This document is not an ASTM standard and is intended only to provide the user of an ASTM standard an indication of what changes have been madeus veesfmevBecause
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INTERNATIONAL
Standard Specification for
Copper-Cobalt-Beryllium Alloy and Copper-Nickel-Beryllium
Alloy Plate, Sheet, Strip, and Rolled Bar *
This standard is issued under the fixed designation B 534; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This specification-eevers establishes the requirements for plate, sheet, strip, and rolled bar. The following-alteys-are covered:
included?

1 This specification is under the jurisdiction of ASTM Committee B-5 BO5 on Copper and Copper Alloys and is the direct responsibility of SubcomniiteenBt&te,

Sheet, and Strip.
Current edition approved-Sept. Oct. £6;-3996. 2001. Publisheg-Nevember 1996. December 2001. Originally published as B 534 — 70. Last previbt34dife6.

*A Summary of Changes section appears at the end of this standard.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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Previously Nominal Composition, %
Copper Alloy Used
I UNS No. Designation Beryllium Cobalt Nickel
C17500 Alloy 10 0.6 25
C17510 Alloy 3 or 0.4 1.8

14

1.2 The intent is to provide a system of interchangeable alloys.

13—Fhe-values

1.3 Units—Values stated in inch-pound units are to be regarded-as the standard. The values-given-n-parentheses brackets are
mathematical conversions to Sl units, which are provided for information only.

1.4 The following safety hazard caveat pertains only to the test methods described in this specification:

1.5 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

I 2.1 The following documents-of in the current issue-in-effect-on-date-materiat-purchaseBifdkef Standardéorms a part

of this specification to the extent referenced herein:
2.2 ASTM Standards:
B 194 Specification for Copper-Beryllium Alloy Plate, Sheet, Strip, and Rolled Bar
B 248 Specification for General Requirements for Wrought Copper and Copper-Alloy Plate, Sheet, Strip, and Rdélled Bar
B 601 Practice for Temper Designations for Copper and Copper Alloys—Wrought antl Cast
B 846 Terminology for Copper and Copper Alléys
E 8 Test Methods for Tension Testing of Metallic Materfals
E 18 Test Methods for Rockwell Hardness and Rockwell Superficial Hardness of Metallic Mé&terials
E 527 Practice for Numbering Metals and Alloys (URS)

3. Orderingtnformation-

31-Ordersfor-material-under-this-specification-sheuld-nclude theGeneral Requirements
3.1 The followmg—m#emqa{-len

3—1—2—eepﬁeﬁa4+ey—bLNS—HumbeF61—1)

3-13Ferm sections ef-material—plate;sheet—strip;-or+olled bar,

31A4ATFemper{(531),

31 5-bBimensions—thickness Specification B 248 constitute a part of this specification:
3.1.1 Terminology,

3.1.2 Materials and-width, Manufacture,

3.1.3 D|men3|ons aﬁd—lengﬂa—ﬁ—apﬁhe&ble

3—1—7—'pre Permlssable Vanatlons

3.1.4 Workmanship, Finish, and Appearance,

3.1.5 Sampling,

3.1.6 Number of€
{Seetien12),

3-1-8—TFype Tests and Retests,

3.1.7 Specimen Preparation,

3.1.8 Test Methods,

3.1.9 Significance efwidth Numerical Limits,

3.1.10 Inspection,

3.1.11 Rejection a

teleraﬁees—s%mrgmeﬁed—eFedgHeHed—metal—teleFaﬁees—(lz 3),

3-1:9-Speciat-thickness-tolerancesifreguired{12.2),

nded edges

2The UNS system for copper and copper alloys (see Practice E 527) is a simple expansion of the former standard designation system accomplish&drbgfthe add
| a prefix “C” and a suffix “00.” The suffix can be used to accemmodate composition variations of the base alloy.

2 Annual Book of ASTM Standardgol 02.01.
1 4 Annual Book of ASTM Standardgol 0£3.01.
I °Annual Book of ASTM Standardgol 01.01.
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34.—1—2—M-H-I Rehearing,
3.1.12 Certification,

3.1.13 Mill Test-Reportifreqguired{see-Specification-B-248,-Section 14),
3—1—1—3—Speemeaﬁeﬁ—ﬁﬁmber eport,
3.1.14 Packag ng aﬁel—yealhef—nssue Package Marking, and

ase order,

3.1.15 Heat Identification.
3.2 In addition, when a section with a title identicatte-the-Supplementary-Requirements-as defined that referenced in 3.1 appears

in this specification, it contains additional requirrement is that supplement thofse appearing in Specification B 248.

4. Terminology
4.1 For terms relating to copper and copper alloys, refer to Terminology B 846.

5. Ordering Information

5.1 Include the following information in orders for products:

5.1.1 ASTM designation and year of issue,

5.1.2 Quantity,

5.1.3 Copper Alloy UNS Number designation (1.1),

5.1.4 Form of material: plate, sheet, strip, or rolled bar,

5.1.5 Temper (8.1),

5.1.6 Dimensions: thickness and width, and length if applicable,

5.1.7 How furnished: rolls, stock lengths with or without ends, specific lengths with or without ends, and

5.1.8 When material is ordered for agencies of the U.S. government.

5.2 The following options are available and should be specified in the contract or purchase order when required:

5.2.1 Type of edge, if required: slit, sheared, sawed, square corners, rounded corners, rounded edges, or full-rounded edges
(12.6),

5.2.2 Type of width and straightness tolerances, if required: slit-metal tolerances, square-sheared-metal tolerances, sawed-metal
tolerances, straightened or edge-rolled-metal tolerances (12.5),

5.2.3 Special thickness tolerances, if required (12.2),

5.2.4 Tension test or hardness as applicable (Section 10),

5.2.5 Certification if required (see Specification B 248),

5.2.6 Mill Test Report, if required (see Specification B 248),

5.2.7 Specification number and year of issue, and

5.2.8 Special tests or exceptions, if any.

6. Materials and Manufacture

6.1 Material:

6.1.1 The material of manufacture shall be Copper Alloy No. C17500 or C17510, cast and worked, and of such purity and
soundness as to be suitable for processing into the products prescribed herein.

6.1.2 Heat traceability shall be maintained and reported on the Mill Test Report or Certification.

6.2 Manufacture

6.2.1 The product shall be produced with a combination of hot working, cold working, and thermal processing to produce a
uniform wrought structure, and the specified temper.

7. Chemical Composition

47.1 The material shall conform to the chemical requirements specified in Table 1 for the copper alloy UNS No. designation
specified in the ordering information.

47.2 These specification limits do not preclude the presence of other elements. Limits for unnamed elements may be established
by agreement between manufacturer or supplier and purchaser.

7.3 Copper may be given as remainder and may be taken as the difference between the sum of all elements analyzed and 100 %.

7.4 When all the elements in Table 1 are analyzed, their sum shall be 99.5 % minimum.

58. Temper

51—TFempers-available-under
8.1 Standard tempers for product described in this specification-are-defired-in-Practice-B-601—The-standardtempers of material
are-as-designated in given in Tables 2-6. Tempers are TB0O (solution heat treated), or TD02 and TDO04 (varying degrees of cold
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TABLE 1 Chemical Requirements

Composition, %

Element Copper Alloy UNS No. Copper Alloy UNS No.
C17500 C17510

Beryllium 0.40-0.7 0.20-0.6
Cobalt 2.4-2.7 0.3 max
Silicon, 0.20 0.20

I max
Nickel 14-2.2
Iron, max 0.10 0.10
Aluminum, 0.10 0.10
max
Copper balance balance

TABLE 2 Mechanical Property Requirements for Material in the
Solution-Heat-Treated or Solution-Heat-Treated and Cold-Worked

Condition
| Elon
. . . ga- Rockwell
Temper Designation Tensile Strength tion” in Hardness?®
Stand- D £ 2 in. (50
ard® Former ksi MPa mm), % B 30T
FB66 —A 35-55 246-386 20-35 45-max  45-max
TBOO A 35-55 20-35 45 max 45 max
B2 L+ 66—75 415-520 5-16 65—77— 60-68—
TDO2 Y2 H 60-75 5-10 65-77 60-68
FBo4 H 7085 480585 28— 78-88- 69—75—
D04 H 70-85 2-8 78-88 69-75
A Elongation requirement applies only to material 0.004 in. (0.102 mm) and
thicker.
B The thickness that may be tested in the case of the Rockwell hardness scales
is as follows:

B Scale 0.045 in. (1.14 mm) and over.
30 T Scale 0.032 to 0.045 in. (0.812 to 1.14 mm), excl.
Hardness values shown apply only to direct determinations, not converted values.
€ Standard designations defined in Practice B 601.
P ksi = 1000 psi.
E See Appendix X1.

TABLE 3 Mechanical Property Requirements After Precipitation Heat Treatment A
| ) ) ) Yield Strength, ksi Elongation? in Rockwell
Temper Designation Tensile Strength min, 0.2 % Offset 2 in. (50 mm), HardnessC®
Standard Former ksi® MPa® ksi® MPa® % min B 30T
60 —AF 106136 690-895 86 556 10 92-166 +—82
TFOO _AT 100-130 80 10 92-100 77-82
FHe2 —HF 116-140 766-965 95 655 -8 95-162 #9-83
THO2 Yo HT 110-140 [760-965] 95 [655] 8 95-102 79-83
FHe4 —+HF 310-346 760-965 95 655 -8 95-162 79-83
THO4 _HT 110-140 [760-965] 95 655 8 95-102 79-83

I 7 These values apply to mill products (Section 127). See 127.3 for exceptions in end products.
B Elongation requirement applies only to material 0.004 in. (0.102 mm) and thicker.
€ The thickness that may be tested in the case of the Rockwell hardness scales is as follows:
B Scale 0.045 in. (1.14 mm) and over.
30 T Scale 0.032 to 0.045 in (0.812 to 1.14 mm) excl.
Hardness values shown apply only to direct determinations, not converted values.
P ksi = 1000 psi.
E See Appendix X1.

work), TFOO or THO2 and THO4 (precipitation heat treated from the appropriate tempers), or TM02 and TM04 (mill hardened).

O o O a avarao

at-treated
—Precipitation

for thicker
t cannot be
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TABLE 4 Mechanical Property Requirements—Mill-Hardened

Condition #
Temper Designation Teqsile Strength Yigld Strength ElongationB
Standard  Former ksi® MPaP ksi® MPaP  in2 in. (50
0.2 % Offset mm) min. %
FMo2 %-HM 95120 655-827 85110 586—758 10
TMO02 Y2 HM 95-120 85-110 10
FMo4 HM 10135 7#58-93% 100-125 689-862 —6
TM04 HM 110-135 100-125 6

A These values apply to mill products (Section 117). See 117.3 for exceptions in
end products.

B Elongation requirement applies only to material 0.004 in. (0.102 mm) and
thicker.

€ ksi = 1000 psi.

P See Appendix X1.

TABLE 5 Electrical Conductivity

Temper IACS, min, %
TFOO (AT) 45
THO2 (1/2 HT) 48
THO4 (HT) 48
TMO02 50
TMO04 50

TABLE 6 Precipitation-Heat-Treatment Time for Acceptance Tests

Standard Former At 850°F (454°C) to

(Before Precipitation Heat Treatment) 900°F (482°C)4, h
TBOO A 3
TD02 Y2 H 2
TDO4 H 2

A Specific temperature used must conform with supplier's certification.

onform to

he purchaser
, a sample
eferred for end

ieal property

9-1-SamplingPrecipitation Heat Treatment

9.1 Solution-heat-treated or solution-heat-treated and cold-worked material is normally precipitation hardened by the purchaser
after forming or machining. For the purpose of determining conformance to specified mechanical properties of Table 3, a sample
of this material shall be-in-aceerdance-with-Specification-B-248-Seetion-6;-exceptthat the-heat-size-is defined treated as 12 000
tb-(5455-kg)-orfractionthereof. shown in Table 6. Other heat-treating temperatures and times may be preferred for end products
of this material.

9.2 Special combinations of properties may be obtained by special precipitation heat-treating techniques. Mechanical property
requirements of Table 3 do not apply to material so treated.

10. -Specimen-Preparation
10-1-Specimen-preparationProperty Requirements

10.1 Tensile Strength Reguirements

10.1.1 When specified, product furnished under this specification shall conform to the tensile requirements prescribed in Tables
2-4 when tested in accordance with-Speeification-B 248 Test Method E 8. Values in Table 2 are in the solution-heat-treated, and
solution-heat-treated and cold-worked condition, in Table 3 after precipitation heat treatment and in Table 4 in the mill-hardened
conditions. Precipitation heat treatment parameters are specified in Seetien 8, with 9.
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10.1.2 Tension tests are required for material equal to or less than 0.050 in. (1.27 mm) in thickness.

10.2 Rockwell Hardness Requirements

10.2.1 For material thicker than 0.050 in. (1.27 mm), and except when-the-preferred tensientest-speeimen-direetion having its
tengitudinal-axis-parallel is specified by the purchaser at the time the order is placed or when agreement cannot be reached on
hardness values, products furnished under this specification shall conform-to the r Reekwelling hardness requirements prescribed
in Tables 2 and 3, when tested in accordance with Test Methods E 18.

11. Fest-Method

11.1 Electrical Conductivity

11.1.1 The electrical conductivity -ef-eertifications-and-testreports-shall-be-at-the-diseretion-of-the-repertingtaboratory.
112 1n-case-of-disputethe-test-method-found this material after precipitation heat-treatmentin-Speeification-B-194, Annex

o accordance W|th Sectlon 9 shaH—be—used—fe%deteﬁmﬂrng—eheﬁﬁe&I—reqtﬁfements in conform {eTabIe 1.

be mutually

12. Dimensions and Permissible Variations

12.1 The dimensions and tolerances for material covered by this specification shall be as prescribed in the current edition of
Specification B 248, with particular reference to Section 5 and the following tables of that specification:

12.2 Thickness-See-5-22, Table 2, and for special tolerances, Table 3.

12.3 Width

12.3.1 Slit Metal and Slit Metal with Rolled EdgesSee-5-3-1, Table 4.

12.3.2 Square-Sheared MetalSee-5-3-2-and Table 5.

12.3.3 Sawed Metal-See-5:3-3-and Table 6.

12.4 Length

12.4.1 Specific and Stock Lengths With and Without Er8ge-5-4-1-and Table 7.

12.4.2 Schedule of Lengths (Specific and Stock) With Effsise-5-4-2-and Table 8.

12.4.3 Length Tolerances for Square-Sheared Met8lee-5-4-3-and Table 9.

12.4.4 Length Tolerances for Sawed MetalSee-5-44-and Table 10.

12.5 Straightness

12.5.1 Slit Metal or Edge-Rolled Metal See-5-5-3-and Table 11.

12.5.2 Square-Sheared MetalSee-5-52, Table 12.

12.5.3 Sawed Metal-See-5-5-3-an Table 13.

12.6 Edges—See-56. :

12.6.1 Square Edges-See-5-6-1-and Table 14.

12.6.2 Rounded Corners-See 5.6.2 and Table 15.

12.6.3 Rounded EdgesSee-5-6-3-and Table 16.

12.6.4 Full-Rounded Edges-See 5.6.4 and Table 17.

13. -General-Requirements
13- MateriaHurnished-under-this—speeificationWorkmanship, Finish and Appearance

13.1 The product shall-coenferm—to-the—applicable—requirements be free—ef-the—eurrent edition defects, but blemishes of
Specification-B-248. a nature that do not interfere with the intended application are acceptable.

14. Sampling
14.1 Sampling shall be in accordance with Specification B 248 Section 7, except that the heat size is defined as 12 000 |b (5455
kq) or fraction thereof.
14.2 Sample pieces shall be taken from a heat and lot of material processed simultaneously in the same equipment, as follows:
14.2.1 Heat—A heat shall be the result of castings poured simultaneously from the same source of molten metal.
14.2.2 Lot—The lot shall be a heat or fraction thereof.

15. Number of Tests and Retests

15.1 Specification B 248 constitutes a part of this specification.
15.2 Test specimens shall be taken from sample pieces selected in accordance with 14.1.

16. Specimen Preparation

16.1 Specimen preparation shall be in accordance with Specification B 248 Section 9, with the preferred test specimen direction
having its longitudinal axis parallel to the rolling direction.
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17. Test Method

17.1 Section 10 of Specification B 248 constitutes a part of this specification.

17.2 Chemical Analysis-The test method for determining chemical analysis for compliance and preparation of certifications
and test reports shall be at the discretion of the reporting laboratory.

17.2.1 10.2 of Specification B 248 is amended to include in the group of chemical analysis techniques found in Specification
B 194, Annex.

17.3 When analysis for unnamed or residual elements is required in the purchase order, the method of analysis shall be mutually
agreed upon between manufacturer or supplier and purchaser.

18. Keywords

141 -copper-benyllium:—flat-preduct;
18.1 C17500; C17510; copper-beryllium; copper plate; copper rolled bar; copper strip; flat product

APPENDIX
(Nonmandatory Information)

X1. METRIC EQUIVALENTS

X1.1 The Sl unit for strength properties now shown is in accordance with the International System of Units (SI). The derived
Sl unit for force is the newton (N), which is defined as that force which when applied to a body having a mass of one kilogram
gives it an acceleration of one metre per second squared (N = Ky-ffiie derived Sl unit for pressure or stress is the newton
per square metre (NA)) which has been named the pascal (Pa) by the General Conference on Weights and Measures. Since 1
ksi = 6 894 757 Pa, the metric equivalents are expressed as megapascal (MPa), which is the same® aMN/mnf.

SUMMARY OF CHANGES

Committee BO5 has identified the location of selected changes to this standard since the last issue (B 534 — 96)
that may impact the use of this standard.

(1) A comprehensive five-year review was conducted. No technical changes were made to temper and property requirements.
Some sections were rearranged, renumbered, and in some cases reworded to conform tcCh#imewf Form and Styland

the Form and Style for ASTM Standar@@lue Books).

(2) Silicon and Aluminum maximum limits were added to Table 1 to match the UNS registered alloy composition.

(3) Heat and Lot size were more specifically defined.

(4)_A General Reguirements section was added.

ASTM International 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 International 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 International, 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).



