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The definitions as state
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d in the Engineer's Relay Handbook shall apply unless otherwise stated he
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this document to adequately define test equipment capable of performin

P5 A or more. These tests must be capable of performing without human as
and of recording the actual test results eh electronic media and/or hard co

d Reset Value (Voltage)

rstood that pickup, latch, and-feset are essentially the same function app

be verified and jmeasured in the same manner.

to the pickup cpil and observing.that all contacts have transferred to the energized state.
to transfer to the energized state shall result in relay rejection.

state. If proper opération occurs, the unit shall be dropped out, voltage reduced anoth

actors. Although the following discussion refers only to pickup, latch and r

Itage) shall be verified by instantaneously applying the maximum specifie

ltage) shall be measured after verification of pickup, by dropping out the 1
oltage,~reducing the coil voltage by 2% of the maximum specified
reapplying to the pickup coil and observing that all contacts have trans

ein.

g the electrical tests of
sistance, except where
py print out.

ed to different types of
bset value (voltage) will

i pickup value (voltage)
Failure of any contacts

play by instantaneously
bickup value (voltage),
ferred to the energized
pr 2% of the maximum

specified pickup value (voltage), instantaneously reapplied, and checked for proper operation. This cycle shall be
continued until the lowest applied voltage which fully operates he relay is determined. This lowest applied voltage
shall be the measured pickup value (voltage). This technique shall be referred to as "step back”.

3.1 ltis the intent of
relays fully rated
specifically noted

3.2 Pickup, Latch, an

3.2.1 Itis to be undg

relays and con

3.2.2 Pickup value (

3.2.3 Pickup value (

removing coll
instantaneousl|

3.24

A second method for measuring pickup value (voltage) is by step forward. In step forward, a voltage below the

expected pickup value (voltage) is applied to the coil. This voltage as a default, will be the maximum permissible
dropout value (voltage), but may be set to other values. From this initial value, the voltage to the coil shall be
increased by steps of no more than 2% of the maximum specified pickup value (voltage), allowing sufficient time
for relay response, until relay pickup occurs and all contacts have transferred to the energized state. The lowest
voltage at which the relay picks up shall be the measured pickup value (voltage).
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The third method for measuring pickup value (voltage) is by ramping. In ramping, a voltage below the expected

pickup value (voltage) is applied to the coil. This voltage as a default, will be the maximum permissible dropout
value (voltage), but may be set at other values. From this initial value, the voltage to the coil shall be increased in
a linear manner, with a rise time of 10 times the L/R ratio of the tested coil. The lowest voltage at which the relay
picks up and all contacts transfer to their energized state shall be the measured pickup value (voltage).

For both the step forward and ramp methods provided, the maximum pickup value (voltage) has been verified in

accordance with 3.2.2. If pickup has not occurred by the time the maximum pickup value (voltage) has been
reached, the test shall be terminated and the maximum pickup value (voltage) reported as the measured pickup

Higher rates of voltage ramping are permissible provided the ramp rate does not affect the integrity of the

3.25
3.2.6
value (voltage).
3.2.7
measurement
3.3 Dropout Value (M
3.3.1  The maximum
shall be held f
dropout value
measured drop|
rejection.
3.3.2 Higher rates o

measurement i

3.4 Hold Value (Volt3

\VlaaTald=) than +10%

oltage) (Not applicable to latching devices)
operating voltage shall be applied to the coil and proper operation verifie
voltage) is that voltage at which all the contacts have returned to their g
put value (voltage) must be within the allowable dropouttange. Failure to d
f voltage ramping are permissible provided thesramp rate does not aff
y more than £10%.

ge) (Not applicable to latching devices)

operating value (voltage) shall be applied to the coil and proper operatig
held for one time period and then‘reduced to zero within one to three time

e, the specified hold value-(veltage) shall be the maximum allowable drop
tonsidered rejected if the ‘measured hold value (voltage) is higher than t
e, and Contact Bounce Times

efining opefate, release, and contact bounce can be found in MIL-PRF-610

e specified, all times testing shall be performed at the rated coil voltage,
reds>thé ATE shall be capable of performing additional testing of any

d. The applied voltage

br one time period and then reduced to zero within one tocthree time periods. The measured

e-energized state. The
D so shall result in relay

bct the integrity of the

n verified. The applied
periods. The measured

fage) is that voltage at which>any contact changes from its energized stfate. Unless specifically

but value (voltage). The
ne specified hold value

6.

When additional times
or all of the following

Auxiliary contact loading during testing shall be a maximum of 100 mA at 6 VDC, although it shall be possible to

reduce the contact loading when specified. Primary contacts without a low level rating may have testing
performed at any voltage up to the contact nominal rating. The timing mechanism shall be capable of resolving

100 ps in duration on the auxiliary contacts.

The ATE shall be capable of measuring the operating, release, and bounce times of all contacts, comparing those

times to a specified range of allowable values, and determining acceptance or rejection. The ATE shall also be
capable of displaying the specific information on each contact.

3.4.1  The maximum
voltage shall be
hold value (vol
stated otherwis
relay shall be
(voltage).

3.5 Operating, Relea

3.5.1  Anillustration d

3.5.2 Unless otherwi
tests are requ
requirements.

3.5.3
contact bounce

3.54

3.55

It is understood that operate time refers to the time lapse between initial energization of the coil and the transfer

of all contacts. As such, it is applicable to the pickup operation of side stable relays, and to latch and reset
operation of latching relays. Contact bounce is not included in operate times. The appropriate voltage is to be
instantaneously applied to the coil and the contacts monitored for operation. Any contact which exceeds the
allowable limit shall be cause for relay rejection.
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3.5.6

3.5.7

3.5.8

Release time refers to the time lapse between the removal of coil power and the transfer of all contacts. As such,
it is applicable only to the dropout operation of sidestable and normally open relays. Contact bounce is not
included in the measurement of release time. During testing, the coil voltage shall be instantaneously removed
and the contacts monitored for proper operation. Any contact which exceeds the allowable limit shall be cause for
relay rejection.

Contact bounce refers to that time period during pickup/closing and dropout/trip testing during which the contacts
intermittently make and break continuity. The ATE shall be capable of distinguishing between contact bounce
(contact voltage drop 90% or greater applied contact voltage) and dynamic contact resistance (contact voltage
drop less than 90% of applied contact voltage). The ATE must be capable of looking for bounce at least four
times longer than the maximum allowable bounce of the relay (i.e., 20 us if the maximum is 5 ps). Coil voltage
shall be instantaneously applied and removed during bounce testing. The ATE shall be capable of monitoring all

contacts for both_make
bounces within|that period and determine the acceptance or rejection of the relay. Any, cor
maximum allowable bounce shall be cause for relay rejection.

Unless make-bgfore-break action is specified, double throw relays shall show ne‘evidend
contacts closing before all normally closed contacts open; any normally closed contacts s
normally open ¢ontacts break. Contact break bounce on release of normally‘open contacts
be less than 100 ps.

3.6 Transfer Time

3.6.1

3.6.2

3.7

3.71

Transfer time i a test unique to double throw relays and refers to the time on a double thrq
no current flowp through any of the contacts. Transfer times‘may be determined for sides
by calculation pnce the operate and release times are\ determined, or it may be teste
pickup will be the difference between the operate timef'the normally closed contact of the
the operate time of the normally open contact of the 'double throw pair. Transfer time du
difference between the release time of the normally open contact of the double throw pair,
the normally cl¢psed contact of the double throw-pair. Transfer times shall be compared to
transfer time. Unless otherwise specified, transfer time must be greater than zero and less
transfer time fo[ any contact outside of allewable range shall be cause for relay failure.

Transfer time df a center off, double throw relay is determined by energizing one coil and
for all contacts|to transfer their @nergized state, then instantaneously removing voltage f
and reapplying|it to the de-enérgized coil. The release time of all contacts of the first coll
all contacts of the second,hall be measured, and the transfer time shall be calculated as
the release timg of the first ‘coil energized - closed contacts and the operate time of the
closed contacts for gach double throw contact pair. Transfer time shall also be dete

riod and the number of
tact which exceeds the

e of any normally open
hall not make before all
(where specified) shall

w contact during which
table or latching relays
. Transfer time during
double throw pair, and
ring dropout will be the
and the release time of
the specified allowable
than allowable limits. A

allowing sufficient time
rom the energized coil,
and the operate time of
the difference between
second coil energized -
'mined for the reverse

sequence de-ehergizing the second coil, and energizing the first. The switching of coil
coils must take| neslonger than 1 ms. The ATE shall be capable of performing transfer ti
coil voltages, cO i fmTitsamndreject

double throw contact exceeds allowable limits, or unless otherwise specified is zero.

Dd U C cdoulcU c W dllOWdDIC C|C 9 c [Cldy

Simultaneous Operation

pbower between the two
es testing at specified
the transfer time of any

Simultaneous operation is a requirement that certain groups of contacts operate together within a specified time
period. Given the results of operate, release, and transfer time, simultaneous operation may be determined
without additional testing, unless the coil voltage required for simultaneous operation is different than that used in
operate, release, and transfer time tests. If additional testing is required, the ATE shall be capable of determining
the needed test and calculating simultaneous operation from the results.
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3.7.2

3.8

3.8.1

3.8.2

3.9

3.9.1

3.9.2

3.10

3.10.1

3.10.2

3.10.3

3.11

3.11.1

Relays with large numbers of auxiliary contacts may require the ATE to be capable of assigning all contacts into
many groups. Within each group, the simultaneous operation range shall be the difference between the highest
and lowest measured time within each group. Therefore, as many as ten simultaneous operation ranges may be
obtained from each simultaneous test performed. The ATE shall be capable of comparing each measured value
with the specified allowable range, and determining if the relay is acceptable or rejected. The ATE shall be
capable of displaying the simultaneous operation range for each group, and if a relay is rejected, specify the
average high and low for the group, and identify the specific high and low contact. Simultaneous operation may
be required for operate, release, or transfer time. The ATE shall be capable of performing simultaneous operation

on any, all, or none of the contacts.

Coil Current and Resistance

measurement time, and compare the measured values for both inrush and steady, state
values. Currenfin excess of allowable values shall be cause for relay rejection.

When required| coil resistance will be determined by repeating the pickupivoltage test g
applied by the measured coil current. This may produce a pickup coil fesistance and a h
ATE shall be cgpable of determining the coil resistance without additional testing.

Coil Transient Suppression

When required| the ATE shall be capable of measuring the transient voltage generated
dropout, or during energizing of the second coil of a magnetically latched relay.

Transient voltage shall be measured as follows. The'relay shall be energized by applying
coil voltage ofl the proper polarity to the coil!{_After one to three time periods, the
instantaneously removed and the relay allowéd to dropout. The ATE shall be capable
negative voltage spike which follows and comparing it to the maximum allowable limit. An
shall be causel|for relay rejection. A transient voltage test when required shall be perforr

Itage. The current may
is reported shall be the
ing the coil voltage and
to maximum allowable

nd dividing the voltage
pld coil resistance. The

by the relay coil during

he maximum operating
coil voltage shall be
of measuring the peak
pxcessive voltage spike
ned on each coil of the

relay. It shall bg possible to disable the.reverse polarity check for selected relays.

Insulation Resistance

nsulated terminals and
bTD-202. The test shall

When required
between all ter
be performed ir

the ATE shall measure the insulation resistance between all mutually
minals and ctase in accordance with method 302, test condition B of MIL-{
all possible states of the relay (a maximum of three).

The ATE shall a¢eept a matrix describing the test points for each test state, and apply 500[ VDC for a maximum of
2 min per test poini. The resistance of that path shall be measured during the application of voltage, and if the
resistance at any time during the 2 min period exceeds the minimum allowable insulation resistance and is
increasing, the test may be terminated. The insulation resistance at the end of the test shall be the measured
insulation resistance and be compared to the minimum allowable insulation resistance. Measured values below
the allowable resistance shall be cause for relay failure.

The ATE shall allow insulation resistance to be measured at any point up to 2 min.
Dielectric Withstanding Voltage

Relays shall be tested in accordance with method 301 of MIL-STD-202. Dielectric voltage shall be applied
between all mutually insulated parts and between these points and case or ground. A leakage current of more
than 1.0 mA at the specified test voltage which is caused by arc over (air discharge), flash over (surface
disclosure), breakdown (puncture discharge), or other insulation breakdown, shall constitute a relay failure.
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3.11.2 The ATE shall accept a matrix describing the test points for each test state. This matrix is identical to that used in
insulation resistance testing. Additionally, the ATE shall accept two test voltages for each test point, one
describing a 1 min test, and one describing a 2 s test.

3.11.3

The ATE shall apply the 2 s voltage level for 2 s to each test point and test state as described by the supplied

matrix. In the event of failure of any test point, the voltage level shall be reduced to the 1 min voltage level and
applied to that test point only for 1 min. If that test point fails the 1 min test, it shall reject the relay. If the relay
passes the reduced level, it shall be considered an acceptable relay, and proceed to the next test point, utilizing

the 2 s voltage

level for that test point.

3.12 Contact Voltage Drop

3.12.1 The ATE shall

shall be measu
applying the sq
relay shall then
readings taken
drops, the relay

4. ATE EQUIPMENT

he. r\gpghln of ellpnl\llng the epnr\lflnd current at 8 \/DC to the 9||V|||Qr\l con

red at the points to which external circuits are normally connected. The A
ecified current to the main contact pair and adjusting as necessary.-for
be cycled, and the contact voltage drop measured within 10 s. This cycle
on each specified contact pairs. If any individual reading is in~e€Xcess g
shall be rejected.

REQUIREMENTS

E is intended to reduce the labor associated with performing final testin
ordingly, it is intended that a relay shall bevattached to the ATE, and th
involvement, except in the event of relay failure.

tacts. The voltage drop
TE shall be capable of
contact resistance. The
nay be repeated with all
f the allowable voltage

g of power relays and
en fully tested, without

be programmable with the ability to read its program from some form of per

possible to select the test'results to be displayed or printed.

anent media.

be capable of displaying the status and results of testing on a screen to the operator, as well as
ard copy identified by part.Adumber, serial number, work order number, lot pumber, date code, and

pbe capable of identifying relay failures, printing out the specific failure information and providing all

btion as to causelof the failure.

shall be modular in nature, and capable of being performed as stand alone
htions in.test sequencing may be commanded by the operator.

tests, or in any desired

s toitest sequencing shall be user friendly, and ideally through a menu sys
program requirements without proper authorization.

t|em. Operators shall not

available, it shall be specified in ATE documentation.

4.1 Control

411 The use of AT
contactors. Acq
further operato

412 The ATE shall

413 The ATE shall
printing out a h
date. It shall be]

414 The ATE shall
possible inform

415 The ATE tests
sequence. Vari

4.1.6 Operator acces
be able to alter

41.7

4.1.8

exercising of all programmable subsystems.

4.2 Hardware

4.21
maximum rise t

ime of 100 ps.

Programs for the ATE shall be capable of being prepared off line. If the required software is commercially

Software shall include computer aided verification capability if applicable, and calibration routines to allow

The ATE shall be capable of supplying 0 to 40 VDC, 10 A, with 0.01% regulation to each coil circuit and a

4.2.2 The ATE shall be capable of supplying 0 to 115 VAC rms, 60 Hz, 2 A with 0.01% regulation to each coil circuit.
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