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INTERNATIONAL STANDARD

iSO

2155-1974 (E)

Aircraft — Fire-resisting electrical cables —

Performance requirements

1 SCOP|E AND FIELD OF APPLICATICN

This Irfternational Standard gives the performance
requirenfents for fire-resisting electrical cables for the
wiring off aircraft circuits, comprising single conductors with
copper dore covered with nickel or any other material of
equivalent properties, suitable for use at a rated voltage up
to 600 Y and at a frequency not exceeding 2 000 Hz.

The cablps are intended for use at a temperature which may
reach 280 °C in continuous service (ambient temperature
plus heating) and 400 °C for a limited period.

They retgin a certain dielectric strength when subjected to a
flame of 1100°C for 5min and are suitable for fixed
wiring tHe temperature of which may fall to —75 °C.

2 REFERENCES

ISO 196y, Aircraft — Fire-resisting electricalscables — Di-
mension§, conductor resistance and mass.

ISO 2156, Aijrcraft —
Methods|of test.

Fire-resisting ~électrical cables —

ISO 2574, Aircraft — Electricall cables — Identification.™

3 TERMINOLOGY

3.1 confuctor:"Conducting portion of a cable.

3.5 insulation : Part of a cable whieh'\ser
conductor.

3.6 primary insulation : Concentric layf
applied over the conductor,

3.7 protective
provided for the~cable, which is applied
insulation, todensure its protection against
to frictionfcaused by a foreign body or
fluid.

sheath; protective coVering:

es to insulate the

ers of insulation

Covering
over the primary
deterioration due
to contact with a

3.8 metal braid : A number of wires applied spirally over

the” insulation and interwoven to form
substantially continuous covering.

3.9 cable: Complete assembly of cong
and metal braid.

3.10 sample : Amount of cable of or
dimension and type, taken from a batch.

3.11 test piece : Continuous length of c
sample.

4 DESCRIPTION OF THE PRODUCT
4.1 Conductor

4.1.1 Material

The wires used for the manufacture of cd

a uniform and

insulation

uctor,

e and the same

hble taken from a

nductors shall be

cylindrical, and made of electrolytic _cog

per covered with

3.2 wire: Cylindrical metallic wire of uniform

cross-section, used to form the conductor.

3.3 stranded conductor: Conductor composed of a
number of wires twisted together. When the conductor
consists of more than one layer, alternate layers are twisted
in opposite directions.

3.4 bunched conductor: Conductor composed of a
number of wires in which all wires are twisted together in
the same direction.

1) At present at the stage of draft.

nickel or any other material of equivalent properties.

4.1.2 Resistance per unit length

The resistance per unit length shall be in
that given in ISO 1967.

413 Lay

accordance with

The wires are assembled in strands or in single or cabled

bunches. The direction of twist of the wi

res in the outside

layer of the cable shall be in the form of an S (direction of

the pitch of a left-hand thread).
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The pitch of the lay of the wires in a strand, or in a single
bunch, when checked on a sample 1 m (3.3 ft) in length,

shall conform to the conditions specified in table 1.

TABLE 1

Nominal diameter of wires
forming the conductor

Upper limit
of pitch

Up to and including 0,3 mm

16 times the diameter

6 RESISTANCE TO ADVERSE ENVIRONMENTAL
CONDITIONS

The finished cables shall be suitable for fixed wiring at
temperatures down to ~—75°C. They shall be
non-hygroscopic and shall be resistant to fluids likely to be
encountered on aircraft; they shali not support mould
growth. All colours shall be fast to light and moisture even
after storage for long periods in the tropics.

(0.012 ify) of the conductor
Over 0,3 fnm 14 times the diameter 7 TESTS
(0.012 ip) of the conductor

When the condug
together, the pi
measured on the
be greater than 1

tor consists of bunches or strands twisted
ch of the lay of a bunch or strand,
outside fayer of the conductor, shall not
1 times the diameter of the conductor. In

this case, no comditions apply to the pitch of the wires

forming each of t

4.1.4 Continuity

in principle, the
continuous. How
should preferably

Alternatively, in
{0.012 in) in dian
the ends together |

There shall not
{165 ft) of condu

4.1.5 Flongatio

The cable shali
clause 12 of iSO 2

4.2 Insulation (P

The primary insu

e constituent bunches or strands.

of wires

wires constituting the core should be
bver, each wire may include joints, which
be effected by brazing.

the case of wires less than 0,3 mm
neter, the joint may be made by twisting

be more than one joint in each 50 m
tor.

and breakage of wires,

be subjected to (the test specified in
156.

rimary insuiation)

ation shail be made of a material which

takes on the circ

lar’shape of the core, brought into close

Preferred methods of test are given in 1S0.2156.

Proof that the cable covered by this international Standard
has satisfactorily passed the vafibus tests spegified in
clauses 8, 9 and 10 shall be available to the purchaspr.

8 TYPE TESTS ONLY

The samples of\cable shall successfully pass the flollowing
type tests :

a} figefesistance test;

b)whot cutting test;

t) ageing test;

d) test for resistance to aircraft fluids;
e} humidity cycling test;

f) capillary attraction test;

g) abrasion test.

9 TYPE TESTS AND ROUTINE PRODUCTION TESTS

Every cable produced shall be subjected to the fpllowing
tests :

a) spark test No. 1;

b) spark test No. 2;

contact with it but without adhering to it, so that it reduces
the corona effect and the risks of blistering and heat
corrosion due to pockets or discharges of gas. However, this
insulation shall be neither too adherent nor too slippery, in
order to afford satisfactory mechanical properties and to
be readily stripped off. The corresponding stresses will be
given in the appropriate national specifications.

5 DIMENSIONS AND RESISTANCE
LLENGTH OF CONDUCTORS

PER UNIT

The dimensions and resistance per unit length of conductors
of finished cables shall be in accordance with 1SO 1967, and
with the provisions of the relevant specifications.

2

c) test for resistance per unit length of the conductor
or core.

NOTE — With regard to No. 1 and No. 2 spark tests, the national
standard should specify which of them is to be applied to the cable.

9.1 Spark test No. 1

The cable, provided with its primary insulation only, shall
successfully withstand exposure in a dry state in a fault
detector (also known as “SPARKER").

The continuous spark test shall be carried out by means of
a device which enables the insulation to be subjected to an
a.c. voltage not less than that indicated in table 2 for the
cable concerned.
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TABLE 2
. Test voltage (r.m s. value),
Nominal frequency 50 to 60 Hz
cross-section Cable No. S—
2 On primary On finished
mm . R
insulation cable
0,38 to 8,55 22t08 3000V 6 000 V
13,6 to 107 6 to 0000 4000 V 8000 V

ISO

2155-1974 (E)

c) test on the diameter, composition and lay of the

conductors;
d) weighing test on the finished cable;

e) checking of the thickness of the
finished cable;

insulation on the

f) checking of the outside diameter of the finished

cable;

g) cold coiling test;

9.2 Spark test No. 2

During t

his test, an a.c. voltage of 1500V (r.m.s.), 50 to

60 Hz, shall be applied between the core of the cable and

the wate

and maintained for at least 1 min.

10 TYPE TESTS AND PRODUCTION QUALITY TESTS

10.1 Th
during th
that the

A batch
and sect
orders a
continug

10.2 It
out in ag

a) w

e following tests shall be carried out periodically
e production of a batch of cable in order to ensure
principal properties of the cables are maintained.

shall comprise only cables of the same brand, type
on. The cables may be the subject of separate

it is not essential for their manufacture to be
us in time.

is recommended that the following tests be carried
cordance with the appropriate national. standard :

re elongation and breakage test;

b) checking of stresses on the insulation specified

in4.2;

r

11 MARKING AND IDENTIFICATION

11.1 The cables ‘shall be
marked with theydetails given in 1SO 2
shown in that. document.

11.2 [Each unit of a consignment (reel, d
carry.aylabel giving the following particula

h) fire-resistance test;

i) accelerated ageing test (production

indelibly 4

d) the manufacturer’s name;

b) the cable designation and the numb
standard;

c) size and composition of the condud
d) date (month and year) and place of
e) inspector’s reference;

f) actual length of each length of cab
lengths.

huality test only).

nd continuously

b74 in the order

oil or drum) shall
s :

er of the national

tor;

manufacture;

le and total of all
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