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Standard Test Method for
Durability Wear Testing of Separable Electrical Connector
Systems Using Electrical Resistance Measurements 1

This standard is issued under the fixed designation B 794; 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 epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope All samples are separated (withdrawn), exposed to an acceler-

1.1 This test method covers the effects of repeated insertiofted aging test in the uninserted condition, removed from the
and withdrawal of separable electrical connectors which aréest, reinserted, and resistances measured again. The various
harmful to the electrical performance of the connector. resistance measurements are compared to detect effects of the

1.2 This test method is limited to electrical connectorsWear and aging on electrical performance.
designed for use in applications where the current through an

oY Y Significance and Use
one connection in the connector does not exceed 5 A, and 9

where the connector may be separated a number of times 4-1 Materials for electrical connector contacts must satisfy a
during the life of the connector. number of requirements in the areas of electrical, mechanical,
1.3 This test method is limited to electrical connectors@Nd economic characteristics. The stability of electrical prop-

intended for use in air ambients where the operating temper&-rties is one of the most important of these characteristi_cs.
ture is less than 65°C. Wear of contact surfaces may adversely affect these electrical

1.4 This standard does not purport to address all of theprop_erties, gspeciglly in de.signs where the cor_1tact surfaces are
safety concemns, if any, associated with its use. It is thdelatively thm coatings. _Thls test method proyldes a means to
responsibility of the user of this standard to establish appro-cOmpare various material systems on a basis relevant to their
priate safety and health practices and determine the applica@PPplication in electrical connector contacts.

bility of regulatory limitations prior to use. 4.2 Repeated insertion and vyithdrawal of a connector may
cause wear or other mechanical damage to the electrical
2. Referenced Documents contact surfaces, rendering those surfaces more susceptible to
2.1 ASTM Standards: environmental degradation. This test method is intended to
B 539 Test Methods for Measuring Contact Resistance ofietect degradation of the electrical properties of the connector
Electrical Connections (Static Contacts) by such processes. _ _
2.2 Military Standard:2 4.3 This test method describes procedures for conducting

MIL-STD-1344A Test Methods for Electrical Connectors Wear and durability testing of electrical connectors; the proce-
dures produce quantitative results. These results may be used

3. Summary of Test Method to compare the performance of different connector designs so

3.1 Sample connectors are wired for precision resistanc&at meaningful design choices can be made. Such results may
measurements of each test contact. The samples are divid@$0 be used to compare the performance of a connector to a
into two groups; then resistance measurements are made BW@ViOUSly established standard to evaluate the quallty of the
each test contact. The connectors in one group undergo $&Mples under test.
number of insertion/withdrawal cycles appropriate for the 4.4 The test results obtained from this test method are
particular connector under test, and the resistances of the§gnited in their applicability to connector combinations that are
connectors are measured again. The connectors in the othquivalent in design and manufacture to those actually tested.
group are not disturbed. All samples are subjected to an 4.5 The user is cautioned that the conditions in this test

accelerated aging test; then the resistances are measured agéliuld be compared to the conditions that the connector will
experience in the intended application in order to determine the

relevance of this test method to the particular needs of the user.

This test method is under the jurisdiction of ASTM Committee B-2 on For example, the environmental stress in this test method is

Nonferrous Metals and Alloys and is the direct responsibility of Subcommittee

B02.11 on Electrical Contact Test Methods. less severe than certain industrial and marine environments and

C.urrent edition approved Dec. ;O, 199?. Published October 1998. Originalytherefore test results are not directly applicable to predict the
published as B 794 — 88. Last previous edition B 794 - 93 performance of product intended for use in such areas.

Annual Book of ASTM Standards, Vol 03.04. 46 Iti ded that this test thod b di

3 Available from Standardization Documents Order Desk, Bldg. 4 Section D, 700 ' 1S reco'mmgn e a IS test metho € used In one
Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS. of two ways. First, it may be used to evaluate and report the
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performance of a particular connector system. In such a case, TABLE 1 Environmental Test Sequence
it is appropriate to report the results in a table in the format nore 1 Tolerance on temperature control42°.
shown in Fig. 1 and to state” The results shown in the table

were obtained _for (insert connect_or designation or description) Step Elapsed Time, Temperature,  Relative Humidity,
when tested in accordance with ASTM Standard B 794, h °C %
Method __ , Procedure __.” Second, it may be used to impose 1 0-25 ascending, 25-65 92 +3
requirements for acceptance of product. In this case, limits for 2 25-55 65 923

. h . . 3 5.5-8 descending, 65-25 87 + 8
the values show_n in Fig. 1 must be establlshed_ prior to prod_uct 4 8-10.5 ascending, 25-65 92+ 3
acceptance testing. Such limits may be established by various 5 10.5-13.5 65 92 +3
methods such as by evaluation of product which is known to be S 1fé5_‘226 desce”d'zggv 65-25 g; * g

acceptable or by application of appropriate experience. These

limits must be documented in a manner that the entity

performing the product test can refer to the limits to determingimits on current and open-circuit voltage set forth in Test

if the test product conforms to such limits. A purchaser maymethods B 539, Test Method C. The instrument shall be

wish to supply a table of limits and include on the purchasecapable of measuring a resistance less than 0€Q10ith a

order a statement similar to: “The product, when tested inesolution of 0.0001). For a resistance 0.100 or larger, the

accordance with ASTM Standard B 794, Method __, Proceinstrument shall be capable of measuring it with a resolution of

dure __, shall meet the limits in the supplied table.” This tableg 1 9 of the resistance value.

supplied by the purchaser may set limits on all of the values in

Fig. 1, or only on a subset of those values that the purchasé Sampling and Test Specimens

deems adequate to ensure the performance of the product. 6.1 Selection of Sample Connecter©btain sufficient

5. Apparatus sample connectors so that the electrical resistance of at Iea_st

] ) 200 contacts contained in at least 20 separate connectors will

5.1 Environmental Test Chamberapable of controlling the e measured in the test. Obtain sample connectors that are

test ambient in accordance with the sequence shown in Table Fepresentative of those that will be used in the intended

The test chamber shall be sufficiently large that each tesipyjjication. Recognize that a connector consists of two halves

sample shall be positioned with at least 100 mm separating &4 poth halves must be representative of the product to be

from the nearest wall of the test chamber. The test chambgfseq. In some cases one half will be a conductive area or pad

design and operation procedure shall conform to the requirgsn g printed wiring-board surface, therefore printed wiring

ments contained in MIL-STD-1344A, Method 1002.2. boards must be obtained that have representative conductive
5.2 An instrument is required for measuring resistance by,,qs Specifically, the conductive pads shall be manufactured

the four-wire method. This instrument shall operate within the;y he same requirements as those that will be required of parts

to be used in the system application. These requirements will

normally cover the manufacturing process, thickness, compo-

SUMMARY OF RESULTS FOR ALL CONTACTS
Section 1: Wear Test Samples, Total Insertions = __

Value Reported Minimum Mean Median Maxi-  Stnd  N* sition, hardness, and roughness of both the finish coating and of

ﬁ;;ﬁ‘;mm ) mum_Dev. any underplating or undercoating. Protective treatments, if
- - - - 0~ used, shall also be specified. For the purpose of connector

;axeczr‘ihyzi‘;e(g‘;’ - - - - - = testing, such printed wiring boards are generally fabricated

with appropriate circuitry to permit four-wire resistance mea-

Resistance Change - - = - — —| surements.

environmental test in the 6.2 Selection of Sample Contaetdn the case where the

connected condition (C2) samples are multicontact connectors and electrical measure-

Resistance Change after _ _ - - - ments are performed only on a fraction of the total number of
additional 10 days in . .

o ironental teot in the cont:?lcts, the contacts measured shall be d|str|b_uted through(_)ut
unconnected condition (C3) the field of contacts. Measure the corresponding contacts in

each sample connector.

Section 2: Control Samples, Total Insertions = 2

Value Reported Minimum Mean Modian Maxi- Stnd  N* 7. Conditioning

(data set) mum  Dev. . . . .

Tniial Resistance (M1) 7.1 An electrical measurement laboratory is required in
which the ambient temperature is controlled to2%°C and

1o o Change et - -  — — — —1| therelative humidity is held below 60 %. This laboratory need
environmental test in the not be dedicated to this test program to the exclusion of other
connected condition (C2) uses so long as those other uses do not degrade the quality of
Resistance Change after — — - - - - data obtained on the connector test samples.
add!nonal 10 days in
e ) 8. Procedure
* Number of contacts measured 8.1 Selection of Test MethedSelect a test method from the
Note: A value is to be entered in the table at each location indicated by *__" following table which is appropriate for connector design and
FIG. 1 Sample Format for Reporting Results application.
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Method Number of Insertions DATA TO BE RECORDED FOR EACH CONTACT
B 10
° > Time of measurement Designation for
E 100 Measured value
F 200
G 400 . ,
H (number selected per agreement Resistance, first measurement R1
between producer and user)
8.2 Sample Preparatian Resistance, second measurement R2

8.2.1 Assemble the connectors into mounting plates, guides, . . ‘
fixtures, racks, or similar apparatus if such apparatus i Resistance, third measurement, R3
generally used in the actual application of the connector, made only if R1-R2| > 0.05(R1+R2)
Perform such assembly at the time in the sample wiring procesgs_ .
that best simulates the typical manner in which the connectorsResistance, after wear cycles, R4
are assembled into a system. made only for contacts designated

8.2.2 Wire samples for evaluation by this test method forf foF Wear testing
electrical resistance measurements before the two connect
halves are plugged together. The wiring and resistance me
suring circuitry shall be of the four-wire type as described in .
Test Methods B 539. Do the wiring in a manner that is typical| Resistance, after 10 days R6
of the way the connector would be wired in service, and €nvironmental test in the
especially in a manner that does not introduce unrealistit connected condition
contaminants or mechanical stresses on the connector. Do not

or
a_Remeasure of above RS

perform cleaning, lubrication, or other treatments of thel Remeasure of above R7
connector unless such treatments are specified by the connector

manufacturer or user as the required procedure for the appli-Resistance, after additional 10 days R8
cation of the particular connector under test. in environmental test in the

8.2.3 Wire at least one reference resistor for resistanceunconnected condition
measurements in such a manner that its resistance may pe
measured using the same instrumentation and procedures as pRemeasure of above R9
used for the test contacts. It is suggested that this reference FIG. 2 Sample Data Sheet
resistor be a length of wire or a path on a printed wiring board
with a resistance of the same order of magnitude as that of
typical test contacts. Measure and record the resistance of thig addition, use a suitable method to cancel small potentials
reference resistor each time that the test contacts are measurg¢ht may be present in the measurement circuit. Suitable
Expose this reference resistor to the same test environments ggthods are (1) measuring the resistance with the current
the test contacts and generally treat the resistor in the samguing one direction through the test contact, reversing the
manner as the test contacts. current flow and remeasuring resistance, and averaging the two
8.2.4 Labelthe connectors and individual contacts therein ifiesistance measurements; (2) measuring voltage drop across
such a manner that each test contact is uniquely identifiedhe test contact with a constant d-c current flowing, measuring
Randomly select one half of the connectors (10 connectors ifoltage across the contact with no impressed current, and
20 connectors is the total sample size) to undergo wear testingubtracting the second voltage from the first and using the
and refer to these as the* wear test samples.” Insert the oth@esult to calculate resistance; or (3) measuring resistance using
half of the connectors only once at the beginning of the test angn a-c method. The user shall select one method and use it
refer to these as the “control samples.” throughout the experiment.
8.3 Methods and Procedures for Resistance Measurements 8.3.4 Make all resistance measurements in such a manner
8.3.1 Prepare data sheets such that all information shown ithat the value is recorded with the resolution meeting the
the sample data sheet illustrated in Fig. 2 may be recorded fdollowing requirements: For contacts with a measured resis-
each test contact. tance less than 0.100, record the resistance with a resolution
8.3.2 Perform all electrical measurements and wear tests iof 0.0001() or better. For contacts with resistance of 0.1D0
the electrical measurements laboratory discussed in Section @t greater, record the resistance measurement with a resolution
Test samples must be allowed to come to equilibrium in thioof 0.1 % or better. If the resistance changes during the
ambient for a minimum 1 h before electrical measurements measurement such that after ab&us astable value of the
or connector insertion/withdrawal operations begin. All con-required resolution cannot be determined, record an estimate
nector insertion/withdrawal operations are done with the conand note that the resistance is unstable.
nector disconnected from any power source. 8.3.5 After each measurement of the reference resistor,
8.3.3 Perform all resistance measurements under dry-circugtompare the new measured value to the initial value. If the
conditions as specified in Test Methods B 539, Test Method Cvalues differ by more than 2 %, check the calibration of the
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