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INTERNATIONAL STANDARD

1ISO 2100 : 1987 (E)

Aircraft — Electrical connectors — Tests

0 Introduction

This Interrfational Standard has been prepared to provide)a
statement pf the detailed test procedures and performance re-
quirementg for aircraft electrical connectors. It should\be read
in conjunc}on with ISO 1949 which specifies the design re-
quirements. -

1 Scope and field of application

This Interngtional Standard lays down the test procedures and
performange requirements for @ircraft electrical connectors.

2 References

ISO 1949, | Aircraft>— Electrical connectors — Design re-
quirementsl

ISO 2669, Environmental tests for aircraft equipment — Steady

state acceleration.

ISO/TR 2685, Aircraft — Environmental con
procedures for airborne equipment — Resis
designated fire zones.

ditions and test
tance to fire in

ISO 7137, Aircraft — Environmental conditipns and test pro-

cedures for airborne equipment.1)

IEC Publication 512-6, Electromechanical compponents for elec-

tronic equipment,; basic testing procedurey

and measuring

methods — Part 6: Climatic tests and solderfng tests.

3 Test details

The tests and performance requirements sha
details given in the table on the following p

comply with the
es.

1) Endorsement, in part, of the publication EUROCAE ED-14B/RTCA DO-160B (a document published jointly by the European Organisation for Civil

Aviation Electronics and the Radio Technical Commission for Aeronautics).
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ISO 2100 : 1987 (E)

Test No.

Title of test

Test procedure

Test results required

1

Engaging and
separating
(locking and
unlocking)
forces —
connector

Mount fixed items in the normal way.

Fully engage and separate the correct mating
item in the normal way. Measure the forces of
engagement and separation (or locking and
unlocking).

The forces shall lie within the limits laid down
in the detail specification.

Full engagement and separation shall be
achieved without the use of tools.

Contact
resistance

Fully engage the connectors and pass the ap-
plicable test current through each contact to
be tested until stable conditions are obtained.
The test current shall be the d ¢_rated current

The initial contact resistance shall not exceed
the values laid down in the detail specification.

stated in the detail specification. The open cir-
cuit voltage of the source shall not exceed
2,5 V. Measure the voltage drop of each con-
tact to be tested and record the results.

Special measurements apply to wired contacts
which are required to have their resistance
recorded for use in later tests. The resistance
of the conductor and the crimp or solder joint
shall be measured between the conductor ex-
tremity and the centre of the crimp or solder
barrel, and shall be recorded. Each contact
and conductor measured in this way shall be
carefully identified before assembly into a con-
nector.

The resistance attributable to the conductors
and the crimp or solder joint shall be deducted
from the overall value obtained in thé-contact
resistance test in order to determine the value
applicable to the mating contdcts.

Final tests in accordange with this procedure,
involving comparison, ‘'shall be made on the
contacts originally\tested. These contacts,
with their wires;~shall then be removed from
the connectors and remeasured as above, and
the value,obtained shall be deducted from the
final recordings.

Insulation
resistgnce

Measure the insulation resistance using
500+ 50V d.c. applied for 1 min between each
contact being tested and all others connected
together and to the housing and mounting
plate. Connect all other contacts to the mount-
ing plate during the test. The conductor con-
nected to the contact being tested may be
separated from the remainder of the bunch.

The insulation resistance shall not be |ess than
the values laid down in the detail specification.

Shell continuity

Using a d.c. voltage source, the open circuit
voltage of which does not exceed 2,5 V, pass
a current of 1 A from the cable accessory on
one side, through the engaged connector, to
the cable accessory on the opposite side.
Measure the potential drop between the ex-
tremities of both cable accessories.

NOTE — This test is not applicable to connectors
with a non-conductive finish.

The value shall not exceed that laid down in
the detail specification.
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Test No.

Title of test

Test procedure

Test results required

5

ba

5b

Sealing

The test described in 5a for non-hermetic con-
nectors shall be carried out at the stated
normal temperature + 5 °C, and, if required
by the detail specification, at the stated
maximum temperature = 5 °C and the stated
minimum temperature £ 5 °C.

Hermetic connectors shall be tested (see 5b) at
normal temperature only.

Non-hermetic
(class S
connectors)

Hermetic (class H
connectors)

Mount fixed items of class S connectors on a
jig in the normal way. Such a jig shall be
suitable for determining the leakage of air
through the component.

Apply a differential pressure of 86 to 106 kPa
(860 to 1 060 mbar) in one direction. Measure
the leakage.

Repeat the test with the pressure in the op-
posite direction. Measure the leakage. The
leakage shall include all seals.

Means satisfactory to the approving authority
shall be provided for determining theJair
leakage rate.

Mount class H connectors in the\normal way
(e.g. soldered or welded in- acecordance with
the manufacturer’s instructions) such that
they may be suitably jigged for determining
the leakage of pressurized gas through the
connector in either direction.

Apply a pressure differential of 86 to 106 kPa
(860 to 1 860'mbar) in one direction. Measure
the leaKage.

Répeat the test with the pressure in the op-
posite direction. Measure the leakage.

Means satisfactory to the approving authority
shall be provided for determining the leakage
of pressurized gas through the connector.

The recorded leakage rateqshall not exceed
1 cm3/h, expressed at Marmal temperature
and pressure.

The recorded leakage rate shall not exceed
1 x 10-7 cm3/h, expressed at normal
temperature and pressure.

6a

6b

Contact
holding-force

[Preconditioning | Precondition the test contacts by hand | The female contacts-shall+etain gauge A and

Holding force

Six female contacts of each size shall be used
for tests 6a and 6b.

10 times, using a gauge of the maximum per-
mitted contact pin diameter.

Mount the sockets vertically with the mating
end down. Insert gauges A and B, each having
a surface finish of 0,15 um to 0,25 pum and of
specified mass, in each socket to simulate
maximum and minimum diameter pin con-
tacts.

not retain gauge B.

NOTE — The respective diameters, engaged lengths
and masses of gauges A and B are to be stipulated
in the detail specification.
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Test No.

Title of test

Test procedure

Test results required

7

7a

7b

7c

Contact
retention

Cable securing devices shall be inoperative for
this test.

Remove and insert two widely spaced con-
tacts 10 times, using the appropriate tool, then
mount the connector with its axis vertical and
apply the appropriate axial loads (see note
below) to the selected contacts at a rate not
exceeding 5 N/s. Apply the load for 5 s.

Movement of the contacts relative to the insert
shall not exceed the values laid down in the
detail specification.

NOTE — The appropriate axial loads are to be
stipulated in the detail specification.

Repeat the procedure described in test 7a on
two other pin contacts applying the forces in
the opposite direction by an approved means.

Using the appropriate insertion and removal
tools, completely remove the contacts from
the connector and insert 50 %, or not less than
three, of the contacts in each mating half.

Measure the force needed to insert the tool
and the force needed to extract the tool, wire
and contact assembly.

Movement of the contacts relative to the insert
shall not exceed the values)laid down in the
detail specification.

without
alue laid

The insertion force of the tool, with ol
a contact fitted;”Shall not exceed the
down in thedetail specification.

The force necessary to remove the tpol, wire
and “contact assembly shall not ex¢eed the
value laid down in the detail specification.

Low
tempT;ature
handling

Maintain the engaged connectors at _@
temperature of —25 + 2 °C for a period of at
least 2 h. After this period and while the
specimen is still at the controlled temperature,
disengage the connectors. Make* a visual
examination upon return to ambient tempera-
ture.

without
sign of

Separation shall be achieved by hand
recourse to tools. There shall be ndg
damage.

9a

9b

Immetsion at
low aif pressure

Low ajr
presere—eyele—

Insulation
resistance

Test plugs and sockets as mated sets. Suitably
seal the back of the panel portion of the fixed
items (class S and\H ¢onnectors) against the
ingress of moisture. Do not seal the free ends
of the cable.(Separate individual cable leads as
widely as-practical.

Immerse” the connectors in a container of
water’'to which has been added a quantity 5 %
{m/m) of sodium chloride to make the water
conductive. Place the container in a suitable
chamber with the free ends of the cable termin-
ated inside the chamber, but not immersed.

Reduce the air pressure inside the chamber to

—3-4kPa—absolute—teqtivatent-to—amattitudeof
24 000 m) and maintain it at this value for
30 min. Then return the chamber to normal
atmospheric pressure.

Repeat the above procedure twice.
At the end of the third cycle, and while the

connectors are still submerged, subject them
to test No. 3.

The value shall be not less than that laid down
in the detail specification.
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Test No. Title of test Test procedure Test results required
10 Resistance First expose the test specimens while
to fluids disengaged, for at least 24 h, to the following

ambient conditions :
— temperature: 15 to 35 °C;
— relative humidity: 45 % to 75 %;

— pressure: 86 to 106 kPa
(860 to 1 060 mbar).

For the fluild resistance test, use separatie
specimens for each fluid. (For the list of fluids,
see the detail specification.) The fluid shall
be either at the temperature stated or at the
maximum temperature for the connector,
whichever is the lesser.

When necessary, a break of not more than
3 days may be made at the end of any cycle.

Subject mating specimens to the following
treatment:

Immerse the disengaged specimens for\ a
period of 15 to 20 min. When the use of grease
is specified, liberal smearing over all @xposed
surfaces of the inserts will suffice.

Engage and disengage the(specimens im-
mediately after removal from the solvent.

The specimens shall, then remain disengaged
under normal conditions for a period of 15 to
24 h.

Then engage the specimens and subject them
to the maximum working temperature of the
connectors for a period of 7,0 to 7,5 h at the
end)of which they should be disengaged and
€ngaged.

This operation completes the first cycle.

Repeat the above sequence for a further four
cycles.

CAUTIONARY NOTE — Some test fluids may
have a critical flash point temperature. Testing

Full engagement shall be achieved by hand
without recourse to tools.

Full engagement shall be achieved by hand
without recourse to tools.

should always be undertaken in a suitable
bomb calorimeter if that temperature is ex-
ceeded.

Some test fluids may themselves, or in com-
bination with the specimen, be toxic. Due con-
sideration should be given to this possibility
before starting the test.
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.|Test No.

Title of test

Test procedure

Test results required

1"

Voltage proof

Place engaged specimens in an altitude
chamber, taking care to separate cable leads
as widely as possible. Terminate the connec-
tions outside the chamber. Then reduce the
pressure within the chamber to 3,4 kPa ab-
solute (the equivalent of an altitude of
24 000 m). Maintain this condition for at least
2 h at the end of which period, while the con-
dition still obtains, apply a test potential of
700 V d.c. or500 V a.c. {r.m.s.) for a period of

Leakage current shall not exceed 10 YA, or as
otherwise laid down in the detail specifica-
tion.

T min between each contact to be tested and
all other contacts connected together and to
the shell.

12

Vibration

Test specimens shall include engaged pairs
and disengaged, but capped fixed connectors.

Secure fixed connectors to the vibration table
according to their normal mounting arrange-
ment.

Secure cables or wires from wired specimens
to the table at points not less than 200 mm
from where they emerge from connectors.

Means shall be provided for continuously
monitoring the resistance of all, or of six
engaged contacts, whichever is the lesser,
wired in series. The contacts selected\ shall
be the centre contact and others. extending
radially as widely as possible.

Monitor the resistance of  the” chain con-
tinuously while passing, acurrent not ex-
ceeding 1 A at an openr-circuit voltage not ex-
ceeding 2,5 V d.c.

Subiject the specimens to the severe vibration
environment-detailed in ISO 7137. The tests
shall be carried out firstly in one plane and,
secondly,_in a mutual perpendicular plane
using\ the vibration test curves shown in
clause 8 of ISO 7137. Use test curve W1,
shown in figure 8.6 for the sinusoidal test pro-
cedure. For random motion vibration en-
durance, use the test curve D1shown in figure
8.5. For identifying critical frequencies, use
the curve W1 shown in figure 8.6.

Robustness tests should be allotted using

During the entire period, no cHange in
resistance shall exceed 100 mQ for a period of
more than 5 us.

30 % of the time at approximately the stated
maximum temperature, and 10 % of the allot-
ted time at approximately the stated minimum
temperature.

For these tests, a stabilizing period of 2 h at
the appropriate temperature shall elapse
before vibration begins.

After robustness tests have been completed,
examine the items visually.

(The method adopted for testing at tempera-
ture extremes should be to the satisfaction of
the approving authority.)

After testing has been completed, there shall
be no loosening of parts or undue wear which
would impair performance.
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Test No.

Title of test

Test procedure

Test results required

13

Thermal shock

Subject engaged connectors to 10 cycles as
follows:

Place the specimen for not less than 1 h in a
chamber maintained at the stated minimum
temperature + 5 °C. Within a period not
exceeding 2 min, transfer the specimen to
a chamber maintained at the stated maximum
temperature * 5°C where the specimen
should remain for not less than 1 h

After the tenth cycle has been completed,
allow the specimen to return to normal con-
ditions and then separate the engaged pair by
hand without the use of tools.

There shall be no obviotisymaterial deteriora-
tion.

14

Endurance
at maximum
temperature

Subject engaged connectors to the stated
maximum temperature = 5 °C for a period of
1 000 h.

At the end of this period of 1 000 h and while
the specimen is still at maximum temperature,
measure the insulation resistance in accor<
dance with test No. 3.

Thewalue shall be not less thap that laid down
in the detail specification.

The specimens shall exhilit no obvious

material deterioration.

15

Resistance
to damage by
test prod

Insert a standard test prod of nominal pin
diameter into the female contact, ‘while in the
insert, to the depths specifiedin the detail
specification. At each of these depths, apply
the appropriate bending moment (see note
below) to the prod about.the inserted end and
rotate the socket assembly in one direction
through 360° so that-a uniform force is applied
around the inside surface of the contact. Con-
tacts may be locked against rotation.

NOTE~'—~/ The appropriate bending moments
+ 100%), expressed in newton metres, are to be
stipulated in the detail specification.

NOTE — This is a conditioning|procedure before
subsequent tests.

16

Mechanical
endurance

Fully engage and separate the mating connec-
tors 500 times using the normal means (i.e.
coupling devices such as bayonet or screwed
coupling rings). The maximum number of
engagements per minute should be 15.

NOTE — This is a conditioning|procedure before
subsequent tests.

17

Magnetic effect
(only applicable to
those types

Specimens for this test shall be fully engaged
but shall not carry current.

containing ferrous
material)

Measure compass safedistarceas specifiedim—TSafedistance-shattnot-exceed 127 mm.

clause 15 of ISO 7137, class Z.

18

Climatic

The test samples shall include specimens
which are disengaged but capped. All leads
may be separated as widely as practical.

Throughout the climatic tests (except during
measurements), odd-numbered contacts shall
be connected together, and even-numbered
contacts connected together and to the shell.
During test 18b there should be a potential dif-
ference of 100 V d.c. between these two cir-
cuits which should be monitored throughout
the test.

The leakage current shall not exceed 10 HA, or
as otherwise laid down in the detail specifica-
tion.
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Test No.

Title of test

Test procedure

Test results required

18a

18b

18c

Humidity,
temperature
and pressure

Humidity

Subject the specimens to the combined
humidity, temperature and pressure test
specified in IEC Publication 512-6, test 11b for
Class 1 equipment. No subsidiary tests shall
be applied until the end of the conditioning.

Subject the specimens to the humidity test
specified in 6.3.3 of ISO 7137, category C for
Class 1 equipment.

Funjtu>
resigtance

Subject the Specimens 1o the fangus growth
test specified in clause 13 of I1SO 7137,

category F.

At the end of the 28 days, remove the items
from the test chamber and allow them to
recover at normal temperature and pressure
for between 1,5 and 2,0 h.

After removal from the chamber, examine the
items visually.

There shall.be no external deterioration which
would-affect service use and no molild growth
visible‘to the naked eye.

19

19a

19b

Acceleration

Subject the engaged specimens to the ac-
celeration and crash landing tests specified in
ISO 2669 for Category 1A equipment.

Monitor continuity of contacts by means of a
lamp, during the period of the test.

After the tests have been compléted, examine
the specimen visually.

There shall be no evidence of discqntinuity.

There shall be no loosening of parts likely to
impair service use.

20

20b

Inseft retention

(in s[-ell)
Torsjonal

Axial

Cable fittings and accessories shall not be
fitted. With theshell of the connector securely
clamped, dpply a torque as laid down in the
detail specification to the insert by means of a
suitable-test fixture. The torque shall be ap-
plied\~steadily at a rate of approximately
0;50'N.m/s up to the specified value.

Repeat with the torque applied in the opposite
direction.

For the purposes of this test, remove all con-
tacts, filler plugs and cable accessories. Apply

4l
e

a rate of approximately 45 N/s to the mating
face of the specimen. Maintain this force for at
least 1 min.

NOTE — The appropriate axial forces are to be

| stipulated in the detail specification.

Repeat the above test but with the load ap-
plied to the opposite face.

There shall be no rotation of the insert which
would result in permanent displace’n—"Fent of the
insert from its original position in the shell.

There shall be no damage, moyement or
displacement of parts which would jmpair per-
formance.

There shall be no damage, moyement or
displacement of the insert from fits original

rposttiormrimthestett——

There shall be no permanent displacement of
the insert.
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Test No. Title of test Test procedure Test results required
21 Resistance The connectors shall be submitted to the
to fire resistance to fire test for electrical cables and
(fireproofness) connectors specified in ISO/TR 2685.
(applicable to
class K connectors
only)
22 Salt spray The test samples shall include engaged speci-
mens and separated, but capped specimens.
Subjectthe-specimens-to-a-sait-corrosion-test
in accordance with clause 14 of I1ISO 7137,
category S.
22a Visual Examine the connectors visually. After the test has_béen completed, there shall
examination be no corrosion ‘or deterioratjon sufficient to
impair service use.
22b Shell Test in accordance with test No. 4. The values obtained shall not| be greater than
continuity those laid down in the detail [pecification.
22c Engaging and Test in accordance with test No. 1. Same requirements as for test No. 1.
separating forces
23 Dust NOTE — This test is compulsory only if the conipo-
nent manufacturer claims his product to be‘suitable
for desert conditions.
The test shall be carried out with.the apparatus
specified and in accordance with the method
described in clause 12)°of ISO 7137,
category D.
After the specimens have been taken out of
the conditioning) ‘chamber and before the
mating members or covers have been discon-
nected, the 'surface dust should be removed
by shaking or light brushing only. The
specimens shall then be subjected to the tests
described in 23a to 23c.
23a Visual Examine the connectors visually. There shall be no damage} movement or
examination displacement of parts which would impair
operation.
23b Engaging and Measure the engaging and separating forces. | The forces shall be within thg limits laid down
separating forces in the detail specification. If|the force is not
specified, engagement and sgparation shall be
achieved by hand.
23c Repeat cycle Without cleaning, repeat the procedure

detailed above, the same test being applied.



https://standardsiso.com/api/?name=27de6e7c15408bf1ba8a932ba0d0aba6

ISO 2100 : 1987 (E)

Test No.

Title of test

Test procedure

Test results required

24

Flammability

The test apparatus is illustrated and described
in figure 1.

Mount the specimen in the test chamber so
that the plane of the wiring face is at an angle
of 20° to 30° from the vertical. Hold the wiring
face towards and approximately 150 mm away
from the front face of the chamber. Adjust the
bunsen burner to produce a 756 mm high blue
flame with a blue inner cone between 20 and

Under the test conditions, the specimen shall
not emit visible smoke.

When the flame is removed, any flame on the
specimen shall extinguish within 15 s and no
burning or flaming globules shall fall during or
after application of the flame. Any globules

25 mm high. Insert a bare copper wire
0,7 £ 0,025 mm in diameter, having a free
length of not less than 100 mm, into the flame;
the end of the wire shall be immediately above
the tip of the inner cone. Finally adjust the
burner so that the wire starts to melt in a
period of time from 4 to 6 s.

Alternatively, a 0,8 mm or 0,81 mm diameter
wire may be used, in which case adjust the
burner so that the wire starts to melt within 7
to 9 s. Apply the flame to the specimen so that
the tip of the inner cone strikes the mid-point
of the lowest edge for a period of 30 s.
Remove the flame immediately at the end of
the application time.

CAUTIONARY NOTE — Care should be\exer-
cised when carrying out this test (as toxic
fumes may be given off during combustion. It
is recommended that the test“chamber be
placed in a fume cabinet which will allow the
gaseous products of combustion to evacuate
at the end of the test.

that fall during the test shall not xinite the
tissue paper at the bottom of the.chamber.

NOTE — This test is best performed i subdued
light.

25

Conta

t

walk-¢ut
(only dpplicable
to environment-

resista
conne

t
tors)

Only a maximum of two connectors for each
contact size need.be-tested. Two contacts per
connector shall be tested.

Crimp thé contacts to stranded steel cable of
an appropriate size and insert into the connec-
tor./Mount the connector in a test fixture as
shown in figure 2.

Apply a 1,4 kg minimum load to the cable. One
360° minimum rotation of the fixture with the
connector mounted shall constitute one cycle.

Subject the connector to 100 cycles at a rate

During this test, contacts shall not|become
dislodged from their normal position.|

of 10 to 20 cycles/min. Contact cavities used
in this test shall be excluded from further
testing.

10
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