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Standard Specification for

Silver-Nickel Electrical Contact Materials 1

This standard is issued under the fixed designation B 693; 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 epsilonej indicates an editorial change since the last revision or reapproval.

€' Note—Section 14 was added editorially in May 1996.

1. Scope 4. Chemical Composition

1.1 This specification covers electrical contact components 4.1 The material shall conform to composition limits as
made from silver nickel by powder metallurgical procedures.agreed upon between the manufacturer and user.

1.2 This specification covers compositions within the silver- 4.2 The chemical analysis shall be made in accordance with
nickel system normally specified by users of electrical conthe methods described in the newest editioAnfhual Book of
tacts. ASTM Standards)Mol 03.05 and 03.06, or by any other

1.3 This standard does not purport to address all of theapproved method agreed upon between manufacturer and
safety concerns, if any, associated with its use. It is thgurchaser.
responsibility of the user of this standard to establish appro-

priate safety and health practices and determine the applica-5' Physical Requirements

bility of regulatory limitations prior to use. 5.1 The manufacturer and purchaser shall agree on qualifi-
1.4 It is the responsibility of the user to become familiar cation tests for determination of physical properties.

with all hazards including those identified in the appropriate 5-2 The tests shall be performed on production parts,

Material Safety Data Sheet for this product/material as prowherever practical, or applicable. (Small size contacts do not

vided by the manufacturer. lend themselves to accurate conductivity measurement.)
5.3 The tests shall be determined after consideration of the
2. Referenced Documents function of the part_
2.1 ASTM Standards: 5.4 The typical properties of the most common types of

B 328 Test Method for Density, Oil Content, and Intercon-silver-nickel electrical contact materials are given in the
nected Porosity of Sintered Metal Structural Parts andappendix.
Oil-lmpregnated Bearings

E 18 Test Methods for Rockwell Hardness and RockweIIG' Dimensions, Mass, and Permissible Variations

Superficial Hardness of Metallic Materids 6.1 Permissible variations in dimensions shall be within the
E 384 Test Method for Microhardness of Materidls limits specified on drawings describing the contacts and
accompanying the order, or shall be within the limits specified

3. Ordering Information in the purchase order.

3.1 Orders for this material under this specification shall
include the following information.

3.1.1 Dimensions (see Section 6).

3.1.2 Chemical composition (see reference table in Appen
dix X1). . _ _ 8. Sampling
. 3.13 PhyS|caI properties (see Section 5 and reference table8_1 Lot—Unless otherwise specified, a lot shall consist of
in Appendix X1). parts of the same form, and dimensions, made of powders of

gig g?r:t'f";at'?n (see Sectlog 13). bet th I the same particle size range and composition, processed under
the .uéer er teatures as agreed upon between the Seller ajjy same conditions, and submitted for inspection at one time.

7. Workmanship, Finish, and Appearance

7.1 The parts shall be free of defects in material or process-
ing, which would seriously affect their performance.

9. Number of Tests and Retests

L Thi ication is under the iurisdiction of ASTM Commitiee B4 9.1 Chemical Analysis-The manufacturer and purchaser
IS Sspecincation Is unaer € jurisaiction O ommitiee b-4 on . .

Materials for Thermostats, Electrical Heating and Resistance, Contacts and Col?—ha" _agree on _a representatlve_ number  of spemmens for
nectors and is the direct responsibility of Subcommittee B04.02 on Electricachemical analysis. A representative sample of chips may be
Contact Materials. obtained by milling, drilling, or crushing with dry tools,

Current edition approved Aug. 15, 1991. Published November 1991. Originallyy,,,i ; ; ; ;
published as B693 - 81 Last prévious edition B693 — 87, (without lubrication). In order to obtain free chips, the parts

2 Annual Book of ASTM Standardol 02.05. selected for test shall have the oil extracted in accordance with
3 Annual Book of ASTM Standardgol 03.01. Test Method B 328, if necessary.
Documents
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9.2 Physical Tests-The manufacturer and purchaser shalltween the purchaser and the supplier as part of the purchase
agree on a representative number of specimens, for physicebntract.
tests including microstructure.

10. Significance and Use 12. Rejection and Rehearing

10.1 Proprietary methods for manufacture of these materials 12-1 Unless otherwise specified, rejections based on tests
vary significantly among suppliers and these methods influend@ade in accordance with the specification shall be reported to
such properties as arc erosion, contact resistance, and tHte manufacturer within 30 days of the receipt of shipment.
tendency to weld in service. Since the performance of contacts
in a device depends on numerous factors outside the contat8. Certification
itself (opening speed, closing speed, contact pressure, contact;3 1 \when a request is made at the time of cost quotation
bounce, environmental variations, assembly technique angdhy \when specified in the purchase order or contract, a
variations, etc.), this specification cannot ensure performancg,q,cer's or supplier's certification shall be furnished to the

conmtrt?l In Tth? ?ppl'?rtr']or;{ dASéI ptﬁrttotfhthe qurafllf:]ca}[?lonn ﬁn :nlt![atlh urchaser that the material was manufactured, sampled, tested,
sampies, 1t IS recommended that the user tunctionally tes nd inspected in accordance with this specification and has

materials electrically for all devices applicable to the material een found to meet the requirements. When specified in the

use. This specification provides a means for the contac
manufacturer and contact user to reach agreement on tj)élrchase order or contract, a report of the test results shall be

details of material to be supplied for a specific use an urnished.
reasonable assurance that future lots will be similar in proper-
ties and microstructure to the initial test or sample contact4: Keywords

supplied. 14.1 contacts; electrical contacts; electrical contact materi-

11. Inspection als; impurities; silver-nickel

11.1 Inspection of the material shall be agreed upon be-

APPENDIX
(Nonmandatory Information)

X1. Typical Property Values Scope

X1.1 The following information provides guidelines for homogeneity, impurities or additives, and other manufacturing
users and manufacturers of silver-nickel contact materialprocess variables. For example, the specific gravity and hard-
(Table X1.1). These properties are influenced by particle sizeness of fabricated wire or strip, in general, are higher than for

TABLE X1.1 Typical Property Ranges or Values

Classification 90 Silver- 85 Silver- 80 Silver- 70 Silver- 60 Silver- 50 Silver-
10 Nickel 15 Nickel 20 Nickel 30 Nickel 40 Nickel 50 Nickel
Silver,% 89.0-91.0 84.0-86.0 79.0-81.0 69.0-71.0 59.0-61.0 49.0-51.0
Nickel, % balance balance balance balance balance balance
Total impurities, % 0.2 0.2 0.2 0.2 0.2 0.2
Theoretical density, g/cm® A 10.31 10.22 10.13 9.96 9.79 9.63
Density theoretical, min, %:
Press-sinter-repress 97 96 96 93 93
Fabricated 99 99 99 99 99
Specific gravity for fabricated product, 10.2 10.0 9.8 9.7
min. g/cm®
Electrical conductivity:
% IACS 75-94 65—-88 62-83 53-73 45-68 30-50
m/Q-mm? 44-55 38-51 36-48 31-42 26-39 17-29
Hardness:
Press-sinter-repress R15T & 48-62 48-68 54-68 58-68 60-77
Fabricated-HVgqo A 50-90 60-90 65-105 70-115
Tensile strength of fabricated wire, ksi (MPa):
Temper:
Annealed 36.0 (248) 38.0 (262) 46.0 (317)
21 % reduction 45.0 (310) 54.0 (372) 61.0 (421)
60 % reduction 56.5 (390) 65.0 (448) 71.0 (490)
84 % reduction 61.0 (421) 68.0 (469) 77.0 (531)
“See Test Method E 384.
BSee Test Method E 18. Doc um ents
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