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NOTICE

EIA Engineering Standards and Publications are designed to serve the public interest
through eliminating misunderstandings between manufacturers and purchasers, facilitating
interchangeability and improvement of products, and assisting the purchaser in selecting
and obtaining with minimum delay the proper product for his particular need. Existence of
such Standards and Publications shall not in any respect preclude any member or
nonmember of ECIA from manufacturing or selling products not conforming to such
Standards and Publications, nor shall the existence of such Standards and Publications
preclude their voluntary use by those other than ECIA members, whether the standard is to
be used either domestically or internationally.

Standards and Publications are adopted by ECIA in accordance with the American
:National Standards Institute (ANSI) patent policy. By such action, ECIA does not assume
‘any liability to any patent owner, nor does it assume any obligation whatever to parties
-adopting the Standard or Publication.

This EIA standard is considered to have International Standardization implication, but the
International Electrotechnical Commission activity has not progresses to the point where a
valid comparison between the EIA Standard and the IEC document can be made.

This Standard does not purport to address all safety problems associated with its use or all
applicable regulatory requirements. It is the responsibility of the user of this Standard to
establish appropriate safety and health practices and to determine the applicability of
regulatory limitations before its use.

(From Standards Proposal No. 2917-A, formulated under the cognizance of the CE-2.0
Committee on EIA National Connector and Socket Standards, and reaffirmed per
Standards Proposal No. 5346.08).
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TEST PROCEDURE No. 85

GENERAL TEST PROCEDURE FOR ASSESSING WEAR AND
MECHANICAL DAMAGE TESTING OF CONTACT FINISHES
FOR
ELECTRICAL CONNECTORS

(From EIA Standards Proposal No. 2917-A, formulated under the cognizance of EIA CE-2.0
National Connector Standards Committee)

1 Scope

1.1  The purpose of this procedure is to determine the presence of mechanical damage, wear-
through, and other gross defects in the contact finish. Most contact finishes are intended to
be protective, and the presence of gross defects in the finish indicates a serious reduction of
such protection.

1.2  Inaddition, the protection afforded by well applied finishes may be diminished by improper
handling during and following plating, or as a result of mechanical damage during assembly
or while in service. Gross defect tests can serve to indicate the existence of such damage.

1.3 As an adjunct to wear testing and durability studies, the tests in this procedure are used to
detect undercoat and/or substrate metal exposure during wear testing or through normal
wear, such as during mating cycles of a contact.

1.4  Many gross defect tests can detect as-plated large pores. However, these tests are not
designed to be porosity tests since they will not detect a sizable portion of the smaller
intrinsic pores that may be present in the finish.

1.5  The following test procedures are described herein:

1.5.1 Dimethylglyoxime (DMG) spot (see 7.1)
1.5.2 DMG vapor (see 7.2)
1.5.3 Alkaline polysulfide immersion (see 7.3)
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1.6  Safety
This procedure involves the use of hazardous materials, operations, and equipment. This
specification does not purport to address all of the safety problems associated with its use.
1t is the responsibility of whoever uses this specification to consult and establish appropriate
safety and health practices and determine the applicability of regulatory limitations prior to
use.

2 Definitions
The following definitions apply to terms used in this procedure.

2.1  Base metal
Any metal other than gold, silver, platinum, palladium, iridium, or rhodium. Typical base
metals for contacts are copper, nickel, tin, lead, and alloys containing these metals. In
certain tests, silver and palladium can behave chemically like base metals.

2.2  Chelating agent
A chemical that forms multiple bonds in reactions with certain metals. The reaction products
are often intensely colored.

2.3  Defect indications
Colored or black products resulting from the reaction between the test reagent(s) and the
underlying metal.

24  Examination area
The area of interest, which may include all or selected parts of the measurement area plus
tracks and burnish marks outside the measurement area caused by handling, fabricating, or
mating of parts. In some cases, the examination area can be the entire part.

2.5  Gross defects
Those breaks in the finish that expose relatively large areas of underlying metal to the
environment (compare with intrinsic porosity). Gross defects include those produced by
mechanical damage and wear, in addition to as-plated, large pores (with diameters an order
of magnitude greater than in the case of intrinsic porosity), and networks of microcracks.

2.6  Measurement area
The surface that is normally examined for the presence of gross defects, mechanical damage,
and wear. For each type of product sample, the measurement area shall be defined in the
drawing for the product. In the absence of a well-defined area on the drawing, consult the
engineer responsible for the product before doing the test.
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2.7  Metallic finishes
Finishes that include platings, claddings, or other metallic coatings applied to the substrate.
The finish can comprise a single metallic layer or a combination of metallic layers.

2.8  Porosity

2.8.1 General ‘
Porosity is the presence of any discontinuity, crack, or hole in the finish that exposes
underlying metal.

2.8.2 Intrinsic
Intrinsic porosity comprises those as-plated pores whose size is of the same order of
magnitude as the thickness of commercial contact finishes [typically .0.0025 mm (0.0001
in) in diameter or less].

2.9  Substrate metal (basis metal)
The "substrate metal" is the metal surface upon which the first finish or coating layer is
applied. In contacts, the substrate metal is usually synonymous with the spring contact
material.

2.10 Undercoat
A metallic finish layer between the substrate and the topmost layer or layers. Thickness of
an undercoat is usually greater than 1.27 micrometers (50 microinches).

2.11 Wear-through
The exposure of undercoat or substrate material as a direct result of wear. Wear-through is
an observable quantity.

2.12  Wear track
A mark that indicates the path along which physical contact had been made during a sliding
process such as mating and unmating of a contact.

3 Factors and limitations

3.1  In the tests detailed in this procedure, the exposed substrate or undercoat is made to react
with the test reagent(s) through defects or breaks in the finish to form products that are either
directly observable or that are made observable by subsequent chemical development.

3.2 These tests are destructive in that they reveal the presence of wear-through, gross defects,
or mechanical damage by contaminating the surface with reaction products, and, in some
cases, may undercut the finish at the defect sites. Any parts exposed to these tests shall not
be placed in service.
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3.3  Some of these tests indicate the presence of exposed undercoat or substrate but not the extent
of the exposure or the size of the defect. Tests such as DMG vapor can give an indication
of the size or extent of the defects.

3.4  The tests in this procedure should not be used as porosity tests since they will not detect a
sizable portion of the smaller intrinsic pores in the finish. Porosity tests are used when it is
desired to monitor the as-plated or as-received quality of the finish such as for production
control or quality assurance. EIA 364-60 contains methods for porosity testing of contact
finishes for electrical connectors.

4 Engineering responsibility
4.1  Defining examination area

4.1.1 The electrical engagement area of separable contacts is of prime concern. The examination
area may include areas outside the electrical engagement area where mating/unmating may
wear through the noble metal finishes.

4.1.2 If the engineer is concerned about mechanical damage to the connector, such as that which
can occur during assembly, there may be other areas of the contact important to the
functionality of the part that the engineer may wish to test, depending upon the
circumstances. Areas such as solder tails, wire wrap posts, and crimp barrels may be
included. ‘

42  Proficiency
Wear and mechanical damage testing needs individuals specially trained in performing these
type tests. While the tests are straightforward and clearly delineated in the specifications,
the evaluation of the product at the end of the testing procedure may be somewhat
subjective.

5 Contact preparation

5.1  Prior to subjection of specific tests, contacts shall be prepared so that the measurement areas
may be easily viewed through a microscope.

5.1.1 During the preparation stage, care should be taken not to touch or damage the measurement
area.

5.1.2 All socket contacts including tulip, box contacts, and multiple tine contacts shall be opened
to expose the measurement area. Methods shall be used to open the contacts which will
preserve the measurement areas for inspection. In case of multiple tine contacts, the number
of adjacent tines opened or removed shall be as shown in table 1.
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