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Foreword

[SO (the International Organization jor Standardization) 1S
federation of national standards bodies (ISO member bodiés
preparing International Standards is normally carried)out
technical committees. Each member body interested.in a sul
a technical committee has been established hastheright to b
on that committee. International organizations,”governmer
governmental, in liaison with 1SO, also(take part in th
collaborates closely with the International Electrotechnica
(IEC) on all matters of electrotechnical . Standardization.

Draft International Standards adopted by the technical co

ISO 2685:1998(E)

a worldwide
. The work of
through 1SO
ject for which
E represented
tal and non-
e work. ISO
Commission

mmittees are

circulated to the member bodies for voting. Publication as anf International

Standard requires approval by at least 75 % of the member K
a vote.

International Standard 1SO 2685 was prepared by Technio
ISO/TC 20, Aircraftand space vehicles.

This second‘edition cancels and replaces the first edition (IS
of which it;constitutes a technical revision.

Annexes A and B form an integral part of this Internatio
Anlnexes C to G are for information only.

NOTE — Annexes C, D and E are temporarily maintained
purposes pending the preparation of standards regarding specific
for the products concerned.

odies casting

al Committee

D 2685:1992),

hal Standard.

or information
test conditions
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Aircraft — Environmental test procedure for airborne equipment —
Resistance to fire in designated fire zones

CAUTION
risk of fire,

1 Sco

This Intern
located in Z

Two grade

Annexes A

— Precautions shall be taken to safeguard the health of personnel conducting tests agaiy
nhalation of smoke and/or toxic products of combustion.

pe

ptional Standard specifies the tests conditions applied to all components, equipments 3
ones designated as "fire zones" and built to satisfy the minimum specified level for resistan

5 of resistance to fire are applicable to components, equjpments and structures.

and B give details of the types of burners providing th&-standard flame and how they shall

This Interngitional Standard does not relate to the resistanceto fire outside designated fire zones, nor t

requiremen

2

For the pur|

2.1 desi
auxiliary p

ts, nor to those conditions induced by the flame coming from the combustion chamber.

Definitions

poses of this International Standard, the following definitions apply.

gnated fire zone: [Region of an aircraft, for example compartments containing main
pwer units, designated—as such by the aircraft designer in accordance with the require

approving authority.

2.2

— tempers

stan

heat flu

dard flame:. <Flame having the following characteristics:
ture: 1.200°C + 80 °C
defisity received by the standard apparatus described in B.4.2: (116 + 10) kw/m’

st the

nd structures
Ce to fire.

be used.

o flammability

engines and
ments of the

2.3 fire
application

24

application

3

The burner

fireproof:

resistant. Grade designating components, equipments and structures capable of wit
of heat by a standard flame for 5 min.

of heat by a standard flame for 15 min.

Test equipment

shall produce a flame having the characteristics of the standard flame.

Examples of this burner (gas or liquid fuel) are given in annex A.

hstanding the

Grade designating components, equipments and structures capable of withstanding the
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4

Test requirements

4.1 Test procedure

©1SO

The following procedure applies to all the fire tests. Particular conditions to be applied during the fire tests shall be
detailed in the specification of the equipment under consideration.

4.1.1 Mounting of specimen

The component, equipment or structure shall be installed on a test rig defined in the specification of the equipment
under consideration, in conditions at least equivalent to those encountered in the aircraft.

4.1.2 Choic
The type and
or items of eq
For that, the f
A<2B
where
A isth
B isth

e of burner

number of burners shall be chosen such that, during the fire test, the critical parts, of the G
Lipment are enveloped in the test flame(s) from the appropriate direction(s).

bllowing conditions shall be fulfilled:

e major cross-section of the equipment or specimen, in square-aetres;

e area of the flame at the nozzle of the burner, in square metres.

The nominal axial distance between the burner nose(s) and the surface-of the item under test shall be a

annex A.

4.1.3 Calibr]

The burner sh

4.1.4 Test(d

ation of burner

all be calibrated in accordance with annex®.

uration

omponents

5 defined in

The compongnt or item of equipment toshe tested shall be subjected to the standard flame for the duration

corresponding
5 min for 8

15 min for

42 Testa

to its grade of resistance-to fire, i.e.:
"fire resistant” classification (see 2.3);

a "fireproof” classification (see 2.4).

cceptance conditions

As conditions
requirements

£ %+ +lao HY laall Ll Il £ wloat P H 4l £ + 4+ A H + 4l
Ul atlTuialivc, i iclit oShidit o LapgalicT U Withistal idnmyg e 1T tcot CUTTTOPUTTUNTTY TU UI1T

and/or to its detailed specification.

ppropriate
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Annex A
(normative)

Examples of burners providing the standard flame

A.1 Gas burner

A.1.1. Equipment

Al11 S

The actual
example 31
through a

Al12 M

Means of
differential
figure A.3 i

NOTE — B
has been eqg

Lpply of low pressure compressed air
pressure requirement will depend on how the user sets up the equipment, but a)low pressy

kPa) with a free air flow of 25 m*h is usually sufficient. Alternatively, tapping & higher pr
pgulator is acceptable.

eans of controlling and setting gas and air supplies
controlling and setting gas and air supplies include manual Malves and metering device

pressure of gas and air, and, eventually, feature valve upstream pressure monitoring. Fg
hdicates how to proceed using differential pressure across each orifice.

tablished that they can be used satisfactorily at a consale up to 4 m away if connected to the burng

a minimum fore diameter of 10 mm.

Al2 D

The design
Important f

a) the meg
b) the desi

c) the meg
Al1.2.1 N

Air and gag
plenum cha

etails of the burner

of the burner is shown in figures A.Z, A.2 and A.3 and a photograph of the burner is showr
batures include:

ns of mixing gas and air fory)Combustion at the "mixing base";
on of the flame head;
ns of introducing.eooling air within the structure of the flame head.

lixing base

are introduced and mixed in a small chamber. From this chamber, the mixed gas and air 4
imber before reaching the flame head.

re supply (for
essure supply

s to measure
r flow setting,

S 3G 100 part 2, section 3, subsection 3.13 (1983) shows.measuring devices mounted with the burnner head, but it

r by pipes with

in figure A.4.

nters a larger

Al122

Burner head

The burner head must act as a flame stabilizer and prevent flashback into the plenum chamber containing the
combustible mixture. To do this, the burner is made up of 373 copper tubes which are cooled by air flowing around
them. The cooling air is supplied through 332 holes at the flame head, thus maintaining the burner temperature at
the level required for the test.
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Al123

Cooling air

©1SO

The cooling air shall be well-distributed within the structure of the flame head for the purpose described in A.1.2.2.
The top plate and tubing, shown in figure A.1, are designed to produce the correct overall effect.

A.1.3 Flame setting

Al13.1

Lighting

Itis easier to light the burner when the gas flow is reduced, but gas-rich. The following procedure is recommended:

turn on the gas at a flow rate of about 0,5 m*/h (12 mm differential water pressure);

ignite the ¢
— ifignition @
lying gas n

when ignit
rates to thg

in order fo
burner or s

A.1.3.2 Gas

Table A.l1 gi
according to |

Al.4 Cali

The burner sk
(see 2.2). Th
practice is clo

A.15 Dist

as,;

oes not occur within a few seconds, turn off the gas, purge the burner with mixing air-and v
ear the burner to disperse;

on occurs, introduce mixing and cooling air, then immediately increase the gas-flow rates
b intended level,

" the heating conditions to stabilize, allow the apparatus to run for at least.5 min before cal
tarting the test.

and air differential pressure settings

es the typical gas and air settings needed to achieve the characteristics of the stan
he metering devices of figure A.3.

Table A.1 — Typical settings for-fire testing

Gas Mixing air Cooling air
Differential 440 Pa, 4265 Pa 2940 Pa
pressure (45 mmH,0) (435 mmH,0) | (300 mmH,0)

NOTE — The above-values may need adjusting to achieve the
characteristics ‘of ‘the standard flame (see 2.2) and are
established for'a'calorific value close to 93 000 kJ/m’.

Dration

all be calibrated-in‘accordance with annex B and shall meet the requirements for the star
e nominal axial distance, h, between the burner nose and the surface of calibration eqg
e to 75 mm(see figures A.1, B.2 and B.3).

ance between burner and test specimen

vait for low-

and air flow

ibrating the

dard flame

dard flame
uipment in

The nominal

hxial distance h + 10 %, between the burner nose and the surface of the test specimen, s

hall be the

one determined by the calibration of the flame.

A.1.6 Shut-down

After the test,

the gas shall be turned off first.

The air flow shall be turned off only when the burner has cooled sufficiently.
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A.2 Liquid fuel burner

685:1998(E)

The details of the liquid fuel burner specified in this annex are equivalent to those found in FAA Powerplant
Engineering Report No. 3A. A typical liquid fuel burner complying with the requirements of this annex is shown in

figure A.5.

A.2.1 Details of the burner

The liquid fuel burner shall :
a) be of a modified gun type;
b) have an 80° spray angle nozzle, nominally rated at 8,5 I/h (assuming a typical fuel calorific value of 42,8 x 10°

kJ/kg)

c) have
shown

d) have @
the st4

A22 Fl

The burne
to stabilize

A23 C
The burnen
(see 2.2).

practice is

A24 D

The nomingl axial distance h x+ 10 % between-the-end of the burner nozzle and the test specimen sh

determined

318 mm burner nozzle fixed at the end of the tube, with a 152 mm high and 280 mm.wide opening, as

in figures A.6 and A.7; and

L burner fuel pressure regulator that is capable of adjusting the fuel flow to achieve the cha
iIndard flame (see 2.2).

Ame setting

for at least 5 min before calibration or testing.
hlibration

shall be calibrated in accordance with annex B and-shall meet the requirements for the s
The nominal axial distance h between the end of the burner nozzle and the calibration

Close to 100 mm (see figures A.6, B.2 and B.3).

istance between burner and test specimen

by the calibration of the flame.

\racteristics of

shall be lit and adjusted in accordance with the manufacturer's instructions. The flame shgll be allowed

tandard flame
equipment in

hll be the one
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Dimensions in inches,
in millimetres in parentheses

@ 7 1/4 (@ 184,15)

in
1/4 (6,35 N
Burner head < ) j
Burner nose ® @
| Ne s
- =
— © )
S~ ~ ~
e ‘ \ \ > a
mMm —
~ ! ]
~N
< i” || B
= .
O
m
< ©
© ‘ M
N I 4 —
wn ! D
M~ ~N
» ‘ N
‘ For injection of cooling air, four holeswequally spacgd
| [bore 1/4 in (6,35 mm) max., 3/16 in (4776 mm) min.] sppplied
‘ from a common metered sourge hhrough 1/4 in (6,35 nm) pipes not
‘ less than 12 in (304,8 mm) &p@ not more than 24 in (09,6 mm) Long
Gas from cldse-coupled or ‘ Mixing air from closescoupled or

remote mefgring device remote meteringdevice

6(152,4)

Dofs locate secopdary
qir holes \ Tubes located at infersection

/ of solid lines

Top plate drilled for fubes pnd
secondary air; approximate ppacing
0,312 in (7,93 mm) on centref

-— No. 38 drill

[¢ 0,1015in (@ 2,578 mm)]
%\7 for secondary air

1/8in (3,175 mm)
| copper tubes [bore

AT 0,07 in (1,778 mm)]

M Lower plate drilled

Holes for cooling air aligned for tubes only
on cenfral rows of copper tubes

6 (1574

Detail of top plate Detail of tubing

Figure A.1 — Gas burner
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@1 1/16 (26,988)

172 (12,7)

1ISO 2685:1998(E)

Dimensions in inches,
in millimetres in parentheses

2x@11/32 (® 8,731)
They shall be at 90° to
the gas and air inlef holes

n
m
O
<
~
—

11/16 (17,463)

in
™~
[e0]
N
=z
[e0)
| 0]

Pipe thread
IS0 228 -G1 1/8

@ 1(® 25,4)-14 threads in 1in

7/8(22,225)

21/2(63.5)

® 3/4 (®19,05)

/Moumﬁmg plate (optional)

1/2 (12,7)
11/16 (17463)
©
T g
A = ~
2% ®9/32 (@ 7,144)J/é
T
1.3/8 (34,925) 1/2 (12,7)
NOTES
1 AS401B gives additional constructional details.
2 The threads shall be sealed during mounting.

Figure A.2 — Gas burner — Mixing base
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Manometer fubes
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Dimensions in inches,
in millimetres in parentheses

1/16 (1,588)
Mixing base
| = =
| o o
{ | % s 5
‘ 1720127 ~ 120129
\ > >
L S ©
‘ 7] [ »
1 — (G *F*ﬁ/** - R | e @; \f’j?**mef
I )
/ ‘3 - \\\\\\¥44741mterco necting
. 2 3/4{69,85) / 2 3/4(69,85) holes @ 3y16 (@ 4,763)
ounting plate
{dptional) 7/16 (11,125)
Al Orifice (hole chamfered
Q Z at each end)
N>
s|% @1 1/4 (@ 31,75)
o E
I
k]
, NN |
e
—_ I\\] 1
0 I — |
©
&
N
s
Orifice sizes
4 pipes for.coeling air Gas 5/32 (3/969)
Metering €nd-for cooling air Mixing air 1/4 (6,35)
Cooling air 5/16 (7{938)

NOTES

1 When differential pressure values are stated for setting gas and air flows (see table A.1), they relate to the metering device

above.

2 The equipment may be close-coupled to the burner, or may be remote if a different end-fitting with an air manifold for the
cooling air connections is used.

3 The threads shall be sealed during mounting.

Figure A.3 — Gas burner — Metering device
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G ﬁrner

Figure A.4 —

S

¥

Figure A.5 — Liquid fuel burner
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Dimensions in millimetres

End of nozzle

o

15,1 mm spacing

10,58° bends on
broken lines

Qverlap for spotweld

10,7 mm spacing

Equalspacing

=)
=
u
o
a
"
=
E
-
N
—
8/

a
=
N
3 o
c & =
« [T <| o
o = N
lllllllllllllllllllllllllllllllllllllll - S| <
|||||||||||||||||||||||||| o o S
||||||||||||||| ~ c
||||||||||||||||||||||||||||||||||||||| o = g
||||||||||||||||||||||||||||||||||||||||| o 2 9
lllllllllllllllllll ® 0 m
||||||||||||||||||||||||||||||||||| - ) [}
Nemem e T T N M‘ a
||||||||||||||||||||| N w
N ittt IR
e DS
s\ ] e T T —
llllllllllllllllll - = o
A b - S
lllllll e ]
o~ =1 cC
) £ Zsl
e
AQ Q0.
X z <
© =
mn
a
a
-
1%
>

1) See figure A.7.

Figure A.6. — Liquid fuel burner nozzle

10
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Dimensions in millimetres

S50

| 3.M5x0.8mm

e

A

|

| Sefscr tohold coneinnlac
1 P

I

6,3

Fuel deflector mount holes
4 x M4 x O, 7 mm

Material: mjld steel

1) See figure A.6.

I:igllrp A7 —1 iquid fuel burner air tuhe rr-\dllr‘ing cone

11
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Annex B
(normative)
Calibration procedure for burners
B.1 Calibration of burners
B.1.1 General

Before carryi
procedures. R

It is recomme
be possible tg
under essenti

B.1.2. Temy

The flame temperature shall be measured at the appropriate axial distance ffom the burner (see annex A

that the condi
used are des(

B.1.3 Meas

Heat flux den

conditions of the standard flame are achieved (see 2.2). The required equipment and the procedures to

described in H

B.2 Calibration intervals

Once the bur
proceeding w
they shall be

B.3 Tem

ng out the calibration procedure, ignite the burner and adjust it in accordance with't
un the burner for the prescribed warm-up period to allow the flame to stabilize.

hded that the burner be set up away from the test specimen or the calibration equipment,
move it quickly to the correct position for fire testing or calibration. All such work should be
hlly still conditions.

erature measurements

fions of the standard flame are achieved (see 2.2). The requited equipment and the proce
ribed in B.3.

urements of heat flux density

ity shall be measured at the appropriate axial distance from the burner (see annex A) to ve

4.

th any tests. The burner shall be calibrated within periods acceptable to the approving al
ho longer than 6 months:

berature calibration method

B.3.1 Ther

The thermocduple shall be in accordance with the specifications given in figure B.1.

ocouple

©1SO

ne relevant

ut it should
carried out

to confirm

Hures to be

rify that the
e used are

ner has been calibrated in aecordance with B.1, check the temperature according to anngx A before

thority, but

B.3.2 Procedutre

The measured flame temperature shall ensure the required tolerance over at least 25 % of the burner area. For
liquid fuel burners, the temperature measurement is acceptable if each of the seven thermocouple measuring points
shown in figure B.2 measures a temperature of 1100 °C + 80 °C.
A similar approach is acceptable for other burners.

B.3.3 Other apparatus

An alternative type of temperature-measuring may be used if it offers the same guarantee of measurement.

12
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B.4  Heat flux density calibration method
B.4.1 General

The burners may be calibrated by either of the equipments described in B.4.2 or B.4.3.

B.4.2 Heat flux density measuring standard apparatus

B.4.2.1 Details of apparatus

Burners may be calibrated using the continuous flow calorimeter apparatus shown in figure B.3. A constant head of
water above the heat-transfer tube ensures consistent flow conditions. A valve on the outlet pipe enables the water

flow rate to be adjusted during the test. Figures B.4 to B.9 specify the materials and dimensions of the

H rataclfitss -tk + ] +1
tube and itg-assoctatedfitti gS-antmethometersSTocaton:

heat-transfer

Since the femperature rise across the heat-transfer tube is small, mercury thermometers capable|of reading to

within 0,1 °C or immersion thermocouples shall be used.
B.4.2.2 Rrocedure

The following procedures shall be carried out:

a) the cleanh external surface of the copper tubing with fine steel wool before each test;
b) the watg¢r supply shall have a temperature between 10 °C and 21 °C;

c) adjust the water flow rate to 225 I/h (i.e. 62,5 x 10° m®/s);

d) light thg burner and adjust it to give 1100 °C = 80 °C at the @ppropriate axial distance from the
annex A);

burner (see

e) with thelwater flowing through the device, position the butner so that the heat-transfer tube is in the appropriate
location| (see annex A). Allow a 3 min warm-up periodn order to obtain stable conditions before|recording the

tempergture measurements.

NOTE — When warming up the flame, do not expose the heat-transfer tube to the flame; this minimizes ¢arbon build-up

on the tupe.

f) during the test, record the temperatures.indicated by the inlet and outlet thermometers every 30 S
period.

B.4.2.3 (alculation of heat fluxidensity

The heat fliix density, g, in kilowatts per square metre, is given by:

_ dpdB-T)
9= 3%
3717 %10 "« L

where:

dy s the yater volume flow rate, in cubic metres per second;

p is the density of water, in kilograms per cubic metre, at the mean temperature (T, +T,)/2,
1000 kg/m®;

over a 3 min

i.e. approx.

c is the specific heat of water, in kilojoules per kilogram kelvin, at the mean temperature (T, + T,)/2, i.e. approx.

4,185 kJ/(kg-K);
is the time-averaged water temperature, in degrees Celsius, at the entry to the heat transfer tube;
is the time-averaged water temperature, in degrees Celsius, at the exit from the heat-transfer tube;

is the length, in metres, of the portion of the heat-transfer tube exposed to the flame.

B.4.3 Other equipment

Any alternative equipment may be used if it is calibrated with the equipment defined in B.4.2.

13
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Dimensions in millimetres

10 Sheath
4
¢ »
j? —
Weld Ni-Cr/Ni-Al
thermocouple wires
NOTES
1 The diametgr of the thermocouple wire shall be between 0,6 mm and 1 mm.
2 If a metal slheath is used, the maximum diameter shall not exceed 3 mm.
3 The thermogouple shall be unshielded and non-aspirated.
Figure B.1 — Details of thermocouple
Dimensions ih millimetres
Burnergone
<
NG o 0 6 -0 o 4
|
! I
| |
} I
I 25 }
™M | |
+1 | |
) | |
o | |
m | |
} I
|
! I
! I
! I
! I
! I
! I
! I
! I
Wires for 7
e thermocouple stations
T\ ””””””” 1T T T3 :’i’:’:’:,\’:’:’:’:’:’:’:
L |

14

25
-
.

508 +3

Figure B.2 — Liquid fuel burner — Thermocouple positions
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Constant head inlef

Thermometer Thermometer
(fo measure 7,) (tfo measure 74)

Screens
Setting valvle
| /HeaT fransfer device 1 /

el 106

S

x Tail pipe

| ————Burner

¥How—measurmg device

Figure B.3 — Set-up of the standard heat flux density measuring apparatus

Dimensiorns in millimetres

/Thermomemrs x

254 mm square aluminium

7 heat deflector shields

e
L

% Copper fube %
! Outside diameter 12 mm to 13 mm !
- = =al -
1
To setting valve Supply line from
380 constant head supply

Thermally low
conductive material

Figure B.4 — Overall view of the mounting of the standard heat flux density measuring tube

15
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Dimensions in millimetres

22

W)
U

Materigl: brass

Figure B.5 — Reducing fitting of the standard heat flux density measuring tube

Dimensions in millimetres

228
31.8 Connector male pipe
3,2 for flare fube @ 19 mm ® 27
<l S50 Conical tap (according
to thermometer)

VA

N | DN T TN
P ]

Conical tap @ 19 mm
300

Material: aluminium tube
brass fittings

Figure B.6 — Supply fitting of the standard heat flux density measuring tube
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Dimensions in millimetres

228 Bushing: @ 19 mm male
@ 12,7 mm female

R T P 27

S5e N[at taps

Matgrial: aluminium tube

Figure B.7 — Exit fitting of the standard heat flux densitysmeasuring tube

Dimensiorns in millimetres

Sealing packing

|
\
\
\
I
\
I
Tap
\
L
|
|
|
\

N B > iy

t

Conical tap

Material: brass
Dimensions: function of the thermometer

Figure B.8 — Example of mounting of the thermometer of the standard
heat flux density measuring tube
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Dimensions

Copper tube @ ext. 12 mm fto 13 mm
Thickness 1mm = 0,1 mm

Reducing fifting

h millimetres

Licing fitfing

Ym,

Figure B.9 — Overall view of the standard\heat flux density measuring tube
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Annex C
(informative)

Test conditions for fluid system components

C.1 General

This annex specifies the particular test conditions for flammable fluid systems and pneumatic systems components.

C.2 Standard flame

The compgnent under test shall be subjected to a standard flame (see 2.2 and annex A).

C.3 Vibration

Flexible hoge assemblies and components shall be vibrated along or perpendicularto the axis of the component at
a frequency of 33 Hz and with a minimum amplitude of 1,6 mm.

C.4 Particular conditions

C.4.1 Pressure

The pressyre shall be the working pressure of the component.or, where specified, the system pregsure may be
substituted|during the test.

C.4.2 Flow rates

Unless mofe critical flow rates are specified for. the-particular installation, the flow rates for the full tept period shall
be given agin C.4.2.1to C.4.2.3.

NOTE — Hire tests in accordance with the\American standard SAE AS 1055 D for equivalent flow rates fre considered
equivalent gualification.

C.4.2.1 Huel and lubricating systems

— Pipes apd flexible hose assemblies: flow rate, in litres per minute, shall be equal to
0,08 d°
where dis the interfal'diameter, expressed in millimetres.

— Other cpmponents: the flow rate shall be determined in the same way using the internal diameter of the inlet
coupling.

1 Hhao th 1+, £l H | +
The fluid shalbe-the-system-fluid-oreguivalent:

C.4.2.2 Hydraulic systems

— Pipes and flexible hose assemblies: flow rate, in litres per minute, shall be equal to
0,006 d*
where dis the internal diameter, expressed in millimetres.

— Other components: the flow rate shall be determined in the same way, using the internal diameter of the inlet
coupling.

The fluid shall be the system fluid or equivalent.

C.4.2.3 Pneumatic systems

The flow rate in pneumatic pipes, hoses and components shall be zero unless otherwise specified.

19


https://standardsiso.com/api/?name=70d5193a902364f403eb317f2fde4d59

1ISO 2685:1998(E) ©1S0

C.5  Test procedure for hoses

The hose to be tested shall be not less than 60 cm long. Hoses shall be mounted horizontally and shall include one
90° bend. One end fitting and at least 12 cm of hose shall be enveloped by the test flame.

C.6  Fluid temperature
C.6.1 Liquid

The temperature of the fuel, lubricant or hydraulic fluid inside hoses shall be at least 93 °C to 110 °C. The fluid
temperature for other components shall be the same unless otherwise specified.

C.6.2 Pnepmatic

The temperafure of the air or gas inside the component shall be not less than the maximum-normal design
temperature.

C.7 Testlacceptance criteria

C.7.1 Fuel,|lubricating and hydraulic systems

In addition tg complying with 4.2, system components shall show no evidence of leakage over the |test period
specified in 4[1.4.

C.7.2 Pnepmatic systems

In addition to[complying with 4.2, system components shall show'no evidence of significant leakage oyer the test
period specifigd in 4.1.4.
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Annex D
(informative)
Test conditions for electrical cables and connectors
D.1 General
This annex epnr‘ifinc the parﬁm lar test conditions for electrical cables and connectors
D.2 Vihration
The cable pr connector specimen shall be vibrated across the axis of the component at-d.frequend
30 Hz and p0 Hz and with a minimum acceleration of 4 gp,.
D.3 Particular conditions for electrical cables
D.3.1 Standard flame
The cable $pecimen shall be subjected to a standard flame (see 2.2 and.annex A).
D.3.2 Single core cables
Three test gpecimens 0,75 m long shall be selected at random frém a quantity of cable and prepared
following manner.
Each length of cable shall have the middle half-metre immersed in one of the listed fluids at ambient te
24 h. A separate typical specimen shall be used for eachfluid:
a) aviation|fuel;
b) engine lubricating oil;
¢) hydraulic oil.
After remoyal of surplus fluids from the cables, each length in turn shall be mounted onto a frame as s
D.1. Each [sample shall be wrapped._once around with two nickel-chrome ribbons with their inner ¢
25 mm = 5|mm apart. The samplé.and test ribbons shall be weighted, as shown in figure D.1, and the
adjusted sqg that the area wrapped by the ribbons is located at the appropriate distance above the bur
temperaturg is 1 100 °C. After’ tensioning with weights, thesamples and test ribbons shall be lockeg
position to avoid the weights giving high loading under vibration/resonant conditions.
The test sgmple shall be connected to a circuit as shown in figure D.2. Sample continuity is shown w
flow of 2 Alis registered with the electrical supply switched on. The insulation degradation detection ¢
checked by depressing the test switch; an indication of 25 mA flow should be registered.
D.3.3 Multi-core cables

Three test specimens shall be prepared for test as described in D.3.2.

Each test specimen shall be mounted onto the test frame over the burner in a manner similar to that shown in figure
D.1, using the appropriate weight.

The test samples shall in turn be connected to a circuit as shown in figure D.3, test 1. Pre-test checks shall be

carried out

as described in D.3.2. Vibration on the mounting frame shall be as described in D.2.
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D.3.4 Multi-screened cables
Multi-core screened cables are overall screen (metal braid) cables in close contact with the individual cores.
Three test specimens shall be prepared for test as described in D.3.2.

Each test specimen shall be mounted onto the test frame over the burner in a manner similar to that shown in figure
D.1, using the appropriate weight.

The test samples shall in turn be connected to a circuit as shown in figure D.3, test 2. Pre-test checks shall be
carried out as described in D.3.2. Vibration on the mounting frame shall be as described in D.2.

D.3.5 Acceptance criteria

The cables ghall be declared fire resistant if there is continuity through the test specimen for 5,mjn of flame
impingement,|and the resistance of the insulation during the same period is not less than 10 000 Q--If thg cable is to
be declared fifeproof, the test period shall be extended to 15 min.

D.4 Particular conditions for electrical connectors

D.4.1 Standard flame

The connectof shall be subjected to a standard flame (see 2.2 and annex A).

D.4.2 Wiripg of specimen connector
The connector shall be wired as shown in figure D.4, using fire resistaqt,wiring. Each contact shall be connected in
series. The lopd shall be set to give a constant current equal to the neminal value specified for the connegtor.

D.4.3 Mounting of connector specimen

The mated connector pair, together with the required accessories, shall be mounted as shown in figure D.5.

D.4.4 Acce¢ptance criteria

Connectors wjith a requirement for electrical functioning shall be declared fire resistant if no electrical faflure occurs
over a period| of 5 min. During the 5 min application of the flame, switch 1 shall be closed and switch 2 shall be
open. After 5 min, open switch 1 and closeswitch 2.

Electrical failre will be assumed if, during the first 5 min, there is any electrical discontinuity or if, during a further
1 min, there i§ any leakage in excess of the value specified for the connector.

In the case of|connectors intended for use in firewall applications, no flame shall pass from one side of tHe mounting
plate to the ofher, nor shall-there be any spontaneous ignition on the side of the plate away from the flgme, over a
period of 15 npin.

The above tegts may:be“carried out simultaneously.
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Nickel-chrome ribbons

Tensioning spring

Test burner X

4.,5,mm 4 0,25 mm
nickel-¢hrome ribbons

Weights:
- cables AWG 22 to AWG 12: 170 g
- cables AWG 10 to AWG 4: 340 g

Cable test spedimen

Figure D.1 — Electrical cable test rig

Test switch
C)_T_O 1,5 mm x 0,25 mm nickel-chrome ribpons
5 kR Cable test specimen
62,52
L o—EE»—@ o { I 1) s —
5A
O0toSA
.
s 125V
— N
50 mA U
0 fo 100 mA
Ne
Procedure:

a) Note the line current (approximately 2 A).
b) Operate the switch and observe a 25 mA reading.
c) Leakage current flow shall not exceed 12,5 mA during the test period.

Figure D.2 — Circuit diagram for single-core cables
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