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1. SCOPE:

1.1 Scope:

This standard jestablishes uniform test methods for testing electrical connectors.

1.2 Numbering systeny:

The test methods are designated by numbers assigned in accordance with the following system:

1.2.1 Class of tests: The tests are divided into three classes: environmental, mechanical, and
electrical. Within each class, the test methods are numbered as shown below:

1001 - 1999 - Environmental tests
2001 - 2999 - Mechanical tests
3001 - 3999 - Electrical tests

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright 1998 Society of Automotive Engineers, Inc.
All rights reserved.
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1.2.2 Revision of test methods: Revisions are identified by a decimal point and a number added to the
basic method number. For example, if the maintenance aging test is initially 2002, the first revision
will be numbered 2002.1; 2002.2 will indicate the second revision issued. Subsequent revisions
will be numbered consecutively.

1.3

2. REFERENCED

2.1

Method of reference:

When applicable, test methods herein shall be referenced in the individual specification by specifying
this standard, the method number, and the details required in the summary paragraph of the

applicable method. To avoid the necessity for changing specifications that refer to|this standard, the
decimal number shall not be used when referencing test methods. For example, yse 2002 not

2002.1.

Issues of documents:

DOCUMENTS:

The issues of the following documents in effect on the date ef'invitation for bids fofm a part of this

standard to the extent specified herein.

SPECIFICATIONS

FEDERAL

P-D-680
TT-1-735
TT-T-2p1

MILITARY

MIL-T-Y13

MIL-G-8056
MIL-H-p606
MIL-T-5624

Dry Cleaning Selvent.
Isopropyl Alcohal.
Thinner-Pdint, Volatile Spirits Petroleum Spirits.

Twine, Impregnated, Lacing and Tying.
Gasoline, Automotive, Combat.

Hydraulic Fluid, Petroleum Base; Aircraft, Missile, and Ordnance.
Turbine Fuel, Aviation, Grades JP-4 and JP-5.

MIL-L-7808
MIL-A-8243
MIL-I-17214
MIL-L-23699
MIL-C-25769
MIL-C-45662

Cubricating OIl, Aircrait, Turbine Engine, Synthetic Base.
Anti-icing and Deicing - Defrosting Fluid.

Indicator, Permeability; Low-Mu (Go-No Go).

Lubricating Oil, Aircraft Turbine Engines, Synthetic Base.
Cleaning Compound, Aircraft Surface, Alkaline Waterbase.
Calibration System Requirements.
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2.1 (Continued):

2.2

STANDARD

MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-810 - Environmental Test Methods.

MS319

0 - Contact Wire Barrel, Crimp Type.

(Copies of sp¢g
connection wit
directed by the

Other publicat

The following dlocuments form a part of this standard to the extent specified herein.
ated, the issue in effect on date of invitation for bids or request for proposal shall

otherwise indig
apply.

AMERICAN S

ASTMD 1
ASTMD 1

(Application fo
Race Street, P

IEEE STANDA
IEEE Stan

(Application fo
Electronics En

h specific procurement functions should be obtained from the’grocu
contracting officer).

ons:

DCIETY FOR TESTING AND MATERJALS (ASTM)

141-52(1971)
 49-64(1970)

Substitute Ocean Water, Specification for.

hiladelphia, PA 19120).
RDS SALES, INSTITUTE OF ELECTRICAL AND ELECTRONICS
fjards No~287 - Precision Coaxial Connections (1968)

I copies should be addressed to IEEE Standards Sales, Institute of
gineers, 345 East 47th Street, New York, NY 10017).

Accelerated Ozone Test for Cracking of Vulcanizeq

I copies should be addressed to the American Society for Testing an

cifications, standards, drawings, and publications required by contr;Lctors in

ring activity or as

Unless

| Rubber, Test for.

d Materials, 1916

ENGINEERS

Electrical and

(Technical society and technical association specifications and standards are generally available for
reference from libraries. They are also distributed among technical groups and using Federal

agencies).

3. DEFINITON:

3.1 The terms used in this standard are generally accepted by the electrical and electronics industries
and commonly used in electrical connector engineering practice.
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4. GENERAL REQUIREMENTS:

4.1

4.2

4.3

4.4

4.5

Test requirements:

The requirements that must be met by the electrical connectors subjected to the test methods

described herein are specified in the individual specifications, as applicable, and the tests shall be
applied as specified therein. Whenever this standard conflicts with the individual specification, the
latter shall govern.

Standard test

Unless otherw|

a. Temperatu’lre: 15° to 35°C.

b. Atmosphe

c. Relative ht

Temperature Vv

Where a maximum or minimum temperature is specified herein, the specified temj

attained and a
-55° to +125°d

high temperatnrre +125°t0

capable of ma
temperature c

Reference con

Reference con
mercury of air

conditions:

ic pressure: 550 to 800 millimeters of mercury (mmmHg).
midity (RH): 20 to 80 percent.

ariation:

tolerance of 5°C is allowed. For.example, a temperature cycle may
. The temperature and toleranges would be as follows: low tempe
2°C. The equipment used to perform these temperaturg
ntaining the sample area_within 3°C variation at the specified test tq
bntrol of this equipment shall be +2°C or better for a single point.

ditions:

ditions as a'base for calculations shall be 20°C for temperature, 76
pressure, and not applicable for relative humidity.

t:

Test equipmen

se specified, all measurements shall be made within the fallowing ambient conditions:

perature must be
be described as
+0
ature -55°_g °C;
tests shall be
mperatures. The

D millimeters of

Calibration requirements shall be in accordance with MIL-C-45662.
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4.6 Equipment test methods:

Table | is a cross reference of equivalent test methods to MIL-STD-202, and MIL-STD-810.

TABLE I. Cross reference equivalent test methods.

MIL-STD-1344 MIL-STD-202 MIL-STD-810
Method Method Method

1001 101

1002, type Il 103 (type I)
106 (type 1)
1003 107

1004
1005
1006
1007 102 and 107
1008
1009
1010
1011 301
1012
1013
1015
1016
1017
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
zUlLS
2014
2015
2016 105 and 301
2017
2018
2019
3001
3002
3003
3004
3005
3006
3007
3008

507 (1)

213
(1, INHHE V) (V and V1)
201,204, 214

212
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5. NUMERICAL INDEX OF TEST METHODS:

Method
Number

Title

1001.1
1002.2
1003.1

Environmetal tests (1000 class)

Salt spray (corrosion)
Humidity
Temperature cycling

1004.1
1005.1
1006.1
1007.1
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017

Altitude immersion
Temperature life
Hydrostatic pressure
Ozone exposure

Air leakage

Firewall

Altitude-low temperature
Flammability

Simulated life
Fluid immersion
Porosity

2001.1
2002.1
2003.1
2004.1
2005.1
2006.1
2007.1
2008.1
20091
201031
20111
2012.1

2013.1
2014

Mechanical tests (2000 class)

Contact axial‘concentricity
Maintenance aging
Crimp-tensile strength
Shack-(specified pulse)
Vibration

Probe damage (contacts)
Contact retention

Crush

Cable pull-out

Insert retention
Acceleration

Contact insertion and removal force
Mating and unmating forces

2015
2016
2017
2018
2019

Contact nngagnmnnf and cnparafinn force

Impact

Durability

Cable seal flexing

Gage location and retention
Solder wicking

3001.1
3002.1
3003.1
3004.1
3005
3006
3007
3008

Electrical tests (3000 class)

Dielectric withstanding voltage

Low signal level contact resistance

Insulation resistance

Contact resistance

Standing Wave Ratio (SWR)

Magnetic permeability

Shell to shell conductivity

Shielding effectiveness for multicontact connectors

-6-
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CLASS 1000
ENVIRONMENTAL TESTS
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1.

2. TEST EQUIPMBNT:

2.1

2.2

2.3

PURPOSE:

METHOD 1001.1
SALT SPRAY (CORROSION)

The purpose of this test is to determine the effects of a controlled salt laden atmosphere on electrical
connector components, finishes, mechanisms and permit electrical readings to be taken after

exposure.

Chamber:

The chamber

the fog, such gs glass, hard rubber, or plastic. Wood or plywood should not be us
are resiniferous.

composition.
will not cause
arranged so th
the liquid that
impinging of th
vented to prev
of the vent shg

Atomizers:

The atomizer (¢

divided, wet, dense fog. Atomizing nozzle shall be made of material which does n

salt solution.
Air supply:

The compress

nd all accessories shall be made of material which will-hot affect the

Materials should not be used if they contain fermaldehyde or phe
n addition, all parts which come in contact with-'test sample shall be
blectrolytic corrosion. The chamber and accessories shall be const
at there is free circulation of the spray ta‘the same degree for all san
nas come in contact with the test samples to the salt-solution resery
e spray or condensation dripping othe samples. The chamber sh
bnt pressure build-up and allowuniform distribution of salt spray. T
Il be protected from strong drafts which can cause strong air curren

r atomizers used(shall be of such design and construction as to prd

pd-air entering the atomizers shall be free from all impurities such a

b corrosiveness of
bd because they
nol in their

of materials that
ucted and

nples, no return of
pir, and no direct
all be properly

he discharge end
[s in the chamber.

duce a finely
ot react with the

5 oil and dirt.

Means shall be provided to humidify and warm the compressed air as required 1o n

neet the operating

conditions. The air pressure shall be suitable to produce a finely divided dense fog with the atomizer
or atomizers used. To insure against clogging the atomizers by salt deposition, the air should have a
relative humidity of 95 to 98 percent at the point of release from the nozzle. A satisfactory method is
to pass the air in very fine bubbles through a tower containing heated water. The temperature of the
water should be 95°F (35°C) and often higher. The permissible temperature increases with
increasing volume of air and with decreasing heat insulation of the chamber, and temperature of its
surroundings should not exceed a value above which an excess of moisture is introduced into the
chamber (for example, 110°F (43.3°C) at an air pressure of 12 pounds per square inch), or a value
which makes it impossible to meet the requirement for operating temperature.
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2.4 Salt solution:

The salt-solution concentration shall be 5 percent. The salt used shall be sodium chloride containing
on the dry basis not more than 0.1 percent of sodium iodide, and not more than 0.5 percent of total
impurities. The 5-percent solution shall be prepared by dissolving 5 +1 parts by weight of salt in 95
parts by weight of distilled or other water. Distilled or other water used in the preparation of solutions
shall contain not more than 50 parts per million of total solids. The solution shall be kept free from
solids by filtration using a noncorrosive filter similar to that shown on figure 1, and located in the salt

solution resery
and maintaine
between 6.5 a
Before adjustir
30 to 60 secor
measuring the
hydroxide sha
using a glass ¢§
as bromothym
method.

3. TEST SAMPLE:
3.1 Procedure:
3.1.1 Sample:

3.1.1.1 Connector
sealing plu
mounting §
outlined in
normally m

3.1.1.2 Preparatio

| be used to adjust the pH. The pH measurementshall be made elg
lectrode with a saturated potassium-chloride bfidge or by a colorim
Dl blue, provided the results are equivalent to-those obtained with th

A test sample shalliconsist of a connector assembly complete with

hall be compatible with the requirements for locating samples in the
the test procedure. Unless otherwise specified, the connector asse
ated.

oir in a manner such as that illustrated on figure 2. The solution shall be adjusted to
1 at a specific gravity in accordance with figure 3. The pH shall be inaintained

nd 7.2, when measured at a temperature between 93° and 97°F (33.9° and 36.1°C).
g the pH, gently boil a sample of the solution (e.g. 10 milliliters in a pyrex breaker) for
ds to remove the CO, absorption, then cool to the specified temperature prior to
sample solution pH. Only diluted chemically pure grade hydrochlofic acid or sodium

ctrometrically
ctric method such
e electrometric

wires, contacts,

gs and accessoriésy* The sample shall be suspended in a horizontal position. The

chamber as
mbly shall be

n: Unless otherwise specified, samples shall be given a minimum o

particularly

omthe significant surfaces, and shall be prepared for test immedia

handling,
ely before

exposure. UNIESS otherwise specified, samples having an organic coating shall not be cleaned
with solvent. A suitable coating of wax or similar substance impervious to moisture shall be
applied to protect those portions of samples which come in contact with the support and unless
otherwise specified, to the cut edges and surfaces not required to be coated on coated samples.

3.1.1.3 Contacts: When tested separately, connector contacts shall be mated or unmated and
suspended in a horizontal position. Contacts shall be subjected to low signal level contact
resistance and contact resistance in accordance with methods 3002 and 3004.
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No;gl.es LASS TUBING RUBBER RETAINING RING
.50 DIA GLASS CLOTH DIAPHRAGM
RUBBER FILTER-GLASS WOOL CLOTH
STOPPER ROLL & INSERT
5.00
LJ._# (127.00)
\m\ B H : FLOV
\______j ‘} 4'1 :3 3t
m : it H
| j=—50
N (1270)
2.00—e
(50.80)
(20n20) =
GLASS TUBE 1.25 | D : LARGE HOLE
(31.75) RUBBER STOPPER

NOTE: Metric equivalents are in parentheses.

FIGURE. 1" Salt solution filter.

T0
NOZZLES
== | SALT SOLUTION
| === RESERVOIR (REF)
=== —] FLow
\ = U= —)
FILTER

FIGURE 2. Location of salt solution filter.

-10 -



https://saenorm.com/api/?name=347493e2ef5db3e99c8c864a3512c369

SAE AS13441

4% NaCl 5%NacCl 6%NacCl
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FIGURE 3. Variations of specific\gravity of salt (NaCl) solution with temperature.

4. TEST PROCEDURE:
4.1 Location of samples:
Samples shall|be suspended from the top using glass or plastic hooks, waxed twine, or string or

nylon thread. |f plasticchooks are used, they shall be fabricated of material, such as lucite, that is
nonreactive tofthersalt solution. The use of metal hooks is not permitted.

4.2 Procedure:
The test procedures shall be as follows:

4.2.1 Temperature: The test shall be conducted with a temperature in the exposure zone maintained at

95°i§ °F (35°if‘% °C). Satisfactory methods for controlling the temperature accurately are by
housing the apparatus in a properly controlled constant-temperature room, thoroughly insulating
the apparatus and preheating the air to the proper temperature prior to atomization, and jacketing
the apparatus and controlling the temperature of the water or of the air used. The use of

immersion heaters for the purpose of maintaining the temperature within the chamber is prohibited.

-11 -
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4.2.2

4.2.3

4.2.4

Atomization: The conditions maintained in all parts of the exposure zone shall be such that a
suitable receptacle placed at any point in the exposure zone will collect from 0.5 to 3.0 milliliters of
solution per hour for each 80 square centimeters of horizontal collecting area (10 centimeters
diameter) based on an average run of at least 16 hours. The 5-percent solution collected shall
have a sodium-chloride content of from 4 to 6 percent (specific gravity) in accordance with figure 3
when measured at a temperature between 93° and 97°F (33.9° and 36.1°C). At least two clean
fog-collecting receptacles shall be used, one placed near any nozzle and one placed as far as
possible from all nozzles. Receptacles shall be fastened so that they are not shielded by samples
and so that no drops of solution from samples or other sources will be collected. The specific
gravity and duantity of the solution collected shall be checked following each salf-spray test.
Suitable atornization has been obtained in boxes having a volume of less thah 1P cubic feet with
the following|conditions:

a. Nozzle pfessure of from 12 to 18 pounds per square inch.

b. Orifices ¢f from 0.02 to 0.03 inch in diameter.

c. Atomizatjon of approximately 3 quarts of the salt solution per*10 cubic feet of box volume per
24 hours

When using Jarge-size boxes having a volume considerably in excess of 12 cubig feet, the
conditions in|4.2.2 a, b, and ¢ may have to be modified in order to meet the requirements for
operating conditions.

Length of tegt: The length of the salt-spray test shall be indicated in one of the fpllowing test
conditions, as specified:

Test condition Length of test
.\ 96 hours
B--------- 48 hours
C--------- 500 hours
D---c-n--- 1000 hours

Unless otherwise specified, the test shall be run continuously for the time indicated or until definite
indication of failure is observed, with no interruption except for adjustment of the apparatus and
inspection of the specimen.

Post cleaning: Immediately after exposure, the test samples shall be dipped in running tap water
not warmer than 100°F (37.8°C) for 5 minutes, maximum and dried for 12 hours, maximum in a
circulating air oven at a temperature of 38° +3°C, after which the sample shall be examined at
room temperature. If closer examination of a plated surface is required, the corrosion products
may also be removed using any method that will not affect the plating.

-12 -
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4.2.,5 Measurements: Atthe completion of the exposure period, measurements shall be made as
specified. To aid in examination, samples shall be prepared in the following manner, unless
otherwise specified. Salt deposits shall be removed by a gentle wash or dip in running water not
warmer than 100°F (37.8°C) and a light brushing, if necessary, using a soft-hair brush or plastic-
bristle brush.

4.2.6 Examination: Examination of the connector shall include the following:

b. Cracking|and delamination of components and/or finishes.
c. Abnormal nicks, cracks or scratches on finished surfaces that indicate thie removal of the
normal pfotective coating.

a. Exposurj of base metals, pitting and porosity of finishes.

5. DOCUMENTATION:
Data sheets shal]l contain:

Title of test, flate and name of operator.

Sample desgription - including fixture, if applicable.
Test equipmeént used and date of latest calibration:
Identification of test method.

Values and gbservations:

(1) Visual examination (see 4.2.6).

oo T

6. SUMMARY:

The following dettails shall be specified in the individual specification:

Mating of copnector assembly, if other than normal (see 3.1.1.1).
Cleaning andl coating-of<samples if other than herein (see 3.1.1.2).
Contact mounting when tested separately (see 3.1.1.3).

Special mouptingand details, if applicable (see 4.1.1).

Test conditiondefter. Test run conditions if other than herein. (See 4.2.3).
Measurements after exposure (See 4.2.5).

~Poo0oTp

-13 -
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1. PURPOSE:

1.1

1.2

1.3

1.4

Purpose:

METHOD 1002.2
HUMIDITY

The purpose of this test is to permit evaluation of the properties of materials used in connectors as

they are influe
accelerated er

relative humidity at various temperatures. Measurements made under high‘htimid

reflect the pec
initial readings

Steady state té

This test impo
migration and
under humidity
functioning util
properties. D¢g
intended as a
materials.

Humidity-temp
These tests ol
breathing actidg
connectors. T

force behind th

Polarizing volt

nced or deteriorated by the effects of high humidity and heat conditi
vironmental test, accomplished by the continuous exposure of,the 3

Iliar conditions under which the readings were made, and should be
when careful analysis indicates that such a comparison i§'valid ang

st (type 1):

penetration. Hygroscopic materials are sensitive to moisture and dé
conditions. Absorption of moisture may.result in swelling that wou
ty, and cause loss of physical strength and changes in other import
gradation of electrical properties may also occur. This test, while n
Simulated tropical test, is usefuldin determining moisture absorption

erature cycling tests (types Il and IlI):

tain their added effectiveness in employment of temperature cycling

his conditiomrimposes a vapor pressure on the connector which con
e moistyre‘migration and penetration.

hge.and electrical loading:

bn. This is an
pecimen to high
ty conditions may
compared only to
applicable.

bes a vapor on the material under test that constitutes the force behjnd the moisture

pteriorate rapidly
d destroy

ant mechanical
bt necessarily

bf insulating

) that provides a

n, inducing corrasion processes, and the introduction of moisture into partially sealed

stitutes the major

When specifie

d, a polarizing potential of T0U VoIiS dc shall be applied between alternate contacts

connected together electrically and the remaining contacts and shell connected together electrically.

The polarity of

the voltage applied to the shell shall be negative.

-14 -
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2. TEST EQUIPMENT:

2.1

Test chamber:

The test chamber and accessories shall be constructed and arranged in such a manner as to avoid
condensate dripping on the test sample. The chamber shall be trap-vented to the atmosphere to

prevent the bu

ildup of total pressure. Relative humidity shall be determined from the dry bulb-wet

bulb thermometer comparison method or an equivalent method approved by the procuring activity.

When readout
(1°F). When't

charts are used, they shall be capable of being read with a resolutipn within 0.6°C
ne wet bulb control method is used, the wet bulb and tank shall. be cleaned and a new

wick installed It least every 30 days. The air velocity flowing across the wetbulb ghall be not less

than 900 feet

minute) of five
25 cubic feet p
throughout the
Steam, or disti
No rust or corr

3. TEST SAMPLE:

3.1

3.2

Sample:
A test sample
Sample prepa

The samples s
specified.

er minute (ft/min). Circulation of conditioning air shall be at a rate (jn cubic feet per
times the chamber volume; e.g. chamber volume 5 cubictfeet, air flow must be

er minute, minimum. However, provisions shall be made for controlling the flow of air
internal test chamber area so that the velocity ofa@irshall not excegd 150 ft/minute.
led, demineralized, or deionized water shall be ‘used to obtain the specified humidity.
psion contaminants shall be imposed on the test sample by the test|facility.

shall consist of a plug, a receptacle, or a mated plug and receptacle as specified.
ation:

hall be wired using‘the contacts, wire type, size, and sealing plugs (if applicable),

- 15 -
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4. TEST PROCEDURE:

4.1 Procedure:

The test procedures shall be as follows:

a. Type |, steady state.

(1)
(2)
3)

b. Type Il, temperature cyeling (see figure 1).

(1)
(2)

3)
(4)
(5)

Con ;t;UII;IIU. Fhe Dl.JCL,;IIICIID shaltbe-conditionetHr=a dly overataten perature of

50° #5°C for 24 hours. At the end of this period, measurements shall be:made as specified.
Mounting. The connector shall be mounted in the test chamber so,that the wires descend
vertidally into the connector or one connector half. There shall beé'no drip{loops in the wires.
Expopure. The specimens shall be placed in a chamber and subjected tp a relative
humidity of 90 to 95 percent and a temperature of 40° +2°C-for the period of time indicated
in ong of the following test conditions, as specified:

Test condition Length of test
A--momoo 240 hours
B--------- 96 hours
C--------- 504 hours
D--------x 1,344 hours

When specified, a direct-current potential of 100 volts, or as specified, shall be applied to
the specimens during the exposure period. The length of time for the apglication of voltage
and the points of application shall be as specified.

Conditioning:*Fhe specimens shall be conditioned in a dry oven at a tenperature of

50° #5°C for,24 hours. At the end of this period, measurements shall be made as specified.
Mountingd "Specimens shall be mounted by their normal mounting means, in their normal
mourting puoitiun, but-shalt-be puoitiuncd so-that thcy doroteontacteach Other, and so
that each specimen receives essentially the same degree of humidity.

Initial measurements. Prior to step 1 of the first cycle, the specified initial measurements
shall be made at room ambient conditions, or as specified.

Number of cycles. Specimens shall be subjected to 10 continuous cycles, each as shown
on figure 2.

Subcycle. During step 7, at least 1 hour but not more than 4 hours after step 7 begins, the
specimens shall be either removed from the humidity chamber, or the temperature of the
chamber shall be reduced, for performance of step 7a. After step 7a, the specimens shall
be returned to 25°C at 90 to 98 percent relative humidity (RH) and kept there until the next
cycle begins. This subcycle shall be performed during any five of the first nine cycles.
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4.1 (Continued):

C.

(6)

Type lll, temperature eycling (see figure 2).

(1)
(2)

3)
(4)

(5)
(6)

RELATIVE HUMIDITY

—] et
P 95% ABOVE
(&) featt—8 5 % ey
L7
w
e 60 |
=)
[
<
«
il N D
Yesl
TCYCLE | ——e=te— CYCLE 2 CYCLE 3
TIME (HR) 02 24 48 T2

CONTINUE FOR 10 CYCLES (240 HR)
FIGURE 2. Humidity cyclejtype IlI.

Step[7a. Atleast 1 hour but not more’than 4 hours after the beginning of step 7, the
specimens shall be either remavedfrom the humidity chamber, or the temperature of the
chamber shall be reduced. Speeimens shall then be conditioned at -10° £2°C with humidity
not cpntrolled, for 3 hours,as, indicated on figure 1. When a separate colfl chamber is not
used] care shall be takefi:ito assure that the specimens are held at -10° {2°C for the full
3-hour period.

Conditioning»Fhe specimens shall be conditioned in a dry oven at a tenperature of

50° #5°C for,24 hours. At the end of this period, measurements shall be made as specified.
Mounting{ "Specimens shall be mounted by their normal mounting means, in their normal
mountifig-pesttien-but-shat-be-positoned-so-thatthey-donoteontacteach other, and so
that each specimen receives essentially the same degree of humidity.

Initial measurements. Prior to step 1 of the first cycle, the specified initial measurements
shall be made at room ambient conditions, or as specified.

Number of cycles. Specimens shall be subjected to 10 continuous cycles, each as shown
on figure 1.

Subcycle. The subcycle shall be performed in accordance with 4.1(b)(5).

Step 7a. This step shall be performed in accordance with 4.1(b)(6).
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4.1 (Continued):

(7) Test.
(a)

(b)

Place the test item in the test chamber in accordance with 4.1(c)(1). Prior to starting

the test, the internal chamber temperature shall be at standard test
humidity.

with uncontrolled

Gradually raise internal chamber temperature to 71°C (160°F) and the relative

humidity to 95"'2 percent over a period of 2 hours.

(c)
(d)

(e)

4.2 Final measure

4.2.1 At high humi
humidity con

4.2.1.1 Typel: Up
chamber, t

4.2.1.2 Typell: U

4.2.1.3 Type lll: Ypon completion of step 7-of the final cycle, the chamber program ca
maintain the low temperature, high humidity condition. The specified measurements
shall be made.

stopped to

4.2.2 After high hu
be made wit
subjected to

5. DOCUMENTATI

Maintain condition of (7)(b) (see figure 2) for not less than 6 hours.
temperature in 16 hours to 28° £10°C (82°F).

Figure 2 is an outline of the humidity cycle for this procedure.
ments:

dity: Particular precautions to be followed in.making measurementg

ditions shall be specified.

he specified measurements shall be-performed.

any means of artificial drying.

ON

Data sheets shall contain:

"o oo

Title of test, date, and name of operator.

Sample description - Include fixture, if applicable.

Test equipment used and date of latest calibration.
Identification of test method.

Values and observations - Initial and final ambient conditions.

Maintain 85 percent, or greater, relative humidity and reduce internal chamber

Repeat steps (7)(b), (7)(c), and (7)(d) for 10 cycles (not less than 240 hours).

under high

on completion of the exposure periodiand while the specimens are Ftill in the

bon completion of step 6 of the final cycle, the specified measurements shall be made.

m shall be

midity (all types): Upon removal from the humidity chamber, final m¢asurements shall
nin 1 to 2-hours if required by the connector specification. Specimens shall not be
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6. SUMMARY:

The following details shall be specified in the individual connector specifications:

a. If polarization voltage is required (see 1.4).

b. Type samples to be tested and whether mated (see 3.1).

c. Wire type, size, and sealing plugs (if applicable) (see 3.2).

d. Type | - Test condition letter (see 4.1 a(3).

e. Type | - Direft-current potential, if applicable. Length of application time and points of application
(see 4.1 a(3).

f. Type Il - Initinl measurements and conditions if other than room ambient (s€e 4.1 b(1) and (3)).

g. Type lll - Inijal measurements and conditions, if other than 4.1 ¢(1) and-(3).

h. Final measufements and precautions under high humidity conditions (See 4.2).

-20 -



https://saenorm.com/api/?name=347493e2ef5db3e99c8c864a3512c369

SAE AS13441

1.

2.

2.1 Test chamberd;

3. TEST SAMPLE:

3.1

4. TEST PROCED

4.1

PURPOSE:

METHOD 1003.1
TEMPERATURE CYCLING

The purpose of this test is to determine the resistance of a given electrical connector to exposure at
extremes of high and low temperatures, and the shock of alternate exposure to these extremes,

simulating the w

TEST EQUIPME

Separate chan
temperature of
circulation and
reach the speq
appropriate ch

Sample and fi

A test sample
Unless otherw
plugs, before,
interconnect th
equipped with
suitable fixture
effects that wo
before wiring t

orst probable conditions of storage, transportation and application.

NT:

nbers shall be used for the extreme temperature conditions of steps

sufficient hot- or cold-chamber thermal capacity.so that the ambient
ified temperature within 2 minutes after the, specimens have been t
amber.

ture:

shall consist of a plug, a receptacle, or a mated plug and receptacle
se specified, the test sample shall be assembled with contact, wire
during, and after the test. The wire shall be of sufficient continuous
e test connector and test equipment, as may be specified. Connec

. The fixturesshall be made as lightweight as possible in order to re
uld reduee the severity of thermal shock. (See 4.2 for sample mass
ne sample?)

URE:

the two chambers shall be held at each of the extreme temperaturg

1and 3. The air
bs by means of
temperature shall
ansferred to the

as specified.

5, and sealing
length to

tors not normally

an integral couplihg device shall be maintained in the simulated mated condition by a

duce “heat sink”
determination

Initial and final

measurements:

Specified measurements shall be made prior to the first cycle and upon completion of the final cycle,
except that failures shall be based on measurements made after the specimen has returned to
thermal stability at room ambient temperature following the final cycle.
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4.2 Sample mass determination:

4.3

Before cycling, the combined mass of the assembly (mated, if applicable) to be tested shall be
determined. This mass shall include contacts, sealing rings, connector accessories attached to the
connector, and any wire within the envelope boundaries of the connector. The mass of any fixture
used to hold the connectors in the mated condition shall also be determined. The mass of the
specimen is the total mass of the mated assembly and any fixture attached to the connector.

Number of cydles:

Specimens shall be placed in such a position with respect to the airstream that the

no obstruction
required, it shg

table I. The first five cycles shall be run continuously. After five cycles, the test m

after the comp

temperature bgfore testing is resumed. One cycle consists of steps 1 through 4 of

condition. Spe

one chamber tpo another. Direct heat conduction to the specimen should be minim

to the flow of air across and around the specimen. When special n
Il be specified. The specimen shall then be subjected to the specifie

etion of any full cycle, and the specimens allowedto return to room|

cimens shall not be subjected to forced circulating air while being ti

TABLE |I. Temperature cycling.

re is substantially
ounting is
d test condition of

Ay be interrupted

ambient

he applicable test
ansferred from
ized.

Test Number
gondition of cycles
A 5
Step A-1 25
A-2 50
A-3 100
Temperature Time
°C Minutes
+0
1 —95_3 (See table I1)
2 2510 5 max
3 85t8 (See table II)
4 2510 5 max
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4.4 Exposure time:

The duration of test and the length of exposure at temperature extremes are standardized for a given
mass of the test item (see table IlI). This approach will allow the connector to reach thermal stability
at the temperature of the test chamber while keeping the testing time to a minimum.

ITABLE Il. EXposure time at temperature extremes.

Mir:limum time

Mass of specimen (for steps 1 and 3)
Hours
1 ounce (28 grams) and below - ---------------- -l 1/2; or 1/4
(when specified)

Above 1 ounfce (28 grams) to .3 pound (136 grams) incl -~ ------- 1/2

Above .3 podind (136 grams) to 3 pounds (1.36 kilograms)ncl- - - - - - - 1

Above 3 pounds (1.36 kilograms) to 30 pounds (13.6 kilograms) incl - - 2

Above 30 pounds (13.6 kilograms) to 300 pounds (136 kilograms) incl - 4

Above 300 pounds (136 kilograms) - - - - - - - - - =84 - - - oo oo - 8

5. DOCUMENTATION:
Data sheets shall contain:
a. Title of test, glate, and name(of operator.
b. Sample desgription - Includefixture, if applicable.
c. Test equipmént used anhddate of latest calibration.
d. Test conditioh lettet.
e. Values and gbservations.
(1) Initial a1nd final measurements (see 4.1).
(2) Assembitymass(see42):
6. SUMMARY:

The following details shall be specified in the individual connector specification:
a. Mated or unmated state of the test connectors, assembly of test sample if other than 3.1, and test
equipment interconnect (if applicable) (see 3.1).

Initial and final measurements (see 4.1).

Test condition letter (see 4.3).

Special mounting, if applicable (see 4.3).

e

-23 -



https://saenorm.com/api/?name=347493e2ef5db3e99c8c864a3512c369

SAE AS13441

1.

2.

2.1

2.2

3.

3.1 Sample:

PURPOSE:

METHOD 1004.1
ALTITUDE IMMERSION

The purpose of this test is to demonstrate the ability of the connector-to-wire and interface-area seals
of a mated connector assembly to perform satisfactorily during and subsequent to simulated rapid

descents from hi

gh altitude with attendant moisture condensation.

TEST EQUIPME
Altitude chamh

The altitude inf
vacuum pump
The chamber §

Test container

The test contal
dimensions: 2
container to a
immersion test
commercial ta
contaminant s
sample by the

TEST SAMPLE:

The test samp

number of conf

shall have provisions for electrical connections.

NT:
er:

mersion test chamber shall consist of a suitable sealed chamber wi
equipment to maintain a reduced pressure of 1 inch of mercury or |

ner for positioning the connector assembly shall have the following
inches wide, 9 inches long, and 3;inches deep. A salt solution sha
fdepth that will completely covercthe connector at all times during the
. The salt solution shall be prepared by dissolving 5 +1 parts by we
ble salt in 95 parts by weight'of distilled water No material shall be
nall be present in the container or solution which tend to prevent we
solution.

e shallconsist of a fully assembled, mated electrical connector with
acts, proper wire type size, and end preparation, sealing plugs, and

th necessary
bwer, if required.

minimum

| be placed in the
altitude

ight of noniodized
hdded to, and no
tting of the test

the specified
| other hardware

as specified. Care shall'be taken to ascertain that the WIres are iTee of pin holes t

at would permit

leakage of the solution into the connector or breathing with the chamber pressure changes. It shall
be verified that wires provided for connection to shells are actually electrically connected to

preceding shel

Is.
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3.2

Sample preparation:

The test samples shall be placed in the container in the chamber in such a manner that the
connector assembly will be entirely immersed in the salt solution. The uppermost point of the
connector shall be 1 inch maximum below the surface of the solution. Unless otherwise specified,
termination of the wires of the test sample shall be unsealed and within the sealed chamber as
specified. The wires shall be arranged so as to prevent any voltage breakdown or low insulation

resistance whi

ch might incorrectly indicate connector failure.

4. TEST PROCED

4.1

4.2

4.3

4.4

Unless otherwis
standard test co

Altitude immer

The chamber s
(75,000 feet) 4
30 minutes, m
and shall be m
constitute one
shall remain fU
measurements

Insulation resis

After the third
performed in g

Dielectric withs

After the insuld

URE:

e specified, the test sample and test equipment shall be established
nditions.

sion cycling:

bhall be sealed. The chamber pressure shall be reduced from room
0.0 -0.2 inch of mercury within 5 minutes, and shall be maintained &
nimum. The chamber pressure shall bélincreased to room ambient
aintained at room ambient pressure for 30 minutes, minimum. The
cycle. Two additional cycles shall e performed (three cycles total)
lly immersed in the salt solution-during the three cycles and for the
specified herein.

stance test:

cycle and while stillin the salt solution, the insulation resistance test
ccordance with'te'st method 3003.

standing yeltage test:

htion reésistance test and while the connector is still in the salt solutid

withstanding v

and maintained at

ambient to 1 inch
it this level for
within 1 minute,
foregoing shall
The connector
subsequent

shall be

n, a dielectric

plfage test shall be performed in accordance with test method 3001

Connector examination:

After the altitude immersion test, the test sample shall be removed from the chamber and washed in
distilled or tap water. The test sample shall then be patted or wiped with suitable towels and dried by
being exposed to room ambient conditions for 20 to 24 hours, or by placing in a circulating air oven at
48.9° £2.8°C (120° +5°F) for 2 - 3 hours. The following shall be observed and recorded:

a. Evidence of foreign deposits on the interface or contacts.
b. Deterioration of moisture seals.
c. Evidence of dielectric breakdown across interface of connector.
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5. DOCUMENTATION:
Data sheets shall contain:

Title of test, date, and name of operator.

Sample description - Include fixture, if applicable.

Test equipment used and date of latest calibration.

Test procedure.

Values and gbservations:

(1) Record chamber pressure, temperature and duration of each cycle.
(2) Record: Insulation resistance values. ldentity of each contact pair imytest sample.
Dielectric withstanding test results. ldentity of each contact pair ip test sample.
Connector visual examination.

o0 o

6. SUMMARY:
The following deftails shall be specified in the individual connector specification:

a. Wire type and size (see 3.1).

b. Number of cpntacts and sealing plugs (see 3.1).

c. Connector agcessories - Support hardware to be“installed on connector specimgn during test
(see 3.1).

d. Connector specimen preparation (see 3.2).

e. Insulation registance minimum allowakleimit (see 4.2).

Dielectric withstanding voltage, maximum leakage current and test voltage appligation time if other

than 5 secorlds (see 4.3).

-
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1. PURPOSE:

METHOD 1005.1
TEMPERATURE LIFE

The purpose of this test is to determine the effects on the electrical and mechanical characteristics of
electrical connectors resulting from exposure of the connector(s) to an elevated ambient temperature

for a specified le

ngth of time.

2. TEST EQUIPMH

A suitable cham
temperature to t
shall be made in
chamber source
test shall be cap

3. TEST SAMPLE:
3.1 Sample:

The test samp
number of con

be as specified.

3.2 Sample prepa
Unless otherw,
chamber so th
wired in series|

4. TEST PROCED

per and equipment shall be used that will maintain, monitor-and rec
ne tolerance and for the duration specified. The chambertemperatu
a manner that will indicate the connector exposure temperature rather than the

able of dissipating the internally generated (I2R) connector heat.

NT:

temperature. The chamber size or capacity shall’bge such that the

e shall consist of a fully assembled, mated electrical connector with
acts. Proper wire type, size,end preparation, sealing plugs, and otH
|

ation:

At there will.beino restriction of the air flow. All contacts of the same

URE:

brd the test

re measurements

onnectors under

the specified
er hardware shall

se specified, the_tonnectors, wires, and fixtures shall be normally positioned in the

wire size shall be

The connector test potentials, duty cycle load and other operating conditions auring exposure shall be

specified.

4.1 Connector temperature:

The connector samples shall be exposed to one of the temperatures specified in table I. The
connector internal temperature shall not exceed that specified in table | when test is performed under
electrical load conditions. The continuous dc current to produce the specified internal temperature
shall be regulated and recorded. The current shall not exceed the rated current of the contact.
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TABLE I. Connector temperatures.

Test Connector exposure Connector internal
condition temperature and tolerance temperature (maximum)
°C °F °C °E
1 55 12 131 +3.6 65 149
2 70 £2 158 +3.6 84 183
3 85 12 185 +3.6 102 216
4 105 £2 221 +3.6 125 257
5 125 +2 257 £3.6 150 302
6 175 £5 347 19 206 402
7 200 15 392 19 238 460
8 350 tol. as specified | 662 tol. as specified 400 752
9 500 tol. as specified | 932 tol. as specified 575 1067

4.2 Length of test:

The connectorfsamples shall be subjected. to the specified temperature for one of the durations of
table II.

TABLE Il. Length of test.

Test time condition Hours

96
250
500

1000
1500
2000
3000
5000

IOTMMQOYgOm>
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4.3 Examination:

At the conclusion of the test, the connector(s) shall be examined for any of the following:

Opening of

Dimensional changes in excess of specified limits.
Hardening or softening of dielectric materials in excess of specified limits.

seals.

Cracking or crazing or delamination of components or finishes.

Fusing or s
Leakage o

~Poo0oTp

The above cor
connector and
specification.

5. DOCUMENTATION:

Data sheets shal]l contain:

(1) Visual gxamination.
(2) Monitofing measurements_as required by the individual specification.
(3) Current required to mainfain specified internal temperature.

a.
b. Sample desq
C.
d. Test procedy
e. Values and ¢
6. SUMMARY:

The following de

Sample prep

Title of test, fate, and name of operator.

Test equipmeént used, and date of latest calibration.

eizure of mating connectors or components.
potting materials, as specified.

ditions shall be judged on their effect on the continued suecessful

peration of the

the ability of the connector to meet the test requirementsf the individual applicable

ription - Include fixture, if applicables

re.
bservations:

tails shall'be specified in the individual connector specification.

atation (include internal temperature monitoring device type and lod

Test sample

~P o0 Ty

description (se€ 3.1).

ation) (see 2.).

Special fixtures and mounting, if other than that simulating normal operation (see 3.2).
Load conditions (electrical) (see 4.).
Test condition for chamber and connector temperature and length of test (see 4.1 and 4.2).
Observations or measurements to be made before, during and after testing (see 4.3).

-29 -



https://saenorm.com/api/?name=347493e2ef5db3e99c8c864a3512c369

SAE AS13441

METHOD 1006.1
HYDROSTATIC PRESSURE

1. PURPOSE:
The purpose of this test is to determine the adequacy of receptacles and plugs (mated, unmated, or

provided with protective covers) and wired-mated harnesses subjected to static and dynamic
hydrostatic pressures that are encountered in the undersea environment.

2. TEST EQUIPMHENT:
2.1 Test container

The test equipment shall consist of a hydrostatic pressure test vessel(following the ASME pressure
vessel code ag a guide). The pressure vessel shall be designedto suit the hydrogtatic pressure
range of the connector or receptacle to be tested. The vessel‘shall be equipped with a suitable
pump to permit pressurization of the vessel to its required pressure condition in accordance with 4.2
and table I. The pressure gage attached to the vessel shall be accurate within plus or minus 1
percent. The yessel shall include a cover designed forimounting and sealing test flanges to the
cover, see figure 1.

2.2 Test liquid:
Unless otherw|se specified, the test medium shall be tap water. When a union copnector is tested
(see figure 2), Ja dielectric oil shall be located above the water in the pressure vesgel to completely
immerse the blulkhead connector jntail'and the union connector in the water. Plain|tap water may be
used for production testing when authorized by the individual specification.

3. TEST SAMPLE:

3.1 Sample:

A test sample pay' consist of any the following:

a. Anunmated receptacle.
b. A mated bulkhead connector, or a mated union connector, see figure 2.
c. A protective cover.

3.2 Sample preparation:

Three types of hydrostatic pressure tests shall be conducted: An unmated receptacle, a mated
connector, and a protective cover test. Samples shall be tested under the specified electrical power
with all contacts in connector, or ends of cables or wires connected. Instrumentation may be
connected to the test sample via the pressure vessel for electrical performance monitoring.
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|

OUTPUT TO DATA
JEST EQUIPMEN

CLOSURE HEAD SEAL
DUMPTINE
 — IS L
WATER FIL
N LANE

CABLE —//
et

PRESSURE
LINE

— WATER

RECEPTACLE —
(CONNECTOR)

/-—SEAL

[ AT I TN R0 /WS S Y el

CLOSURE— u ”,/os&uéé":‘&m"‘“

FIGURE 1. Hydrostatic test vessel.
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CONTROL TEST LEADS
PRESSURE VESSEL

T AT == -
| | -l
1 : ] L |
| ] d ! ll n"
T WHY \\avi
= i _r_‘:J I FLANGE
a 3 oIt
Ty - BULKHEAD
| | | o IR CONNECTOR
! | ] |"‘-::‘.3 o]
| | RV Y
: I v CABLE
! o —|— WATER
I
e UNION
- CONNECTOR
I
| : |
[ |
(- } ! | CABLE
| I | | I
| I |
CABLE
END SEAL
A B Cc
RECEPTACLE BULKHEAD UNION
CONNECTOR CONNECTOR

FIGURE 2. Typical connector tests.
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3.2.1 Unmated receptacle: The unmated receptacle shall be mounted to the vessel cover flange using
seal and fastening methods as specified. The face of the web section of the receptacle shall be
exposed to pressure while this area is completely filled with water.

3.2.2 Mated connector: A bulkhead type connector or a union type connector shall be assembled using
the wire or cable type, length, size and sealing methods as specified.

3.2.3 Protective cover: The test connector shall be installed in the vessel so that the pressure can be
applied safely to the cover. The back end of the connector shall be suitably protected. Precaution
should be taken to assure maximum safety when pressure is applied in various tests.

4. TEST PROCEDURE:

4.1 Hydrostatic preéssure test (static):
The test sampl|e shall be subjected to the specified test conditien of table I. The test sample shall be
subjected to tHe maximum pressure of each applicable increment for 5 minutes +30 seconds at
standard ambient conditions, unless otherwise specified.

4.2 Hydrostatic préssure test (cycling):

When specifiefl, the connector shall be subjected to a cyclic pressure test following the static

pressure test. | The specimen shall be subjected to the following cycling from O Iby/ n? to the
maximum pregsure of the test condition;

Procedure Number of cycles Time at maximum pressure
1 25 momentary
2 1,000 5 minutes +30 seconds
3 1 24 hours +30 minutes

4.3 Examination (control tests):

Control tests such as continuity and insulation resistance shall be as specified.
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TABLE I. Hydrostatic pressure test increments (static).

Test condition Pressure increments
A B C D Ib¢/in® +1 percent
1 1 1 1 0-20
2 2 2 2 20-250
3 3 3 3 250-500
4 4 4 4 500-1,000
5 5 5 1,000-1,500
6 6 6 1,500-2,000
7 7 7 2,000-2,500
8 8 2,500-3,000
9 9 3,000-3,500
10 10 3,500-4,000
11 11 4,000-5,000
12 12 5;000-6,000
13 13 6,000-7,000
14 14 7,000-8,000
15 8,000-9,000
16 9,000-10,000
17 10,000-11,000
18 11,000-12,000
19 12,000-13,000
20 13,000-14,000
21 14,000-15,000
22 15,000-16,000
4.4 Failures:
Potential modgsof failure resulting from this test include:

Permanent dimensional changes.

Cracking and crazing of insulation materials.

Permanent damage to cable sealing compounds.

Water absorption by insulation materials and leakage through these materials.

Leakage of receptacle-to-bulkhead seals; plug-to-receptacle seals; and cable-to-plug seals.
Displacement or rupture of connector shells, inserts, contacts, wire, or sealing compounds.
Changes in electrical characteristics (adverse).

@~ooo0op
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5. DOCUMENTATION:
Data sheets shall contain:

Title of test, date, and name of operator.

Sample description - Include fixture, if applicable.

Test equipment used and date of latest calibration.

Test method, condition, and procedure, as applicable.

Values and gbservations:

(1) Initial gnd final ambient conditions.

(2) Circuit diagram, if used for control tests.

(3) Insulation resistance readings, if applicable.

(4) Obsenjations of permanent or temporary dimensional changes; insulation, [connector shell,
contact, wire (or cable) seal, or insert damage.

o0 o

6. SUMMARY:
The following dettails shall be specified in the individual specification:

Test medium, if other than tap water (see 2.2).

Electrical poyver to be applied (see 3.2).

Mated or unmated condition of test connectors (see 3.2).

Connector wire or cable type, length and.size, and sealing methods (see 3.2).
Receptacles|seal mounting and fastening method (see 3.2.1).

Special precputions, if applicable (see’/3.2.3).

Initial measurements and conditions; if other than room ambient (see 4.1).
Test condition letter (see 4.1).

Test procedyre number (see4.2).

TTe@moeoo0oTp
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METHOD 1007.1
OZONE EXPOSURE

1. PURPOSE:

The purpose of this test is to determine the ability of connectors to withstand the effects of controlled
amounts of ozone.

2. TEST EQUIPMBNT:

The test equipmgnt shall be as follows and in accordance with ASTM D 114964(1970).

2.1 Test chamber:

a.
b.
C.

The test chamber shall be constructed of a material with minimal reaction to o3
The volumg of the chamber shall be at least 0.14 cubic meters (5 cubic feet).
A means for generating and controlling an air-ozone stream shall be provided.
source shdll be located outside the chamber. The source of the air can be eith
from the laporatory or from a compressed air supply-“In either case adequate
matter from the stream must be provided. The air-ozone stream shall be intro
chamber in such a manner that stratification of/ozone is prevented.

The air-ozgne replacement rate or throughput rate must be of a magnitude suc
appreciable reduction in ozone concentration results from the introduction of te
This minimum replacement rate will vary with the ozone concentration, temper|
test specinmiens introduced, and their feaction with ozone. In chambers posses

rone.

The generating
er drawn directly
iltration of foreign
juced into the

h that no

st specimens.
ature, number of
sing control of the

replacement rate at the location of.the test specimen, no minimum air-ozone rate need be

defined. Fpr many chambers-gperating under normal conditions (100 -150 pp
ozonated gir control at the@enerator, an air-ozone replacement rate of a three-
minute is gn acceptable minimum rate. For thorough and accurate work, espe

obtain such yelocities, the installation of a 1,700 rpm electric motor and fan blg

m) and with the
fourth change per
cially under

ed.

bzone velocity in
ot possible to

de of

approximate s{6-inc 3 S 0
air velocities. The motor itself shall be used with an appropriate seal.

vill produce such

A means of controlling the temperature of the chamber from ambient to 70° £5°C (158° +9°F)

shall be provided. The temperature regulation shall be capable of maintaining
temperatures.

the test

A glass window or glass front door shall be provided with the chamber for visual inspection.

Chamber exhaust air, containing ozone, shall be vented out of the test area.
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2.2 Ozone generat

or:

A mercury vapor lamp may be used as the source for generating ozone. The ozone concentration
can be controlled by means of a variable transformer on the input to the mercury lamp.

2.3 Ozone measur

ing devices:

Ozone measuring devices shall be capable of measuring the concentration.

3. TEST SAMPLE:

3.1 Sample:

Each test sample shall consist of one mated and wired plug and recéptacle.

3.2 Sample prepa

All contacts sHall be wired, connectors shall be mated, and*suspended in the ozon
allow exposurg to ozone concentration.

4. TEST PROCEDURE:

Unless otherwis¢ specified, each test sampleiand test equipment shall be stabilized
ambient conditigns. Unless otherwise specified, each test sample shall then be subj

concentration of

WARNING: Singe ozone is a toxiC gas, care must be taken in using it to perform teg

herein.

4.1 Failures:

Potential modes of failure resulting from this test are as follows:

ation:

100 to 150 parts per milion by volume for 2 hours.

Loosening
Degradatio

"o oo

Damage to

Or breaking of paris.
n of elastomers.

Insert bonding failure.
Excessive swelling of resilient materials.

interface seals.

e chamber to

at standard

ected to an ozone

ting called out
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5. DOCUMENTATION:

Data sheets shal

| contain:

Title of test, date and name of operator.

ription - Include fixture, if applicable.

0zone concentration.

(2) Visual and mechanical observation.

a.
b. Sample desc
c. Test equipment used.
d. Test procedure.
e. Values and gbservations:
(1) Record
6. SUMMARY:

The following dettails shall be specified in the individual specification:

a. The ozone cpncentration and time if other than herein (see¥4.).

b. Test conditions if other than standard ambient (see 4.),
c. Wired, mate@l and unmated (see 3.2).
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METHOD 1008
AIR LEAKAGE

1. PURPOSE:

The purpose of this test is to determine the integrity of the seal of the shell/insert/contact interfaces in
an electrical connector. It may be conducted as one of the tests in a sequential test plan and after or
during the exposure of the test sample to a specified low temperature. A pressure differential is

established between the front and rear faces of a mounted receptacle. The degree df leakage through
the seals of the fest sample is measured by means of a detection device locatedjen|the low pressure
side of the test Jample.

2. TEST EQUIPMENT:
2.1 Hermetic seal test equipment:
Test equipmernt shall be as follows:

a. Chamber qapable of providing for:
(1) Mounting of the test sample by means of its\flange on the chamber dividefr which separates
low flom high pressure.
(2) A gas tight seal at the flange mounting surface of the test sample.
(3) Surrqunding the high pressure side of the connector with a tracer gas forhermetic testing.
b. Pressure gr vacuum pumps, or a pressdre bottle with pressure control valve capable of achieving
and maintgining the pressure differential specified.
c. Gages shdll be provided in ordér.to read the pressure and/or vacuum of the pressure differential
between the front and rear faces of the connector during test.
d. A mass spgctrometer detector shall be used to read the tracer gas leakage rate through the
connector.
e. The tracer|gas shall-be either helium, argon, or a mixture of 90 percent nitrogen and 10 percent
helium.
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2.2 Environmental seal test equipment:

4,

4.1

4.2

4.3

Test equipment shall be as follows:

a. The insulated pressurized chamber shall be operable to -60°C and shall be capable of
withstanding an internal pressure of 30 pounds per square inch. The internal container for
mounting the connector under test shall have piping to external fittings in accordance with

figure 1.

Air line pre
Air line pre
Graduated
Thermome
Valves ang
equipment
figure 1.)

~®ao0oT

TEST SAMPLE:

A test sample sh
test chamber.

TEST PROCED

Test conditions:

Unless otherw
general requirg

Mounting:
The test samp

A suitable ope
gaskets, a leal

Ssure adapter.
ssure regulator and gage.
cylinder. 25 milliliters.
ter. Readable to -60°C.
plumbing. In accordance with figure 1. (An alternate environment
arrangement in accordance with figure 2 may be used-in place of th

all consist of a wired receptacle as specified. The wires shall not be

URE:

se specified, all measurements shall be made within the ambient cq
pments of this stahdard.

e shall-be’'mounted on the chamber divider which separates low frg
hing_must be provided in the divider such that, with the aid of greass

hl seal test
e arrangement of

brought out of the

nditions per

m high pressure.
bs and/or sealing

“proof junction is achieved between the test sample connector flan

e and divider.

The test samp

desired temperature before conducting the test.

Applying pressure:

€, after mounting in theé chamber, shall be conditioned for at least 1/2 hour at the

The pressure differential between the front and rear faces of the connector shall be maintained at the
value specified. Depending on the type of equipment used, this may be achieved by evacuation of
one side of the chamber while maintaining atmospheric pressure at the other side, or pressurizing
one side of the chamber with atmospheric pressure at the other side, or a combination of
pressurizing one side of the chamber and partially evacuating the other side.
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!

/
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>
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m
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FIGURE 1. Environmental seal test equipment arrangement.
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FILLED 8 INVERTED GRADUATED
CYLINDER TO CATCH LEAKAGE

>—om ICE TO
REGULATE

TEMPERATURE

/\
INJULATED

g N /THERMOMETER
AIR REGULATOR = g
/ 8 GAGE F| :
SUPPLY = =
B2 = : ]
e = £l st 1
/] : : 7.
% 13 T~y
Z \—] : SHRYAN >
|/ 7
% - N & €
/] acly
g & R ey e o
4 A P B N DT RY B RY N3 SH
TANK
Z TEST SAMPLE
PROPRIETARY ALCOHOL NEOSOL
(U.S. IND NO.3, GENERIC TERM= ANDRRIXTURE

DENATURED ETHYL ALCOHOL)

4.4 Leak detectior:

4.4.1 Leak detectipn for hermetic seal connectors: The leak detector shall be connec
pressure or yacuum side of the-chamber. The tracer gas shall be introduced at

FIGURE 2. Alternate environmental Seal test equipment arrangemerit.

fed to the low
he high pressure

side of the clhhamber in such @ manner that it surrounds the face of the connector|test sample. The
leakage rate|(if leakage exists) shall be measured and compared to the maximum allowable

leakage spegified.

4.4.2 Leak detectipn fof.environmental seal connectors: The graduated cylinder shall

be filled with liquid

and then inverted over the air exit tube from the test sample. The leakage rate ghall be measured

and recorded-

4.5 Test sample orientation:

Unless otherwise specified, the test sample shall be tested with the flange and mating face in the

high pressure side of the chamber, the rear face to extend into the low pressure sid

e of the chamber.

When specified, the connector shall be reversed and leakage checked in the opposite (or both)

directions.
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5. DOCUMENTATION:

Data sheets shall contain:

a. Title of test, date, and name of operator.
b. Sample description - Include fixture, if applicable.
c. Test equipment used and date of latest calibration.
d. Test procedure used.
d. Values and gbservations:
(1) Initial gnd final ambient conditions.
(2) Leakade rate observed, comparison to connector specification requirements, whether
samplgs passed or failed.
6. SUMMARY:

The following dettails shall be specified in the individual specification:

Initial measurements and conditions, if other than room,ambient (see 4.1).
Full description of test sample (see 3.).

Manner in which sample is to be prepared (see 3.):

Pressure differential required (see 2.1 b).

Test sample jorientation and whether reverse-testing is also required (see 4.5).
Maximum allowable leakage rate, expressed as atmospheric cubic centimeters per second
(atm cm3/s) (see 4.4.1).

~Poo0 Ty
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1. PURPOSE:

METHOD 1009
FIREWALL

The purpose of this test is to determine the ability of mated wired connector (plug and receptacle) to
resist flame, passing through the connector for 20 minutes or other causes such as ignition of gases on
the end of the connector protected by the firewall, or break in continuity for a limited period of time.

2. TEST EQUIPMH

Test equipment

a.
b.

e.

f.

Glass tape.

Flame produ
input of 33,0
Power suppl
2 amperes.

Ammeter ce
specified in t

NT:

shall be as follows:

DO to 37,000 Btu/h, and maintaining a flame at actemperature of 1,0
y capable of producing a potential of 100-125-Vac at 60 Hz, capable

tified to an accuracy of 1 percent having.capabilities of measuring d
able 1.

Vibration apparatus capable of vibrating the matéd connector continuously at 33

excursion of
Power suppl

3. TEST SAMPLE:

3.1

3.2

Sample:
The test samp
Sample prepa

The sample sh

1/4 inch.
y capable of producing dc test current as specified.

e shall consist'of a mated, torqued, high temperature wired connec
ation;

all-be prepared as follows:

Ccing apparatus capable of producing a natural gasflame at a flow rafe equivalent to an

D3°C +30° -00°.
of delivering

c test currents

Hz with a total

or.

a. Thoroughly clean of oil, grease, dirt and foreign material using a non-combustible solvent.
b. Wrap the plug wire bundle with glass tape or protect by suitable means to ensure that the wire

bundle is c

apable of meeting the electrical requirements of this test.

c. Physical and electrical degradation after 20 minutes exposure and 6 minutes electrical
assessment.
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4. TEST PROCEDURE:

4.1

4.2

4.3

4.4

Mounting:

Unless otherwise specified, the mated, torqued and wired connector shall be mounted on a fixture in

accordance with figures 1, 2, and 3.

Gas flow:

The flame sha
the entire test.

Exposure:

The connector
the assembly)

continuously at 33 Hz with total excursion of 1/4 inch.

Test potential:

During the firs
current specifig
the first 6 miny
applied betwes
2 amperes.

| be natural gas at a flow rate equivalent to an input of 33,000 037,000 Btu/h during

assembly shall be exposed to a 1,093°C minimumflame (measurefl 0.250 inch from
for a period of 20 minutes. Simultaneously the‘assembly shall be vjbrated

5 minutes of the test, unless otherwise specified, all contacts shall icarry the dc

bd in table | without break in caontinuity. Electrical integrity shall be maintained through
tes of test. During the sixthuminhute of the test, the potential specifigd in 2.c. shall be
bn adjacent contacts, and-between contact and shell, and draw no more than

TABLE I. Firewall test currents.

Contact size DC test currents
Mating end Wire barrel end (amperes)
22 22 50
20 20 7.5
16 16 13
12 12 23
8 8 46
4 4 80
0 0 150
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TORCH i’ . 250
N /— THERMOCOUPLE BEAD

\[

.250——1: A »

PLUG
’\— WIRE BUNDLE

CABLE CLAMP

\—— RECEPTACLE

FOR DETAILS OF
FIREWALL FIXTURE

SEE FIGURES 2 AND 3

VIBRATION
DIRECTION

VIBRATION
TABLE

S S S S S

DIMENSIONS IN INCHES

FIGURE 1. Firewall test setup.
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? ﬁl 10. 000
‘——SIIEET ASBESTOS (.250 THK)
SREQUIVALENT—
CONNECTOR
MOUN[TING
PLA
(.0628 THK) '
SUPPORT
? PLATE
SEE DETAIL B
1.000
© o o o T - -
8.200 o o é’g o o SEE DETAIL A
./ 7.000 S 1.000
'9/0 olo o o 1
Ao [ .
7 !
CONNECTOR ¢
MOUNTING HOLES
APPLICARLE. O e 10.000 —»
M8 STANDARD ) 10 x 10 < .500
WELD MILD STEEL
190 -32NC X 1-.260 INCHES MM
SOCKET HD CAP SCREW 7125 3.18
l (17 REQ) .190| 4.83
. 250 6. 35
L 0O REF Z .500| 12.70
b —T s 1.000| 25.40
1.250| 31.75
DETAIL A 7.000| 177.80
8,200 208,28
DETAIL B 10. 000 | 254. 00
DIMENSIONS IN INCHES 11.000| 279. 40

FIGURE 2. Firewall fixture assembly (typical).
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.250 SHEET ASBESTOS
OR EQUIVALENT

fe——10, 000 ——»] 4208 1,

<202 |e——10. 000
—od 4,000 je— (12 REQ'D)
(BEE HOLE

PATTERN)

-800R 838 .. © X

I -

o ho J__n_n.L_\Jo o izu:EQ'D)j_g_o I | 10. 000

| kool ooly §*‘|3 1z
I

10X 10 X .062
MILD STEEL

L °

8

(4
| | -
1208 o ¢ .500 A_f é_ 500
.202 (SEE NOTE 2) B (4 REQ'D)
(17 REQ'D) (SEE NOTE 3
(SEE HOLE PATTERN) CONNECTOR MOUNTING
PLATE

SHEET ASBESTOS

le——10. 000 ~——a]

OX 7X .500
MILD STEEL_\ ——I 4. 000
° ° eoor |° °
4,125 l / o\ l
‘ o -] o -]

s S B B L A

o~ —4—

7.000 ° ° )
4 o/ ] T o
2208 o ¢ T ¢ I
.202 .500 fa— 10. 000 (REF)—a - 500
(17 REQ'D) SUPPORTPLATE
(SEE HOLE PATTERN) HOLE PATTERN
NOTES

1. Dimensions are in inches. Unless otherwise specified, dimensions symmetrical
about centerline.

2. A hole shall provide suitable clearance for the applicable connector.

3. B connector mounting holes shall be as specified on the applicable MS standard.

FIGURE 3. Firewall fixture details (typical).

- 48 -



https://saenorm.com/api/?name=347493e2ef5db3e99c8c864a3512c369

SAE AS13441

5. DOCUMENTATION:

Data sheets shall contain:

a. Title of test, date, and name of operator.
b. Sample description - Include fixture, if applicable.
c. Test equipment used and date of latest calibration.
d. Values and observations.

6. SUMMARY:

The following dettails shall be specified in the individual specification:

Special moupting, if applicable (see 4.1).

Vibration frequency, if other than 33 Hz (see 4.3).

Voltage and test currents, if other than herein (see table | and 4.4).
Physical and electrical degradation acceptable after 20 minutes exposure and 6 |minutes electrical
assessment|(see 4.4).

oo oW
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2.

2.1

3.

3.1

3.2

PURPOSE:

METHOD 1011
ALTITUDE-LOW TEMPERATURE

The purpose of this test is to simulate actual service usage by inducing low temperatures, and applying
the test voltage at simulated altitudes.

TEST EQUIPME
Altitude chamt
The altitude te
equipment to n
altitude (5.74 {

TEST SAMPLE:

Sample:

The test samp
number of con

operation. Its
electrically cor

Preparation:

When cleaning
dipped in distil
35° +5°C for 2
1/2 hour befor
fixtures, recon

5t chamber shall consist of a suitably sealed chamber with" necessa
naintain a reduced pressure of mercury as required to Simulate at led
prr). The chamber shall have provisions for electrical connections.

be as specified.

hall be verified that wiresprovided for connection to connector bein

b the test. When specified, special preparations or conditions such
héetions, grounding, and isolation shall be required.

NT:

er:

e shall consist of a fully assembled,“mated electrical connector with
acts. Proper wire type, size, end preparation, sealing plugs, and otH
Connectors to be tested shall be free from foreign matter that coy

nected.

is specifiedyithe assembled connector shall be cleaned with a suita
ed waterwhile still moist with solvent, and conditioned in an air circ
hours=When removed from the oven, parts shall be cooled in amb

'y vacuum pump
1st 110,000 feet of

the specified
er hardware shall
Id affect their

) tested are

ble solvent,

ulating oven at

ent conditions for

as special test
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4. TEST PROCEDURE:

4.1 Altitude-low temperature:

5. DOCUMENTATI

Data sheets shal]l contain:

oo T

Wired, mated assembled connectors shall be conditioned in a dry oven at a temperature of
50° £5°C for a minimum of 8 hours. The connectors shall be wired in a continuous series circuit and
placed in a chamber that will simulate actual service usage with strain relief clamps installed.

a.

Reduce th¢ chamber internal temperature to -54°i

stabilizes.

Reduce th¢ chamber internal pressure to a maximum of 20 torr.
Maintain tHe above temperature and pressure for 1 hour minimum.
Unless otherwise specified, apply 625 V rms, 60 Hz between the gonnector she

for 1 minu
less shall
With the t
standard

With the cq
withstandin

standard. [The test voltage shall be applied for5*seconds, minimum.

Title of test, fate, and name of operator.

Sample desq

Test equipment used and date of latest calibration.

Test procedu

Values and (
(1) Record
(2) Record:

ON:

Il
U o

, minimum. A disruptive discharge occurring with the voltage appl
e identified as a failure.
t voltage removed, increase the chamber internal pressure and ter
bient conditions and allow the connector to-stabilize.
nnector mated and the series circuit opened, subject the connector
g voltage test method 3001, and the insulation resistance test meth

ription - Include-fixture, if applicable.

re.

bservations.

chamber pressure, temperature and duration of each cycle.
Insulation resistance values and identity of each contact pair in teg

4 C and maintain until the fonnector

Il and all contacts
es 60 seconds or

nperature to

S to the dielectric
od 3003 of this

st sample.

Dielectric withstanding test results and identify of each contact p

ir in test sample.

Connector visual examination.
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6. SUMMARY:

The following details shall be specified in the individual connector specification:

oo oW

i ¢))

Wire type and size (see 3.1).
Number of contacts and sealing plugs (see 3.1).
Wire end preparation (location in chamber) (see 3.1).

Connector accessories - Support hardware to be installed on connector specimen during test

(see 3.1).
Connector specimen preparation (see 3.2).

Test voltages for altitude, dielectric withstanding voltage, maximum leakage’curr
voltage application time, if other than 5 seconds (see 4.1).

ent, and test
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METHOD 1012
FLAMMABILITY

1. PURPOSE:

The purpose of this test is to determine the connector’s resistance to burning when exposed to a
flame. Burning resistance is defined as the ability to not support or propagate combustion after an
ignition source is removed. This test evaluates the time it takes for the flame of a burning connector to

extinguish after femoval of the applied flame, and the possibility of the spread of burr
burning droplets
intended to test
2. TEST EQUIPME

Test equipment

a.

and after-glow. This test does not simulate any actual service,appl
h connector by itself in a condition that can readily be duplicated in 3

NT:
shall be as follows:

A test chamt
fumes at the[top and admitting an adequate supply of fresh air at the bottom. A
with the exhaust fan turned off, or a metal box about:2feet wide by 3 feet high by
an open front or a viewing window and holes for airintake and venting of fumes
A Bunsen or|Tirrill, or equivalent burner with a 3/4 inch inlet, a nominal bore of 3

ing, as caused by
cation. lItis
ny test laboratory.

er shall be used that is protected from drafts-but provided with means for venting

chemistry hood

2 feet deep, with
may be used.

8 inch, and a

height of approximately 4 inches from the primary inlets to the top. The tube shall not be equipped

with end attgchments such as a stabilizet;

A 20 mesh (20 openings per 25.4 mm);0.017 inch (0.043 mm) diameter iron wir
(2127 mm) square and/or a piece of flammable material, a layer of untreated surd
be positionedl centrally and horizéntally 12 inches below the bottom of the samp
burning particles or dripping material from the sample will fall on the flammable 1

A supply of technical grade méthane gas with suitable regulator and meter for uf
(natural gas having a heat-content of approximately, 1000 BTU/Ft3 = 37 x 10° j/n{
to provide similar results).

A ring stand ith clamps, or the equivalent, for horizontal and vertical positioning
the wire gaure. Mounting clamps shall be located so as not to act as heat sinks
Stop watch gréther suitable timing device.

e gauze, 5 inches
ical cotton, shall
es so that any
naterial.

hiform gas flow

3 has been found

of the sample and

Conditioning Toom or chamber capable of being maintained at 23~ £2°C (/3° £3.
humidity of 50 +5 percent.

3. TEST SAMPLE:

3.1 Sample:

°F) and a relative

A test sample shall consist of an unmated connector with unwired contacts assembled. The test
procedure requires a minimum of three test samples.
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3.2

Sample preparation:

Samples shall be thoroughly cleaned of oil, grease, dirt, and foreign material using a nonconbustible
solvent. The samples are to be conditioned for at least 48 hours at 23° +2°C (73° £3.6°F) and a
relative humidity of 50 £5 percent to establish moisture equilibrium prior to testing.

4. TEST PROCEDURE:

4.1

Unless otherwis

Test procedure:

The test proce

Unless oth
The test sz
vertical, th
minimum @
A piece of
The burne
portion of
(1,550°F).
The burner
lower edgsg
mating fac
sample, an
impinge on
normally u
edge of the

a.
b.

b specified, the following applicable test procedure shall be complie

dure shall be as follows:

prwise specified, testing shall be performed at standard ambient co
mple shall be held by a mounting clamp within the ’chamber with th
b longest dimension of the wiring face in the vertical plane and para
f 6 inches from any side of the chamber.

flammable material shall be positioned-as‘Specified in 2.c.

of 2.b. shall be adjusted to produce.a‘blue flame. The temperature
he flame, as measured with a therm@couple pyrometer, shall be nof

flame shall be applied in accordance with the test conditions of tablg
of the test sample to the-wiring face (back) for one set of test spe

d at an angle of 30_degrees to the vertical plane of the sample. Th¢
the clamps or otherdevices that hold the test sample, unless thesq
Sed in service to.support the sample. The burner shall be positione
sample so-that the end of the burner tube is 1/2 the height of the fl

TABLE I. Test conditions.

c
b (front) for another set oftest specimens. It shall be positioned per1

il with.

nditions.
b wiring face
lel to, and a

of the hottest
less than 843°C

b |, centrally at the
mens and to the
pendicular to the

e flame shall not
devices are

il from the lower
ime (see figure 1).

Hameheight Hame-appticationtime Number-of-applications
Condition (inches) (seconds) of flame
A 1-1/2 60 1
B 1-1/2 30 1
C 3/4 10 1
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/—TEST CHAMBER (2. a.)

/—TEST SPECIMEN (3.)

s

172 FLAMENHEIGHT(4.1¢e.)

BUNSEN /BURNER (2. b.)

o
12,000

FLAMMABLE
MATERIAL (2.C.)

[ v o 2 o 2 = = - 1 Y S A A S ' A S S S RS A S S S A 2y s - |

00 MIN \ o ‘K |

\ WATER / METAL

.500 t

FIGURE 1. Flammability test setup.
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4.1 (Continued):

f. Unless otherwise specified, the following shall be the criteria for failure:

(1) Burning after removal of applied flame shall extinguish within the time specified in table II.
(2) After-glow shall extinguish within time specified in table Il after burning ceases.

(3) There shall be no dripping which shall cause the flammable material to ignite.

(4) There shall be no violent burning or explosive type fire.

TABLE Il. Flame and after-glow extinguishing time.

Flame extinguishing time After-glow extinguishing time
Conditions (seconds) (seconds)
A 3 3
B 15 15
C 30* *

*Flgme plus glow time

5. DOCUMENTATON:
Data sheets shal]l contain:

a. Title of test, flate, and name of eperator.
b. Record test ¢ondition and results of test procedure (see table I).
c. Record valugs for:
(1) Time in seconds of,Burning of visible flame on the sample after removal of japplied flame.
(2) Time in seconds of after-glow after extinction of flame.
d. Record any g@ripping:or falling of particles (burning or not burning) onto the flammable material or
ignition of the flapimable material.
e. Record any yialent explosion, sputtering, or other unusual type burning.

6. SUMMARY:
The following details shall be specified in the individual specification:

a. Test condition from table I, (see 4.1).
b. Flame and after-glow extinguishing time, if other than the time specified in table Il (see 4.1 f(1)).
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1. PURPOSE:

METHOD 1015
SIMULATED LIFE

The purpose of this test is to determine the adequacy of a connector to perform its operational function
on land (general and heavy duty), aircraft, marine or underwater for the representative time period of
application. This method shall not be used prior to low level measurement (method 3002).

2. TEST EQUIPMH

a.

3. TEST SAMPLE:
3.1 Sample:
A test sample

a.

Separate ch
Chambers s
21° +£3°C (7(
Pressure ves
with the ASM
Vibration tes

The test sa
proper lubr
or any othg
The test sa
recommen
prescribed
removal arn
Unless oth

NT:

hmbers may be used to conduct the tests noted for extreme,temper
nall recover within 2 minutes after sample transfer. Roemttemperat
° £5°F).

sels used to conduct the hydrostatic pressure tests 'shall be design
[E Pressure Vessel Code.

t equipment shall be specified.

shall consist of a mateable assembly.

mples shall be visually examined for chips, cracks, tears, loose or 1
ication, proper assembly and mateability. Any sample which shows
r physical defect@hall be replaced before testing.

mples shall be wired and assembled according to the manufacturet
fdations. Maintenance aging preconditioning shall be conducted in 3
procedures.on all connectors having removable contacts and shall
d insettion of all of the contacts in each plug and receptacle.
prwise specified, the test samples shall be wired with conductor sizé

contact siz

hture conditions.
ire shall be

bd in accordance

nissing parts,
Hegradation, wear

's or military
nccordance with
consist of one

bs matching the

£dn 'the connector. The wire type and configuration shall be that sp

bcified, or that

recommended by The connector manufacturer when no military specification exists.

Alternate contacts of the connector shall be wired in a series circuit (see figure 1) between a
source and a load such that adjacent contacts are at opposite potential wherever possible. Inthe
event that the connectors have more than one size contact, each contact size shall be wired as
separate connectors.
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3.1 (Continued):

e.

4. TEST PROCED
4.1 Test condition

The test samp
suitable chamlf

a.

LOAD

SOURCE

The mated
circuit will
rated curre
specificatid
The test cy
complete v
category a
number of
The criteria
shall operd
connector

FIGURE 1. Wiring diagram typical.

., wired connectors shall be connected between a sgurce and a load
pe continuously carrying the maximum operating-voltage. The oper
nt shall be that specified or that recommended by the manufacturer
n exists.

cles described herein represent a particular area of connector appli
ithin themselves. Testing of one connector sample must be limited
though this cycle may be run as many'times as is required to provid
unit hours.

. for failure of the test sample shall be determined by the following:
te the load specified in 3.1 g¢'throughout the entire cycle. The total
shall then be the total number of unit hours the load is operated.

URE:
A (general duty fand):

es initially’)at room temperature shall be divided into two equal grou
pers, and subjected to the following cycles:

such that each
pting voltage and
when no military

cation and are
to one application
e the necessary

The test samples
ife of the

ps, placed in

Group 1.
(1)
2)

over
3

1 hour period; maintain conditions for 11 hours.

1-hour period.

Initial chamber conditions to be 21° +3°C (70° £5°F), 50 £5% RH; maintain for 11 hours.
Raise chamber conditions to 39° £3°C (100° £5°F), 80 £5% RH; rise to be accomplished

Return to initial sample condition (room temperature), with drop accomplished over a
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4.1 (Continued):

b. Group Il (see table I):
(1) Initial chamber conditions to the specified limit of T; £3°C (x5°F) with uncontrolled humidity;
maintain for 10 hours.
(2) Drop chamber conditions to the same applicable limit of T, £3°C (x5°F) with uncontrolled
humidity; drop to be accomplished over a 2-hour period; maintain condition for 10 hours.
(3) Return to initial sample condition (room temperature with rise accomplished over a 2-hour
period.

c. After each|group has completed one cycle as described above, the samples afe unmated,
remated, and switched so that group Il goes through the group | cycle and gropp | goes through
group Il cygle. This provides a 48 hour cycle for each group. The transfer of gamples shall be
accomplished within the first hour of the first phase of each cycle., Rrovisions shall be made to
remove popwer from the connectors while they are unmated and remated.

TABLE I. Temperature limits for use in‘test cycles.

Limit Temperature T, Temperature T,
I 74°C (165°F) -55°C (-67°F)
I 105°C (221°F) -55°C (-67°F)
I 150°C (302°F) -55°C (-67°F)
v 200°C (392°F) -55°C (-67°F)

4.2 Test condition B (heavy duty):

The test samp|es initially at room temperature shall be divided into three groups, glaced in suitable
chambers and|fixtures and Subjected to the following cycles:

a. Group I
(1) Initial chamber conditions 21° +3°C (70° £5°F), 50 +5 percent RH; maintain for 11 hours.
(2) Within*hour change chamber conditions to 38° £3°C (100° £5°F), 80 i¥ percent RH;
maintain for 11 hours.
(3) Within 1 hour return chamber to initial conditions.

b. Group Il.
(1) Initial chamber conditions 74° +3°C (165° +5°F), humidity uncontrolled; maintain for
10 hours.
(2) Within 2 hours change to -55° +3°C (-67° +5°F), humidity uncontrolled; maintain for
10 hours.
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4.2 (Continued):

4.3

4.4

c. Group .
(1) Mount samples, for vibration, in plane specified.
(2) Vibrate as specified in continuous cycles for a duration of 24 hours.

d. After each group of samples has completed the 24 hour phase, they shall be rotated and tested
to the next higher phase (group | goes to group Il, group Il goes to group lll, group Il goes to
group ). This is continued until each group of samples has been through each group of tests for
a total of arF2ott byb:c. Fachconnectorshaltbethmatedantremated-duort g the transfer
from group to group. Provisions shall be made to remove power from the eonfectors while they
are unmate¢d and remated.

Test condition |C (aircraft):

The test samp|es shall be placed in a sealed chamber of such size’that can readily be attached to a
vibrator table. [ The wiring of the connectors (see 3.1 c.) between-the load and the [connector, and
between the spurce and the connector shall be such as to maintain the sealed condition of the
chamber. Thel chamber conditions shall provide the following cycle:

a. Reduce chiamber pressure to 1.3 £0.2 inHg. Maintain for 8 hours.
b. Inject air, gt atmospheric pressure, into the top of the chamber. The injected ajr shall be
88° +£3°C ([L90° +5°F) and shall bubble through water at 88° +3°C (190° £5°F)| Maintain for

4 hours at ptmospheric pressure.

c. During thellast hour of phase 4.3'b. vibrate chamber and connector package tihrough one
complete gycle as specified.~This provides a 12-hour cycle.

Test condition|D (marine):

The test samp|es, initially at room temperature, shall be placed in suitable chambdrs and subjected
to the following cycle:

a. Initial cha 10 hours.

b. Within 1 hour change chamber conditions to 49° +3°C (120° £5°F), 80 £5 percent RH; maintain
for the remainder of a 10-hour period.

c. Immediately upon completion of step 4.4 b. remove samples and submerge immediately in
synthetic ocean water, (see ASTM D 1141-52) at room temperature. (Samples shall be removed
as soon as entire connector has passed beneath the surface.)
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4.4 (Continued):

d. Within 1/2 hour from completion of step 4.4 b, place samples in a chamber at -55° +3°C
(-67° £5°F); maintain for 2 hours.

e. The test samples shall carry the load specified in 2. a. through the a., b., and d. steps of this
cycle. Atthe end of the cycle, connectors shall be allowed to warm to room temperature and
shall be unmated and remated. This provides a 23 hour cycle. Provisions shall be made to
remove power from connectors while they are unmated and remated.

45 Test condition

The test samp

following cycles:
a. Group I
(1) Initia
(2) Withi
main

(3) Withi

b. Group Il.

(1) Subnmerge samples in synthetic ocean water (see ASTM D 1141-52) at r

to the
(2) Rem

c. After each
unmated, 1
samples g
accomplish
to remove

E (underwater):

es initially at room temperature shall be divided into two groups ang

[77]

ain for the remainder of a 10-hour period.

specified pressure limit of @;£5 percent (see table Il); maintain for
bve samples from pressare vessel and allow 1 hour for air drying.

emated and switched so group | samples go through group Il test a
b through group“Hests to provide a 48 hour cycle. The transfer of s
ed within thefirst hour of the first phase of each group. Provisions
power frgm connectors while they are unmated and remated.

TABLE II. Pressure level.

subjected to the

chamber conditions 21° +3°C (70° £5°F), 50 +5¢percent RH; maintain for 10 hours.
N 1 hour change chamber conditions to 49°,+3°C (120° £5°F), 80 +% percent RH;

h 1/2 hour place samples in a chamber.at-55° +3°C (-67° £5°F); maintain for the
remajnder of a 4-hour period.

bom temperature
P3 hours.

group has completed one cycle as described above, the group Il sgmples are

nd group Il
amples shall be
shall be provided

Level Pressure P +5%
Ib¢/in?
I 1,000
1] 3,500

I 10,000
\% 16,000
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5. DOCUMENTATI

Data sheets sha

ON:

Il contain:

Title of test, date, and name of operator.

Sample description - Include fixture, if applicable.
Test equipment used and date of latest calibration.
Test procedure.

o0 o

Values and ¢
6. SUMMARY:
The following de

Conductor si
Wire type an
Operating vd
Number of u
Related test
Temperature
Pressure lim
Mounting for

S@ "o oooTw

bservations.

tails shall be specified in the individual specification.

ze, if not matched to the contact size (see 3.1 c.)«

d configuration (see 3.1 c.).

Itage and rated current (see 3.1 e.).

nit cycles required (see 3.1 f).

condition to be tested to (see 4.1, 4.2, 43, 4.4, and 4.5).
limits (where applicable) (see table l.and 4.1 b.).

ts (where applicable) (see table Il\ahd 4.5 b(1)).
vibration (see 4.2 c.).
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1. PURPOSE:

METHOD 1016
FLUID IMMERSION

The purpose of this test is to determine the ability of an electrical connector to resist degradation when
exposed to specific fluids with which the connector may come into contact during its service life.
Typical degradation from this test might be:

"o oo

o

TEST EQUIPME

Swelling of any materials.

Softening of
Loss of seal
Reduction of
Discoloratior

Pyrex breakg

any materials.

or adhesive bonding between two bonded surfaces.

electrical properties.

of materials, finishes and marking, but this may not be’considered

NT:

brs (one for each test fluid) or similar stainless vessels to contain the

sufficient quantity to completely immerse mated connectors, including wire, if ap

An air circula
maximum te
Immersion th
Table stoves|
Unless other

5t temperature is 175°C (347°F).

ermometer covering the range of 0° to +150°C (32° to 302°F).

or hot plates.

wise specified, test fluids-shall be in accordance with table I. The fl

represent thgse in wide general use.~\When other special fluids are required for

connector, s
least 10°C b

blow the fluids’ flash point.

ting oven capable of maintaining temperature within £3°C of requirg

ich as ethylene glycol, et al, they shall be specified. The test tempe

detrimental.

various fluids in a
bropriate.
pd setting. The

Liids listed
A particular
rature shall be at
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TABLE |. Test fluids and cycles.

Test cycles
Unmated Mated Number
Fluid Over of
— mmmerse - cure cycles
Condition +3°C Drain 6 hburs y
+3°C
5 minutes
(@) MIL-H-5606 (hydraulic 85°C 100°C
fluid)
(b) Hydraulic fluid L/ 85°C 1 hour 100°C
(c) MIL-T-5624 (griade JP-5) 25°C minimum 55°C
(d) MIL-L-7808 (lupricating 120°C in air 12%5°C 7
oil)
(€) MIL-L-23699 (I{ibricating 120°C at room 126°C
oil) temperature
() MIL-A-8243 2/|(defrosting 65°C 100°C
fluid)
(g) MIL-C-87936 type | 2/ 65°C 100°C
(diluted for cled@ning)
(h) MIL-G-3056, tylpe | 5 minutes
(gasoline) 24 hours
() Isopropyl alconol per TT-I- in free air 5
735, grade A of B, mixed 25°C
one part by volume with
three parts by yolumesof
mineral spirits per
TT-T-291, type I“‘or'P-D-
680, type |
() Coolant-dielectric fluid 30 minutes 1+0.1 1 hour
synthetic silicate ester in oven at minute minimum
base 3/ 175°C in fluid at in air 1
room at room
temperature | temperature

1/ M2-V Chevron oil ST0145LB0001 or approved equivalent.
2/ Mated connectors.
3/ MIL-C-47220 or Coolanol 25 or approved equivalent.
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3. TEST SAMPLES:

A mateable connector assembly as described below is required for each fluid tested.

4. TEST PROCEDURE:

4.1

4.2

4.3

4.4

a. Wired or unwired - If required, the connector shall be wired as specified. The wire shall be the

minimum size O.D. for which the connector was designed and the wire length shall be sufficient to
enable the connector to be immersed without the wire ends becoming contaminated with fluid.
Teflon TFE insulated wire is recommended because it is fluid resistant and capable of withstanding
the test temperatures. When sealing plugs are supplied for use in unwired contact cavities, they
should be installed in place of wire in approximately 10 percent of contact cavitigs.
Mated - Whgn the connectors are required to be maintained in a mated condition for test, the
coupling and locking mechanism that is an integral part of the connector design shall be used. If
connectors do not have a coupling and locking mechanism, a suitable method of clamping them
together must be detailed by the testing agency and must be capable of fitting wjthin the fluid
containers and withstand the fluids and test temperatures.
Identification - The connectors shall be suitably identified bothsas-to mating assemblies and with
the fluid in which they are to be immersed (1P-a for plug anddR-a for receptaclq in fluid (a)). All
wires on eadh plug and receptacle shall be identified with the corresponding contact designation.
All identificafion marks shall be durable enough to complete the tests without loss of clarity (metal
tags for connectors, numbered sleeves or flags for wires).

Initial mating gnd unmating forces:

The torques offforces required to mate‘and unmate each connector assembly shalllbe measured and
recorded. Refer to method 2013 for.test procedures.

Fluid immersidn:

Before proceeging with the fluid immersion, the specified test fluids shall be prehepted until
temperature has stahilized.

Cycle:

A cycle shall be as defined in table |. Transition time between steady state conditions shall be

2 minutes, maximum. Steady state conditions shall be +1 minute unless noted. Connectors shall be
drained by gravity during drainage portions of cycle. After oven cure, remove connectors and allow
to stabilize at room temperature for a minimum of 1 hour.

Final mating and unmating forces:

The torque or the forces required to mate and unmate shall be measured and recorded. The test
procedure shall be in accordance with method 2013.
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5. DOCUMENTATION:
The data sheets for the test shall contain the following:

Title of test, date and name of operator

Sample description and identification - include fixture, if applicable.
Test equipment used and date of latest calibration.

Test fluids used.

Observation$, measurements and results arranged in a “before” and “after” style, preferably using
one sheet fof each connector pair.

o0 o

6. SUMMARY:
The following dettails shall be specified in the individual specification.
a. Test fluids, iflother than table | (see 2.e).

b. Forces or toque requirements (see 4.1).
c. Final mating|land unmating forces (see 4.4).
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METHOD 1017
POROSITY

1. PURPOSE:

The purpose of this procedure is to determine the magnitude of porosity as well as other surface
defects inherent in application of gold contact finishes. It is the intent that the defined method be used
as an evaluation technique for the acceptability of gold contact finishes. The method described herein
has been select¢d on the basis of simplicity of equipment, setup and operation. Thig procedure
applies only to gpld finished with or without underplates applied to copper or nickekbgase alloy contacts.

2. TEST EQUIPMENT:
Test equipment and materials shall be as follows.

a. The desiccalor or sample chamber shall be constructed fromdnert materials, having the capability
of being sealed with an enclosed volume of 1 to 15 liters.

b. The size of the desiccator shall be such that no moréthan 10 in® (164 cm3) of aif space shall be
available pef 1 in? (6.5 cm?) of nitric acid surface.area.

c. Concentratefl Reagant Grade nitric acid: 70-+1 percent HNO,.

d. Sample holdger. The holding fixture shall-be of inert material, capable of maintairjing the measured
area in a vertical plane. The fixture shall be contructed in such a manner to assurre that the test
samples shall be not closer than %.inch (.25 mm) from the wall of the desiccator jand 3 inches
(.76 mm) from the solution surface. Adjacent contacts shall be not closer than 0,4 inch (10 mm)
from each other. The fixture.shall not prohibit the measurement area from being exposed to the
test environment. The heolding fixture shall not cover more than 50 percent of th¢ cross-sectional
area of the t¢st chamber.

e. Optical micrgscopécapable of 10X magnification.

f. Collimated incandescent light Source capable of oblique angle 15° to 30° t0 the measurement
surface.
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3. TEST SAMPLES:
The number of samples to be tested shall be specified in the individual specification.
3.1 Sample preparation (measurement area):

Prior to being inserted into the test chamber, contacts shall be prepared so that the measurement
areas may be easily viewed through a microscope and exposed to the acid fumes.

a. Contacts skall be tested prior to assembly of shrouds, hoods, or other accessqgries. During the
preparation stage, care shall be taken not to touch or damage the measufement area.

b. All socket ¢ontacts including tulip, box contacts, and multiple tine coftacts shall be opened to

expose thg measurement area (see figure 6). In case of multiple-tine contacts, the number of
adjacent tines opened or removed shall be as shown in table™,

TABLE |. Samples.

No. of tines N@> of tines to be
per contact opened orremoved and disregarded

Ok iwWN
WINDNFP P
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3.2 Sample preparation (cleaning):

Cleaning of test specimens prior to testing.

a.

A solvent that will remove any organic film that may be present, such as lubricants or fingerprints,
shall be used to clean the test specimens. A suitable cleaning solution is one of the chlorinated
or fluorinated solvents. Samples shall then be washed in running distilled or deionized water.

Contacts s

After rinsin
blast is useg

After clean
particulate
be reclean

Materials v
samples p

Contacts s
maintain th
a mannert

closer tharn
area from
50 percent

hall be rinsed in unused reagent grade isopropyl alcohol and dried.

bd, such air shall be dry and clean. Do not contact samples with ba

ing, samples shall be visually inspected under 10X magnification fo
matter remaining on the surface. If particulates remain on the surfg
bd per a through c.

hich absorb vapors (i.e. paper tags, string, tape, etc.) shall be remg
ior to cleaning and placing samples int@‘the desiccator.

hall be placed in a suitable holding-fixture of inert material and shall
e measurement area in a vertical plane. The test fixture shall be ca

0.4 inch (10 mm) from each other. The fixture shall not prohibit the
peing exposed to thettest environment. The holding fixture shall not
of the cross-sectional area of the test chamber.

g, the samples shall be air dried until the alcohol has completely evaporated. If an air

e fingers.
- evidence of
ce, samples shall

ved from the

be held so as to
nstructed in such

p assure that the test samples shall be not closer than 1 inch (.25 min) from the wall of
the desiccator and 3 inches (.76 mm)-from the solution surface. Adjacent cont

acts shall be not
measurement
cover more than
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4. TEST PROCEDURE:

CAUTION: Perform all work in an exhaust hood since the vapors given off are toxic. Chemical
goggles completely enclosing eyes shall be worn. Normal precautions in handling corrosive acids
should be observed. It is recommended that the exhaust hood be of such a design as to minimize
transversing air currents to prevent purging of the desiccator of the acid fumes during the test.

a.

4.1 Measurement

The desiccator and test samples shall be in an environment with a relative humidity less than

60 percent apd a temperature of 23°C +2°C during desiccator equalization, and

and removal

Prior to each
cleaned and

Place in the
require fresh

Allow the de

Contacts shd
23°C +2°C.

The fixture w
oven for 10 t

The fixture s

examined within 1 hour of exposure. Each measurement area shall be examine
0X magnification) Proper illumination is critical in the examination process. A

products at ]
recommendsg
oblique angl

of the samples into the desiccator.

test, desiccators, sample chambers, and other equipment:shall be
dried to remove any contaminant or residue remaining«rom past us

Hesiccator 50 to 100 ml of acid per liter of the desiccator volume. E
unused acid.

1l then be placed in the desiccator and exposed for 75 + 10 minutes
The lid shall be removed as briefly:as possible when inserting test S

ith the contacts shall then be removed and immediately placed in a
P 15 minutes at 125°C £5°C-

hall be removed fromithe oven and allowed to cool to room ambient.

d illumination-technique is the use of a collimated incandescent ligh
b 15° to 30%t0 the measurement surface.

area.

Siccator to stand for 30 £5 minutes at 23°C,£2°C (closed desiccator).

during insertion
thoroughly
e.

ach test shall

at
amples.

h air circulating
Contacts shall be
d for corrosion

t source at an

The surface to be examined shall be defined as the measurement area. UNIess ot
the following definitions of the measurement area apply.

nerwise specified,

4.1.1 Line contact: The measurement area of a line contact (see figure 1) is defined as 0.020 inch
(0.51 mm) on each side of the theoretical contact point tangent to point R and shall include the total
width of the contact.
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~MEASUREMENT AREA
.020 ¥

THEORETICAL

R b )
«@“"{

CONTACT POINT

.020
(.51)

contact, whichever
is less.

* Or to the edge of the

FIGURE 1. Line eontact.

4.1.2 Point contac}: A point contact (see figure 2) as'established by a dimple or elongated dimple shall
be defined by the dimple radius at its base.plus 0.020 inch (0.51 mm). The measurement area of
an elongated dimple shall be defined by its. length 'd' and width 'w' as measured
0.020 inch (0.51 mm) surrounding this\surface.

MEASUREMENT AREA

at its base plus

A POINT OR DIMPLE

* Or to the edge of the
contact, whichever
is less.

B ELONGATED DIMPLE

FIGURE 2. Point contact.

- |le.020%
MEASUREMENT AREA 7 Weo ‘_hzom?Ac ES)
1 i Y
THEORETICAL |4 [} Ve
- __ n N/ f (.5)
CONTACT POINT d .
il é | -020%
RAD OF '[
DIMPLE .020 020
) MJ | L~
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4.1.3 Surface contact: The measurement area of a surface contact (see figure 3) shall include length 'd'
plus 0.020 inch (0.51 mm) at each end and the total width of the contact.

020 %
Q§§“ $§§§k‘ 3 MEASUREMENT
N\
Loz
(5|)

* Or to the edge of the
contact, whichever
is less.

FIGURE 3:\Surface contact.

4.1.4 Round and qquare pin: The measurément area of a round and square pin (see figure 4) shall be
defined as efjual to the maximum.wipe distance plus 0.020 inch (0.51 mm) with the initial area
starting at a point where the leadzin chamber or radius blends into the shank of the pin. Unless
otherwise specified, the measurement area shall include the total diameter of a found pin and all
sides of a square pin.

[ \

N
AN

MEASUREMENT
AREA

I

7,
020
~ (50 ——~
A ROUND PIN B SQUARE PIN
FIGURE 4. Pin.
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4.1.5 Multiple tine socket contact: The measurement area of a multiple tine socket contact (see figures
5 and 6) shall be defined as a region 0.020 inch (0.51 mm) on both sides of the circumferential line

of contact.

4.1.6 Hermaphroditic contact: The measurement area of a hermaphroditic contact mating coined
surface (see figure 7) shall be defined as the entire coined area plus .020 inch (0.51 mm) on all

sides.

4.2 Corrosion prodg

uct definition:

a. A corrosion product is defined as being usually circular in shape and protruding

plated surf

b. Thesizeo
line or cho

c. If blisters @
as a Corros

4.3 Corrosion prod

Ace.

a corrosion product shall be defined by the major diameter with the
d that can be passed through the corrosion product:

n the plating surface are observed as a result.ef the exposure, they
ion product as defined above.

uct count:

a. A corrosiof product shall be measured and counted when at least 3/4 of the c¢

falls within

b. Corrosion
irregular in

the specified measurement area:

broducts which initiate outside the measurement area but fall within
shape shall not be counted.

7

i

or lying upon the

longest straight

shall be counted

brrosion product

it which are

Not to be counted if evidence
of corrosion products exist on

To be counted edges or are continous outside
of the measurement zone.
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LINE OF TANGENCY
THEORETICAL CONTACT

MEASUREMENT
AREA

A SOCKET CONTACT TINE PORTION

N\
l\
“\—LINE OF CONTACT

B LONGITUDINAL SECTION
FIGURE 5. Contact, multiple tine, socket.
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FIGURE 6. Doublé.or multiple tine contact, socket.
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.020 ——D|
INSPECTION AREA

020 —
INSPECTION ¢

AREA

-0

FIGURE 7. Hermaphroditic contact.

(.5

020 INSPECTION AREA

.

CONTACT MATING
AREA

ENLARGED VIEW

S
.020 INSPECTION AREA

U

2(; INSPECTION AREA
I

[.020 INSPECTION AREA

—

SURFACES SHOWN s
CONTACT MATING AREA

(INSPECT ONE TIN

FUNCTIONAL MATING AREA
FOR POROSITY Ti
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4.3 (Continued):

c. Corrosion products, as defined in 4.2 shall be sized and counted in accordance with table Il when
initiating within the specified measurement areas.

TABLE Il. Corrosion products.

Corrosion products size Assigned count
Diametqgr up to and including 0.002 inch (0.05 mm) 0
> 0.002 finch (0.05 mm) and < 0.020 inch (0.51 mm) < diameter 1
Diametgr > 0.020 inch (0.51 mm) 2
Coverade in excess of 50 percent of measurement area regard- 20
less of dize and point of initiation

d. The average corrosion count for a sample lot shall be determined by adding alf of the assigned
counts and dividing by the total number of measurement areas tested.

4.4 Recommended acceptance criteria:

Unless otherwjse specified, the recommended_average corrosion count for the sample lot shall be
1.0 or less.

5. DOCUMENTATION:

Data sheets shall contain the following:

a. Title of test, flate, and name of operator.
b. Sample desgription:_I[nclude fixture, if applicable.
c. Test equipmént us€d-and date of latest calibration.
d. Test proceddre.
e. Values and gbservations.

6. SUMMARY:

The following details shall be specified in the detail specifications:

a. Number of samples.
b. Average corrosion count allowed.
c. Measurement area.
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6.1 Notes:

a.

No conclusions relative to oxide or film growth based on discoloration should be made relative to
the reliability of the product. The method described herein does not represent harsh

environments found in normal operating areas. This method has been developed to detect pores
and should not be construed as an accelerated life test.

This test method is valid for gold or gold alloy (75 percent or more of gold) surfaces applied to

copper or meketbase a”uy contacts:

It is recom
serve as a
underplate

This test ig

This proce
measurem

This test s

Except as
their plasti
is to be us
negotiated

Pins which
unshroude

This proce
evaluate th
procedure
should be

mended that a 2 to 3 inch length of bare copper wire be placediwith
N indicator that proper reactions occur. However, this test precedurs
5 which are inert to nitric acid vapors (such as 65-35 tin nickel).

not recommended for durability (wear) evaluation-6f contact surfac

dure is not intended to eliminate the need for Specifying gold thickné
ent area in the detail product specification.

nall be classified as a destructive test,

hoted in 6.1h this procedure is valid when testing loose contacts pri
L housing as well as those conditions specified in paragraph 3.1a. |
bd as an incoming inspectignprocedure, it is recommended that sug
between manufacturer and user.

are molded in theitiinsert may be exposed to this procedure if the &
d and it has been determined that no side effects exist relative to th

Hure is notte-be substituted for performance requirements, and is tq
e integrity of contact surfaces. For correlation with contact perform
n combination with performance requirements as specified in the dg
Lsed.

the samples to
e is not valid for

ES.

2SS in the

Dr to assembly to
f this test method
h action be

ssembly is
b plastic used.

be used to
ance, this
btail specifications

This test procedure was developed for qualification and periodic requalification purposes for
contacts utilizing localized gold contact finishes.

This test procedure is recommended for evaluating gold contact finishes of less than
50 microinches thick.

For military purposes, this test procedure is recommended for qualification/requalification of gold

contact fini

shes less than 50 microinches thick.
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CLASS 2000
MECHANICAL TESTS
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METHOD 2001.1
CONTACT AXIAL CONCENTRICITY

1. PURPOSE:

The purpose of this test is to determine the straightness of contacts by measuring a total indicator
reading (TIR) value. Axial concentricity can be measured after crimping to determine axial
deformation.

2. TEST EQUIPMBENT:

2.1 Axial deformatjon:

a. Ground precision chuck.
b. Dial gage ihdicator, .0005-inch increments with a 3/32-inch diatheter tip, spring loaded.
c. Stand (for holding chuck and indicator in proper position).

3. TEST SAMPLE:
Sample shall copsist of a contact or a contact crimped:\to-a wire.
4. TEST PROCEDURE:
4.1 The test procedure shall be as follows:
a. "Run-out" ¢f chuck shall be less than .0005 inch when measured on a steel gage pin
(approximately 1/16-inch diamgter), 1/2 inch away from chuck face.
b. Chuck the [contact in the area“shown in figure 1.
Position the dial indicatorto the measurement points shown in figure 1.

d. Turn the chuck through-360 degrees and record the difference between the maximum and
minimum value at €each measurement point; this is the TIR.

e
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Y& .00 CHUCKING X % 01
~*1 [*tPOINT &) [* AREA (POINT B)

| —>

DIAL INDIGATOR PROBE PLACED HERE
\\"FOR MEASUREMENT OF TiR —

1 pin diameter

NOTE: For size 12 and larger pins, N
.05 inch

2 ‘pin diameters

V/2 the distance from the

rear of the wire barrel to
the beginning of the crimp
indent.

For pins smaller than size 12,

<> <>
n

FIGURE 1. Axial concentrieity (TIR) measurement (typical).

5. DOCUMENTATION:
Data sheets conain the following:

Title of test, fate, and-iame of operator.

Sample desgription_Include fixture, if applicable.
Test equipmént used and date of latest calibration.
Values and ghservations.

oo oW

6. SUMMARY:
The following detail shall be specified in the individual specification:

a. Maximum allowable TIR values for samples (see 4.1 d.).
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1. PURPOSE:

1.1 Purpose:

METHOD 2002.1
MAINTENANCE AGING

The purpose of this test is to determine the degradation to the test connector when subjected to

stresses simila
maintenance.

a. Contactre
b. Insertion a
insertion a
c. Ifthe conn
before altit
d.
specified. ]
1.2 Application:

This procedure
used when a @

2. TEST EQUIPMH

Test equipment
range for the for
where practical,
TEST SAMPLE:

The sample sha

Any other {ests that are necessary to evaluate the effectof the maintenance a

r to those which may be expected by inserting and removing contac
Degradation to the connector shall be measured by subsequent teq

ention values (force in pounds and metric equivalents).

nd removal forces (force in pounds and metric equivalents), refer to
nd removal force measurement technique.

bctor is environmental type, visual inspection for damage to wire se
LiIde immersion or moisture resistance test.

he same tests are performed before and after a conditioning proce

e applies only to connector assemblies containing removable contad
onnector is to be stressed inthe areas of contact retention and con

NT:
Ehall consist of thé insertion and removal tools specified. A force g3

ces being measured, so that the reading shall lie in the middle 50 pe
with a nominal'accuracy of +2 percent.

ts during

ts as follows:
method 2012 for
hls shall be done

ping shall be
dure.

ts and shall be
juctor sealing.

ge of suitable
rcent of the scale,

| Consist of a connector with all contacts installed, wired with wire ty|

pes, gages and

lengths, as spec

Ted.
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4. TEST PROCEDURE:
4.1 Contact insertion and removal:

If applicable, loosen or remove hardware to permit removal and reinsertion of contacts. (Hardware
shall remain loose or be removed during the specified number of insertions and removals of the
contacts.) Unless otherwise specified, there shall be 10 insertion and removal cycles. The force
required to insert and remove each contact in and from the connector shall be measured during the
first and final maintenance aging cycles in accordance with method 2012.

5. DOCUMENTATION:

Data sheets shal]l contain:

a. Title of test, flate, and name of operator.
b. Sample desgription - Include fixture, if applicable.
c. Test equipment used and date of latest calibration.
d. Identification of test method.
e. Values and gbservations.

6. SUMMARY:

The following dettails shall be specified in the individual specification:

Degradation|allowed due to maintenance aging test (see 1.1).
Design or type of insertion and withdrawal tools (see 2).
Installation réquirements (see(3Y):

Number of tgst cycles, if othepthan 10 (see 4.1).

Requirement of insertionsahd removal forces (see 4.1).

"o o T

-83-



https://saenorm.com/api/?name=347493e2ef5db3e99c8c864a3512c369

SAE AS13441

1.

4,

4.1

4.2

4.3

PURPOSE:

METHOD 2003.1
CRIMP TENSILE STRENGTH

The purpose of this test is to determine the mechanical strength of the crimped contact to conductor
joint. The values obtained give an indication as to the relative strength of the joint.

TEST EQUIPME

The testing devige shall require the following:

a. Clamps, jaws, or other means, that will not distort the contact in the crimp area, t
and conductpr.

b. A mechanism to separate the holding devices at a constant rate of speed of 1 +1

c. A gage to register the amount of tension being exerted between the contact and

TEST SAMPLE:

A test sample sH

with the specifiefl tool.

TEST PROCEDURE:

Place crimped

Activate tensil¢ equipment so thatyan axial force is exerted at a speed of 1 +1/4 in

separating cor

Record tensile

NT:

all consist of an identified contact and\a 2-inch minimum conductor

sample into test fixture ef’tensile tester.

tact and conductor.

data and-examine sample.

p hold the contact

4 inch per minute.
conductor.

crimped together

Ch per minute
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5. DOCUMENTATI

Data sheets sha

ON:

Il contain:

Title of test, date, and name of operator.
Identification of contact, wire, and crimp tool used (including tool selector position, if applicable).
Test equipment used and date of latest calibration.

of test method.

a.
b.
C.

d. Identification

e. Values and ¢

(1) Tensilg

(2) Typeo

@ S

(b) G

(c) G

(d) G

(e) G

® Qg

6. SUMMARY:

The following de

a. Quantity and
b. Identity of cr
c. Minimum ter

bservations:

data.

f separation shall be recorded in accordance with the following,mod
ip (pull out).

onductor broken in crimp area (some or all).

ontact broken in crimp area (some or all).

onductor broken outside crimp area (not in gripping, area).

ontact broken outside of crimp area.

ther (define).

tails shall be specified in the individdal specification:
identify of contact-conducter assemblies required for test (see 3.).

sile strength requirements (see 4.3).

mp tool to be used and applicable controls and instructions (see 3.),

D
@
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1.

2.

2.1

2.1.

2.2

PURPOSE:

METHOD 2004.1
SHOCK (SPECIFIED PULSE)

This test is conducted to determine the suitability of connectors and connector assemblies when
subjected to shocks such as those expected from rough handling, transportation, and military

operations.

TEST EQUIPME
Shock machin

The shock ma
on figures 1 or
nonresilient, h

1 Shock mach
item or a rigi
mass is useq
and shall be
shall then beg
applications
envelope giv
performed o
the test item
requirement;
NOTE: ltis

the g

wave

satis

NT:

11%

Chine utilized shall be capable of producing the spegified input shoc
2, as applicable. The shock machine may be of the free fall, resilie
draulic, compressed gas, or other activating types.

ne calibration: The actual test item, or a dummy load which may bg
d dummy mass, may be used to calibrate'the shock machine. (Whe
, it shall have the same center of gravity and the same mass as thg
installed in a manner similar to thatintended for the test item.) The
calibrated for conformance withithe specified waveform. Two cons
to the calibration load shall produce waveforms which fall within the
en on figures 1 or 2. The ealibration load shall then be removed an

for the calibration load, ‘the calibration shall then be considered to h
of the waveform(

not implied that'the waveform generated by the shock machine will &
iIctual testitem is used instead of the calibration load. However, the
bform is-considered satisfactory if the waveform with the calibration
factory:

K pulse as shown
nt rebound,

b either a rejected
n a rigid dummy
t of the test item
shock machine
ecutive shock
tolerance

d the shock test

N the actual test item. If\all conditions remain the same, other than {he substitution of

ave met the

e the same when
resulting
oad was

Instrumentatio

n:

In order to meet the tolerance requirements of the test procedure, the instrumentation used to
measure the input shock shall have the characteristics specified in the following.

2.2.1 Frequency response: The frequency response of the complete measuring system, including the
transducer through the readout instrument, shall be as specified on figure 3.
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1.15A

.85A

SINE WAVE TRANSLATED
upw. BY AN AMOUNT .I5A

L),
INE WAVE TRANSLATED
OWN BY AN'/AMOUNT.I5A

osa _-"/f, N\ TT7TT7 R
W
0 - { 0
\\
-.05A —————— -2 A
, .1D
Vi = 2AD/TT
v=utmm
DTE :
ted

N

The oscillogram should include a time about 3D long with the pulse loca
approximately in the center. The integration to determine velocity change
should extend from .4D before the pulse to . 1D beyond the pulse. The
a¢celeration@amplitude of the ideal half sine pulse is A and its duration |s

D{ Any meéasured acceleration pulse which can be contained between th
broken line boundaries is a nominal half sine pulse of nominal amplitude¢ A
and nominal duration D. The velocity-change associated with the measyred

ag¢celeration pulse is V.

FIGURE 1. Tolerances for half sine shock pulse.
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""{——lDEAL SAWTOOTH PULSE
i

-—: —-}—.070
—1" :-—.070

)
bmmm B 4 2p

+.08 Fn ,/
-

-
O——F—3—*= ’ 0
Jﬂ ~~L’
-.05 | § S U SO S . 1+2P
[+—40—= D
: Vi = PD/2
v = v t10%
NO

The pscillogram should include a time about 3D long with the pulse
apprpximately in the center. The integration to determine the velocity
change should extend from . 4D before the pulse to . 1D beyond the pulse.
The peak acceleration magnitude of the sawtooth pulse is P and its
durafion is D. Any'measured acceleration pulse which can be contained
between the broken line boundaries is a nominal terminal-peak sawtooth
pulsé of nominal peak value, P, and nominal duration, D. The velocity-
chanpge asBociated with the medsured acceleration pulse is V.

FIGURE 2. Tolerances for terminal-peak sawfooth shock pulse.
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2.2.1.1 Frequency response measurement of the complete instrumentation: The transducer-amplifier-
recording system can be calibrated by subjecting the transducer to sinusoidal vibrations of
known frequencies and amplitudes for the required ranges so that the overall sensitivity curve
can be obtained. The sensitivity curve, normalized to be equal to unity at 100 Hz, shall then fall
within the limits given on figure 3.

2212

Frequency response measurement of auxiliary equipment: If calibration factors given for the

accelerometer are such that when used with the associated equipment it will not affect the overall

frequency
determined
from the in
impedancsg
of the accs
signal volta
accelerom
the system
frequency
duration of
figure 3.

Transducer:
30,000 Hz, W

222

Transducer (
the frequenc

2.2.3

be +5 percent over the frequencyirange of 4 to 5,000 Hz.

. This shall be determined in the following manner: Disconnectthe
pbut terminals of its amplifier. Connect a signal voltage sourceto the
of the signal voltage source as seen by the amplifier shall be'made
lerometer and associated circuitry as seen by the amplifier. With th
lge set at 100 Hz, adjust the magnitude of the voltage to be equal to
bter sensitivity and the acceleration magnitude expected during test

gain to a convenient value. Maintain a constant’input voltage and

pver the range from 1.0 to 9,000 Hz, or 4 to, 25,000 Hz, as applicabl
pulse. The frequency response in terms of dB shall be within the li

The fundamental resonant frequen¢y of the accelerometer shall be
hen the accelerometer is empleyed as the shock sensor.

alibration: The accuracy-of-the calibration method shall be at least
y range of 2 to 5,000 Hz.-'The amplitude of the transducer being ca

Ar portion of the system.

2.2.4 Linearity: THh
over the line
2.2.5 Transducer

rigidly secur¢d andocated as near as possible to an attachment point of the spg

the specime

ounting:~"When conformance to 2.3 is required, the monitoring trar]

response, then the frequency response of only the amplifier-recordipg system may be

accelerometer
se terminals. The
as the impedance
b frequency of the
the product of the
conditions. Adjust
sweep the input
e, depending on
mits given on

greater than

+5 percent over
ibrated shall also

e signal level of the system shall be chosen so that the acceleratiof pulse operates

sducer shall be
bcimen but not on

itself.

2.3 Application of shock measuring instrumentation:

Shock measuring instrumentation shall be utilized to determine that the correct input shock pulse is
applied to the test specimen. This is particularly important where a multi-specimen test is made.
Generally, the shock pulse shall be monitored whenever there is a change in the test setup, such as
a different test fixture, different component (change in physical characteristics), different weight,
different shock pulse (change in pulse shape, intensity, or duration) or different shock machine
characteristics. It is not mandatory that each individual shock be monitored, provided that the
repeatability of the shock application as specified in 2.1.1 has been established.
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2.4 Shock pulses:

Two types of shock pulses, a half-sine shock pulse, and a sawtooth shock pulse, are specified. The
pulse shape and tolerances are shown on figures 1 and 2, respectively. For single degree of
freedom systems, a sawtooth shock pulse can be assumed to have a damage potential at least as
great as that of a half-sine pulse if the shock spectrum of the sawtooth pulse is everywhere at least
as great as that of the half-sine pulse. This condition will exist for two such pulses of the same
duration, if over most of the spectrum the acceleration peak value of the sawtooth pulse is 1.4 times
the acceleratidn peak value of the half-sine pulse.

e 1. The velocity
sired shock pulse.
ly, or by

be used for the

b acceleration

a. Half-sine shock pulse - The half-sine shock pulse shall be as indicated 6n“figu
change of the pulse shall be within £10 percent of the velocity change of the def
The velocify change may be determined either by direct measurement, indirec
integrating|(graphically or electrically) the area (faired acceleration pulse may
graphical representation) under the measured acceleration pulse. For half-sin
pulses of I¢ss than 3 milliseconds duration, the following tolerances shall apply: The faired
maximum Yalue of the measured pulse shall be within 20 percent of the specified ideal pulse
amplitude, |its duration shall be within £15 percent of the specified ideal pulse dluration, and the
velocity-chpnge associated with the measured pulse shall be within £10 percent of V; = 2 A D/p.
See figure|1. The measured pulse will then be gonsidered a nominal half-sine|pulse with a
nominal amplitude and duration equal to respeetive values of the corresponding ideal half-sine

pulse. Theg duration of the measured pulse\shall be taken as D,, = D(.1A)/.94;
the time bgtween points at .1A for the fairéd measured acceleration pulse.

The ideal half-sine pulse - An ideal half!sine acceleration pulse is given by the
figure 1. Tlhe measured acceleration pulse shall lie within the boundaries give
lines. In agldition, the actual velecity-change of the shock shall be within 10 p¢g
velocity-chpnge. The actual(velocity-change can be determined by direct meas
the area under the measured acceleration curve. The ideal velocity-change is
V; = 2AD/p| where A is‘the acceleration amplitude and D is the pulse duration
Sawtooth ghock pulse‘- The sawtooth pulse shall be indicated on figure 2. Th¢
of the faired measuted pulse shall be within £10 percent of the velocity change
The ideal terminal-peak sawtooth - An ideal terminal-peak sawtooth accelerati

where D(.1A) is

solid curve. See
n by the broken
rcent of the ideal
urements, or from
equal to

bf the ideal pulse.
b velocity-change
of the ideal pulse.
bn pulse is given

by the solidl line. See figure 2. The measured acceleration pulse shall be withjn the boundaries
given by the broken lines. In addition, the actual velocity-change of the shock pulse shall be
within 10 percent of the ideal value. The actual velocity-change can be determined from direct
measurements, or from the area under the measured acceleration curve. The ideal velocity-
change is equal to V; = PD/2, where P is the peak value of acceleration, and D is the pulse
duration.

3. TEST SAMPLE:

The test specimen (mated or unmated) shall be mounted as specified. Whenever possible, the test
load shall be distributed uniformly on the test platform in order to minimize the effects of unbalanced
loads.
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4. TEST PROCEDURE:

4.1 Basic design test:

Three shocks in each direction shall be applied along the three mutually perpendicular axes of the
test specimen (18 shocks). If the test specimen is normally mounted on vibration isolators, the
isolators shall be functional during the test. The specified test pulse (half-sine or sawtooth pulse)
shall be in accordance with figures 1 and 2, respectively, and shall have a duration and peak value in

accordance wi

th one of the test conditions of table I.

TABLE |. Test condition values.

Test Peak value Normal Velocity
condition (g's) duration (D) (MS) Wayeform change|(V) ft/sec
A 50 11 Half-sine 11.3
B 75 6 Half-sine 9.2
C 100 6 Half-sine 1p.3
D 300 3 Half-sine 1/ 18.4
E 50 11 Sawtooth 8.8
F 75 6 Sawtooth 7.2
G 100 6 Sawtooth 0.7
H 30 11 Half-sine 6.8
[ 30 11 Sawtooth 5.3
1/ For test condition D, whére the weight of multispecimen and fixtures excedds
150 polunds, there is.a‘gquestion as to whether the shock pulse is properly
transmijtted to all specimens. Due consideration shall be given to the design of the

test fixjure to assure the proper shock input to each specimen.

4.2 Measurements:

Measurements are to be made before and after the required number of shocks unless otherwise
specified, and during the test, if specified.

a. Unless otherwise specified, the electrical load conditions shall be 100 mA maximum for all

contacts.

b. No discontinuities are allowed. A detector capable of detecting a discontinuity of 1 microsecond
shall be used.
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5. DOCUMENTATION:

Data sheets shall contain:

a. Title of test, date, and names of personnel.

b. Sample description - Include fixture, if applicable.

c. Test equipment used and date of latest calibration.

d. Test condition letter.

e. Photographg, values, and observations necessary for proof of conformance.
6. SUMMARY:

The following dettails shall be specified in the individual specification:

Mounting mgthod and accessories (see 3.).
Test specimeéns (mated or unmated) (see 3.).
Test conditioh letter (see table I).

Load conditipns (see 4.2 a.).

oo oW
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1. PURPOSE:

METHOD 2005.1
VIBRATION

The purpose of this test is to determine the effects of vibration within the predominant or random
vibration frequency ranges and magnitudes that may be encountered during the life of the connector.

2. TEST EQUIPMBNT:

Test equipment

hccuracy, on instruments used to control or monitor the test parame

ters, shall be

verified periodically (at least once every 6 months). All instruments and test equipmient used in

conducting the t
transducer shall
vibration system
capable of gene
shall produce ra
the acceleration
(three-sigma (s)

3. TEST SAMPLE:
3.1 Type of sampl

A vibration tes
applicable:

a. A connectq
b. A printed ¢
c. Anintegral

3.1.1 Preparation:
simulating fig

bsts specified herein shall conform to U. S. Bureau of Standards. T
be calibrated against a standard transducer having,an-accuracy of

limits)).

3%

| sample shall be a fully'wired connector consisting of one of the foll

r plug and its mating connector receptacle.
ircuit connecter receptacle and its mating connector board(s).
, functional‘connector assembly.

Eachitest sample shall be prepared with wire and other materials ¢
ld-assembly of the connector. If normal connector mating is depen

he monitoring
+2 percent. The

consisting of the vibration machine, together withdts auxiliary test equipment, shall be
rating either a sinusoidal or random excitation, “Fest equipment for fandom vibration
hdom excitation that possesses a gaussion (nermal) amplitude distrilpution, except that
maghnitudes of the peak values may be limited to a minimum of three times the rms

owing, as

I processes,
dent upon forces

external to tr

€ connector, then such Tforces and mounting arrangements shall be

as closely

duplicated as possible (example: printed circuit connectors). If mating is achieved with normal
locking means, then only normal locking means shall be used.
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3.2 Method of mounting:

3.2.1 Test conditions I, Il, lll, and IV: The connector test specimen shall be attached to a fixture capable
of transmitting the vibration conditions specified. The test fixture shall be designed so that
resonant vibration inherent in the fixture within the frequency range specified for the test shall be
minor. The magnitude of the applied vibration shall be monitored on the test fixture near the
specimen mounting points. The test specimen shall be mounted rigidly to the test fixture as
specified and shall simulate as closely as possible the normal mounting of the connector. A

minimum of
specimens W
mounting su

3.2.2 Test conditio
specimen or
more directid
specified. A

detail to asscTre reproducibility of the input motion applied-to the specimen. Thes

include the
4. TEST PROCED
Tests and measlirements before, during, and after vibration shall be as specified.
4.1 Testconditions$ I, Il, lll, and IV:
4.1.1 Electrical logd and discontinuity:
a.

b.

4.1.2 Vibration cor

Unless o
contacts
No disco
1 micros

B inches of wire or cable shall be unsupported on both ends of the
ith attached brackets, one of the vibration-test directions shall be

direction of application of the applied vibration mation shall be spedi

imensions, the materials, temper, etc., @s‘applicable.

URE:

bcondishall be used.

rallel to the

Tnnector. For
p

face of the bracket. Vibration input shall be monitored on thé+hounting fixture in the
proximity of the support points of the specimen.

hs V and VI: The specimens shall be mounted as specified. The ofientation of the

fied in one or

ns. If the order of application of the different directions is critical, it plso shall be
Ny special test fixtures or jigs required to run the test shall be specified in sufficient

e details shall

therwise specified, the electrical load conditions shall be 100 mA, nfaximum for all

ntinuities.are allowed. A detector capable of detecting a discontinuity of

ditions: Vibration conditions shall be in accordance with table T, as applicable.
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4.1.3

4.1.4

4.1.5

4151

4.15.2

TABLE I. Vibration conditions.

Resonance:
observed to
specified, re
contact oper

Test conditio|
amplitude of
between the
return to 10

motion shall

6 hours). If applicable, this test shall be made under electrical-load conditions.

Test conditio
conditions sj
specified in 4

Amplitude:
of either 0.

Test Peak
condition Frequency range g level
Hz
I Low -10to 55
Il High - 10 to 500 10
Il High - 10 to 2,000 15
v High - 10 to 2,000 20

A critical resonant frequency is that frequency &t which any point o
have a maximum amplitude more than twice that of the support poir
sonant frequencies shall be determined either’by monitoring parame
ing, or by use of resonance-detecting instrumentation.

h I: The specimens shall be subjected to a simple harmonic motion
0.03 inch (0.06-inch maximum total excursion), the frequency being
approximate limits of 10 and 55-Hz. The entire frequency range, fro
Hz, shall be traversed in approximately 1 minute. Unless otherwise
be applied for 2 hours in_each of three mutually perpendicular direc

h Il (10g peak):( The specimens, while deenergized or operating un
ecified, shall.be subjected to the vibration amplitude, frequency ran
|.1.5.1, 41572, and 4.1.5.3, respectively (see figure 1).

h the specimen is
ts. When
ters such as

having an

varied uniformly
m 10 to 55 Hz and
specified, this
ions (total of

der the load
ge, and duration

Thespecimens shall be subjected to a simple harmonic motion h
D6=inch double amplitude (maximum total excursion) or 10 gravity u

whichever t

ing an amplitude
its (g peak),

Frequency range: The vibration frequency shall be varied logarithmically between the
approximate limits of 10 and 500 Hz (see 4.1.8) except that the procedure (see 4.1.4) of this
standard may be applied during the 10 to 55 Hz band of the vibration frequency range.
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1 —F—F- A3
1 NOTE: Test condition II ends at 500 Hz.
1] Test conditions IIT and IV end at 2, 000 Hz.
3
é‘ |06 — \
Z N
MUY
2 CONDITIONS II, IO -}‘
E b a8 v
| -\
! A W WA Y
< \\ \\
- N
@ AR
3 \
2 \\
w CONDITION T \\\
s .pol
e
b
a \
=
< \
g \;
e CONDITION Iv—rol | |
P T 206 L11'89
@ pooi
S
=
LA A
.00005 106
CONDITION ITI 1
L T 100 500 2,000 10,000

1,000 3,000
VIBRATION FREQUENCY (Hz)

G = . 0512f2DA (f2 = frequency in hertz, DA = double amplitude in inches.)

FIGURE 1. Vibration-test curves-high frequency.
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4.1.5.3 Sweep time and duration: The entire frequency range of 10 to 500 Hz and return to 10 Hz shall
be traversed in 15 minutes. This cycle shall be performed 12 times in each of three mutually
perpendicular directions (total of 36 times), so that the motion shall be applied for a total period of
approximately 9 hours. Interruptions are permitted provided the requirements for rate of change
and test duration are met. Completion of cycling within any separate band is permissible before
going to the next band. When the procedure (see 4.1.4) is used for the 10 to 55 Hz band, the
duration of this portion shall be the same as the duration for this band using logarithmic cycling
(approximately 1-1/3 hours in each of three mutually perpendicular directions).

4.1.6 Test conditio

416.1

4.1.6.2

4.1.6.3

conditions sj
specified in 4

Amplitude:
of either 0.

h 11l (15g peak): The specimens, while deenergized or operating-un
ecified, shall be subjected to the vibration amplitude, frequeney ran
|.1.6.1, 4.1.6.2, and 4.1.6.3, respectively (see figure 1).

der the load
ge, and duration

The specimens shall be subjected to a simple harmonic motion hayving an amplitude

D6-inch double amplitude (maximum total excursignyor 15¢g (peak),

The toleramce on vibration amplitude shall be £10 percent:

Frequency
approxima

range: The vibration frequency shall be varied logarithmically betw
e limits of 10 to 2,000 Hz (see 4.1.8) ex€ept that the procedure (sef

standard may be applied during the 10 to 55 Hzband of the vibration frequeng

Sweep tim
be traversg
perpendicy
approxima
change an
before goir
10to 55 H
using loga
directions)

4.1.7 Test conditio

conditions sj

b and duration: The entire frequency range of 10 to 2,000 Hz and re
bd in 20 minutes. This cycle.shall be performed 12 times in each of
lar directions (total of 36 times), so that the motion shall be applied f
ely 12 hours. Interruptions are permitted provided the requirement
] test duration are méet. ‘Completion of cycling within any separate b
g to the next band.)'When the procedure (see 4.1.4) of this standar
y band, the duration of this portion shall be the same as the duration
ithmic cycling(approximately 1-1/3 hours in each of three mutually

whichever is less.

een the
b 4.1.4) of this
y range.

turn to 10 Hz shall

three mutually

Or a total period of

5 for rate of

and is permissible

d is used for the
for this band

perpendicular

h I\ (20g peak): The specimens, while deenergized or operating

écified, shall be subjected to the vibration amplitude, frequency range, and duration

uerer the load

specified in

I.7.1, &1.7.Z, and 4.1.7.3, rTespectively (See figure 1).

4.1.7.1 Amplitude: The specimens shall be subjected to a simple harmonic motion having an amplitude
of either 0.06-inch double amplitude (maximum total excursion) or 20g (peak), whichever is less.
The tolerance on vibration amplitude shall be £10 percent.

4.1.7.2

Frequency range: The vibration frequency shall be varied logarithmically between the
approximate limits of 10 to 2,000 Hz (see 4.1.8).
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4.1.7.3 Sweep time and duration: The entire frequency range of 10 to 2,000 Hz and return to 10 Hz shall
be traversed in 20 minutes. This cycle shall be performed 12 times in each of three mutually
perpendicular directions (total of 36 times), so that the motion shall be applied for a total period of
approximately 12 hours. Interruptions are permitted provided the requirements for rate of
change and test duration are met. Completion of cycling within any separate band is permissible
before going to the next band. When the procedure (see 4.1.4) of this standard is used for the
10 to 55 Hz band, the duration of this portion shall be the same as the duration for this band
using logarithmic cycling (approximately 1-1/3 hours in each of three mutually perpendicular
directions)

4.1.8 Alternate prdcedure for use of linear in place of logarithmic change of frequency| Linear rate of
change of frequency is permissible under the following conditions:

a. The freqliency range above 55 Hz shall be subdivided into not less than threg bands. The ratio
of the maximum frequency to the minimum frequency in each band shall be not less than two.

b. The rate |of change of frequency in Hz per minute shall be constant for any ohe band.

of the rate of change of frequency of each bahd to the maximum frequency of that

band sh3ll be approximately equal.

4.1.8.1 Example of alternate procedure: As an example:-of the computation of rates of change, assume
that the freguency spectrum has been dividedifto three bands, 55 to 125 Hz, 1|25 to 500 Hz, and
500 to 2,090 Hz, in accordance with 4.1.8(a). For each band, let "k" be the (constant) ratio of rate
of frequengy change in Hz per minute tomaximum frequency in Hz. Then the rates of change for
the three bands will be 125k, 500k, ang’ 2,000k, respectively. The times, in minutes, to traverse
the three filequency bands will therefore be respectively:

125-55, 500 —125, and 2,000 -500
125k 500k 2,000k

Since the minimum(total sweep time is 30 minutes,

70,375 , 1,500

30 =
125k 500k 2,000k

from which: k =0.0687

The required maximum constant rates of frequency change for the three bands are therefore
8.55, 34.2, and 137 Hz per minute, respectively. The minimum times of traverse of the bands are
8.2, 10.9, and 10.9 minutes, respectively.
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4.2 Test conditions V and VI:

4.2.1 Control and analysis of random vibration:

4.2.1.1 Spectral-density curves: The output of the vibration machine shall be presented graphically as
power-spectral density versus frequency.1l/ The spectral-density values shall be within +40 and
-30 percent (£1.5 dB) of the specified values between a lower-specified frequency and 1,000 Hz,
and within +100 and -50 percent (£3 dB) of the specified values between 1,000 and an upper-

specified flequency (2,000 Hz). A filter bandwidth will be a maximum of 1/3,0¢
frequency pf 25 Hz, whichever is greater.

4.2.1.2 Distributiop curves: A probability density-distribution curve may be obtained a
a gaussian-distribution curve. The experimentally-obtained curvesshall not diff
gaussian gurve by more than £10 percent of the maximum valuet

4.2.1.3 Monitoring| Monitoring involves measurements of the vibration excitation and
performan¢e. When required in the individual specification, the specimen may
during the test. The details of the monitoring circuit, including the method and
connection to the specimen, shall be specified.

1/ Power-spectral density is the mean-square value of an oscillation passed by a narro
unit-filter bandwi{dth. For this application itis’expressed as G%/f where G?/f is the m¢
of acceleration gxpressed in gravitational-inits per number of cycles of filter bandwi
density curves afe usually plotted ejther'on a logarithmic scale, or in units of decibel
number of decibgls is defined by the ‘equation:

2
dB = 10|og%ﬂ = 20 log S
G”, of Gr/JF

tave or a

nd compared with
er from the

of the test-item
be monitored
points of

w-band filter per

ban-square value
ith. The spectral-
5 (dB). The

The rms value of acceleration within a frequency band between f; and f, is:

f, 1/2
a2

Gims = | (5 /1 df
h

where Gzr/f is a given reference value of power-spectral density, usually the maximum specified value.
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4.2.1.4 Vibration input: The vibration magnitude shall be monitored on a vibration machine, on mounting
fixtures, at locations that are as near as practical to the test-item mounting points. When the
vibration input is measured at more than one point, the minimum input vibration shall normally be
made to correspond to the specified test curve (see figures 2 and 3). For massive test-items and
fixtures, and for large-force exciters or multiple-vibration exciters, the input-control value may be
an average of the average magnitudes of three or more inputs. Accelerations in the transverse
direction, measured at the test-item attachment points, shall be limited to 100 percent of the
applied vibration. The number and location of the test points shall be specified.

4.2.2

4.2.3

Procedure:

3.2.2 and the monitoring equipment attached, if applicable, in accordance with 4

vibration ma
frequencies
condition VI,

the test-condition letter (see tables Il and Ill) for the duration as specified:

in each of th
applicable.
specimen is

Electrical logd and discontinuity:

a. Unlesso
contacts
b. No disco

1 micros

5. DOCUMENTATI

Data sheets sha]l contain:

"o oo

Title of test,

The specimen, or substitute equivalent mass, shall be mounted in a
chine shall then be operated and equalized or compensated, to deliv
hnd intensities conforming to the curves specified in test condition
figure 3 (see 2.). The specimen shall then be subjected to the vibrg
3 minutes; 15 minutes; 1-1/2 hours; or, 8 hours;
ee mutually perpendicular directions, atid*in the order specified (se

"he measurements made before, during, and after the test shall be g
to be monitored during the test, the'details shall be in accordance w

therwise specified, the electrical load conditions shall be 100 mA m

bcond shall be Uséd.

ON:

ccordance with
12.1.3. The

er the required

, figure 2, or test
ition specified by

b 3.2.2), as
pecified and if the
ith 4.2.1.3.

hximum for all

ntinuities are allowed. A detector capable of detecting a discontinuity of

date, and names o1 personnel.

Sample description - Include fixture, if applicable.
Test equipment used and date of latest calibration.

Test conditio

n number.

Values and observations.
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2.00
1.50

..... B e O et | U
LIMIT (+1.5dB) 3%
; ~

A
NI
v/ 7l

-

TAVE

Power spectral density X PSD referenced in table TI

Vibration frequency in Hz

FIGURE 2. Test condition V random, vibration test-curve envelope (see taple II).

TABLE\I." Values for test-condition V 1/

Characteristics
Test Power Overall
condition spectral rms G MIN
letter density
A .02 5.2
C .06 9.0
D 1 11.6
E 2 16.4
F 3 20.0
G 4 23.1
H .6 28.4
J 1.0 36.6
K 15 44.8

1/ For duration of test, see 4.2.2.
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* Power spectral density X PSD referenced in table I
o 900020 9O

o

FIGUR

6.00
" 8.001

v i

£ LIMIT 557
2 4 aeifen o st

~.6dB/OCTAVE ~

T

.L_L

]
5 i

1000

Vibration frequency in Hz

TABLE IIl. Values for test-condition VI 1/

Characteristics

F 3. Test condition VI, random vibration test-curve envelope (see tgble III).

Test Power Overall
condition spectral rms G
letter density
A .02 5.9
B .04 8.3
C .06 10.2
D A 13.2
E 2 18.7
F 3 22.8
G 4 26.4
H .6 32.3
J 1.0 41.7
K 15 51.1

1/ For duration of test, see 4.2.2.
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6. SUMMARY:

The following details shall be specified in the individual specification:

~Poo0oTp

S«

Type of sample (see 3.1).

Method of m
Test conditio
Test conditio

ounting (see 3.2).
n number (see table I).
n V - Direction of motion and order, if critical (see 3.2.2).

Tests or meg
Test conditio
maximum (s
Test conditio
Method of de
Test conditio
directions (s
Test conditio
Test conditio
Test conditio
Test conditio|

(see 4.2.3 a).

surements before, during, and after vibration (see 4.).

ns |, I, 1ll, and 1V - Electrical load conditions, all contacts, if othepth
be 4.1.1 a.).
hs |, I, Ill, and IV - Measurement of discontinuities during vibration,

termining resonance, if applicable (see 4.1.3).

N | - Duration of vibration, if other than 2 hours in each‘of three mutu
be 4.1.4).

hs V and VI - Monitoring instrumentation, if applicable (see 4.2.1.3)
ns V and VI - The number and location of test.points, if applicable (3
ns V and VI - Applicable test condition letter ‘and test duration (see 4
nh V and VI - Electrical load conditions, all'contacts, if other than 100

an 100 mA,

(see 4.1.1b.).
ally perpendicular
ee 4.2.1.4).

1.2.2).
mA, maximum

-104 -



https://saenorm.com/api/?name=347493e2ef5db3e99c8c864a3512c369

SAE AS13441

1. PURPOSE:

METHOD 2006.2
PROBE DAMAGE (CONTACTS)

The purpose of this test is to simulate a form of field abuse of contacts during test by inserting probes
into connector socket contacts.

2. TEST EQUIPMH

NT:

Equipment required to perform test shall be probe damage tool similar to that'en figlire 1.

2.1 Socket contac

Contacts shall
shall be tested
device, the ho
alter contact p
socket contact

2.2 Mounting:

The mounting

horizontal position and provide 360° rotatien during test.

3. TEST SAMPLE:

A test sample sH

holding device:

be inserted into a socket contact holding device, €Xcept nonremovg
in the applicable connector. When a lathe chugk is used for the so
ding device shall not support the socket contagt pressure member i
brformance. The contact holding device or,connector shall be capa
in a horizontal position to prevent rotation during test.

fixture shall be suitable to support the socket contact holding device

all consist of the_contact inserted into the socket contact holding de|

ble type contacts
cket holding

n any way as to
ble of locking the

or connector in a

vice or connector.
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HARDENED STEEL Cq
FULL RAD 1
r B
]
| | WEIGHT
(T
FULL RAD : : ( SEE'NQTE 6)
! L B | o
7 — l N
| f
A I l
l | |
| |
L]
(SEE (SEE NOTE 7))
NOTE 4) '
1T B ~¢——— DISTANCE — P
(SEE (INCHES)
NOTE 5) (SEE NOTE 6)

FIGURE 1. Probe damage tool.
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NOTES:

1. Dimgnsions are in inches.

2. Met
3. Mil
4, Ful

dis
5. The
6. The

sha
7. The

from the center¥ine (passing through the center of gravity Cg) to the fulcru

nc\\
Socket . Moment
contact +.0005 (0,013 mm) in-1bf +10%
4/0 .500  (12.70) 8.00
2/0 .406  (10.31) 8.00
0 357 ( 9.07) 8.00
2 .283  ( 7.19) 4.00
4 225 (5.72) 4 00
6 178 ( 4.52) 4,00
8 142 ( 3.61) 4,00
10 125 ( 3.18) 2.00
12 .04  ( 2,39) 2.00
16 .0625 (1,588) 2.00
20 .040  ( 1.02) 0.50
22 .030 ( 0.76) 0.125
23 .027  ( 0.69) 0,125
24 .05 ( 0.64) 0.125

ric equivalents are given for.general information only.
imeters are in parenthesess

Erum point for calculating moment "C" (in-1bf). (moment "C" (in-1bf)
tance (inches) x weight (1bf). ;

"B" dimension shall_be 1/2 and 3/4 of socket bore minimum depth or as spe
values for distance and weight may vary. The product of the weight and d
1 be equal to the moment C specified above.

FIGURE 1. Probe damage tool - Continued.

weight and weight shape may vary, but the distance measurements shall beJmade

cified.
istance

point.
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4. TEST PROCEDURE:

4.1 Test:

5. DOCUMENTATI

a.

The contacts shall be subjected to an examination of product to insure conformance to the
design intent.

Wires required for other tests may be terminated to the contacts.

The socke
mounted i
figure 2).

The probe

damage tool (see figure 1), shall be inserted into the contact to a "B

contact holding device or connector with socket contacts fixed in place shall be
a horizontal position to a rotating fixture to allow 360° hand rotation during test (see

' dimension depth

as shown on figure 1. The depth of the socket insert dielectricématerial shall be added to probe

length "B"

360° at a

applied un
insertion d
shall meet

When theLI

\vhen a connector holding device is used.

the requirements specified in the applicable specification.

ON:

Data sheets shal]l contain:

®o oo

Title of test,
Sample desq
Test equipm
Identification
Values and ¢

late, and name(of-operator.

ription: Include-fixture, if applicable.
ent used and-date of latest calibration.
of test method.

bseryations.

est setup is in conformance with 4.1c. and 4.2d., the fixture shall bg slowly rotated
niform rate with the probe damage tool.inserted in the contact so thpat the force is
formly to the inside diameter of the socket. This test shall be perfofmed at each
bpth specified on figure 1 on all contacts. After probe damage testing, the contacts
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ROTATION

TOOL BUTTS A
CONTACT FACE

PROBE

SOCKET TO BE MO DAMAG

GAINST

E TOOL

IN DEVICE S .
LATHE CHU
CAPABLE OF QUICK ENGAGE
AND RELEASE
CONTACT
UNDER TEST
TYPE 1. Socket contact holding device for testing\socket contacts,
CONNEGTOR CONNECTOR
MTG. FIXTURE UNDER TEST
BEARING MPOUNTED
L BUTTB AGAINST
ROTATING PEVICE ~ nggRT FACE
\ 4

-
X

\A\t::j:;OBE

DAMAGE TOOL

TYPE 2. Apparatus for testing nonremovable socket contacts within the connecto

re

FIGURE 2. Typical probe damage test setups.
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6. SUMMARY:

The following details shall be specified in the individual specification:

a. Size of samples to be tested (see 3).

b. Probe depth, if other than 1/2 and 3/4 of socket bore minimum depth (see figure 1).

c. Specify whether socket contact holding device or connector is to be used for tes

contact holding device is used, define (see 2.1).

ling; if socket

U
~—

d. Requirements for contact separating forces after probe damage testing:(see 4.1¢.).
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1. PURPOSE:

METHOD 2007.1
CONTACT RETENTION

The purpose of this test is to impose axial forces on the connector contacts to determine the ability of
the connector to withstand forces that tend to displace contacts from their proper location within the

connector insert

and resist contact pullout. These forces may be the result of:

a.

b. Forces requi
connector in

C.

d. Dynamic for

e. Forces relati

TEST EQUIPME

Equipment requ

a. Force gages
middle 50 p¢g
b. Dial indicato
readings shg
+2 percent.
c. Contact rem
d. Suitable con
e. Steel test pr

hermaphrod
TEST SAMPLE:

A test sample sH

Loads on Wirle connected to the contact.

Forces prodliced by mating contacts during connector mating.

!

red to restrict contact "push-through" during assembly of removable
serts.

es produced by vibration and shock during normal use’of the conng
ng to bundling strains on the wire.

NT:
red to perform contact retention test shall*\be as follows:

of suitable range for the contact sizé under test, so that readings §
rcent of the scale, where practical, with a nominal full scale accurad
gages or other suitable instruments of such range for the contacts
Il be in the middle 50 percent of the scale, with a nominal full scale

bval and insertion to@ls, as required.
pression device.

bes, to adapt the'force gage plunger to the particular contact (pin, §
ic) front or.witing end under test.

type contacts into

pCtors.

hall lie in the

y of £2 percent.
inder test that the
accuracy of

socket, or

all-consist of a plug or receptacle with suitable contacts in place. U

nless otherwise

specified, 20 pe
tested.

3.1 Preparation:

cent of the contact compliment, but not 1SS than 3 contacts of each size shall be

All backshell hardware and compression rings, if any, shall be removed. When the specification
requires the contact retention to be tested from the wire side of the connector, contacts shall have
the wires cut off flush or the contacts replaced as specified. All contacts shall be in place. Simulated
contacts which duplicate the retention feature Geometry may be used in lieu of actual contacts to
facilitate testing.
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3.2 Mounting:

The unmated connector shall be mounted in a position of axial alinement of the contacts with the
plunger of the test gage. A minimum of 1/4-inch of space shall be provided on the opposite side
under test to permit any "push-through” that may occur.

4. TEST PROCEDURES:

4.1 Test:

The contact re

a. Determine
Apply a su
retention s

b. Establisht
preloaded

c. Apply an
specified
during whi
displacemsg

d. Ifthe testi

5. DOCUMENTATI

Data sheets sha]l contain:

®oooTo

(1)
(2)

Title of test,
Sample desq
Test equipm
Identification
Values and ¢

Force &

Tial load to the contact at the rate of approximately 1 pound per sec
f

tention test shall be applied to the sample contacts as follows:

the direction (axially) in which the test shall be conducted from the d¢
ficient axial seating load ("push" force) to take up any‘slack of the ¢
ystem. Sudden or excessive loads shall not be applied.

ne reference (zero displacement) position of the.contact. The conta
3 pounds, maximum) to assure proper seating.

rce has been reached. The specified force shall be maintained for
ch measurement of displacement shatl\be made or the load shall be
kNt measured, as specified.

5 required in two directions, repeat 4.1 a., b., and c. from the secong

ON:

late, and name'of operator.

ription - Include fixture, if applicable.
ent used and date of latest calibration.
of test-method.

bservations:

pplied (see 4.1 c.).

btail specification.
ontact in its

ct may be lightly
ond, until the
5 to 10 seconds

removed and the

| direction.

Measu

specified (see 4.1 c.).

ed contact displacement during application or aiter removal of specified force, as
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6. SUMMARY:

The following details shall be specified in the individual specification:

o0 o

-

Number of contact positions in sample to be measured, if other than as specified herein (see 3.).
Removal of wires (see 3.1).
Axial direction in which test shall be conducted and whether in two directions (see 4.1 a. and d.).

Applied axial

load (see 4.1 c.).

Maximum allowable contact displacement during application of specified force an

of specified
Special requ

rce (see 4.1 c.).
rements or precautions, if any.

d/or after removal
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METHOD 2008.1

CRUSH
1. PURPOSE:
The purpose of this test is to determine the ability of a connector to withstand a load that might be
encountered when run over by a wheeled vehicle. CAUTION: This test shall only be performed on
connectors designed to meet the requirements.
2. TEST EQUIPMENT:
Equipment required to perform crush test shall be as follows:
a. Two bearing|surfaces faced with 1-inch thick rubber with a durometer of 65 to 73A.
b. A suitable instrument for measuring the applied load to an acearacy of 5 percent.
c. A suitable press capable of applying the specified load at a rate not to exceed 500 pounds per
second.
3. TEST SAMPLE:
A test sample shall consist of a plug, a receptacle,.0¥a mated plug and receptacle, as specified. The
sample shall be wired as intended for normal service, complete with accessories. A minimum of
6 inches of cable shall be attached to the sample(s).
4. TEST PROCEDURE:
4.1 Test:
Unless otherwlse specifiedi:the test load shall be 1,500 pounds, applied for 5 to 1) seconds. The
specified load shall be applied in a direction perpendicular to the longitudinal axis pf the connector
and cable. In the case0f rectangular connectors, the load shall be applied against{the longer sides.
The number of loads.to be applied shall be as specified.
4.2 Acceptance criteria:

Typical indications of damage resulting from this test are:

Inability to

mate and unmate.

Broken parts or accessories.

Electrical failure.
Damage to seals.

oo oW
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5. DOCUMENTATION:

The data sheets shall contain:

a. Title of test, date, and name of operator.
b. Sample description - Include fixture, if applicable.
c. Test equipment used and date of latest calibration.
d. Identification of test method.
e. Values and gbservations.

6. SUMMARY:

The following dettails shall be specified in the individual specification:

Test specimén (mated or unmated (see 3.).
Number of Iqad applications (see 4.1).

Test load, if gther than 1,500 pounds (see 4.1).
Load orientafion, if other than 4.1.

Acceptance friteria (see 4.2).

oo TR
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1.

3.

3.1

3.2

4,

PURPOSE:

METHOD 2009.1
CABLE PULL-OUT

The purpose of this test is to determine the axial tensile load which can be applied to a mated pair of
connectors and the holding effect of a connector cable clamp without causing any detrimental effects
upon the cable or connector when subjected to inadvertent axial tensile loads.

TEST EQUIPME

Test equipment s
and a cable axis

applying a mininpum force of 1 pound and gradually increasing to a maximum force
of detecting discontinuity in excess of 1 microsecond shall be used.

detector capablg
TEST SAMPLE:
Sample:

The test samp
and specified

Sample prepa
The cable shal
shall be made
the axial tensil
to detect any @

TEST PROCED

The test sample

NT:

hall consist of an apparatus capable of applying gradual axial'loads
with devices for holding or clamping a cable. The apparatus shall |

e shall consist of a connector made“up of a receptacle and plug wit
table. The connector shall be mounted to a fixed surface.

ation:

| be securely held in‘the connector clamp and a visual inspection fo
of the cable at thé glamp. To determine linear motion of the cable v
b |load, band or 'mark the cable at the clamp. The connector shall bg
ircuitry interruption during the test.

URE:

shall be subjected to the test condition specified. Fully engage the

along a connector
be capable of
pbf 125 pounds. A

n a cable clamp

r harmful effects
hen subjected to
mated and wired

plug to the

receptacle and clamp the free end of the connector and cable securely To the pull-test apparatus. The
cable clamp shall be rigidly attached to a fixture and clamps to the cable, as specified. Apply the
specified load at the rate of approximately 20 +1 pounds per minute and maintain for 1 hour. A
maximum of 100 milliamperes of current shall be flowing through the contacts (see table I).
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TABLE I. Cable pull-out test loads.

Tensile force
in pounds

25
50
75
100
125

Test condition

mo Olw >

4.1 Examination:

After the test, @ visual examination shall be made for damage to the connector, the cable retaining
device, and th¢ cable. Measurement of the linear motion of the cable in relation tg the cable clamp
shall be made] as specified.

4.2 Failures:
Potential modes of failure resulting from this test include:

Cable jackpt damage.

Conductor|insulation or conductor-damage.
Cable clamp failure.

Cable disepgagement from the clamp or cable pull-out in excess of the allowed value.
Cable-to-cpnnector seal.damage.

No discontjnuities are<allowed.

Distortion ¢r bending of metal parts on the connectors.

@~pooop

5. DOCUMENTATION;

Data sheets shall contain:

Title of test, date, and name of operator.

Sample description - Include fixture, if applicable.
Test equipment used and date of latest calibration.
Test condition letter.

Values and observations.

o0 oo
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6. SUMMARY:
The following details shall be specified in the individual specification:

Type of cable to be used (see 3.1).

Cable clamping method (see 4.).

When and what measurements to be taken (see 4.1).
Test condition letter (see table I).

o0 o

Allowable linear motion of the cable with respect to the clamp (see 4.1).
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PURPOSE:

METHOD 2010.1
INSERT RETENTION

The purpose of this test is to determine the adequacy of the insert retaining mechanism and the
strength of the insert material in electrical connectors and establishes the ability of the connector to

withstand the ax

ial load of the combined contact engaging and separating forces.

TEST EQUIPME
The test equipm

a. Suitable holg
b. Force gages
50 percent o

TEST SAMPLE:

The test sample
accessories rem

TEST PROCED

The test sample
applied at the ra|
5 to 10 seconds
maximum practi

DOCUMENTATI

Data sheets sha]l contain:

f the scale, where practical, with a nominal full Scale accuracy of +2

le of approximately 10, pound-force per square inch (Ibf/inz) per sec

NT:
bnt required to perform tests is as follows:

ing fixtures.
of suitable range for the insert under test, so thatreadings shall lie

shall consist of a plug or receptacle,.wired or unwired as specified,
oved.

URE:
shall be subjected to an-axial load in both directions as specified. 1

The load may bé applied as a fluid pressure or as an equivalent Io
cal insert area.

ON:

in the middle
percent.

with all

'he load shall be
bnd and held for
ad applied to the

Title of test,

oo TR

SUMMARY:

date, and name Of operator.

Sample description - Include fixture, if applicable.
Test equipment used and date of latest calibration.
Test procedure.

Values and observations.

The following details shall be specified in the individual specification:

a. If connector

is wired or unwired (see 3.).

b. Load to be applied (see 4.).
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1.

3.

3.1

3.2

3.3

4.

PURPOSE:

METHOD 2011.1
ACCELERATION

The purpose of this test is to determine the ability of an electrical connector to withstand a specified
acceleration force without damage detrimental to its specified performance.

TEST EQUIPMENT:

Unless otherwis
capable of subje
acceleration gra
TEST SAMPLE:
Sample:
A test sample
Sample prepa
All contacts sh
the acceleratio
are attached.
during the test|

Mounting:

Unless otherw
normal mounti

each of three mutuallyperpendicular axes.

TEST PROCED

b specified, the acceleration test apparatus shall be the centrifuge-ty
cting the test specimen to the value of acceleration (gs) as specifieq
Hient across the specimen shall not exceed 15 percent of the'specif

shall consist of a plug or a receptacle, or mated plug and receptaclg
ation:

all be wired as specified. The wires shall be bundled into harnesse
n table or arm not less than 10 inches from the rear of the connector

Provisions shall be made for all electrical connections to be secur

se specifiedy:provisions shall be made to permit rigid mounting of th
Ng meang-so that the sample can be tested in two directions, 180 de

URE:

pe and shall be
in4.2. The
ed g level.

, as specified.

5 and secured to
half to which they

Any extension of the harnesses shall be secured to prevent uncontiolled motion

ad.

e sample by the
jrees apart, along

Each sample under test shall be mounted in a rigid position as specified in 3.3 and subjected to the
acceleration levels specified in table |, as applicable.
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4.1

4.2

4.3

TABLE I. Acceleration levels.

Electrical testq:

The sample sh
be recorded.

Test conditions:

The specimen
of each of thre|
acceleration m
by more than ]
at a linear rate|

Post test exan
Examination fq

a. Unintende

Test condition Acceleration level
letter (gravity units)
A 50
B 100
C 250
D 500

in not less than 1 minute,

inations:

all be electrically energized. Any circuit interruption in excess of 1

shall be subjected to 5 minutes acceleration of the specified g level
e mutually perpendicular axes for a total of 30 minutes at the specif
easured at any point of the component part shall not vary from the
|5 percent. The sample shall'be brought from zero to the specified

r the following 'defects shall be made at the completion of the test.

| separatien of mated connectors.
mateor unmate counterpart connector within specified mating and

microsecond shall

in both directions
ed g level. The

selected "g" level
hcceleration level

iInmating force

b. Inability to
values.

c. Cracked, I

d. Loosening

e. Missing pa

rokemorbentparts:
of parts.
rts.
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5. DOCUMENTATION:
Data sheets shall contain:

Title of test, date, and name of operator.

Sample description - Include fixture, if applicable (photographs may be used).
Test equipment used and date of latest calibration.

Test procedure.

o0 o

Values and gbservations:
(1) Post test examinations.
(2) Electrigal tests.

6. SUMMARY:
The following dettails shall be specified in the individual specification:

Type samplgs to be tested and whether mated (see 3.1).
Wiring of contacts (see 3.2).

Mounting of pample, if other than herein (see 3.3).
Acceleration|level, applicable test condition letter.(see table I).
Electrical tegts (see 4.1).

Post test exgminations, if other than herein (see 4.2).

~Poo0oTp
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1.

3.

3.1

3.2

PURPOSE:

METHOD 2012.1
CONTACT INSERTION AND REMOVAL FORCE

The purpose of this test is to determine the forces required to insert contacts into and remove contacts

from their norma

| position in a connector.

TEST EQUIPME

NT:

Test equipment ghall be as follows:

Arbor press
Means for ag
Applicable in
Suitable clan

"o oo

TEST SAMPLE:
Sample:

A test sample

Force gage ¢r weight scale of suitable range.

Dr equivalent (optional).

apting gage to press (optional).
sertion and removal tools.

nping fixture for holding connector.

20 percent of the contacts in a plug or receptacle, but not less than three contacts

mating half, sh
Sample prepa

All contacts sh
and length as

The sealin
Gang reter

all be measured.
ation:

all be installed.in the connector as specified in 3.1 and wired with th
specified—~The following shall apply:

j member shall be relaxed or removed if the design permits.
tion' devices shall be indexed to the release position.

shall consist of a contact and.complementary connector. Unless oth

erwise specified,
per connector

e wire type, gage,

"o oo

scale.

The unmated plug or receptacle shall be mounted securely in a suitable clamping fixture.
The force gage or weight scale shall be mounted to indicate the applied force.
The applicable insertion and removal tools shall be adapted for use with the force gage or weight
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4. TEST PROCEDURE:

Unless otherwise specified, all testing shall be conducted as follows at standard ambient conditions.

4.1

4.2

4.3

5. DOCUMENTATI

Data sheets shal]l contain:

~0oO0 T

Insertion force:

a. The plug or receptacle shall be mounted in a suitable position for the insertion of contacts.
b. The insertion tool, with the contact, shall be engaged in the approved manner.

c. Axial aline
normal pog

Removal force:

a. Theplugo
release sy
compressi

b. The remov

manner.

c. Axial alinefnent shall be maintained and sufficient force applied to release the Ig

and effect
applicable

Failures:

Potential mods
or removal of ¢

Title of test,

Sample desgriptior- Include fixture, if applicable.

talkall kb H 2l 2l ££i a0 +f Lod + H Yy
ITCTTU STTAIT T At antcu armfid SUTHCICTIU TUTLT AP PITITCUu tu THoTTU UTC UU

ition in the connector. This force shall be recorded.

I receptacle shall be mounted in a suitable position for removal of ¢

bn and tension forces.
al tool shall be engaged with the contact and gontact locking device

removal of the contact (until the tool plunger has traveled its full dist
. The peak force shall be recorded,

s of failure resulting fromthis test are forces in excess of those spe
ontacts from the connector.

ON:

late, and name of operator.

ntact into its

bntacts. For rear

stems, the mounting shall be on a load cell, or equivalent, that indicates both

in the approved

cking mechanism
ance, when

cified for insertion

Test equipm

Values of co

bntused and date of latest calibration.

Test procedure.
Sample description and contact identification.

ntact insertion and removal force.
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6. SUMMARY:
The following details shall be specified in the individual specification:

Number of contacts to be tested, if other than specified herein (see 3.1).
Wire type, gage, and length (see 3.2).

Test conditions, if other than standard ambient (see 4).

Allowable insertion and removable forces (see 4.1 and 4.2).

o0 o

Insertion and removal tool (see 3.2 e.).
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METHOD 2013.1
MATING AND UNMATING FORCES

1. PURPOSE:
The purpose of this test is to determine the mechanical forces required to mate and unmate electrical

connectors, or protective caps with connectors, before and after the connectors are subjected to
various environmental stresses.

2. TEST EQUIPMENT:
Test equipment ghall be as follows:
a. Force or tordue gages of applicable range.
b. Mounting fixjures which allow the samples to be mounted in their-normal mannef.
c. Attachments|and accessory type equipment as required to_mate the test samples and attach the
force or torqlie gages (i.e., arbor, press, etc.).
3. TEST SAMPLE:
3.1 Sample:
The test samp|e shall consist of a plug and receptacle with applicable contacts in place.
3.2 Sample prepaiation:
The sample sHall be wired usingthe appropriate wire type, gage and length specified. All applicable
hardware shall be assembled to’the sample including skirts, hoods, cable clamps,|jack screws or
guide pins, andl sockets. Unless otherwise specified, the sample shall not be lubricated or cleaned in

any manner.

3.3 Mounting:

Unless otherwise specified, the sample shall be mounted to mounting Tixtures by the normal
mounting means.
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4. TEST PROCEDURE:

4.1

4.2

5.

Unless otherwise specified, all testing shall be performed as follows at standard ambient conditions:

Mating force:

a. The two mating connectors shall be brought to a position where mechanical mating begins and
the force or torque gage is at zero indication.

b. The connegtors—shat-Hthenbe fu“y mated-ot \,uup:cd atarate opcu;ﬁcd and-the force or torque
required for mating shall be recorded.

Unmating force:

The mated connectors shall be fully unmated at a rate specified and the force or tprque required

shall be recorded.

DOCUMENTATION:

Data sheets shal]l contain:

a. Title of test, flate, and name of operator.

b. Sample desgription - Include fixture, if applicable.
c. Test equipment used and date of latest calibration.
d. Test proceddre.

e. Values and gbservations.

SUMMARY:

The following dettails shall be Specified in the individual specification:

Special moupting means, if applicable (see 3.2).
Lubrication dr cleaning, if required (see 3.2).
Wire type, gage,and length (see 3.2).
Applicable hardware (see-3.2).

Force or torque requirements (see 4.).
Test conditions, if other than standard ambient (see 4.).
Rate of mating and unmating (see 4.1 and 4.2).

@~poooTp
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METHOD 2014
CONTACT ENGAGEMENT AND SEPARATION FORCE

1. PURPOSE:

The purpose of this test is to determine the forces required to engage and separate standard test pins
or blade with individual contacts. The force recorded during the engagement and separation cycle is
indicative of the normal force pressure exerted on a mating unit by the socket contact spring member.

2. TEST EQUIPMENT:
Test equipment ghall be as follows:

a. Force gage for procedure | (see figure 1).

b. Test pin or blade conforming to the applicable configuration and-surface finish spgcified in MS3197
or as specified.

c. Adapter for attaching test pin or blade to force gage for precedure I.

Fixture for applying axial engaging and separating forces*(see figure 1).

e. Solution for ¢leaning test pin or blade, if applicable.

o

FIXTURE THAT WILL ALLOW THE APPLICATION |OF
AN AXIMALLY CONTROLLED SEPARATING FORCEH

FORCE GAGE

TEST PIN OR BLADE

CONNECTOR OR A FIXTURE CAPABLE OF
l_:/ HOLDING INDIVIDUAL CONTACTS (TO BE
\,  TESTEDIN A SELF-ALINING FIXTURE)

FIGURE 1. Typical contact separating force test fixture.
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3. TEST SAMPLES:

The samples shall consist of spring member contacts, individual or assembled, whichever is
applicable.

4. TEST PROCEDURES:

a. The test pin or blade shall be cleaned periodically to remove any foreign surface film which may

affect the en
b. During the tg
the test pin @
c. Unless other
as specified.
d. Measure the
specified, as|

(1)

(2)

5. DOCUMENTATI

"o oo

Title of test,
Sample description - Include fixture, if applicable.
Test equipment used and date of latest calibration.
Test procedure.

Values and observations.

Procedure I, (using a pin or blade):

(@ G
(b) Ir

() In

Proced
@ ¢

g
(b) I

S

jagement and separation force recorded.

st, each spring member contact, whether assembled or individual; s
r blade similar to actual conditions in the field.

wise specified, axial forces shall be applied gradually. Depth of eng

separating forces by using one of the following procedures, unless
specified in the specification:

ondition the spring member of the contactdy inserting and withdraw
ne time.

sert the maximum size pin or blade and measure the engagement f
[ blade.

sert the minimum size pin or blade and measure the separation for
ithdrawn. Remove pin or blade.

ure II, (using a qualified\contact):

ondition the spring:member contact by inserting and withdrawing th
hge one time.

sert a qualified contact and measure the engagement force. As the
withdrawn;2measure the separation force.

ON:

hall be alined with
agement shall be

otherwise

ng the force gage
brce. Remove pin

e as it is

b maximum size

gualified contact

ate, and name of operator
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6. SUMMARY:
The following details shall be specified in the individual specification:
a. Applicable test pin or blade (see 2.b.).

b. Depth of test pin or blade engagement (see 4.c.).
c. Procedure for engaging and separating forces (see 4.d.(1)).
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PURPOSE:

METHOD 2015
IMPACT

The purpose of this test is to determine the ability of a connector to withstand impacts of the type that
might be encountered when a connector is uncoupled and dropped to the floor. This test shall only be

performed on co

nnectors designed to meet such requirements.

TEST EQUIPME

a. A test fixture

shall be capable of being mounted to any convenient, rigid, vertical strdcture at 4

b. The impact g
TEST SAMPLE:

a. A testsampl

b. The test sam
otherwise sp
with a minim
connector or

TEST PROCED
a. The cable, w

cable assem
Unless othe

b.

NT:

similar to that shown in figure 1 shall be used. Unless otherwise sp

urface shall be a concrete slab at least 4 inches (101.6 mm) thick.

b shall consist of a plug or a receptaclex

ple shall be wired as intended for nofmal service, complete with acq
ecified, the combined length of the pipe fixture and cable shall be 7
um length of 18 inches (457.2 mm) of cable. In the case of a mateq
the free end shall be wired-with 6 inch (152.4 mm) leads.

URE:

ith the sample attached, shall be securely fastened to the test fixtur
ly can hang:freely.

beified, this fixture
L height of 2 feet.

essories. Unless
feet (2.134 m),
sample, the

b such that the

ise specified, the cable assembly shall be extended its full length f

om the test fixture

to a drop height thatisspecified in table I. Drop requirements shall be in the sequence and
number as shown<dn table I. The connector shall fall by the pendulum action of the pipe and cable
assembly anidcstrike the impact pad. The radial orientation for each series of 8

rops shall be

dictated by using the index feature of the test fixture and each drop shall originate from a different

index positio

n.
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THIS PLATE FREE TO ROTATE
BETWEEN BRACKET LEGS

8 HOLES
EQUALLY SPACED

LRACKET LEGS

500 (12.7mm)

STANDARD
WALL PIPE

g

PLATE FREE TO

TURN 360° INDEX LOCK PIN

FIGURE 1. Test fixture (typical).

FIXTURE
SEE FIG
TEST SAMPLE ,
N = h m
2FT N

CONCRETE FLOOR OR DROP PAD
PER 2.(b)

FIGURE 2. Impact test procedure per 4.(b).
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TABLE I. Drop height and number of drops.

4. (Continued):
c. Acceptance
(1) Inability
(2) Broken
(3) Electrig
(4) Damag

5. DOCUMENTATI

The data sheets

a. Title of test,

b. Sample desq

c. Test equipm

d. Test procedd

e. Values and ¢
6. SUMMARY:

. Service class
Drop height :
Light Moderate Severe

8 feet (2.438 m) 8 8
6 feet (1.829 m) 8 8
4 feet (1.219 m) 8 8
2feet{—-610-m) 8
4 inches (101.6 mm) 8

Total drops 8 16 40

Criteria shall be as specified. Typical indications of damage resulting

to mate or unmate.
parts or accessories.
al failure.
e to seals.

ON:
shall contain:

late, and name of Operator.

ription - Include-fixture, if applicable.
ent used andidate of latest calibration.
re.

bservations.

The following de
Test sample

Drop height,

~P o0 Ty

tails shall be specified in the individual specification:

description (see 3. a.).

Length of pipe and cable, if other than specified in 3. b.

if other than specified in 4. b.

Number of impacts, if other than specified in 4. b.
Acceptance criteria (see 4. c).
Service class (see table I).

from this test are:
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1.

4.

PURPOSE:

METHOD 2016
DURABILITY

The purpose of this test is to determine the effects of subjecting connectors or contacts to mating and

unmating cycles

TEST EQUIPME

a. Test blade as

card-edge rg
b. Clamps, jaw
c. Automatic of

NOTE: Wh
mo

TEST SAMPLE:

a. A connector
engaging ha
b. Unless othen

or during thig

TEST PROCED

simulating the expected life of such connectors.

NT:

ceptacles.

semiautomatic tester to mate and unmate the connector at the spe

le manual cycling of the connectors is permitted; proper alinement
5t readily maintained in a mechanical device specifically designed fg

(plug and receptacle or contacts) coamplete with all applicable guide]
rdware or a card-edge receptacle:

wise specified, the test samples-shall not receive special lubrication
test.

RE:
hall be mounted inthe tester, carefully alined, and fully mated and

cles specified:
wise specified, the cycle rate shall not exceed 300 per hour and no €

a. The sample
number of cy

b. Unless other
be applied tqg

C.

d. Atthe comp

applicable forevidenceof the following-

At the interV}Is specified, inspections or tests may be performed.
I

the samiples during the test.

tion of the specified number of cycles, the sample shall be visually

5, or other means to hold the receptacle, plug, test blade, @r contacts

5 shown in figure 1 to simulate a mating printed wiring board ofthaximum thickness for

cified rate.

And orientation is
r this test.

, keying, and

or coating prior to

unmated the

lectrical load shall

examined, as

(1)
(2)
(3)
(4)
(5)

Freem

Wear on engaging hardware.
Uneven wear, galling, or removal of plating on contacts, guide hardware, etc.

etal chips in the contact area.

Displaced, bent, or broken contacts.
Pierced resilient inserts or broken or chipped hard dielectrics.
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+.010 &l

L) |f‘

(3.56)
.140

1

1.25C Mtn,

|

(3!.75)‘

Dim, "A"

EE DETAIL

i

)

Entire Surface 4 M
inches (Both Sices

(9.5B).375 om end

(1.70)
.067 R. Typ.

See Note 3. _\
A

15¢
cro-
0

AR

4

15°

Y

(9.53)
375 Min,

|

Break sharp edges (typical
with ,010 £.0C3 R.

S:
Dimensions are in inches.

(.34) (25) (I3)
0135 Typ. |\ —om
Dinm., :C" Lo—
See Note 4. Style | Dim A =010 (.25)
Detail 06 | 1.070 (27.18)
10 | 1.694 (41.88)
12 | 2,011 (51.08)
Size | Dim C +.0001 (.003) }g §§Z§ g’f%g
[ i
3 .1030 (2.616) 0 | 4812 (122.22)
4 13563429} 36— T 4470 20.57)
43 | 6.771 (171.98)

Unless otherwise specified, tolerance is +.005 (.13 mm) for three place decimals.
Only the working surfaces designated 4 shall be finished.
.002 (.05 mm) TIR warpage permitted for full length of dimension A.

Metric equivalents are given for general information only and are based upon

1.00 inch = 25.4 mm.
Millimeters are in parent

heses.

FIGURE 1. Test blade.
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5. DOCUMENTATION:

Data sheets shall contain:

a. Title of test, date, and name of operator.
b. Sample description - Include fixture, if applicable.
c. Test equipment used and date of latest calibration.
d. Test procedure.
e. Values and gbservations.

6. SUMMARY:

The following dettails shall be specified in the individual specification:

a. Lubrication gr coating, if required (see 3. b.).

b. Number of mating and unmating cycles (see 4. a.).

c. The minimur individual contact separation force during or.after the test. Cycle fate, if other than
300 cycles per hour (see 4. b.).

d. Inspections or tests, before, during, and after tests (see 4. c.).
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2. TEST EQUIPME
2.1 Test equipmer

a. Apparatus

2.2 Test equipmer

a. A fixture ca

1. PURPOSE:

METHOD 2017
CABLE SEAL FLEXING

use with cable strain-relief design electrical connectors.

1.1 The purpose of this test is to determine the effectiveness of circular jacketed cable to plug interface,
or flat cable to plug interface to withstand strain under repeated alternating cable-flexing stresses as
experienced in

to be flexe
one side td
includes a
Rollers (or
rollers to b
(1)  Appr

cable
(2) As sy
Equipment

prior to andl subsequent to testing.

Equipment
and subse

NT:
t applicable to test procedure | (circular jacket cable, see figure 1):

capable of applying forces to a molded plug assembly;-50 as to cau
1 in a plane, through 180° of arc, alternately from@-position 90° fron
a position 90° from the vertical on the other side, at an adjustabl
frequency of 12 to 14 complete cycles (of 360> total traverse) per
rolls). Two smooth, cylindrical, equal-diameter steel, fixed position.

bximately but not less than 2-1/2 timesthe maximum overall diametg
s of less than 0.800 inch); or,
ecified in the cable specification.

, such as magnifiers (approximate 3X) for examining cable-to-plug s

for checking the electrical continuity of the conductor to contact join
jjuent to testing.

t applicable to test procedure Il (flat cable, see figure 2):

\pable of gripping the cable 12 inches from the connector with a uni

2+ .1 pou
through an
Equipmen

ds per-inch-of-cable-width and capable of moving either the cable
arc.0f140° +10° (see method 2, figure 2).
capable of monitoring current flow of 100 mA, maximum and to ind

5e such assembly
n the vertical on

er:]requency which

inute.
Diameter of

er of the cable (for

pal or cable jacket

s, prior to, during,

orm tension of
DI connector

cate discontinuity

of 1 microsecond Interruption of current 1low.
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==
i
90°
[]
NEAREST END |\
OF INTERNAL
CABLE CLAMP
— + —_
- —_— ; ~\&
ROLLERS L \ ! ~-
— v 4 4 - h %
nxn ,—I’-— 7

8.0p0(203.20) 1
N.

M ——] |——TO SUIT
CABLE DIA.
© , |®
| FIXED CABLE

HOLDING FIXTURE

FIGURE 1. Circular cable flexing test setup.
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-

TENSION

%
FLAT CABLE
\

140"+ 10°

LAT CABLE CONNECTOR

12.000
{(304.80mm)

7/

METHOD, ~NO, |

TENSION

!

METHOD NO. 2

FIGURE 2. Flat cable flexing methods.
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3. TEST SAMPLE:
3.1 The test sample shall consist of a wired connector of the type described in 1.1, unmated.
3.1.1 Test procedure | mounting (circular jacket cable, see figure 1):

Its cable is loosely but almost tangentially situated between the two rollers (chosen in 2.1 b.
and spaced apart slightly more than the maximum diameter of the cable).

a.

b.

The bonged joint at the junction of the molded boot and the cable jacket sha

approxi

case in which there is no cable clamp within the molded boot. If the molded

cable cl

determing the position of the bonded joint (at the junction of themélded boot

jacket).
rollers.

The nonffree section of the cable shall be clamped by a fixed cable holding fi

ately at 45° above the center line through the two rolls as showmin
p, the dimension "X" (figure 1) in the individual specification shall

his is necessary to prevent damage to the internal cable clamp duri

| be located
figure 1, in the
boot contains a
be used to

and the cable

ng flexing over the

Kture capable of
ved. Care shall

applying |uniform radial pressure to the cable core, so that slippage is minimi
also be gxercised that clamping pressure is not excessive to damage conneg¢tor cable.
3.1.2 Test proceddre Il mounting (flat cable, see figure 2):
a. The assgmbled wired connector shall be-installed in the fixture described in 2.2 a.
b. Connect¢r mounting and cable tension fixture shall be clamped so slippage is minimal. Care
shall be faken that applied clamping:pressure is not too excessive to damagé¢ connector or
cable.

4. TEST PROCED

4.1 Test procedure

a. With the te
molded bo
traverse of

URE:

| (circular jacket cable):

st sample-mounted as in 3.1.1 and figure 1, forces are applied so a
Dt to Perepeatedly flexed 180° in opposite directions in the plane, o

5 to cause the
ver the rollers. A

Unless oth
At the com

pletion of 100 cy

180°"in one direction plus 180° in the opposite direction shall be cal

led one cycle.

made to determine the presence or absence of failure modes (reference 4.1.1 a.). Electrical
continuity shall then be checked to determine presence or absence of failure mode (see 4.1.1 b.).

The cable holding fixture shall then be sufficiently loosened to allow rotation of the cable 90°.

The cable holding fixture shall then be retightened as in 3.1.1 c. and the procedure in 4.1 a. and

4.1 b. repe

ated.
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4.1.1 Potential failure modes: Check the following:

4.2 Test procedure

a.

b.

a. Damage to cable-to-plug seal, or cable jacket, which could allow undesired substances (air,

water, etc.) to enter, and to deteriorate further the seal or jacket, ultimately impairing the
effectiveness of either or both.
Weakening of, or destruction of conductor to contact joints, resulting in improper or defective

electrical performance. There shall be no evidence of partial intermittent or complete shorting
between conductors during and after test. There shall be no evidence of discontinuity between

conductd

With test s
weight.

The cable
either metk

One complete cycle shall consist of the rotation of the cable or connector from
70° £5° in both directions. Unless otherwise specified, the cycling rate shall be 10 +1

position to
cycles per

A monitoring current of 100 mA maximum shall be applied through the conduc

cables and
actual test
the series
After the c
damage of
measured
(1) Prep
prepa
(2) Insul
(3) Magr

rs during and after test.

|| (flat cable):

hmple mounted as in 3.1.2 a., each cable shall be individually loade

Dr the connector shall be moved through an arc of $40° £10° for 50
od 1 or 2 of figure 2.

minute.

the contacts of the connector in series. Either a dummy plug or re
counterpart connector may be mated to the connector under test to
Circuit.

bmpletion of 500 cycles, a.visual inspection shall be made to check
4.1.1 a and electrical cantinuity of 4.1.1 b The dielectric withstandin
ps specified in method 3001, with the following exceptions:

pration - Wired, asseémbled and unmated. Flat cable conductor free
ired as the testsample is prepared in method 3003.

htion resistance shall be as specified in method 3003.

itude and fature of test voltage - As specified in table |I.

TABLE |. Test voltage at sea level.

d with specified
D cycles using
the neutral

tor of the test
ceptacle or the

facilitate making

for flaws or
g voltage shall be

ends may be

Contact center spacing Voltage at
(inches) 60 cycles rms
0.050 800
0.075 1,500
0.100 2,000
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5. DOCUMENTATION:

Data sheets shall contain:

o0 o

Title of test, date, and name of operator.

Sample description - Include fixture, if applicable.
Test equipment used and date of latest calibration.
Test procedure.

Values and (
(1) Testcg
(2) Electrig

6. SUMMARY:

The following de

AT T S@mo o0 oy

Applicable tq
Diameter of
Allowable elg
Cycling rate,
Total cycles
Special envi
Cable to be
Dimension "
Use of meth

bservations:
nditions and environments.
al continuity checks.

tails shall be specified in the individual specification:

st condition (see 2., 3., and 4.).

ollers, if other than herein (see 2.1 b.).

pctrical discontinuity (see 4.1.1 b and 4:2.g.).

if other than herein (see 4.1 a and 4.2.c.).

or complete test, if other than hereiY(see 4.1 and 4.2).
onmental conditions (see 4.1 and 4.2).

Ised (see 1.1).

"in figure 1 (circular jacket-cable).

pd 1 or 2 of figure 2 (flat'cable).

Dielectric withstanding voltage (see 4.2 e.).

Insulation re

Sistance (see 4.2 €2).
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1.

3.1

3.2

4.

4.1

4.2

PURPOSE:

METHOD 2018
GAGE LOCATION AND RETENTION

The purpose of this test is to determine the ability of a connector to comply with specified location and
retention measurements through the use of location and retention test gages.

TEST EQUIPME

Location test
Measuremer

oo T

Test fixture.
TEST SAMPLE:
A test sample sH
Preparation:
The cavities tg
Mounting:
Test sample s
TEST PROCED
Gage location

Applicable test

Retention tegt gage.

Force gage \ith accuracy of £2 percent.

NT:

gage.
t device, English or metric, as applicable.

all consist of a plug or receptacle.

be tested shall be unwired,.no"accessory hardware, and unmated.

nall be mounted in a'position of axial alinement with gage.
URE:
test:

gages specified shall be installed in three randomly selected cavitig

bs of each contact

size of each connector. With the gages fully Seated against the contact retention device, the axial
location of the front of the gages shall be measured relative to the specified reference plane.

Gage retention test:

Applicable test gages specified shall be installed in three randomly selected cavities in each
connector. The axial load specified shall be applied to the individual test gages in both directions.
The load shall be applied at a rate of approximately 1 pound per second until the specified load has
been reached. Gage displacement shall be measured with respect to the connector shell after an
initial load of 2 pounds has been applied to assure that all slack has been taken up. The axial
displacement of the gage shall not exceed 0.012 inch or as specified: No damage to gage or insert

shall occur.
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5. DOCUMENTATION:
Data sheets shall contain:

Title of test, date, and name of operator.

Sample description - Include fixture, if applicable.
Test equipment used and date of latest calibration.
Values and observations.

oo oW

6. SUMMARY:
The following dettails shall be specified in the individual specification:

a. Test gages (see 4.1 and 4.2).

b. Reference ppint for gage location measurement (see 4.1).

c. Maximum allowable displacement after initial load has been applied, if other than specified herein
(see 4.2).

d. Applied axial load (see 4.2).
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1. PURPOSE:

METHOD 2019
SOLDER WICKING

The purpose of this test is to assure that a connector can be wave soldered to a printed circuit board,
without sustaining damage caused by solder wicking onto the contacting surfaces.

2. TEST EQUIPMH

a. A machine c
b. A 10X micro

3. TEST SAMPLE:
A test sample sH
3.1 Sample prepa

The sample sh
The printed wi

NT:

Apable of providing all wave solder variables listed in 4.1a throtigh 4
cope or magnifying glass shall be used for final examination'of the

all consist of a connector.

ation:

fing board shall be NEMA grade G160’ or FR-4 glass epoxy with 2 0

copper on botT sides, .062 inch (1.59 mm) thiek. The terminal holes shall be platg
i

accordance w
thru-holes and
dimensions of

4. TEST PROCED

The printed wirin
controlled speed

a. Foam flux: T
RMA per Mil

h MIL-P-55110. Hole size shall be such that diametral clearance b
the test connector terminals’shall not exceed .015 inch (.38 mm). 1]
the printed wiring board\and the number of samples mounted shall

URE:

g board withstest samples installed shall be mounted on a conveyo
, shall pass.through the following processes:

'he bettom surface of the board shall pass through a mildly activate
| F-14256 or equivalent.

.1e shall be used.
sample.

all be mounted on a printed wiring board with terminals inserted in Tlated-thru-holes.
u

nces (56 grams)
d-thru in

btween the plated-
[he physical

be as specified.

and at a

0 warm flux, type

b. Pre-heat: The board shall pass through electric heaters which raise the top surface of the board to

100°C +5°C.

c. Solder wave

. The board shall pass through the solder wave (see 4.1).
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4.1 Solder wave description:

4.2

4.3

5. DOCUMENTATI

a. The solder alloy shall be composition SN60 or SN63 per QQ-S-571.

b. Soldering fluid, if used, shall be mixed with the molten solder for reduction of solder surface
tension. If used, the soldering fluid shall be water soluble or petroleum based.

c. A solder temperature of 260°C +3°C shall be maintained and measured at the top of the wave.

d. The printecli wiring board shall be immersed to a depth of 1/2 to 2/3 the board tLickness while
traversing the solder wave.

e. Solder waye contact length (see 4.2) shall be not less than 1 inch (254 mm), and not greater
than 3 inches (.76 mm).

Time duration

pf exposure to the solder wave:

Let S = Speed of the conveyor in feet/minute.
Let D = Solder wavelength (distance a point on the printed wiring board must trayel within the
soldgr wave) (inches).
Let T = Time|for a point on the printed wiring boardto traverse the solder wave ($econds).
Then T = 5D
S

5 = Conversio

Examination:

At the conclus

maghnification for any solder.damage. Solder damage is defined as any solder on t

surface, solde
interferes in ar

h constant for Ft/Min to In/Sec.

on of the test, the connector shall be disassembled and examined

that interferes with the operation of spring pressure mechanisms, ¢
y wayWith the intended mating function of the contact.

nder 10X

he contact mating

r solder that

ON:

Data sheets shall contain the following:

® oo T

Title of test, date, and name of operator.

Description of sample connector and printed wiring board.

Test equipment.

Test procedure.

Results. A description of the condition of the contacts following solder exposure.
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6. SUMMARY:

The following details shall be specified in the individual connector specification.

a.
b.

C.

d. Examination
e. Define testc
f. Number of s
g. The dimensi

Special preparation or conditions, if required.
The inside diameter of plated-thru-holes in the printed wiring board.
The diameter (if round) or width (if flat) of the test connector terminals.

of specimen.

pnnector. Any special conditions.
hmples to be tested.
bns of the printed wiring board.
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CLASS 3000
ELECTRICAL TESTS
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METHOD 3001.1
DIELECTRIC WITHSTANDING VOLTAGE

The purpose of this test is to prove that a given electrical connector or coaxial contacts can operate
safely at its rated voltage and withstand momentary overpotentials due to switching, surges, and other
similar phenomena. The dielectric withstanding voltage shall be established as 75 percent of the

1. PURPOSE:
minimum breakg
rated voltage of
withstanding vol

2. TEST EQUIPME

2.1 High voltage s

The nature of {

specified, the

the connector or coaxial contacts be established as one-third of the
age.

NT:
burce:

he potential (ac or dc) shall be as specified. \When an alternating p

frequency and|shall approximate, as closely as possiblg, a true sine wave in form.

power frequencies may be used for inplant quality cenformance testing, when spe
alternating potentials shall be expressed as root-nféan-square values, unless othe

The kilovolta
testing loads w
setting. When
the source shg
specified. Wh
the test potent
surges to the \
2.2 Voltage measl
A voltmeter sh

otherwise spe
voltmeter conn

pere rating and impedance of the source shall be such as to permit

the test specimen demands’substantial test source power capacity
Il be specified. When a\minimum kilovoltampere rating is required,
bn a direct potential is specified, the ripple content shall not exceed
al. When required))a suitable current-limiting device shall be used
alue specified.

ring devicet

fified. When a transformer is used as a high-voltage source of alter

own voltage of the connector or coaxial contacts. It is suggested,th

ithout serious distortion of the waveform and without serious changg

all hedused to measure the applied voltage to an accuracy of at least

at the operating
dielectric

btential is

est voltage provided by the high-voltage source shall be nominally 60 hertz in

Other commercial
cified. All

rwise specified.
operation at all

in voltage for any
the regulation of
it shall be

5 percent rms of
o limit current

5 percent, unless
nating potential, a

ected across the primary side or aCross a secondary or tertiary win

ding may be used

provided it is previously determined that the actual voltage across the test specimen will be within the

allowable toler

2.3 Leakage curre

ance under any normal load condition.

nt measuring device:

When any leakage current requirement is specified, a suitable method shall be used to measure the
leakage current to an accuracy of at least 5 percent of the specified requirement. Since deterioration
due to excessive leakage currents may have an adverse effect on the electrical parameters or

physical characteristics of the connector or coaxial contacts, the leakage current during the test shall

be limited to a

maximum of 5 milliamperes.

- 149 -



https://saenorm.com/api/?name=347493e2ef5db3e99c8c864a3512c369

SAE AS13441

2.4 Fault indicator:

25

4.

4.1

4.2

4.3

4.4

Suitable means shall be provided to indicate the occurrence of disruptive discharge and leakage
current in case it is not visually evident in the specimen. The voltage measuring device of 2.2, the
leakage current measuring device of 2.3, an appropriate indicator light, or an overload protective

device may be

Test chamber:

used for this purpose.

The test cham

suitable sealed chamber having means for visual observation of the specimeéfi und

necessary. A
sealed chambgd

TEST SAMPLE:

A test sample sH
socket contact.

TEST PROCED
Preparation:

When special

isolation, or immersion in water are required, they shall be specified.

Test voltage:
Samples shall
Points of appli

The test voltag

per used for the barometric-pressure test shall consist of a vacuum

Suitable pressure indicator shall be used to measure the simulated §
Br.

all consist of a plug, a receptacle, a mated plug and receptacle, or

URE:

breparations or conditions:such as special test fixtures, reconnectio

be subjected:t0 a test voltage of the magnitude and nature (ac or d

cation:

pump and a
er test when
ltitude in the

h coaxial pin and

ns, grounding,

L) specified.

efer connectors shall be applied between the most closely spaced

contacts and

between connector shelland the contact closest to the shell. The test voltage for coaxial contacts
shall be applied between the inner and outer conductors. The method of connection of the test
voltage to the sample shall be specified only when it is a significant factor.

Rate of application:

Unless otherwise specified, the test voltage shall be raised from zero to the specified value as
uniformly as possible, at a rate of approximately 500 volts (rms or dc) per second, unless otherwise
specified. At the option of the manufacturer, the test voltage may be applied instantaneously during

inplant quality

conformance testing.
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4.5 Duration of application:

Unless otherwise specified, the test voltage shall be maintained at the specified value for a period of
60 seconds. For inplant testing, when specified, the time may be reduced to 5 seconds, minimum.

4.6

Examination and measurement of specimen:

During the dielectric withstanding voltage test, the fault indicator shall be monitored for evidence of

disruptive disc

4.7 Barometric pre
Since the barg
connector or ¢
requirement of
voltage capab
requirement si
connector or ¢
a reduced pres
contacts are e

4.7.1 Reduced ba
chamber as
in table I, as
pressure, an
the connectd

harge and leakage current.
ssure (at sea level):

metric pressure greatly affects the withstanding voltage. chiaracterisf
paxial contacts between the terminals through air, this‘shall be speqg
the test. Test voltages shall be specified that allow for the decreas
lity that occurs at reduced barometric pressures< A basic withstand
all be specified in every case for sea level applications. If required,
baxial contacts application, a basic withstanding voltage requiremen
bsure that approximates the reduced préssure under which the conr
Kpected to operate (see General Requirements test conditions).

ometric pressure: The connectors or coaxial contacts shall be mo
specified and the pressure reduced to the value indicated in one of
specified. While the connegtors or coaxial contacts are maintained
g after sufficient time has-been allowed for all entrapped air in the ch
rs or the coaxial contacts shall be subjected to the specified tests.

TABLE I. Test conditions.

ics of the

ified as a

e in withstanding
jng voltage
depending on the
shall be given for
ectors or coaxial

nted in the test
he test conditions
at the specified
amber to escape,

Test condition Pressure Altitude

torr feet meters

I 760 0 0
I 226 30,000 9,144
1l 87 50,000 15,240
vV 33 70,000 21,336
\4 8 100,000 30,480
Vi 2.4 %1076 656,000 200,000
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5. DOCUMENTATION:

Data sheets shall contain:

o0 o

6. SUMMARY:

The following de

n. Barometric g

a.

b.

C.

d.

e.

f,

g.

h.

.

i

K.

.

m.
(1)
(1)
2)
3)
(4)

Values and ¢

Nature of po
Special high
Minimum Kilg
Current surg
Voltmeter accuracy, if other than at least 5 percent (See 2.2).

Leakage curfent limit, if other than 5 milliamperessmaximum (see 2.2).
Special prepjrations or conditions, if required (séé 2.2 and 4.1).
Define test sample (mated or unmated) (see-3.).

Magnitude of test voltage (see 4.2).

Inplant testing, if applicable (see 4.5).

Points of application of test voltage (see 4.3).

Method of cqnnection of test voltage to sample, if significant (see 4.3).
Examination|and measurement of sample (see 4.6):

Title of test, date, and name of operator.

Sample description - Include fixture, if applicable.
Test equipment used and date of latest calibration.
Identification of test method.

bservations.

tails shall be specified in the individual specification:

ential (ac or dc) (see 2.1).
voltage source, if applicable (see 2.1).
voltampere rating, if applicable (see 2.1).

Detail

Dielect
Dielect
Tests @
Method

limits, and limiting device, if applicable (see 2.1).

equirements, if required.

ressure testscondition (see 4.7):

Fic withstanding voltage requirement at sea level (see 4.7).

Fic withstanding voltage requirement at reduced pressure, if applica
uring<and after subjection to reduced pressure (see 4.7.1).
o6fmounting in test chamber (see 4.7.1).

ble (see 4.7).
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1. PURPOSE:

METHOD 3002.1
LOW-SIGNAL LEVEL CONTACT RESISTANCE

The purpose of this test is to evaluate contact resistance characteristics of electrical contacts under
conditions where applied voltages and currents do not alter the physical contact interface or modify the
nonconductive oxide films which may be present. The applied test voltage shall not exceed

20 millivolts ope
these levels is in

2. TEST EQUIPMH
a.

b.

3. TEST SAMPLE:

a. A test sampl
b.

C.

Microvoltmeter (digital or analog) of suitable range certified to provide a measurd

2 percent of
Low-level cir
potential.

Contacts sh{
under test as
Test samples
not installed
acting on the
shall be sec|

NT:

reading.
cuit of figure 1 or equivalent, delivering 100 milliamperes at 20 millivg

b may consist of a mated pair of cortacts or a terminated conductor,
il be wired as shown in figure 2;if applicable, with the wire required
specified in the contact or conhector specification.

may be installed in a suitable connector and engaged as in normal

interface between the mating contacts. Connectors that do not havg
red to provide mechanical stability.

h circuit, and the test current shall be limited to 100 milliamperes. F]
dicative of contact interface performance using lower levels of electrical excitation.

erformance at

ment accuracy of

Its open circuit dc

for the contact

service. Samples

in a connector shall not'be rigidly fixed by any method that might influence the forces

e a locking feature
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T MICRO-

VARIABLE DC
Rp VOLTMETER

POWER SOURCE

0-1 AMPERE
OR

BATTERY &
RHEQSTAT

NOTE: Cjrcuit requirements at sample position; terminals T1 - TZ

Open circuit voltage 20 mV maximum
Short circuit current 100 mA max imum

M] - DC ammeter, 1 amp F.S., +10%. This meter is.optional, and is used to provjde rough
indjcation of applied open circuit voltage. (I] X R] = Open circuit voltage).

R] - Stapdard resistor, .020 ohms. Suggest anZammeter shunt giving 20 mV at 1 empere.

R2 = Resjstor .2 ohms minimum. May serve as-a current limiting resistor and a gurrent
measuring resistor. This resistor may be replaced with a dc milliammeter,|zero
center, 100 mA F.S., 1% accuracy~[If this meter has a shunt resistance lefs than
.2 ¢hms, add enough resistance tosbring total up to .2 ohms minimum.

S] - Reversing switch, center off(position.

FIGURE 1. Typical low level circuit.
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6.00% .12

(152.4) (3.0)
(V)

-/
mV ACCURACY
2% OF READING

POINTS V,, V2, ETC., MAY BE(BERMANENT

CONNECTIONS AND MAY BE°PROTECTED BY
POTTING OR EQUIVALENT.\MEANS.

Nominal socket bore depth:

TES:
Dimensions are in ‘inches.

upon 1.00 inch = 25.4 mm.
Metric equivalents are in parentheses.

FIGURE 2. Typical wiring diagram.

M I 2T, V2
Ll
~ L e
— L—» 1/
Va i Vs
L ! Vs
v5 A A
L) \
VOLTAGE - DROP MEASUREMENT CONNECTION T2

Metric equivalents are given for general information only and are based

- 155 -



https://saenorm.com/api/?name=347493e2ef5db3e99c8c864a3512c369

SAE AS13441

4. TEST PROCEDURE:

a. The low-level test shall be conducted using the circuit shown in figure 1, or an equivalent power

source circuit that will deliver a maximum applied voltage of 20 mV open circuit and a maximum
test current of 100 mA between T, and T,. A measurement of the voltage drop across the test
specimen while carrying a known current will yield the parameters necessary to determine contact
resistance. The contact resistance shall be calculated to exclude errors due to voltage null offset
and thermal potentials by using the equation in (1). This equation shall be used in all cases

wherein forw|

(1) Sampld

It has been 3
as V forward
potentials ar
special case
equation red

(2) Samplg

or

(3) Samplg
The sample
individual sp
measuremer
series shall |

The following precautions shall be observed before and during the test.

ard and reverse currents are not equal.

: _ |V forward| + |V reverse|
P resistance =
[| forward| + || reverse|

ssumed that V reverse and 1 reverse have opposite pelarity to thosg
and 1 forward. If polarity reversals are not noted (far instance, whe
b very large), appropriate sign changes must beqmade in the above ¢
wherein the magnitudes of forward and reverse currents are exactl
uces to:

b resistance i [IV forward| + |V reverse|]

forward resistance + reverse resistance
2

resistance shall not exceed the maximum allowable contact resistar
ecification. If the tetal resistance between T, and T, of figure 2 resu
t out of the requirgd accuracy range of the instrumentation, then thg
e reduced fofaccurate results.

b resistance

t sample shall not be subjected to a potential of more than 20 millivg
either before or during the test.

p values observed
n thermal
pxpression. In the
equal, this

ce defined in the
Its in voltage drop
b total contacts in

Its dc open circuit

resistance measurement to zero the voltmeter.

In the circuit shown in figure 1 the three-position switch shall be open before each contact

Acceptance criteria shall be established as the maximum resistance level at which stable

electrical contact is maintained. This resistance is an inherent characteristic of any given
connector contact design and when the connector is properly applied, is well below the
resistance level required for circuit function.

(1) The teq
voltage

(2)

3)

(4)

protected by potting or equivalent means.

Voltage-drop measurement connection points may be permanent connections and may be
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5. DOCUMENTATION:

Data sheets shall contain:

a. Title of test, data, and name of operator.
b. Sample description - Include fixture, if applicable.
c. Test equipment used and date of latest calibration.
d. Identification of test method.
e. Values and gbservations:
(1) Identify each contact pair in the test sample.
(2) Record the measured current and voltage drop in each direction for‘@ach contact pair, as
applicable.
(3) Calculate and record the contact resistance in both directionsgas’applicable.
6. SUMMARY:

The following dettails shall be specified in the individual specification:

Size wire spécified (see 3. b.).

Maximum allowable contact resistance (see 4. a.):
Individual contact mating depth, if applicable (figare 2).
Voltage drog measurement points, if test sample configuration differs from figurg 2 (see figure 2).

oo ow
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