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ISO Recommendation R 1491 July 1970

METHODS OF TEST

FOR HEAT-RESISTING (260 °C) ELECTRICAL CABLES

W TH COPPER CONDUCTORS FOR ATRCRAFT

1. SCOPE

This [SO Recommendation describes the tests suitable for establisHing the compliance of heat-resisting (260 [C)
electfical cables with copper conductors for aircraft with the performance requirements stated in ISO Recon}-
mendation R 1490, Performance requirements for heat-resisting.[ 260 °C) electrical cables with copper condijctors
for ajrcraft. They are intended for use as a basis for specifying tests in the relevant national specifications whiere

the rfational type approving authorities consider that existing tests are inadequate.

The fests are classified as follows :
1.  Type tests only.
II. Type and production routine tests.

III. Type and production quality tests.

1. TYPE TESTS ONLY

2. VOLTAGE TEST'AT HIGH TEMPERATURE

2.1 | The objéct of this test is to check that the cable is able to withstand voltages expected in service. cven| when
at a high temperature and the insulation is in a mechanically strained condition.

2.2 Five turns of cable should be wound on, and retained in close contact with, a metal mandrel, the diameter
of which is ten times the maximum specified diameter of the cable for sizes 22 to 10 and fifteen times the
diameter of the cable for sizes 8 to 0000.

2.3 The assembly should be placed in an air oven, the temperature of which should be raised slowly to a temper-
ature within the range 311 to 316°C. After 120 hours at this temperature, a voltage of 1500 V (r.m.s.) should
be applied between the conductor and the mandrel for cables that are not metal braided, and between the
conductor and the metal braid where a metal braid is incorporated. The cable should withstand this voltage
for 30 minutes without signs of electrical failure.
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3. RESISTANCE TO TYPICAL AIRCRAFT FLUIDS

3.1 The object of this test is to check that the cable will not be affected in such a way as to cause failure in
service, or undue difficulties in servicing, by any of the fluids with which it is likely to come into contact
on modern aircraft.

3.2 Separate cable samples should be bent into a loop of a diameter approximately six times the overall diameter
of the cable and each immersed in one of the following fluids, with the ends 38 mm (1 1/2 in) above the
surface of the fluid, for not less than 24 hours, at a temperature such as is likely to be experienced in service
by the particular fluid :

(a) aviation fuels;

(b) lubricating oils (including ester-based oils);
(¢} hydraulic fluids (including ester-based hydraulic fluids);
(d) de-icing fluids.

3.3 | At the conclusion of this period each sample should be removed from the fluid, allewed to cool to a temper-
ature of 20 + 5 °C and wiped twice with a clean cloth.

After this treatment the samples should comply with the following conditions”
(a) when examined by normal vision there should be no signs of splitting. cracking or other deteriofation:
(b)  the overall diameter should not have increased by more than 5.7 ;

(¢) the cable identification should remain effective.

4. AGHING IN AIR AT HIGH TEMPERATURE FOLLOWED BY AN INSULATION TEST WHILE IMMERSED IN WATER

4.1 | The object of this test is to check that there is\no cracking of the outer coverings of the cable after hepting
and that the cable will not break down electrically due to displacement of the conductor resulting from
deformation of the insulation at high temperature.

4.2 | Two specimens of cable should be-bent into U loops, each with an internal diameter ten times the makimum
specified diameter of the cablefor sizes 22 to 10 and fifteen times the diameter of the cable for size § and
larger. The specimens should then be placed in an air oven at a temperature within the range 311 to 3]6 °C
for 120 hours. At the contlusion of this period the specimens should be removed from the oven and should
show no signs of splitting or cracking when examined by normal vision. Discoloration of the cable shquid not
be deemed a failure but the printing and phase identification on the cable should remain legible.

The specimens/of, cables that are not metal braided should then be immersed in water at 20 = 5 °C foq 5
minutes with the’ends protruding 100 mm (4 in) above the surface and whiist thus immersed. they shpuld
withstand, Without breakdown, 1500 V (r.m.s.), applied gradually and maintained for | minute betwgen

the conductor and the water. Metal braided cables should be tested between the conductor and the mgtal
braid without immersion in water.

5. SURFACE CREEPAGE TEST WHILE TMMERSED IN WATER

5.1  The object of this test is to check that there is no significant current leakage at the terminations of the cable
even under moist conditions where wicking might occur.

5.2 A 760 mm (30 in) length of cable should have the insulation removed 25 mm (1 in) at each end. care being
taken not to fray the end of the insulation. The cable should then be immersed in water at a temperature
of 50 + 2 °C for 24 hours with the ends of the insulation protruding 38.1 mm (1 1/2 in) above the surface
of the water and with a current limiting resistance of 75 000 2 inserted in the circuit. At the end of that
period, while the cable is still immersed, a voltage of 1400 V d.c. should be applied between the conductor
and the water for 1 minute. The leakage current flowing should not exceed 0.2 mA.
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6. BEND TEST AT LOW TEMPERATURE

6.1

6.2

7. FLEXIBILITY TEST AT ROOM TEMPERATURE

7.1

7.2

7.3

8. CON

The]
resi

The purpose of this test is to check that no constituent parts of the cable will crack under conditions of
severe flexing at temperatures down to — 70 °C. The test is not necessarily applicable to cables of size 4
and larger.

A test piece of the cable 300 mm (12 in) long, should be stored in air at a temperature of — 75+ 1 °C for
a period of 6 hours_immediately after which it should be wound on a mandrel. The mandrels used in the
test should be of metal and should be allowed to cool to the specified temperature with the cable. Fhp
diameter of the mandrel should be ten times the maximum specified diameter of the cable. The rate-qf
bending should be uniform at one complete turn each second. A revolving mandrel should beused.

12

After 1 minute and with the cable still on the mandrel there should be no signs, to normalyvision, of dgracking
of the constituent parts.

The object of this test is to check that none of the constituent parts of the cable will crack during the flexing
which is likely to be experienced during installation or service.

A test piece of the complete cable should be wound on a mandrel at a temperature of 20 + 5 °C undey a
tensile load of 2.3 daN (5 Ibf) for cables of sizes 22 to 1 and*4:5'daN (10 Ibf) for cables of sizes O to 0000,
into a close helix, the internal diameter of which is three fimes the maximum specified overall diametpr
of the cable for sizes 22 to 10 and six times the maximum specified diameter of the cable for sizes 8 o 0000.

The complete test should comprise five test cycleseach cycle consisting of the winding of the cable dn the
mandrel, unwinding and rewinding in the reverse“direction so that the surface of the cabie inside the helix

during the first winding is on the outside of*the helix upon rewinding. No part of the cable should shqw
signs of damage after this test.

1. TYPE AND PRODUCTION ROUTINE TESTS

DUCTOR RESISTANCE TESTS

maximunivalues should be in accordance with ISO Recommendation R 539, Dimensions and conductd
tange of heat-resisting (260 °C) electrical cables with copper conductors for aircraft.

~

9. INSULATION TESTS

The

dation R 1490, Performance requirements for heat-resisting (260 °C) electrical cables with copper conductors
for aircraft.

cable should be subjected to insulation tests in accordance with section 9, paragraph (b), of ISO Recommen-
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I11. TYPE AND PRODUCTION QUALITY TESTS
10. ELECTRICAL TESTS
The cable should be subjected to electrical tests in accordance with clause 10.2, paragraph (a) of ISO Recommen-

dation R 1490.

11. FLAMMABILITY TEST

specified diameter of the cable, and immersed, one in each of the fluids listed in clause 3.2, at the appropriate
temperature, for 15 minutes with the cable ends out of the liquid. At the conclusion of this period t
should be removed from the fluid, straightened and wiped with a clean cloth to remove surplus fluid

11.] Five lengths of cable should be bent into U loops, the internal diameters of which are six times the animum

e samples

11.2  Each test piece should then be supported horizontally in a draught-free chamber and the hottest poipt of a
vertical 76 mm (3 in) non-luminous flame with a blue cone 25 mm (! in) high * should be arranged fo impinge
on the central portion of the specimen for 15 seconds. During the test no flaming particles should fa|l from
the cable. After the source of the flame has been removed, the cable should meet the following requfrement :

(a) the cable should cease to burn within 10 seconds;

(b) the total length burned or charred should not exceed 76 N3 in).

12. ABRASION TEST

12.8 The abrasive tape used in the test is of the greateStimportance as the test results can only be compared if the
tapes used are new and of essentially the same characteristics. FFor this reason it is recommended tha{ the
tapes and weights used in the test should beas specificd in the relevant national specification.

122 The test piece should be clamped in-thie-abrasion test apparatus described in the Annex and the apprppriate
weight applied to the saddle. Starting/with a graphite band under the cable, the tape should be draWﬂ across

the cable. When the next band {passes the cable the indicator lamp should not light. The test should e made
four times and after each test.the test piece should be moved 76 mm (3 in) towards one of the clamy}s and
rotated through 90 ° in the same direction.

13. TENSILE AND ELONGATION TEST ON CONDUCTOR WIRLS

Wires from the conductors of the cables should comply with clause 3.3 of 1SO Recommendation R 1490,

14. COATING OF WIRES

Compliance with requirements for the nickel coating of the conductors and braid wires should be checked |by
inspection as required by the relevant national specifications,

15. STABILITY OF INSULATION
A 2 m (6 ft) length of cable should be stored in an oven at a temperature of 275 £ 5 °C for 1 hour. At the end of

this time it should be examined for any retraction of any part of the insulation. Any such retraction shouid not
exceed 3 mm (1/8 in) total (the sum of the retractions at the two ends of the cable).

* 9.5 mm (3/8 in) Bunsen burner,
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