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INTERNATIONAL

Standard Specification for
Copper Alloy Strip for Use in Manufacture of Electrical
Connectors or Spring Contacts !

This standard is issued under the fixed designation B 888; 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* B 194 Specification for Copper-Beryllium Alloy Plate,

1.1 This specification establishes the requirements for cop- _Sheet, Strip, and Rolled Bar _
per alloy strip for use in the manufacture of electrical connec- B 248 Specification for General Requirements for Wrought

tors or spring contacts produced from one of the following ~ Copper and Copper-Alloy Plate, Sheet, Strip, and Rolled

Copper Alloy UNS Nog: C14530, C15100, C15500, C19010, Bar o )

C19025, C19210, C19400, C19500, C19700, C23000, B 248M Specification for General Requirements for

C26000, C40810, C40850, C40860, C42200, C42500, Wrought Copperand Copper-Alloy Plate, Sheet, Strip, and

C42520, C42600, C50580, C50780, C51000, C51080, C51100, Rolled Bar [Metric] _

C51180, C51980, C52100, C52180, C52480, C63800, C65400, B 534 Specification for Copper-Cobalt-Beryllium Alloy and

C68800, C70250, C70260, C70265, C75200, and C76200. ~ Copper-Nickel-Beryllium Alloy Plate, Sheet, Strip, and
1.2 The requirements for the other copper alloys such as _Rolled Bar o

beryllium copper UNS C17000, C17200, C17400, C17410, B 601 Classification for Temper Designations for Copper

C17500, and C17510 shall be as prescribed in the current and Copper Alloys—Wrought and Cast

edition of Specifications B 194, B 768, and B 534, and copper- B 740 Specification for Copper-Nickel-Tin Spinodal Alloy

nickel-tin spinodal, UNS C72650, C72700, and C72900 shall _Strip o .

be as prescribed in the current edition of Specification B 740. B 768 Specification for Copper-Cobalt-Beryllium Alloy
1.3 The values stated in either inch-pound units or Sl units _Strip and Sheet N

are to be regarded separately as standard. The values stated if? 820 Test Method for Bend Test for Formability of Copper

each system may not be exact equivalents; therefore, each Alloy Spring Material

system shall be used independently of the other. Combining B 846 Terminology for Copper and Copper Alloys

values from the two systems may result in noncompliance with E 8 Test Methods for Tension Testing of Metallic Materials

this specification. E 8M Test Methods for Tension Testing of Metallic Mate-
rials [Metric]
2. Referenced Documents E 54 Test Methods for Chemical Analysis of Special
2.1 ASTM Standards? Brasses and Bronzés
B 193 Test Method for Resistivity of Electrical Conductor E 62 Test Methods for Chemical Analysis of Copper and
Material Copper Alloys (Photometric Method)

E 75 Test Methods for Chemical Analysis of Copper-Nickel
and Copper-Nickel-Zinc Alloys
E 478 Test Methods for Chemical Analysis of Copper
1 This specification is under the jurisdiction of Committee BO5 on Copper and Alloys
Copper Alloys and is the direct responsibility of Subcommittee B05.01 on Plate, E 527 Practice for Numbering Metals and AIons (UNS)
Sheet, and Strip. .
Current edition approved May 1, 2004. Published May 2004. Originally 2.2 1SO Standards: . .
approved in 1998. Last previous edition approved in 2003 as B 888 — 03. ISO 4744 Copper and Copper Alloys—Determination of
2 The UNS system for copper and copper alloys (see Practice E 527) isa simple  Chromium Content - Flame Atomic Absorption Spectro-
expansion of the former standard designation system accomplished by the addition metric Method
of a prefix “c” and a suffix “00.” The suffix can be used to accommodate
composition variations of the base alloy.
2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or

contact ASTM Customer Service at service@astm.org.Afotual Book of ASTM 4 Withdrawn.
Standards/olume information, refer to the standard’s Document Summary page on ° Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
the ASTM website. 4th Floor, New York, NY 10036.

*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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ISO 7602 Copper and Copper Alloys—Determination of 6.2.2 Width and straightness tolerances, slit-metal toler-

Tellurium Conterit ances, square-sheared metal tolerances, sawed metal toler-
ances, straightened or edge-rolled metal tolerances (Section
3. Terminology 11),

6.2.3 Identification marking (Section 22),

6.2.4 Certification (Section 20),

6.2.5 Mill test report (Section 21), and

6.2.6 How packaged: coil wound in traverse or pancake

. . e _style (Section 22).
4.1 For product furnished under this specification in English g 2 6.1 Number of strip lengths per coil,

units, the following sections of Specification B 248 must 6262 Size and weight of each coil, and

constitute a part of this specification. For product furnished 2 7 The electrical resistivity or any other physical and
under this specification in the Sl units, the following sectionsg|ectrical properties (See Table X1.1).

of Specification B 248M must constitute a part of this specifi-

3.1 Definitions—For definition of terms used in this speci-
fication, refer to Terminology B 846.

4. General Requirements

cation. 7. Materials and Manufacture
4.1.1 Terminology, 7.1 Materia—The material of manufacture shall be a cast
4.1.2 Materials and Manufacture, bar, slab, cake, billet, or other form of the composition given in
4.1.3 Dimensions, Weights, and Permissible Variations, Table 1 for the specified alloy, suitable for processing into the
4.1.4 Workmanship, Finish, and Appearance, product prescribed in this specification.
4.1.5 Sampling, 7.2 Manufacture—The product shall be produced by either
4.1.6 Number of Tests and Retests, hot- or cold-working operation. It shall be finished, unless
4.1.7 Specimen Preparation, otherwise specified, by such hot working, cold working,
4.1.8 Test Methods, annealing, or heat treatment as may be necessary to meet the

properties specified in Table 2.
7.3 Edges—The edges shall be slit or rolled edges as
specified by the buyer. Slit edges shall be furnished unless

4.1.11 Test Re_ports, and i otherwise specified or agreed upon between the purchaser and
4.1.12 Packaging and Package Marking. supplier or manufacturer.

4.2 In the event of a conflict between this specification and
Specification B 248 or B 248M, the requirements of this8. Chemical Composition

4.1.9 Significance of Numerical Limits,
4.1.10 Certification,

specification shall take precedence. 8.1 The materials shall conform to the chemical composi-
o tional requirements in Table 1 for the corresponding Copper
5. Classification Alloy UNS Number designation specified in the ordering

5.1 Product produced to this specification is classified aghformation. o
strip material to be used for spring contact or electrical and 8.2 These composition limits do not preclude the presence

electronic connector applications only. of other elements. Limits for unnamed elements may be
established and analysis required by agreement between manu-
6. Ordering Information facturer or supplier and purchaser when required.

8.3 Copper, when given as the remainder, is determined as
e difference between the sum of results for all elements
determined and 100 %.

8.4 Zinc, when given as the remainder, is determined as the

6.1 Contract or purchase orders for product under thi§h
specification should include the following information:
6.1.1 ASTM designation and year of issue,

6.1.2 UNS alloy designation, _ _ difference between the sum of results for all elements deter-
6.1.3 Dimensions, for example, thickness, width, mined and 100 %.

6.1.4 Quantity, and 8.4.1 For those copper alloys in which zinc is given as the
6.1.5 Temper (Section 8). remainder, copper may be determined by difference; however,

6.2 The following options are available under this specifi-when so determined, the result shall conform to the limits
cation and shall be specified in the contract or purchase ord@rescribed in Table 1.
when required: 8.5 When all elements listed in Table 1 for the Copper Alloy
6.2.1 Type of edge: slit, sheared, sawed, square cornersINS Number specified in the ordering information are deter-
rounded corners, rounded edges, or full-rounded edges (Sewtined, the sum of results shall be 99.8 % minimum, except for
tion 11), UNS No. C26000, C42200, and C42500, which shall be



‘Jreqod Buipnjoul ,,

“JaA|Is Buipnjoul o

"UlW % §'66 Sluswale Jayio + Jaddo)

"UlW % /'66 Sluawale Jaylo + Jaddo) 5

‘Ul §'66 uodl|Is + snioydsoyd + [xo1u + JaddoD
‘T'/2 - T'GZ = dUIZ + wnuiwnyy

‘9% TO'0 P290X3 0] 10U @sauebuew + UoJl + WNUIWNY g
‘9S + 9] sepnjoul ,

A0y B 8ss — 04
“afl

Jspurewsal HSET-0TT  Xew 050 Xew 0T'0  Xew Gg'0 0'T9-0°LS 002920
Japurewsal nS'6T-G'9T  Xew 0S50 Xew G0'0  Xew G¢'0 G'99-G°€9 002520
L0-02°0 xew 0€°0 8'0-G0'0 Xew 100 ,0€0T xXew G0°0 glopurewas §920.0
gXew
g0.'0-02’0 S00°0 g0'€0T glopurewal 092020
Z'1-52°0 Xew 0'T ncvce Xew QT'0 0€'0-50'0 Xew go'0 Xew Qc'0 Japurews. 052040
oT'¥2-€1¢ XeWw G0'0 XewQog'0 SGS0-SC0 58€-0€ oldpurewsl 008890
v'e-Le Z¢T’0-T00  Xew 050 6'T-CT xXew G0°0 olopurewal 00%590
T2CST Xew 8'0 Xew 0¢'0  Xew 010 XeWw G0'0 Xewogo S50-SC0 T1'€ScC  Jopurewsl 008€90
xXew €0 0'TT-06 0T'0-20'0 02'0-S0°0 Xew G0'0  0¢'0-50°0 ~9purewal 08¥2S0
xew g0 06-0'. 0T'0-200 020-S00 Xew G0'0  02'0-S0°0 ~iapurewal 081250
Xew 0zZ°0 06-0.L SE€0€00 XeWw G0'0  Xew 010 Japurews. 00T2SO
xew €0 0/-9S  0T'0-200 020-S00 Xew G0'0  0¢'0-50°0 ~9purewal 086150
xew g0 6'7-9'€  0T'0-c00 0Z0-TT0 Xew G0'0  02'0-S0°0 ~Aapurewal 08TTSO
Xew 0€°0 6'7-G€  GE'0-€00 XeWw G0'0  Xew 010 Japurews. 00TTSO
xXew €0 8'G-8'¥ 0T'0-¢00 020-S00 Xew G0'0  0¢'0-S0'0 ~9purewal 080TS0
xew 0€°0 8'G-¢¥  §E€0€00 Xew G0'0  Xew 0T°0 Japurewss 000TSO
Xew €0 €¢-L'T 0T0200 020500 Xew G0'0  02°0-S0°0 9purewal 082050
xew €0 L'T-0T  0T'0-200 02°0-S0°0 Xew §0'0  0¢'0-50°0 ~9purewal 085050
Japurewas 0v-9¢  S0°0-200 02'0-S0°0 Xew G0'0  02'0-S0°0 0°06-0'28 0092¥0
Jspurewsl €91 ¥0'0-20'0 02°0-S0°0 Xew G0'0  02°0-S0°0 51688 02S8ZvO
Japurewsal 0'€-ST  Xew geo XeWw G0'0  Xew 500 0°06-0°L8 005270
Japurewsal ¥'1-80  Xew geg'o Xew G0'0  Xew GO0 0'68-098 002eZ¥0
Jspurewsl €¢LT ¥00-200 020-S00 Xew g0'0  S0°0-T0°0 596-16 098070
Japurewsal v-9¢ ¥0'0-¢0'0  02'0-S0°0 Xew G0'0  0¢'0-50°0 3596-G'76 058070
Japurewsai 2'¢-8T ¥00-8200 0C0-TT0 Xew G0'0  ¢T°0-80°0 3596-G'V6 0T80%0
Japurewsai Xew /0’0  Xew G0°0 S'T/-589 000920
Japurewsas XeW G0'0  Xew 500 0'98-0't8 000€20
Xew 02’0  XewQg'0 O0v'0-0T0 Xewsgo'o Xewsgoo 0c0-T00 Xew S00 Z'1-€0 xXew g0°0 Japurewss 00.6TO
Xew 0zZ°0 0'T-0T0 SE€0-T00 Xew ¢0'0 0¢C-0T €T-060 Xewgoo UWwO096 00S6TO
02'0-50°0 GT'0-ST0°0 Xew €00 9¢T¢C ulw 0°26 00¥6TO
¥0°0-G20°0 GT°0-50'0 Japurewsas 0TZ6TO
Xew 0zZ°0 T1-L0 L00€00 <27T80 Xew 0T'0 ziopurewsl G206T1O
GE'0-ST'0 G0'0-T00 8180 glapurewsal 0T06TO
0T0-220°0 80°0-70'0 €1°0-80°0 uiw ,5/°66 00SSTO
gxeuwl gXew
GT°0-50'0 gXeW 5000 S00°0 S00°0 ulw 28°'66 00TSTO
vEC00 €200 0T0°0
-€00°0 -€00°0 -T00°0 ulw 06'66 0€SYTO
wnunjaL JaNIS uodIIS  WNUOdIIZ  WNIWoIyD ouiz ulp snioydsoyd  [939IN asauebue|\ wnisaubep pea uoJ| 11eqod wnuiwnyy  Jaddod 'ON SNN
Ao|y 1addod

% ‘uonisodwo) syuswWa|g

suswalinbay reolwsyd T 379vVL



B 888 — 04

ulf

TABLE 2 Mechanical Requirements

Temper Designation

Tensile Strength, ksi

Tensile Strength, MPa

Yield Strength
(0.2 % Offset), ksi

Yield Strength
(0.2 % Offset),

Elongation, %

MPa
Standard Former min max min max min min min
Copper Alloy UNS NO. C14530
HO1 Ya hard 35 45 240 310 26 180 7
HO02 Y2 hard 40 50 275 345 33 230 5
HO3 ¥ hard 44 54 305 370 39 270 3
HO4 hard 47 57 325 395 43 295 2
HO6 extra hard 50 60 345 415 47 325 1
HO8 spring 54 64 370 440 51 350 1
H10 extra spring 58 400 56 385
Copper Alloy UNS NO. C15100
061 annealed 37 42 255 290 9 60 35
HO1 Y4 hard 40 45 275 310 26 180 1
HO2 Y2 hard 43 51 295 350 35 240 3
HO3 ¥4 hard 47 56 325 385 45 310 1
HO4 hard 53 62 365 425 51 350 1
HO6 extra hard 59 65 405 450 57 395 1
HO08 spring 64 71 440 490 62 425 1
Copper Alloy UNS NO. C15500
061 annealed 34 43 235 295 15 105 30
HO2 Y2 hard 45 55 310 380 38 260 13
HO4 hard 56 64 385 440 50 345 6
HO6 extra hard 63 72 435 495 56 385 5
HO8 spring 65 73 450 505 60 415 4
H10 extra spring 68 75 470 515 63 435 3
Copper Alloy UNS NO. C19010
TMO03 Y4 HM 67 77 460 520 50 340 12
TM04 HM 71 81 490 560 60 410 10
TMO06 XHM 75 86 520 590 64 440 8
TMO08 SHM 84 S 580 L 74 510 6
HO1 Ya hard 52 64 360 430 40 275 8
HO2 Y2 hard 60 70 410 470 54 370 7
HO3 ¥4 hard 67 77 460 520 62 410 5
HO4 hard 71 81 490 560 66 435 4
HO6 extra hard 75 86 520 590 72 460 3
HO08 spring 84 95 580 655 78 520 2
H10 extra spring 95 655 85 585 1
Copper Alloy UNS NO. C19025
HRO1 Ya hard 49 68 340 470 42 290 15
HRO02 %2 hard 63 76 435 525 58 400 9
HRO4 hard 72 83 495 570 68 470 5
HRO6 extra hard 78 89 540 615 74 510 4
HRO8 spring 84 95 580 655 81 560
HR10 extra spring 91 106 625 730 88 605
Copper Alloy UNS NO. 19210
061 annealed 27 42 190 290 16 110 30
HO1 Y hard 43 53 300 365 20 135 20
HO2 Y2 hard 47 60 325 410 44 310 5
HO3 ¥ hard 52 62 355 425 50 345 4
HO4 full hard 56 66 385 455 54 355 3
HO6 extra hard 60 70 410 480 58 400 2
HO8 spring hard 64 74 440 510 62 425 1
H10 extra spring 66 455 64 440 1
Copper Alloy UNS NO. C19400
061 annealed 40 63 275 435 16 110 10
HO2 Y2 hard 53 63 365 435 36 250 6
HO4 full hard 60 70 415 485 53 365 3
HO06 extra hard 67 73 460 505 64 440 2
HO8 spring hard 70 76 485 525 67 460 2
H10 extra spring 73 80 505 550 70 485 1
Copper Alloy UNS NO. C19500
061 annealed 50 60 345 415 21 145 22
HO1 Ya hard 60 72 415 495 45 310 5
HO2 Y2 hard 68 78 470 540 66 455 3
HO3 ¥4 hard 75 85 515 585 72 495 2
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TABLE 2 Continued

Temper Designation

Tensile Strength, ksi

Tensile Strength, MPa

Yield Strength
(0.2 % Offset), ksi

Yield Strength
(0.2 % Offset),

Elongation, %

MPa
Standard Former min max min max min min min
HO4 full hard 82 90 565 620 79 545 2
HO08 spring 88 97 605 670 85 585 1
Copper Alloy UNS NO. C19700
061 annealed 43 53 295 365 16 110 20
HO2 Y2 hard 53 63 365 435 36 250 6
HO4 full hard 60 70 415 485 53 365 2
HO6 extra hard 67 73 460 505 64 440 2
HO8 spring hard 70 76 485 525 67 460 2
H10 extra spring 73 80 505 550 70 485 1
Copper Alloy UNS NO. C23000
061 annealed 39 47 270 325 8 55 43
HO1 Y4 hard 44 54 305 370 23 160 15
HO2 Y2 hard 51 61 350 420 43 295 8
HO3 ¥4 hard 57 67 395 460 51 350 4
HO4 hard 63 72 435 495 57 395 4
HO6 extra hard 72 80 495 550 65 450 3
HO08 spring 78 86 540 595 69 475 3
H10 extra spring 82 90 565 620 73 505 2
Copper Alloy UNS NO. C26000
061 annealed 45 61 310 420 10 70 40
HO1 Y4 hard 49 59 340 405 21 145 34
HO2 ¥> hard 57 67 395 460 42 290 19
HO3 ¥ hard 64 74 440 510 55 380 8
HO4 hard 71 81 490 560 67 460 6
HO6 extra hard 83 92 570 635 79 545 2
HO8 spring 91 100 625 690 82 565 1
H10 extra spring 95 104 655 715 86 595 1
Copper Alloy UNS NO. C40810
HO2 Y2 hard 57 73 395 505 41 285 20
HO4 hard 75 87 515 600 68 470 8
HO6 extra hard 88 97 605 670 84 580 6
HO8 spring 92 100 635 690 88 605 4
Copper Alloy UNS NO. C40850
HO2 ¥> hard 57 73 395 505 41 285 20
HO4 hard 75 87 515 600 68 470 8
HO06 extra hard 88 97 605 670 84 580 6
HO8 spring 92 104 635 715 90 620 4
Copper Alloy UNS NO. C40860
HO2 Y2 hard 56 72 385 495 40 275 20
HO4 hard 73 86 505 595 66 455 8
HO6 extra hard 86 96 595 660 84 580 6
HO8 spring 90 103 620 710 88 605 4
Copper Alloy UNS NO. C42200
061 annealed 41 49 285 340 12 85 43
HO1 Ya hard 47 57 325 395 21 145 17
HO2 Y2 hard 54 65 370 450 48 330 6
HO3 ¥4 hard 60 72 415 495 58 400 4
HO4 hard 67 79 460 545 67 460 3
HO6 extra hard 75 85 515 585 72 495 2
HO08 spring 82 92 565 635 77 530 2
H10 extra spring 88 605 82 565 1
Copper Alloy UNS NO. C42500
061 annealed 41 a7 285 325 13 90 a7
HO1 Ya hard 49 59 340 405 20 140 24
HO02 Y2 hard 57 69 395 475 51 350 13
HO3 ¥ hard 62 74 425 510 58 400 10
HO4 hard 70 82 485 565 66 455 6
HO06 extra hard 76 88 525 605 73 505 5
HO8 spring 84 94 580 650 81 560 3
H10 extra spring 92 635 87 600

Copper Alloy UNS NO. C42520
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TABLE 2 Continued

Yield Strength

Yield Strength

. . . ’ . o o
Temper Designation Tensile Strength, ksi Tensile Strength, MPa (0.2 % Offset), ksi (0.2 slpogfset), Elongation, %
Standard Former min max min max min min min
HO2 Y2 hard 67 82 460 565 60 415 20
HO4 hard 80 95 550 655 75 515 8
HO6 extra hard 90 105 620 725 85 585 6
HO8 spring 95 110 655 760 90 620 4
H10 extra spring 100 115 690 795 95 655 3
Copper Alloy UNS NO. C42600
HO2 > hard 72 87 495 600 65 450 12
HO4 hard 85 100 585 690 80 550 8
HO6 extra hard 97 112 670 770 92 635 6
HO8 spring 108 123 745 850 103 710 3
H10 extra spring 114 128 785 885 110 760 1
Copper Alloy UNS NO. C50580
HO2 Y2 hard 56 71 385 490 51 350 15
HO4 hard 69 84 475 580 66 455 8
HO6 extra hard 74 89 510 615 71 490 6
HO8 spring 79 94 545 650 7 530 5
Copper Alloy UNS NO. C50780
HO2 Y2 hard 58 74 400 510 43 295 15
HO4 hard 75 88 515 605 65 450 8
HO06 extra hard 83 97 570 670 76 525 5
HO8 spring 86 100 595 690 81 560 3
Copper Alloy UNS NO. C51000
061 annealed 46 56 315 385 19 130 48
HO1 Ya hard 49 61 340 420 22 150 32
HO2 Y2 hard 58 73 400 505 47 325 10
HO3 ¥4 hard 68 79 470 545 61 420 10
Ho4 hard 76 91 525 625 74 510 9
HO6 extra hard 88 103 605 710 85 585 2
HO8 spring 95 110 655 760 92 635 1
H10 extra spring 100 114 690 785 98 675 1
Copper Alloy UNS NO. C51080
HO2 Y2 hard 87 102 600 705 83 670 8
HO4 hard 100 115 690 795 96 660 6
HO6 extra hard 105 120 725 825 101 695 4
HO8 spring 110 125 760 860 107 740 1
Copper Alloy UNS NO. C51100
061 annealed 46 54 315 370 16 110 45
HO1 Y4 hard 46 58 315 400 20 140 25
HO2 Y2 hard 55 70 380 485 42 290 12
HO3 % hard 67 82 460 565 64 440 6
HO4 hard 72 87 495 600 70 485 2
HO6 extra hard 84 99 580 685 81 560 1
HO8 spring 91 105 625 725 88 605 1
H10 extra spring 96 109 660 750 92 635 1
Copper Alloy UNS NO. C51180
HO2 Y2 hard 83 98 570 675 78 540 15
HO4 hard 97 112 670 770 93 640 8
HO6 extra hard 102 117 705 805 98 675 5
HO8 spring 105 120 725 825 103 710 2
Copper Alloy UNS NO. C51980
HO2 Y2 hard 90 105 620 725 86 595 18
HO4 hard 103 118 710 815 99 685 10
HO06 extra hard 109 124 750 855 105 725 6
HO8 spring 115 130 795 895 112 770 2
Copper Alloy UNS NO. C52100
061 annealed 56 65 385 450 23 160 60
HO1 Y4 hard 63 75 435 515 35 240 40
HO2 Y2 hard 69 84 475 580 51 350 25
HO3 ¥4 hard 80 92 550 635 70 485 18
HO4 hard 85 100 585 690 78 540 12
HO6 extra hard 97 112 670 770 92 635 10
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TABLE 2 Continued

Temper Designation

Tensile Strength, ksi

Tensile Strength, MPa

Yield Strength
(0.2 % Offset), ksi

Yield Strength
(0.2 % Offset),

Elongation, %

MPa
Standard Former min max min max min min min
HO8 spring 105 119 725 820 100 690 3
H10 extra spring 110 122 760 840 105 725 2
Copper Alloy UNS NO. C52180
HO2 %> hard 95 110 655 760 90 620 20
HO4 hard 107 122 740 840 105 725 10
HO6 extra hard 112 128 770 885 108 745 6
HO8 spring 120 140 825 965 118 815 2
H10 extra spring 125 145 860 1000 120 825 2
Copper Alloy UNS NO. C52480
HO2 Y2 hard 102 118 705 815 96 660 15
HO4 hard 114 128 785 885 112 770 6
HO6 extra hard 120 136 825 940 118 815 4
HO8 spring 130 150 895 1035 127 875 2
H10 extra spring 136 156 940 1075 135 930 1
Copper Alloy UNS NO. C63800
061 annealed 77 87 530 600 45 310 27
HO1 Ya hard 90 102 620 705 75 515 12
HO02 %2 hard 100 112 690 770 87 600 7
HO3 ¥ hard 105 117 725 805 93 640 5
HO4 hard 114 126 785 870 102 705 3
HO06 extra hard 118 130 815 895 106 730 2
HO8 spring 123 134 850 925 111 765 2
H10 extra spring 130 119 820
Copper Alloy UNS NO. C65400
HO1 Y hard 75 90 515 620 45 310 21
HO2 Y2 hard 86 101 595 695 66 455 1
HO3 ¥ hard 97 112 670 770 82 565 6
HO4 hard 108 120 745 825 94 650 3
HO6 extra hard 116 126 800 870 102 705 2
HO8 spring 124 133 855 915 112 770 2
H10 extra spring 131 140 905 965 118 815 1
Copper Alloy UNS NO. C68800
061 annealed 77 87 530 600 44 305 30
HO1 Y4 hard 87 101 600 695 63 435 10
HO2 Y2 hard 97 112 670 770 82 565 3
HO4 hard 106 120 730 825 95 655 2
HO6 extra hard 113 127 780 875 102 705 2
HO8 spring 123 133 850 915 111 765 1
H10 extra spring 130 895 117 805 1
Copper Alloy UNS NO. C70250
TMO00 AM 90 110 620 760 65 450 10
TM02 Y2 HM 95 120 655 825 83 585 7
TMO03 ¥4 HM 100 125 690 860 95 655 5
Copper Alloy UNS NO. C70260 and UNS NO. C70265
TMO00 AM 80 100 550 690 65 450 10
TMO1 Ya HM 90 105 620 720 75 515 6
TMO02 Y2 HM 90 110 620 760 85 585 4
TMO03 ¥ HM 105 120 720 825 95 655 2
TM04 HM 110 125 760 860 100 685 1
Copper Alloy UNS NO. C75200
061 annealed 53 63 365 435 18 125 29
HO1 Y hard 58 72 400 495 26 180 14
HO2 Y2 hard 66 80 455 550 48 330 6
HO3 ¥ hard 74 86 510 595 69 475 4
HO4 hard 78 91 540 625 75 515 3
HO6 extra hard 86 98 595 675 85 585 3
HO8 spring 90 101 620 695 88 605 1
H10 extra spring 96 660 95 655 1
Copper Alloy UNS NO. C76200
061 annealed 57 75 395 515 21 145 32
HO1 Ya hard 65 81 450 560 36 250 20
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TABLE 2 Continued

Yield Strength

Temper Designation Tensile Strength, ksi Tensile Strength, MPa Yield Strength . (0.2 % Offset), Elongation, %
(0.2 % Offset), ksi MPa
Standard Former min max min max min min min
HO2 Y2 hard 75 91 515 625 58 400 6
HO3 % hard 83 98 570 675 73 505 4
HO4 hard 90 105 620 725 82 565 3
HO06 extra hard 101 114 695 785 93 640 1
HO8 spring 109 122 750 840 101 695 1
H10 extra spring 114 R 785 R 102 705 1

99.7 % minimum, and UNS C51000, C51100, C52100, 10.1.1.1 Product ordered to this specification in inch-pound
C19010, C70260, C70265, C75200, and C76200, which shalinits shall be tested in accordance with Test Methods E 8 and

be 99.5 % minimum. shall conform to tensile strength, 0.2 % offset minimum yield
strength, and minimum elongation requirements prescribed in
9. Temper ksi units in Table 2.
9.1 Tempers, as defined in Classification B 601, available 10.1.1.2 Product ordered to this specification in Sl units
under this specification are as follows: shall be tested in accordance with Test Methods E 8M and shall

conform to tensile strength, 0.2 % offset minimum yield

Temper Designation® . . . . .
strength, and minimum elongation requirements prescribed in

Standard Former MPa units in Table 2.
061 annealed . . L. ..
Ho1 Y4 hard 11. Dimensions, Mass, and Permissible Variations
:85 ;j EZE 11.1 The dimensions and tolerances for product under this
HO4 hard specification shall be as prescribed in Specifications B 248 or
:82 extra hard B 248M, with particular reference to Section 5 and the follow-
H10 ot spring ing tables of those specifications:
TMO0O AM 11.1.1 Thickness-see Paragraph 5.2 and Table 1.
mg; Z“ Em 11.1.2 Width
T™O3 7% HM 11.1.2.1 Slit Metal and Slit Metal with Rolled Edgessee
TMO04 HM Paragraph 5.3 and Table 4.
Tmo6 XHM 11.1.2.2Square Sheared Metalsee Paragraph 5.3 and
TMO8 SHM Table 5

9.2 Rolled (H) Materia—The standard tempers of rolled 11.1.2.3Sawed Metal-see Paragraph 5.3 and Table 6.
products are as designated in Table 2 with the prefix “H." 111 3 Length
Former designations and the standard designations as defined;1 1.3.1 Specific and Stock Lengths with and without
in Classification B 601 are shown. Ends—see Paragraph 5.4 and Table 7.

9.3 Mill Hardened (TM) Materiat—The standard tempers of 11 1 3.2Schedule of Lengths (Specific and Stock) with
mill hardened products are as designated in Table 2 with thengs see Paragraph 5.4 and Table 8.

tions as defined in Classification B 601 are shown. see Paragraph 5.4 and Table 9.

Note 1—The properties for product in special or nonstandard tempers 11.1.3.4Length Tolerances for Sawed Metasee Para-

are subject to negotiation between the manufacturer and the purchasergraph 5.4 and Table 10.
) . 11.1.4 Straightness

10. Mechanical Property Requirements 11.1.4.1 Slit Metal or Slit Metal Either Straightened or Edge

10.1 Product ordered to this specification shall conform tcRolled—see Paragraph 5.5 and Table 11.
the requirements prescribed in Table 2 for the alloy and temper 11.1.4.2 Square Sheared Metaisee Paragraph 5.5 and
specified in the contract or purchase order. Table 12.

10.1.1 The ultimate tensile strength, 0.2 % offset minimum 11.1.4.3 Sawed Metal-see Paragraph 5.5 and Table 13.
yield strength, and the minimum elongation properties shall be
the basis for acceptance or rejection when tested in accordangg. Workmanship, Finish and Appearance

with Test Methods E 8 or E 8M. 12.1 The product shall be free of defects, well cleaned, and

free of dirt. A superficial film of residual light lubricant is
normally present and is acceptable unless otherwise specified.
5 All tempers are subject to product limitations, and the manufacturer should the Sl:'rfacg finish _a'nd gppearance of the mate!’lal Sha”' pe as
consulted. prescribed in Specification B 248 unless otherwise specified.
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13. Sampling 18. Inspection

13.1 The lot size, portion size, and selection of sample 18.1 The manufacturer or supplier shall inspect and make
pieces shall be as prescribed in the sampling section dests necessary to verify that the product furnished conforms to
Specification B 248 or B 248M. the requirements specified for the product.

14. Specimen Preparation 19. Rejection and Rehearing

14.1 The specimen preparation procedure to be used for the 19.1 Rejection
products covered by this specification shall be as prescribed in 19.1.1 Product that fails to conform to the requirements of
the specimen preparation section of Specification B 248 othe product specification may be rejected.
B 248M. 19.1.2 The rejection shall be reported to the manufacturer or
15. Test Methods the supplier, promptly and in writing.

) i 19.1.3 In case of disagreement or dissatisfaction with the
15.1 Test methods used for quality control or production.ag its of the test upon which rejection was based, the

control, or both, for determining conformance to productanyfacturer or supplier may make claim for a rehearing.
property requirements are discretionary. 19.2 Rehearing

15.1.1 Test methods used to obtain data for the preparation 19 2 1 As a result of product rejection, the manufacturer or

of certification or test report shall be made available to th%upplier may make claim for retest to be conducted by the
purchaser on request. _ manufacturer or supplier and the purchaser. Samples of the

15.2 Chemical Analysis-In case of disagreement, the test ygjacted product shall be taken in accordance with the product
method to be followed for a specific element and range Ogpecification and tested by both parties as directed in the
maximum concentration shall be as indicated in Table 3 forproduct specification, or alternatively, upon agreement by both

alloys listed in Table 1. _ S parties, an independent laboratory may be selected for the tests
15.2.1 The determination of magnesium and zirconium, folsing the test methods prescribed in the specification.
which no recognized test method is known to be published,

shall be subject to agreement between the manufacturer @0. Certification
supplier and the purchaser.

15.3 Tensile Strength-The tensile strength must be deter-
mined in accordance with Test Methods E 8.

15.4 Yield Strength-The yield strength shall be determined
in accordance with Test Methods E 8.

15.5 Elongation—The elongation shall be determined in
accordance with Test Methods E 8.

16. Number of Tests and Retests

20.1 When specified in the purchase order or contract, the
purchaser shall be furnished certification that samples repre-
senting each lot have been either tested or inspected as directed
in this specification and requirements have been met. When
specified in the purchase order or contract, a report of the test
results shall be furnished.

21. Mill Test Report
21.1 When specified in the purchase order or contract, the

16.1 The number of tests and retests procedure to be useth facturer or supplier shall furnish to the purchaser a

for the products covered by this specification shall be asyanyfacturer's test report showing the results of the required
prescribed in the Number of Tests and Retests section Qfgig

Specification B 248 or B 248M.

17. Significance of Numerical Limits

17.1 For significance of numerical limits, refer to Specifi-
cation B 248 or B 248M.

TABLE 3 Chemical Test Methods

Element Range or max %  Test Method

Aluminum (Al) 0.0-12.0 E 54
2.0-12.0 E 478

Chromium (Cr) 0.003-2.0 1ISO 4744

Cobalt (Co) 0.5 E75

Copper (Cu) 50-99.99 E 478

Iron (Fe) 0.003-1.25 E 478

Lead (Pb) 0.002-15.0 E 478 Atomic Absorption

Magnesium (Mg) 0.01-2.0 L

Manganese (Mn) 6.0 E 62

Nickel (Ni) 50.0 E 478

Phosphorus (P) 1.2 E 62

Silicon (Si) 5.0 E 54

Silver (Ag) 0.01-0.12 E 478

Tellurium (Te) 0.003-0.05 1ISO 7602 Part | E/F (ISO/TC26 N692)

Tin (Sn) 0.01-1.0 E 478 Photometric
0.5-20.0 E 478 Titrimetric

Zinc (Zn) 2-40 E 478 Titrimetric

Zirconium (Zr) 0.01-0.30 L

22. Packaging and Package Marking

22.1 Packaging—The material shall be separated by size,
composition, and temper and prepared for shipment in such
manner as to ensure acceptance by common carrier for
transportation and afford protection from normal hazards of
transportation.

22.2 Package Marking-Each shipping unit shall be legibly
marked with the purchase order number, specification number,
alloy designation, temper, gross and net weight, and name of
supplier.

22.3 Product shall be supplied in coils wound in traverse or
pancake style as specified in the purchase order or contract.

22.3.1 Product supplied in coils wound in pancake style
shall be with or without interleaf paper as required by the
purchaser.

23. Keywords

23.1 coefficient of thermal expansion; density; electrical
conductivity; electrical connectors; electrical resistivity; elon-
gation; modulus of elasticity; spring contacts; thermal conduc-
tivity; yield strength; UNS No. C14530; UNS No. C15100;
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UNS No. C15500; UNS No. C17000; UNS No. C17200; UNSC51000; UNS No. C51080; UNS No. C51100; UNS No.
No. C17400; UNS No. C17410; UNS No. C17500; UNS No0.C51180; UNS No. C51980; UNS No. C52100; UNS No.
C17510; UNS No. C19010; UNS No. C19025; UNS No.C52180; UNS No. C52480; UNS No. C63800; UNS No.
C19210; UNS No. C19400; UNS No. C19500; UNS No.C65400; UNS No. C68800; UNS No. C70250; UNS No.
C19700; UNS No. C23000; UNS No. C26000; UNS No.C70260; UNS No. C70265; UNS No. C72650; UNS No.
C40810; UNS No. C40850; UNS No. C40860; UNS NO.C72700; UNS No. C72900: UNS No. C75200: UNS No.
C42200; UNS No. C42500; UNS No. C42520; UNS No. c76200

C42600; UNS No. C50580; UNS No. C50780; UNS No.

APPENDIX
(Nonmandatory Information)

X1. Preferred Physical and Electrical Properties

X1.1 Physical Properties thermal conductivity, coefficient of thermal expansion, and the

X1.1.1 Unless Specified in the purchase order or Contrac@lectrical rESiStiVity data in Table X1.1 do not constitute a part
the modulus of elasticity, density, electrical conductivity,

TABLE X1.1 Preferred Physical Properties

Electrical Electrical Resistivity { Thermal Conductivity Coefficient of Thermal

Density Modulus of Elasticity Conductivity (max)? Expansion

Copper Alloy lbs/in.® glem® 6 % IACS o(mm) Q-lb/mile? at  Q-g/m? at BTU/t-h® Fat W/m-k at |n./|_r23./ Fx m/ig C x

UNS No at 68°F at 20°C 10% psi GPa at 68°F 68°F 20°C 68°F 20°C 107 from 107" from

’ (20°C) 68-572°F 20-300°C
C14530 0.323 8.94 17 115 94 931.06 0.163 06 210 363 9.8 17.6
C15100 0.323 8.94 17 115 95 921.26 0.161 35 208 360 9.8 17.6
C15500 0.322 8.91 17 115 86 1017.67 0.178 23 200 346 9.9 17.8
C19010 0.322 8.91 19 130 60 1 458.67 0.255 47 150 260 9.8 17.6
C19025 0.322 8.91 17 115 40 2188.00 0.383 20 93 161 9.4 16.9
C19210 0.322 8.91 17 115 80 1 094.00 0.191 60 185 320 9.8 17.6
C19400 0.322 8.91 17 115 60 1 458.67 0.255 47 150 260 9.8 17.6
C19500 0.322 8.91 17 115 50 1750.40 0.306 56 115 199 9.4 16.9
C19700 0.319 8.83 17 115 80 1 094.00 0.191 60 185 320 9.6 17.3
C23000 0.316 8.75 17 115 37 2 365.41 0.414 27 92 159 10.4 18.7
C26000 0.308 8.53 16 110 28 3125.71 0.547 43 70 121 111 20.0
C40810 0.320 8.86 17 115 33 2652.12 0.464 48 82 142 10.1 18.2
C40850 0.320 8.86 17 115 30 2917.33 0.510 93 75 130 10.1 18.2
C40860 0.320 8.86 17 115 32 2 735.00 0.479 00 80 138 10.1 18.2
C42200 0.318 8.80 16 110 31 2823.23 0.494 45 75 130 10.2 18.4
C42500 0.317 8.77 16 110 28 3125.71 0.547 43 69 119 10.2 18.4
C42520 0.318 8.80 16 110 30 2917.33 0.510 93 75 130 10.2 18.4
C42600 0.318 8.80 17 115 25 3500.80 0.613 12 63 113 10.2 18.4
C50580 0.321 8.89 17 115 41 2134.63 0.372 85 103 178 9.9 17.8
C50780 0.320 8.86 17 115 35 2500.57 0.437 94 87 151 9.9 17.8
C51000 0.320 8.86 16 110 15 5 834.67 1.021 87 40 69 9.9 17.8
C51080 0.320 8.86 16 110 15 5834.67 1.021 87 40 69 9.9 17.8
C51100 0.320 8.86 16 110 20 4 376.00 0.766 40 48 83 9.9 17.8
C51180 0.321 8.89 16 110 20 4 376.00 0.766 40 52 90 9.9 17.8
C51980 0.319 8.83 16 110 14 6 251.42 1.094 87 38 66 10.0 18.0
C52100 0.318 8.80 16 110 13 6 732.31 1.179 08 36 62 10.1 18.2
C52180 0.318 8.80 16 110 13 6 732.31 1.179 08 36 62 10.1 18.2
C52480 0.317 8.77 16 110 11 7 683.63 1.393 45 29 50 10.2 18.4
C63800 0.299 8.28 17 115 10 8 752.00 1.532 80 22 38 9.5 17.1
C65400 0.309 8.55 17 115 7 12 502 86 218971 21 36 9.7 17.5
C68800 0.296 8.19 17 115 18 4 862.22 0.851 56 47 81 10.1 18.2
C70250 0.318 8.80 19 130 40 2188.00 0.383 20 98 170 9.8 17.6
C70260 0.320 8.86 19 130 40 2188.00 0.383 20 90 156 10.0 18.0
C70265 0.320 8.86 19 130 35 2 500.57 0.437 94 87 151 10.0 18.0
C75200 0.316 8.75 18 125 6 14 586.67 2.554 67 19 33 9.0 16.2
C76200 0.310 8.58 18 125 9 9724.44 1.703 11 24 42 9.0 16.2

A The weight resistivity values in the table are calculated from the corresponding electrical conductivity per Test Method B 193 as follows:
R = 1/N (15.328), where R = wt. resistivity at 20°C in ohms X grams per square metre (-g/m?) and N = electrical conductivity in % IACS.
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of this specification. They will indicate to the purchaser the R = 1/N (15.328 Q-g/nf = 1/N (875 20 Q-lb/milé®  (X1.1)
mechanical and physical properties that may be expected.
X1.1.2 Formability property of material usually determines Where: o o
if a spring material is capable of forming to a given radius. R = Wt. resistivity at 20°C in Ofgm_3>< grams per square
Bend test per Test Method B 820 will provide useful informa- Q}‘i‘;?eog]‘?l’g ;(;s(;stlwty at 68°F in Ohms pounds per
tion as to the formability or the ability of copper alloy spring . L
material to resist cracking when formed. This test method ma)/\l = electrical conductivity in % IACS.
be used in selecting a spring material that will safely form to . .
the geometry of a given part. X1.3 Metric Equivalent
X1.3.1 The Sl unit for strength properties now shown is in
. e accordance with the International Systems of Units (Sl). The
- X1.2.1 The value of 0.153 2&'9/_”12, at 20°C (68°F) is the  gerived S unit for force is the Newton (N), which is defined as
international standard for the resistivity of annealed coppef 4t force which when applied to a body having a mass of 1 kg
equal to 100 % conductivity. The term means that a wire 1 Myives it an acceleration of 1 n#/éN = kg X m/s). The derived
'5 I?ﬂ?th .and W?'glh'g 19 would_hayg a reIS|star]1cc§705f nglij 288| unit for pressure or stress is the Newton per square meter
T IS IS equivalent to a resistivity value of 875.2 (N/m?), which has been named the Pascal (Pa) by the General
mile, which signifies the resistance of a wire 1 mile in length Conference on Weights and Measures. Since £ 6894 757

weighing 1 Ib. The electrical resistivity (weight) values in ) :
Table X1.1 are calculated from the corresponding eIectricaFa’ the metric equivalents are expressed as megapascal (MPa),

conductivity per Specification B 193 as follows: which is the same as MN/rand N/mnf.

X1.2 Electrical Properties

SUMMARY OF CHANGES

Committee BO5 has identified the location of selected changes to this standard since the last issue (B 888 — 03)
that may impact the use of this standard (approved May 1, 2004.)

(1) Added new alloys UNS Nos. C19010, C19210, C70265,
and tempers of C70260.

Committee BO5 has identified the location of selected changes to this standard since the last issue (B 888 — 98) that may
impact the use of this standard (approved Apr. 10, 2003).

(1) Added new alloys UNS No. C19025, C40810, C40850,
C42600, C50580, C50780, C51080, C51180, C51980, C52180,
and C52480.

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).
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