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INTERNATIONAL STANDARD

1SO 5066/1-1986 (E)

Aircraft — Hermetically sealed monostable electrical

relays, 2A.and 3A —

Part[T : Operating characteristics and test conditions

0 Introduction
ISO 5066 |deals with hermetically sealed monostable electrical

relays, 2A and 3A, and it is divided into two closely united
parts :

Part 1|: Operating characteristics and test conditions.

Part 2|: Type approval tests.
For a serigs of hermetically sealed relays to be declared as con-
forming o ISO 5066, it shall have passed the type approval
tests in agcordance with table 8 given in the annex to this part

and with [the test methods laid down in ISO 5066/2.

A detail specification shall be sent with the relay series which is
to be subjected to the type approval tests and shall incltide

— dtawings dimensioned for checking in accordance with
1ISO 2315;

[+}]

summary of the number of varjatiens, in accordance
with 1$0 2315;

— the mass of each relay;

— the coil resistance;

— the degree of severity of the test specifications;

— a|complete-table of samples, tests and frequency of

these [tests] in order to ensure maintenance of quality and
inspeqtionslevels in all aspects of manufacture and produc-

It does not specify a particular-model of relay ag regards dimen-
sions, but proposes limits forthe number of varlants which may
be included in each individual range.

This part of 1ISO 5066 gives a general view of the basic specifi-
cations relating te’ mechanical and electrical [construction of
hermetically~sgaled electrical relays, and of the basic service
environmént\conditions.

2. References

ISO 1540, Aerospace — Characteristics of afrcraft electrical
systems.

ISO 2315, Aircraft — Two- and four-pole |sealed electro-
magnetic relays, 2A and 3A — Clearance and fixing dimen-
sions.

ISO 5066/2, Aircraft — Hermetically sealed monostable electri-
cal relays, 2A and 3A — Part 2 : Type approvgl tests.

IS0 7137, Aircraft — Environmental conditiony and test proce-
dures for airborne equipment.V

3 Definitions

For the purposes of ISO 5066, the following [definitions shall
apply.

tion;

— areport of performance and limitations in use.

1 Scope and field of application

This part of iSO 5066 specifies the operating characteristics for
hermetically sealed monostable electrical relays, 2A and 3A, for
aircraft.

3.1 electrical relay : A device designed to produce sudden,
predetermined changes in one or more electrical output cir-
cuits, when certain conditions are fulfilled in the electrical input
circuits controlling the device.

NOTES

1 The term “relay’” shall be restricted to a relay unit having a single
relaying function between its input circuits and its output circuits.

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

Aviation Electronics and the Radio Technical Commission for Aeronautics).
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2 The term “relay’’ includes all the components which are necessary
for its specified operation.

3 The adjective ’
occur.

‘electrical’’ can be deleted when no ambiguity may

3.2 all-or-nothing relay : An electrical relay which is in-
tended to be energized by a quantity the value of which is either

— higher than that at which it picks up,

— or lower

than that at which it drops out.

3.12 energized condition : For a monostable relay, the
specified condition of a relay when it is energized in a specific
way. For a bistable relay, the opposite of the unenergized con-
dition, as stated by the manufacturer.

3.13 to pick up (operate) : For a relay, to change

— either from the unenergized condition to the energized
condition (general case),

NOTE — The adjgctive “‘all-or-nothing’’ can be deleted when no
ambiguity may ocgur.

3.3 non-specified-time relay : An electrical relay for which
the times are nof subject to any accuracy specification.

3.4 electromegchanical relay : An electrical relay in which

the designed re
of mechanical e
input circuits.

3.5 monosta
responded to a

ponse is developed by the relative movement
ements under the action of a current in the

le relay : An electrical relay which, having
input energizing quantity (or characteristic

quantity) and Having changed its condition, returns to its

previous conditi

3.6
which does not

bn when the quantity is removed.

non-polanized relay (d.c.) : D.C. relays the response of

depend upon the polarity of their input ener-

gizing quantity gqr quantities.

3.7 energizing quantity : An electrical quantity (either cur-

rent or voltage)

vhich alone, or in combination with'other such

quantities, appligd to a relay under specified conditions enables
it to fulfil its purpose.

3.8 input ene
an energizing qu

Fgizing quantity : Foran all-or-nothing relay,
hntity to which theTelay is designed to respond

when the quantity is applied urder*specified conditions.

3.9

to energige a relay-» To apply to a relay one or more of

its energizing quantities!

NOTE — The presence-ef-any-one-energizing-guartity-may

— or from an initial condition to a final conditioh ‘for some
measuring relays or specified-time relays).

3.14 to drop out : For a relay, to change

— either from the energized Gondition to the ungnergized
condition (general case),

— orfrom a final condition to an initial condition {for some
measuring relays or specified-time relays).

3.15 to cycle :*For a relay, to pick up and then drdp out, or
vice versa.

3.16, ‘measured (value) : An adjective used to qualify a value
when this value is recorded during a measurement on a given
relay and at a given moment.

3.17 rated (value) : An adjective used to qualify] a value
when this value is fixed by the standard or the manufagturer for
a specified operating condition.

3.18 test (value) : An adjective used to designatd a value
when this value corresponds to an operation which the relay is
to perform in the course of a test.

3.19 output circuit : The whole of the electrically| conduc-
tive parts within a relay connected to the terminals |between
which the predetermined change is produced.

3.20 make contact : A contact which is closed when the

y ez nat
Ty

be sufficient to produce the required function of the relay. Con-
sequently, it is necessary to define all the conditions of energization

(the method, mag

3.10 input cir

nitude, phase displacement, etc.).

cuit : The whole of the electrical parts within a

relay (including those parts, if any, intentionally coupled by in-

ductive or capac

itive means) and which are connected to those

terminals to which a given input energizing quantity is applied.

3N

unenergized condition : For a monostable relay, the

specified condition of an unenergized relay. For a bistable relay,
the conventional condition, as stated by the manufacturer.

relay is in 1ts energized condition and which is opened when the
relay is in its unenergized condition.

3.21 break contact : A contact which is opened when the
relay is in its energized condition and which is closed when the
relay is in its unenergized condition.

3.22 limiting continuous current of an output circuit :
The highest value of the current (r.m.s. if a.c.) which a
previously closed contact (effectively conducting output) cir-
cuit is capable of carrying continuously under specified condi-
tions.
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3.23 limiting breaking capacity :The highest value of cur-
rent which an output circuit is capable of breaking under
specified conditions (voltage, number of breaks, power factor,
time constant, etc.).

3.24 bouncing (for a contact circuit) :An unintentional
phenomenon which may occur while a contact circuit is making
or breaking and which is characterized by the contact tips suc-
cessively touching and separating before reaching their final
condition.

1ISO 5066/1-1986 (E)

4.4 Shocks, vibrations, accelerations and
resistance to climatic conditions

The relays shall be designed and constructed in such a way
that, during the shock, vibration and acceleration tests (tests
Nos. 15, 16 and 17 described in ISO 5066/2), no opening in the
circuit greater than 10 us shall be detected and that, after
the climatic tests (tests Nos. 10, 12 and 13 described in
1ISO 5066/2), the values recorded shall satisfy the requirements
specified for the tests referred to above.

3.25 tyo-way contact: A combination of two contact
circuits ipcluding three contact members, one of them being
common| to the two contact circuits. When one of these
contact gircuits is open, the other is closed, and vice versa.

3.26 change-over break-before-make contact: A
change-gver contact, one contact circuit of which breaks
before the other makes.

3.27 pick-up time : For a relay in the unenergized condition
(initial cpndition), the time interval between the instant the
input erjergizing quantity is removed and the instant the
break contacts open and the make contacts close.

3.28 cIop-out time : For a relay in the energized condition
(final comdition), the time interval between the instant the input
energizig quantity (characteristic quantity) takes on, under
specified conditions, a specified value and the instant the outs
put make circuit opens or the unenergized break circuit closes.

3.29 bounce time : For a contact which is closing-(opening)
its circuif, the time interval between the instant'when the con-
tact circliit first closes (opens) and the instant when the circuit
is finally|closed (opened).

4 Enyironmental conditions

4.1 Ambient temperature range

The reldys are_classified according to the maximum and
minimur ambient temperatures for which they are intended :

— fnirfimum temperature : — 65 °C

4.5 Explosion proofness
Hermetically sealed monostable relays which| conform to the

specifications of ISO 5066 do not normally prg¢sent any danger
of explosion.

5 Construction requirements
5.1 Coil

The control c0il of the relay shall be capable of being used con-
tinuously en an aircraft system of 28 V d.c., injaccordance with
the characteristics of aircraft electrical syst¢ms specified in
I1ISO 1540.

52 Case

The case shall not be electrically connected to the coil nor to
the contacts.

5.3 Hermetic seal

The relay shall be hermetically sealed by fusion of glass or
ceramic to metal and metal to metal. The cdse shall be filled
withasuitable inert gas, in such a way that it dpes not adversely
affect the performance of the relay as required by 1SO 5066.

6 Electrical specifications
6.1 Voltage
The relay contacts shall be specified for use infaircraft electrical

systems having a rated voltage of 28 V|d.c., with the
characteristics specified in 1ISO 1540.

— maximum temperature : + 125 °C

4.2 Altitude

The relays shall be capable of being used up to an altitude of
24 000 m at the temperatures specified in 4.1.

4.3 Hermetic seal

The relays shall be designed and constructed in such a way that
the leakage of gas, measured during test No. 11 described in
ISO 5066/2, shall not be greater than 1 x 10~8 cm3/s.

b.2 Current

The rated current shall be selected in accordance with the ap-
plication in question and within the limits specified in tables 1
and 2.

Table 1 — Current for rated voltage of 28 V
direct current

Current
Circuit 2A relay 3A relay
A A
Non-reactive circuit 2 3
Inductive circuit L/R, 5 to 10 ms 0,75 1
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Table 2 — Current for low voltage

ain 4 oW voilage,

alternating or direct current

Circuit Current

From 10 pA/10 mV
Weak current circuit to

6.3 Insulation resistance

6.5 Contact resistance

The values for the contact resistances of the relays covered by
ISO 5066 shall not exceed the values specified in table 4.

Table 4 — Contact resistance

Contact
Measurement during the test resistance
Q
The relays shall b¢ designed and constructed in such way that, First measurement 0,05
during test No. 2 described in ISO 5066/2, the recorded values Final measurement 011

are not less than fthe values specified in table 3.

TaBle 3 — Insulation resistance

Insulation

Operating temperature resistance
MQ
At 25 °C 1 000
At extremp temperatures 500

6.4 Coil resistance

Throughout the endurance test (test’ No. 8 descfibed in
1SO m/?), a voltage dron greater than 10 9% of the dnen cir-

R L vilayt Uil yrodalor nian v 7o O o gpon Ci

cuit supply voltage shall be cause)for the rejection of the relay
being tested. In all cases, tHe"gontact resistance shal|l not be
greater than 0,1 Q.

6.6 Pick-uprand drop-out voltages

The values for doil resistance, measured during test No. 3
described in ISO $066/2, shall be within the values stipulated in

the detail specificption.

Table 5 — Pick-up_and drop-out voltages

The values,for the pick-up and drop-out voltages, recorded
during:test No. 5 described in ISO 5066/2, shall conforn to the
values, specified in table 5.

At 25 °C At extreme temperatures
Relay Pick-up voltage Drop-out voltage Pick-up voltage Drop-out voltage
max. max. min. max. max. min.
\Y Y \Y \Y Vv \Y
2A 13,5 8 1.5 18 14 1
3A 13,5 8 1.5 18 14 1
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6.7 Make and break times

The make and break times, recorded during test No. 6
described in 1SO 5066/2, shall conform to the values specified

GCSLHuTw =SU V00 £,

in table 6.

Table 6 — Make and break times

Relay BrearIT(‘Stlme ‘ Mak;stlme
2A 4 4
3A 5 5

ISO 5066/1-1986 (E)

— atmospheric pressure : from 84 to 107 kPa

— relative humidity : not exceeding 85 %

10 General test method

10.1 Measurements

When measuements are necessary, the precise figures ob-
PO R Ty | R SRy I [ SRS NSRRI [P Sy

1ainea sodil De reCorged in e gqudiily 1eS1 1eport.

6.8 Coptact bounce times

The contact bounce times, recorded during test No. 7
described|in 1SO 5066/2, shall conform to the values specified

in table 7
Table 7 — Contact bounce times
Contact bounce time
Relgy ms
2A 2
3A 2

6.9 Engurance

The relays shall be capable of withstanding, in the specified
conditiori, the endurance test (test No. 8) described “in
1SO 5066} 2.

6.10 Operload
The relays shall be capable of withstanding;. in the specified

conditions, the overload test (test (No»9) described in
1SO 5066 2.

7 Cornnections and fixing

Means of connecting and fixing the relays covered by ISO 5066
shall conform to 1SQ.2315.

8 Sampling for type approval tests

10.2 Mounting
The reiays shaii be heid on the test assembiies by their own par-
ticular means of fixing. These assemblies shall eEe designed and

constructed so that they do-no6t inhibit the execution of the
tests and the reading of thé-tequired measurefnents.

10.3 Operating cyele

An operating, cyele corresponds to the tjvo movements
"“opening-closing”’.

11 “Order of tests

The tests shall be carried out in the order shown in table 8 in
the annex.

12 Production and quality tests
Production and quality tests shall be carried oyt in accordance

with the provisions of the national specificatigns applicable to
the range of relays covered by ISO 5066.

13 Marking

The marking shall be clearly legible and shall rgmain so after all
the tests. The following information shall be rharked :

a) the identification mark of the manufacjurer;

b) the reference of the manufacturer of the product;

For the purpose of type approval of the range of hermetically
sealed monostable relays, a certain number of samples
representing all the variants of the range (e.g. means of con-
nection, type of fixing) shall be selected (see table 8 in the an-
nex). The selection shall be submitted to the national approval
body for approval.

9 Test conditions

Unless otherwise specified, all the tests shall be carried out
under the conditions specified in ISO 7137, i.e. :

— temperature : between + 15 °C and + 25 °C

c) the date of manufacture (year and week) or the produc-
" tion number; :

d) the connection diagram;

e) the rated operational voltage;

f) the coil resistance;

g) the rated manoeuvring capacity.
The first four items [a) to d)] are compulsory. The other three
items [e) to g)], in the order given, may appear either on

the relay, depending on the space available, or on a list ac-
companying a small relay.
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