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Hardness of Electrical Contact Materials'

This standard is issued under the fixed designation B277; 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 epsilon {g) indicates an editorial change since the last revision or reapproval.

1. Scope

[.1 This test method covers the determination of the hard-
ness of metallic materials used for electrical contacts. Rock-
well, Rockwell superficial, Brinell, and microhardngss tests are
included, along with information on the limitatigd$ 83d use of
these tests. seceeeess

1.2 The values stated in inch-pound units af¢ 33 D¢ 3¢gdded
as standard. The values given in parentheses 33 $hltichddical
conversions (o SI units that are provided fOf ItHTmalidf Daly
and are not considered standard. : cees Tl

1.3 This standard does not purport t()- aﬁdress all of the

detected by a bulge or marking. On composite pieces where the
contact materials are attached to backings of a different
material, the thickness limitations imposed for a solid piece
shall apply to the contact material portion of such composite
pieces.

Note 1—As a matter of information, it may be stated that tests on fine
silver showed that on annealed samples having a Rockwell 15T hardness
of 27, the readings were not affected on thicknesses Yis in. (1.6 mm) or

over. On thicknesses of Y52 in. (0.8 mm) Rockwell 15T scale readings of
72 and higher were not affected.

. +»2 The microhardness test is of questionable significance

safety concerns, if any, associated wzﬁh- its use. It is the e uwhen -the metallic phases in a material are so large that the

responsibility of the user of this standmd 10 becomesfe womibiar

will all hazards including those zdentzﬁed in 9lre- elppmprrafe .

sindentasion. does not represent an accurate average hardness.
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intored contact materials usually contain segregates differing

Material Safety Dara Sheet (MSDS) far tigzv :maduc:t/frqng;zgg see greaﬂy in 'hardness from the matrix hardness and may destroy

as provided by the manufacigrels to estaQljishe apryprine

safety and health practices, Q4 Jererplleadip xopyivability of

regulatorv limitations prt(y‘m‘ 08 steissees
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3.1 The Rockwell hardness and Rock‘v;e:lls éééeﬁﬁéi’al tests
are useful when the test specimens are suffrcientby thick (in
relation to the indentor load) to ensure that the results are not
affected by the flow of metal on the surface of the anvil. On a
solid piece the flow of metal on the under surface may be

3. Significance and Use

!This test method is under the jurisdiction of ASTM Committee B02 on
Nonferrous Metals and Alloys and is the direct responsibility of Subcommittee
B02.11 on Electrical Contact Test Methods.

Current edition approved May 1, 2012, Published May 2012. Originally
approved in 1952. Last previous edition approved in 2006 as B277 — 95 (2006).
DOIL: 10.1520/B0277-95R12.

2 For referenced ASTM standards, visit the ASTM website, www.asim.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

th§°wﬂ1dtty of microhardness readings.

3 3:@ther aspects of significance and use shall be as
2d&setibed in the particular ASTM test method used, as listed in
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**" 4. Sampling

4.1 Brepde test samples i *atPordance with the method
selected T¥om those listed i SB&G@A 2 and, where applicable,
supplemédidd ‘with the requifthiehts in 5.3.
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5.1 fDeterm tes $he hardnesse @ Wed accordance with one of the
following: i

5.1.1 Test Methods E18 subject to the additional require-
ments and precautions in 3.1, 5.2, and 5.3.

5.1.2 Test Method E384 subject to the additional require-
ments and precautions in 3.2 and 54.

5.1.3 Test Method E10.

5.2 When employing the Rockwell superficial hardness test
(Test Methods E18) the specimen hardness shall be within the
range of the selected scale, as shown in Table 1.

5.3 When using the Rockwell or Rockwell superficial hard-
ness tests on contacts which are in rivet form, the shanks of
such rivets may have insufficient cross-sectional area to sup-
port the test pressure. In such cases the shank shall be removed
to form a flat surface for placement against the anvil. The
welding projection on contacts designed for assembly by
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TABLE 1 Permissible Hardness Ranges 6. Reports
Scale Permitted Range 6.1 In addition to the requirements of the applicable hard-
p= 2090 ness method used, the report shall include the following:
30T 20-90 6.1.1 When it is necessary to make measurements on thin
45T 10-90 sections of material where results will be affected, this fact
;gs Jraspe shall be stated in reporting the results, stating the thickness of
45N 20-100 the material tested.

6.1.2 When tests are made on surfaces having a spherical or
cylindrical curvature, the radius of curvature shall be given in
the report.
projection welding shall also be removed. Some rivet contacts
are too small for the use of Rockwell superficial hardness
testing, in which case the microhardness tests may be used.

5.4 When employing the microhardness test (Test Method

7. Precision and Bias

7.1 The precision and bias of this test method are as stated
in the particular ASTM Test Method used (see 2.1 and Note 1).

E384) the minimum indentor load shall be 100.gfs &keept for Note 2—Interlaboratory Knoop hardness tests at 100 gf on noble alloys
specimens that have a thickness or diameter lesesthan 9005 in. ir‘1 the range of approximately 170 to '230 HK indi‘cate that measured
. . AR RN NN RN RN < - 3 a P . r
(0.13 mm) in which case a 25 or 50 gf load shall beevsesls diagonal lengths have a standard deviation of 1pp.r0x1mately 1.4 um that
40evsessssrn corresponds to 5.3 to 7.5 Knoop numbers respectively.

5.4.1 When microhardness tests (Test NIpgpH E3841 are
employed at 100 gf or less load, make; dshdfimum ‘¢figve 8. Keywords

indentations. Obtain the reported miciohaddness valué by 8.1 contacts; electrical contact materials; hardness;
averaging these indentations. o’ « oudrOkardness
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ASTM International takes no po;ifion respeciingeiisoe v kckis of a;u: pa‘enbr;g;t; esserted in connection with an y item mentioned
in this standard. Users of this standard a{ee¥ilr sl 8Qlstd L&t geteMnalch pLihe validity of any such patent rights, and the risk

of infringement of such rights, are endinety discir oW KCEPONIBIiN ® (XX KX X
-0 @ B A EEEREEEENENENNENE RS 408000
-®0e ® LR N 2 LA N ] LN N e * e ’

This standard is sib}e}:{ta revidieraad arsy.ti})a 5)2 he ;esponsible tedheieal Sommittee and must be reviewed every five years and
if not revised, either:rgegng:bvegjb/:wnz;q@ Wn; Yoéur comments are in\,/igeg g/'t.hgl’for revision of this standard or for additional standards
and should be aoélressed fo AS}M zria*r;azanal Headquarters. Youg qoenenents will receive careful consideration at a meeting of the
responsible techrical dbmmpiee, WHILH ol Inay attend. If you fed] Waigyblir comments have not received a fair hearing you should
make your uWawsdkRawn fo the ASHE aremittee on Standardse atéhe-address shown below.
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This ¢804 B Tepyrighted by 3319418t mational, 100 Barr Harbor Drive, PO Bpg C700, West Conshohgcign, PA 19428-2959,
United Statese inelivisisal reprints (sisgfe» eremuitiple copies) of this standardmazl'be obtained by contacting AST# at the above
address or’ét:é1b-}332-95§5 (ph'obe'): 310-832—9555.’ &ax), or service@a.{tm.?)rg (e-mail); or Ihr&u'gf) 'z‘he: "ASTM website
(www.astm.org)y® Pemmessien sights tofp.'frgtgcopy th?:s!aydard may ailso be .sgo.u:ed from the ASTM q/w‘ees:'tg (www.astm.org/
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