductility and malleability.
hardness of the finished part, machinability, and ductility or x1.1.3 In general, the softer tempers have improved ductil-
malleability. The following guide may be used: ity and malleability but are less able to withstand unbalanced
X1.1.1 In general, the higher the lead content, the better theol pressures.
machinability and lower the ductility and malleability.

SUMMARY OF CHANGES

This section identifies the location of selected changes to this specification that have been incorporated since
the 1996 issue as follows:

(1) This specification has been completely revised and 43) Scope revised and bar, wire, and shape products added.

number of required sections previously missing are nowy) Mechanical property requirements added for bar and wire
included by reference to the General Requirements Specificgyoducts in Tables 3 and 4.

tions B 249, B 249M, B 250, and B 250M. (5) Bar and wire tolerances added.

(2) Combined customary inch-pound and Sl unit specifica-
tions into a single document. (6) Alloy C35340 removed from Table 2.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).



