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Relay General Application Guidelines

PREFACE

Thanks for choosing our relay and your time to read this guideline .If you have any suggestion please
feel free to contact sales (@ foward-relays.com. We will read your suggestion carefully and it will be

appreciated.
The product reliability is means its working reliability. In aword it isas the probability that a relay can

perform a required function under given conditions for a given duration or number of cycles. It is
formed by the product's intrinsic reliability and application reliability. The formeris determined by the
product design and manufacturing process, while the latter is related with the customer's proper
selection and the manufacturer's before-service and after-service. Based on the years of experience. we
present this application guideline. Although we are not updated with the ever changing application
circuits, we would like to discuss and exchange ideas with the customers so as to enhance the relay

reliability and alsoimprove our service.

1. SIMPLE PRINCIPLE AND APPLICATION

Relay is an automatic electrical switch, when given a certain input signal, such as electricity,
magnetism, light, heat or pressure etc. (Note: It means all ro nothing ,or the relay performance will be
compromised) and maintain a long enough time, it can automatically switch the controlled circuit to
produce a jump change. When the input isreduced to acertain extent and maintain a long enough time,
it then restored to its original state, the control circuit is also stepped back to the original status.
Regardless of therelay function principleand structure ofany form, itis always consists of input circuit,
comparative structure and output circuit. Therefore, the relay is a four-terminal component, and its

input and output must be isolated.
As for the electromagnetic relays, itis the electromagnetic suction and the elastic material mechanical

reaction force that makes the jump change in the output circuit (contacts circuit) (regardless of
permanent magnet of latching relay). After the relay has passed the verification of design and
production, its electromagnetic suction and mechanical reaction force is generally able to meet the
relationship shown in Fig.1. The arch is for electromagnetic suction, the curve is for mechanical

reaction force. Here:
Uc rated voltage Ub rated pick-up voltage
Ue rated hold voltage, specified Up actual pick-up voltage
Regarding the magnetic circuit, when the coil is powered, the magnetic components in the magnetic

circuit will be magnetized. When coil is applied with Ub, it is a rational magnetic circuit design to have
its partly magnetization curve of the magnetic system as A point in Fig. 2, the soft magnetic parts close
to full capacity when armature is pulled in ; When coil is applied with Uc, the curveis as thatpoint B in
Fig. 2, the soft magnetic parts have been basically saturated when armature is pulled in.
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There are a lotof relay applications, they are summed up as follows:

1) Separation between theinput and outputcircuit;

2) Signal transfer (from make break or whereas);

3) Strengthening outputcircuit (Between transfer several loads or different power loads);
4) Repeating signal;

5) Transfer different voltage orcurrent;

6) Remain output signal;

7) Locking circuit;

8) Providing remote control.

2. DEFINITION OF RELAY TERMINOLOGY
Electrical relay
Device designed toproduce sudden and predetermined changes inone or more output circuits when
Certain conditions are fulfilled in theelectric input circuits controlling the device.
All-or-nothing relay
Electrical relay, which isintended to beenergized by a quantity, the valueof which iseither within its
operative range or effectively zero .
Note: “All-or-nothing relays ” include both “elementary relays ’
Electromechanical relay
Electrical relay inwhich the intendedresponse results mainly from the movementof mechanical
Elements.
Electromagnetic relay
Electromechanical relay inwith the designedresponse is producedby means ofelectromagnetic
forces.
Monostable relay
Electrical relay which having responded to an energizing quantity and having changed its condition
,returns to its previous condition when that quantity is removed.
Bistable relay
Electrical relay which, having responded to an energizing quantity and having changed its condition,
remains in thatcondition after the quantity has beenremoved; a furtherappropriate energizationis
required to make itchange its condition.
Polarized relay
Elementary relay, the change of condition of which dependsupon the polarity ofits DC energizing
quantity.
Rated value
Value ofa quantity used for specification purposes, established fora specific set of operating
conditions.
Coil Rated voltage
The coil voltagewhich make therelay work, meetingall the electrical, mechanical and environmental
requirements.
Operate voltage (also named pick-up voltage)
Value of theinput voltage atwhich a relay operates .
Non-operate voltage (also namednon-pick-up voltage)
Value of theinput voltage atwhich a relay does not operate.
Release voltage
Value of theinput voltage atwhich a monostablerelay releases .
Non-release voltage (sometimes itis called holding voltage)
Value of theinput voltage atwhich a monostablerelay does notrelease .
Operate range of theinput voltage
Rage ofvalues ofthe input voltage for which arelay is able to perform its specified function.
Rated pickup value (voltage)
As the currentor voltage onan unoperated relayis increased ,the value (voltage)at or below which
all contacts must function.
Rated hold value (voltage)
As the current or voltage on an operated relay is decreased , the value which must be reached before
Any contactchange occurs.
Reset voltage
Value of theinput voltage atwhich a bistablerelay resets.
Non resetvoltage
Value of theinput voltage atwhich a bistablerelay does notreset.

&

and “time relays” .
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Operate time
Time interval between the application of the specified input voltage to a relay in the release condition

and the change of state of the last output circuit, bounce time not included.

Release time

Time interval between the removal ofthe specified input voltage from a monostable relay in the
operate condition and the change of state of the last output circuit ,bounce time not included.

Reset time

Time interval between the applicationof the specifiedinput voltage toa bistable relayin the operate
condition and the change of state of the last output circuit, bounce time not included.

Bounce time

For a contactwhich is closing/opening its circuit, time interval betweenthe instant whenthe contact
circuit first closes /opens and the instant when the circuitis finally closed/opened.

Stabilization time

Time interval between the instantwhen a specifiedinput voltage isapplied to anelectromechanical
relay and theinstant when thelast output circuitis closed /open and fulfils the specified
requirements, bounce time included.

Contact time difference

For arelay havingseveral contacts of the same type, the difference between the maximum value of
the operate(release) time of slowest and the minimum value of the operate(release) time ofthe
Fastest. As for the 1 form Ccontact, it isthe break time for both contactcircuit.

Contact circuit

Output circuit containing contact members.

Note : A change-over contact involvestwo connected contactcircuits.

(1) @
| ) (1) contact set
‘ L SR | (2)contact circuit
‘ - | | (3)contact member
= (4)contact point
.

Fig. 3 Contact circuit

Contact set

Combination of contacts within a relay, separated by their insulation (see Fig. 3).

Contact

Arrangement of contact members, with their insulation, which close or open their contact circuitby
their relative movement (see Fig. 3).

Contact resistance

Resistance or voltage-drop measured from the contact terminals when they are closed.

Contact gap

Gap between the contact points when the contact circuit is open.

Creepage distance

Shortest distance alongthe surface ofthe insulating materialbetween the two conductive parts.
Clearance

Shortest distance in air between tow conductive parts, or between a conductive part and the
accessible surface ofa relay.

Shelf Life

The shelfduration interval when the relay cannot put into operation but can store before therelay's
unstable change appearsand when therelay cannot operateits function accordingto the concerned
specs.

Service life

Continuous operation cycles or time, until the determined failure percentage occurred.

Remarks: According to IEC61810-2: 2017, the defined percentage is 10%and the confidencelevel
is 90% . GB/T definition (thatis IEC terminology)
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Contact load type

CCO Aload characterized by amaximum switching voltage of 30mV and maximum switching
current of 10mA.

CC1 Alow load without contactarcing.

Note: Arcing witha durationof upto 1msis disregarded.

CC2 Ahigh load where contactarcing can occur.

Load types

Resistive GB/T specified L<RX10° or L<10"H (R-Q,L-H);

Inductance L/R=0.005s315%, loadrange: <250V, <1A, used for communication, dataprocessing;
L/R=0.040s3 £15%, load range: 0.02-600V, <100A;

AC cos®=0.4+0.1

Note :allow to useother than 0.040s, yet consent isrequired between themanufacturer and theuser.
Categories of protection

GB/T (IEC) specified:

RTO: Unenclosed relay Relay not providedwith a protectivecase.

RT I : Dust protectedrelay Relay providedwith a case which protects itsmechanism from dust.
RTII : Flux proof relay Relay capable of being automatically soldered without allowing the
migration of solderfluxes beyond theintended areas.

RTIII : Wash tight relay Relay capable of being automatically soldered and subsequently

undergoing a washing process to remove flux residues without allowing the ingress of flux or washing
solvents.
Note: Inservice, this type ofrelay is sometimes vented to the atmosphere after the soldering or washing

process in this casethe requirements withrespect to clearancesand creepage distancescan change.
RTIV: Sealed relay Relay provided witha case whichhas no ventingto the outside atmosphere,

and having a time constant better than 2>X10"s inaccordance with IEC 60068-2-17.
RTV : Hermetically sealed relay  Sealed relay having an enhanced level of sealing, assuring a time
constant better than 2X 10°s in accordance withIEC 60068-2-17.
Note:
BV, 0 Standard atmospheric pressure (Pa)
T Vo Relay inside effective space (cm’)
L Leakage rate (Pa cm'/s)

Basic module
Module is a unit of sizeused as an increment in module co-ordination(ISO standard 1791)
Basic module(M) is astep ina grid system as shown Fig. 4.
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3. GENERALREQUIREMENTS
3.1. Safety
3.1.1. Life and property safety, and pollution free
Relay should maximize the use of environmental protection materials, recyclable materials and
regenerated materials. Materials should be able to self-extinguishing, Not self-ignition, non-
combustion, non-release harmfullevels of gases(such as toenable cover explosion,toxic or to
contaminate contact); at alonger period of time (3 ~7 years), no transformation, non-deformation;
plastics used mustbe thermosetting, nocotton or woodfiller; reinforced plasticsshould not release
solid particles in the thermal shock; leak test should notuse silicone oil; external part shall have zinc
plated; forbidden orless use ofthe following 18 kinds of materials,use only when other materials can
not meet the performance requirements, these materials are:
Chromium and itscompounds, cadmium andits compounds, leadand its compounds, mercury and its
compounds, nickel andits compounds, benzene, toluene, xylene, dichloroethane, chloroform,
trichlorethylene, tetrachlorophthalic ethylene, tetrafluoroethylene CFC, MEK, Freon,cyanide and
its compounds, methyl isobutyl ketone, magnesium and its compounds.
Others, such as electromagnetic interference, radio frequency interference, noise and
electromagnetic compatibility and otherrestrictions should also be limited.
Some Europeanusers claimnot touse poly PBDE (PBDE), poly biphenyls (PBB) and
perfluorooctane acid (PFOS) (as aflame retardant).
3.1.2. Normal performance under predictable environment
That is environmentaladaptability, such as insulation (including lightning strikes, electrical
clearance, creepage distance,etc.), dangerous firetest, heat and flame resistance, PTI, flame,
electromagnetic interference and mechanical stress (vibrationshocks, centrifugation, etc.)and some
climate parameters (climatecycle, thermal shock, humidity, salt spray, thermal resistance, dust,
solvent resistance and fluid contamination, etc.). Furthermore, products and their packages should be
able to withstandrough road transportation, such as vibrationsand swing tests, as well asstorage test.
Material highest temperature specified and itsproof should bein line withIEC 60695-2-10 andIEC
61810-1:2015 Article 16. Material should be subjectto IEC 60695-2-12 (flammability index) and
IEC 60695-2-13 (ignitiontemperature) test.
3.2. Quality consistency
Product selection can getaway failed product atearly stage and improve the reliability of the entire
batch of products, but the selectioncan not improvethe reliability ofsingle product. Itshould not rely
on selection to get best individual product from alot. Therefore, 100% test items (such as hand-over
inspection), if the failure number is cumulatively more than 10%, the entire batch should be rejected.
3.3. Useful lifeand failure rate, Service life andits reliability
There are twoways to expressproduct function reliability
3.3.1 Indetermining the percentage of failure (also known as the cumulative failure rate) under the
cycle number ortime , thatis, the usefullife expectancy. On behalfof IEC 61810-2:2017 and MIL-
PRF-32140:2004. The former or time specifies failure percentage as 10%, confidence level as 90%.
The later specifies amaximum cumulative failure rate as 1%, confidence level as 95%. Both get from
Weibulldistribution.
3.3.2. Thelargest failurerate within useful life expectancy, it representsin GB/T 14598.1-2002 and
IEC 60255-23. Weibulldistribution is used to calculate the instantaneous failurerate for IEC.
Note:
a) The failure rate anduseful life provided by manufacturers are got from testinglab, not theuser’ s

actual failure rate.
b)As the testdata is obtained from a testlaboratory, there is anissue of confidencelevel (1-a), that is
the probability estimates are right. In other words, users have certain risk, the riskis ().
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3.4. Quality assurance

3.4.1. Quality assurance systems: Quality assurance systems are [ISO9001, ISO14001, IATF 16949.
The instruments and equipments used forcontrolling, monitoring andtesting are notonly in line with
above quality assurance systems(such as ISO9001. GJB/T9001B), butalso the requirement from
4-4-2. Theinspectors and manufacturers must pay attentionto it.

3.4.2. Testing instruments and equipment

Modern industrial productionapproach great importanceto SPC (statistical process control), it
requires data todo statistics, requiresinspection to getthe data. Inrelay manufacturing process,
(regardless of semi-automaticautomatic manufacturing) haveseveral quality control points,
inspecting a certain number of parts and components every day from time to time for quality control
and supervision. There are dozens ofitems in ISO9001 mentioned about inspection and testing. There
are two keyfactors in inspectionand testing: Firstis testing instruments and equipment; secondis
testing standards. This is alsoone of thekey parts inQuality Assurance, One offive elements in
IATF16949 is MSA (Measurement Systems Analysis).

3.4.2.1.The instrument must be went through the standardization examination

Principle and requirement

1)Standardization examination:

Terminology and definition: It has the directrelation with the measuring method, test environment
and the failure criteria. The mostupdated standard must be applied for the terminology and
definition.

Measuring method, it including test principle, test environment, data collection way, collection
failure criteria andthe stress applied during the test & pretreatment beforethe test. [fno other
specified, the destructivetreatment or non-destructivetreatment should notbe applied beforethe test,
as it cancause the invalid test result, suchas the baking, etc.

Accuracy, see3.4.2.3

It mustbe pointed out that the instrument error cannotbe treated as the measuring data error.

Data processing, itmust be scientificand accurate, conformsto the therelated regulation. Ifit is
necessary, the formula and the computing method should be approved by the accrediting body.
Failure criteria(or qualificationevaluation), it mustconfirm to the standard requirement. Ifthe test
result must beconverted into the value under thebase condition afterthe the measuring for some
parameters, then the formula must conform to the data processing requirement. If necessary, the
failure confirmation process should be approved by the accrediting body.

Arbitration: In case of any dispute, itshould be proceeded based on the relevant arbitration condition
and test method. If it isthe function checkand there isany dispute, thenit shall referto the step
function method.

2)Repeatability and reproducibility, no matter it is the special instrument or the test circuit, it must
conform to the principle of repeatability and reproducibility, so as to ensure the comparability and
credibility for thetest result.

3.4.2.2. Theinstrument must beapproved

Appraisal certificate

The instrument and machine must be approved, its copies should be packed together with the
instrument and machine to the end user. The appraisal certificate must mark what the standard that the
instrument and machine meet, including the standard number andissue number. The standard audit
report must beavailable during theappraisal(including instrument and machine), if the instrument is
not appraised, it should be used with caution.

3.4.2.3 Instrument and machine error

The error for the instrument and machine should be less than the 1/3 ofthe allowable error of the
measured parameter. The error for thecalibration test machineshould be lessthan 1/4 ofthe allowable
error of themeasured parameter.

Remarks: Theerror of theinstrument and machineshould not beregarded as the measured parameter
error.

3.4.2.4 Certificate of permission to use

The instrument must be calibrated regularly, verify the measurementaccuracy and it error, the most
important is to check if it conforms to the current standard. Ifthe standard proposed in expertise report
of the instrumentand machine hasbeen invalid, thenit is necessaryto re-audit whetherit conforms to
the current standard, including the terminology, measurement methodé&, principle, stress&tolerance,
data collection&resolutionratio, failure criteria and data processing, etc. Itis suggested that the
standard number andissue number shouldbe stated inthe certificate of permission to use.

3.4.2.5 Instrument and machine life time

The lifetime for theinstrument and machine should not bedetermined the by time duration, and it
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shall also not based on ifit conformsto the product technical condition. Thelife time for the
instrument and machineshall be basedon if itconforms to the current standard, ifnot, it cannotbe in
use eventhough itis inintact orit isthe justreleased from the factory.

3.4.2.6 Remarks

(1) Unlessotherwise specified, the tested product should not be impacted by the destructive or non-
destructive handling .

(2) The former test itemshould not affect the thetest for thenext item.

(3) Thetest should notbring the contaminationor damage forthe product.

(4) Thetest should bewith the repeatabilityand reproducibility.

(5) It isbetter with thestatistic analysis forthe batch testresult.

(6) Theacceptance for anypiece parts and material doesn’tmean the acceptance for the finished
product. Test machine shouldnot generate thejamming signal orreduce, remove thesignal generated
by the relay.

3.4.3 Alternative circuit

Takingthe relay for example, the test machine and test circuitas this standard specified should be
prioritized, any alternativetest machine andtest circuit mustbe approved bythe related authority.
Article 6 from IEC61810-1:2006 has the regulation: under the special case, the adoption of the
deviation value should be approved to be reasonable. These values should comply with the
manufacturer requirement, any alternative method shallbe approved by the related authority, also it
must be notedin inspection report. Above requirement also besuitable for the document which is
deviated from the standard(such as the mounting way for the temperature rise test). Itshows any
condition thatis deviated from the standard or any alternative test circuit or test machine mustbe
approved by therelevant authority, which canprove it isthe reasonable, andalso it shouldbe stated in
the report.
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Tablel Relay parameters and their using conditions

Item Using conditions Requirements Remarks
DCorAC DCor ACrelay AC relay shall specify 5S0Hz or 60Hz
Rated Value Ratedvoltage Uc Tolerance MIL*10%, IEC+5%. When

Pick-up voltage Ub=75%Uc (DC)
=85%Uc (AC)
Release voltage U=10%~5%(DC)

voltagefrom
Ub—Uc—Ue or from Uf—0—Ua

(non-operate voltage), contact is not

allowed contact
circuit resistance
abnormal change
time.

Rated life

Failure rate

If <10 us, itshould be specified in

the contract

Rated life (whether with reliability)

Failurerate under different rated
loads

=15%Uc(AC) allowedto changestatus(reakorRe-close)

é except for normal contact bounce
g Measurementshouldbe doneat three axles,
§> Output Power Coil consumption (W)
2 | Power Supply res Coil ResistanceRo(or Zp should>20 | Tolerance +10%
2 Rs (orZs) times Rs orZs Basetemp IEC:23°C
- Max environmental | Max allowed working temp Tmax

temp Tmax Heat Resistance=AT/W

Temprise AT=material temp—Tmax

Provide DC supply | When component anti-voltage at Any transient suppression will affect

by using component [ <10Uc , should have coil relay pull-in and drop-out time as well

or filter, Continuous as life.

working(energizing) | Latching relay

for several days

Switching mode Contactmode and load numbers Contact types referring table 3

and load numbers, Besttoselect (K) type contact

phase transfer. Rated load nature,max value and min

Rated load nature & | value Pay attention to inrush current | Tolerancetl0%; inrush currentof special

level. of specialload load referring to table 4

allowed contact Contact circuit resistance(or voltage| Differenceof max and min contactcircuit
o circuit consumption | drop) and its stability. That is under| resistance should be <10% of beginning
< Ub. Uc. Ueand Uf. zero. Ua contact| value. Step functiontesting , test per each
% circuit resistance and difference of | cycle, total3 times.
‘?‘3 max and min.
-

IEC specifyany abnormal changes less

than10 usistobeignored

Best value under Tmax

Failureratio of middle level currentunder
high temperature specify separately.
Manufacturer should provide magnet
route structuretype

IECisnot compulsory.

Ningbo Forward Relay Corporation LTD.
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Tablel Refer to table1(continued) Relay parametersand their usingconditions
Ite
o Using conditions Requirements Remarks
0.1
Max switc hing ratio Max switching ratio = High level (or CC2) should reduce
g L+ I,
(]
g (time/s )
S | Allowed max t, operate time, t: release time
é switching time time for contact to stable closing (or
break ) (tc)
Transfer time Trarsfertime (ts) ts=50 p s(IEC)
Environmental temp | Allowedoperating temp range
PC board use Not to select RTO', should select [ Terminal pin space distance and mounting
RTII~RTV holes spacedistance is
solder ability fulltimes of 0.508mm.
Solder heat-resistant Pb free solder material is 30°C higher than
1000m abowe high | Low airpressure that of Pbsolder material
air space or high | Bestto select latching relay
vacuum
c It is better to add bumps and (or) [ Discuss with manufacturer for specific
% Usedon trans port swing tests besides vibration, shod | requirement
§ equipment (tools), and centrifuge tests.
g Relative humidity, salt spray, solvent
2 damp or corrosive resistance and fluidtest
_§ gases contai ning Should select RTIV or RTV Manufacturer should provide effective
E explosive gas, place Electromagnetic Compatibility internal spacefor the product .
sensitive to Remarks: Products and the distance
electromagnetism between product and lead wire.
Electromagnetic interference
Several products Electromagnetic interference
side-by-side or near
largecurrent line
Insulation resistance .  Dielectric
Insul ation property strength
(including lightning strike)
clearance. creeping distance. PTI
Mounting method
Mounting method Contact resistance between relay | May be measured with contact circuit in
socket terminal pin and socket the socket
Safetycertificates UL. VDE. TuV. CQC etc
For special items, try to find the relevant standards, if there is no standards to be based on, should try to put
forward specificquantitative requirements and test methods .( Quantitative requirement is better)
Notes: 1.Unlessotherwise specified, all electrical and mecha nical and environm ental parameterstoleranceis =10%.

2.Storage condition recommended: clear air

pollution is lessthan(3C level 2 of IEC 60721-3-3).
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4.2 Allowance tolerance of influence quantity
Mace sure the tolerance for influence quantity is not more than the allowance value.
Please referto table 2 forthe allowance tolerance ofinfluence quantity(IEC).

Table2 Allowance tolerance of influence quantity(IEC)

Influence quantity Reference quantity Allowable deviation

Temperature Lowtemp.23°C Hightemp. | £5K

RH 50% *£25%

Pressure 96 kPa *10 kPa

Atmosphere Clearair Polluton less than
3C20f IEC60721-3-3

Externalmagnefic induction 0 +0.5mT

Frequency 162/3, 50. 60, 400 (HZ) | £2%

Distortion factor5%

Wave form
AC wavefom Sine wave
distortion<10%
Waveform factor: 0.95~1.25
DC componentwithin AC current | 0 peak2%
DC ripple 0 6%
L=0 L<RX10%; L<10H
Resistive 0
cos & =1 001
Voltage/Current (CoillRating) Decided by themanufacturer | £5%
Load resistive +5%
DC (H) +15%
Loadinductance
ACcos ® +0.1
Load capacitor
(Indading distribution) < 50pF

Output resistive (Zs)

Loadimpedance Z

Zs < 0.02Z(0.052)

Power
Output resistor (Rs)

Loadimpedance R

Rs < 0.02R(0.05R)

source

Adjustment rate

Coil <5%

Other<9%

Ningbo Forward Relay Corporation LTD.
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5. Ordering
Order contract is the first step. The beginning is the most difficult part . It is the good men for

signing the contact , the pile and record is critical.

NingBo Forward Relay Corp. Relay orderng information:
JZC-32F CZ 10DC12V 0.2

| L

Coil power consumption,(W)
Coil rated voltage, DCor AC,(V)
Rated contact current , (A)
Enclosure: Z-flux proofrelay S-Washtight relay

Contact arrangement: A-make B-break C-transfer(break before make)

Type

Table3 Contactarrangements:

Name SPSTNO | SPSTNC |SPDT(B-M)| SPDTNO SPDT(M-B) |SPSTNODM| SPSTNCDB
J

Marks w or\T L} | i 01r\§L wJ

5| 2

E L'E) H D 4 E B SH SD

D

O

<

= <

= % A B C K D U \%

Table4 Types of loadsand level ofinrush current

Types of loads Level of inrush current Inrush time(s) Remarks
Resistive Steady current L<10"H or COS®=1 ?0 o1
. 10~20 times as large as Shall be regarded as inductive load ,butT =L/R<10s can be
Solenoid 0.07~0.1 o
the steady current regarded as resistive load
5~10 times as large as . . L
Motor 0.2~0.5 Canreplace the test with5~6 times current resistive load
the steady current
Incandescent 10~15 times as large as 0.34
lamp the steady current ’
About 3 times as large
Mercury lamp 180~300
as the steady current
Fluorescent 5~10 times as large as
<10
lamp the steady current
Sodium vapor 1~3 times as large as
lamp the steady current
20~40 times as large as Long transfer wire. filter power source shall be regarded as
Condenser 0.01~0.04 o
the steady current capacitive load
5~15 times as large as
Transformer
the steady current
3~10 times as large as
Contactor 0.02~0.04
the steady current
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Table 5 Mounting Method:

Terminal
Type PC board mount Socket mount socket mount TM type TMP type
[=}
@]
23 [ [
S
S o
S 5557 —_—
P.M4.M4S. M1B.
» | MIBS.M4S. JRC23F JQX-14Fn | NVFM.NVFS-
& NT90T NT90TP. NT90T.
NG8N.NGSND.NGSQN. ° JQX-13F, NTO8T.
2 NT90TP, JQX-13F.
T | NTT2 NT73. NT73-2)  \p75 JZX-18FF. % JQX-102F......
T | NT73series. NT77 NT78, NVF7....... JZX-18FF......
2 | N4100. 4117, N6SF
JZC-32F. 33F.
NV23K. NV231......
6.THE USE OF RELAYS
6.1. Coil
Note:

a) Theuse ofany coil voltage less than therated coil voltage will compromise the operation ofthe
relay .

b) pick-up, holdand release voltage for test purposesonly, are not tobe used asdesign criteria.
¢)NARM statesin "Engineer’ s Relay Handbook" 15.3.7: " relay should not work under pick-up
voltage.

d) when energizing istoo high, the higher part after pulling-in will be converted mostly to heat and
flux leakage, more harmthan good.

Energizing time: relay at continuous work should be energized continuously; magnetic latching
relays energizing time is threetimes the operate or release time, whichever is greater; for the dual-
coil magnetic latchingrelay, two coils shouldnot be energized at the same time.

Suppression circuit: it is not recommended for the users to add their own suppression circuit, any
transient suppression circuitwill extend theaction or (and)the release time, affecting life expectancy.
If needed, consultwith the manufacturersand state inthe contract, itis best tohave the factoryto

Provided, where necessary, to carry out life test.

_____________

Power supply Relay
Fig.5 Transistor driven circuit
When energizing with transistors, it is important to pay attention to the relationship ofleakage
current and conductionvoltage drop andworking current, circuitas shown inFig. 5, itis OK to
inspire one relay, but not functional to inspire tworelays, when inspiring 3 relays, the relays will not
be ableto function. When several product coils in parallel, pay attention to coil counter electromotive
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force, because drop-out and pull-in of several products are notalways atthe same time. Fig. 6 to Fig.9
Is comparison ofseveral commonly usedcircuits in parallel.

+V

[J

Fig.6 One type ofrelay parallel connections

=110V J ~110V—
] K N
[
18 b Say N
(a) Unreasonable parallel connection (b) Reasonable parallel connection
Fig.7 One type ofrelay parallel connections
! — |
'V—l—; w—— vV h 4V |
I I
A N !
! 1 Lh ] i
(A) Unreasonable parallel connection (b) Unreasonable parallel connection (c) Reasonable parallel connection
Fig.8 The second typeof relay parallel connection
~L 1
2l Lhf L L m
I—« 3 L K
(EE N K, — =
'
Lh | BN’
1
L] &
(a) Unreasonable parallel connection (b) Reasonable parallelconnection

Fig.9 The third typeof relay parallel connection

6.2. Contact

6.2.1 General requirement

Contact shall beused based onrated load nature of the contactsize, its upperlimit shall notexceed
the upperrating limit, and the lower limit shall not exceed the lower requirements. It is easy to have
problems if contactnot used withinspecs scope.

It is one of the methodsto improve thereliability by useat lower rating, but be careful when
decreased to intermediate current, especially athigh temperatures. The relay contacts which can
switch 10Areliably, may not beable to performreliably at low current level; A product which can
work reliably atrated load andlow-level current, notnecessarily reliable underintermediate current.
Should notimprove contactrated load by using two contacts in parallel, nor enhance the rated voltage
by application ofcontacts in series,because contacts donot always movesimultaneously. When
using redundancy technologyto improve systemreliability, pay attention tocontact failure modes
and failure mechanism. Two relay contacts connecting in parallel may make contact first off thenon
visa verse. When paralleling one relay contacts, itis important to the standards in accordance with,
transfer time definitionin

Relay coveris marked with only the rated resistive load value, the ratings of other nature and the
smallest rated load should check theproduct detailed specifications or obtain therelated materials
from manufacturer.
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The relay whichcan switch single-phase AC power supply doesnot necessarily tobe suitable to
switch 2 non-synchronous single-phase ACload. Any productbeing used with more than 10mA/6V
(resistive) or beingtested is nolonger recommended forlow-level.

6.2.2. Contact Connect

Contact circuitand its symbol, see section 6. 3.2.

Connection ofload circuits impact alot onthe contacts performance reliability. Fig. 10 (b) is more
reasonable than Fig.10 (a), because the former arcing time is halfshorter than the latter. Fig.11 are
two unreasonable connection, especially in motor load, inductive load or capacitive load.

For phase conversion, polarity conversion load, three location contacts (E type) should be selected,
such as Fig. 13 and Fig. 12 (b), yet, Fig.12 (a) isnot recommended, unless authorized by
manufacturer, atthis time, productshould have specifictime for conversion,its life testshould be in
accordance with IEC61810-1:2008 and IEC61810-7:2006 requirements.

Value ofa quantity used for specification purposes, established fora specific set of operating

N
N \ N N\

Load Load

Conditions.

+V

Load Load

) (b) - —=

Fig.10 relay load connection method Fig. 11 Unreasonable load circuit

o) %J
o

Power Source Power Source A B Zerp Line
Load Load
Load Load
(a) Unreasonable (b) reasonable
Fig.12 Polarity transfer load Fig.13Phase position transfer load

6.3. When the contact load = CC1 class, there will be arcing, along with sparks and metal flying,
therefore, Rt0 products are forbidden on PC board. RTO and RT I products are forbidden under
explosive atmosphere or heavier wind sand condition, preferably RtIV or RTV Products are
recommended. Although relay has certain anti-interference ability, but relay should not be installed
near big magnetic field, unless being magnetic shielded, because of limited anti-interference ability.
The interval betweenseveral relays installedside by sideshould be Imm at least.

When install relays, do not hit on relays or bend the leads. For bolt or screw terminal installation, the
torque should not be greater than the values listed in Table 6. If the terminal leads are too long, it is
better to contact with manufacturers to get shorter leads products. The users should not cut leads short
themselves.

Ningbo Forward Relay Corporation LTD. w9244



— FORWARD RELAYS

245

Table6 Bolt Twisting Force Value(N.m)

Boltspecs M2.5 M3.0 M3.5 M4.0 MS5.0 M6.0 MS.0
For wire head-in 0.40 0.50 0.80 1.20 2.00 2.50
connection head-out| 0.20 0.25 0.40 0.70 0.80
Forterminals 0.40 0.50 1.00 2.28 4.00 8.00 11.00
Formounting 1.00 2.00 4.20

6.4. Pleaserefer tobelow forthe relay soldering and cleaning

1.Mounting

T

2 Flux coating

i

)
3

o
o
oo
8
(¢)
a.
=
=
>

3.Preheating

=
=
=

eater

4.Soldering

//

Solder

N
N

5.Cooling

Avoid bending the terminals and hitting the relay. A bent terminal
will not assure relay characteristics, especially a sealed relay. If the
terminal is too long, please ask the manufacturer to make a short one,
not to cut by yourself.

Do not overflow onto the top of PC board. Use rosin-based flux, not
to use acid-based flux. Automatic flux coating is just suitable for
sealed type relay, hand flux coating shall be used for dust-covertype
relay.

Preheating acts to improve solderability, but the preheating temp.
shall notbe overthe highesttemp. designed with the product.

Table7
Automatic soldering Hand soldering
Wavesoldering Electric iron
No solderoverflow PC board | Iron power 30~60W
Solder temp:260°C Iron tip temp:280-300C
Solder time<<5s Solder time<:3s

An immediate cooling after soldering, avoid using frozen gas blow.
Clean relay when its temp. is back to the room temp.
Avoidof terminal cut.if teminal cat is carried out,breaking of wire at a

coil may be caused by vibration of a catter.
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6.Cleaning

~— N—

Immersion cleaning is just suitable for sealed type relay. Avoid

ultrasonic cleaning. Avoid the cleaning solvent penetrate the relay

—=— —

,:I\‘

Washing Solvent

—7

6.5. The contact between metals:
The contact between different metals will produce couples-potential difference, in the atmosphere of

moist or corrosion, it will speed the corrosion by the effect of primary battery . especially for the
grounding connecting line, the higher electric potential will be caused by improper use.The relative
standard of relay have stipulated that the coupling potential difference should not be over 0.25V. The
table 8 has listed common metals electromotive force ( basic standard by silver ) and compatible

Table8 Compatible couples”

solid particle dropping into the relay.

when brushing clean the relay. Use alcohol cleaning solvent. After
cleaning, open the vent hole if there is one in the case, but avoid the

anodic)

Anodic
Group Metallurgical category EMF index Compatible couples
No. v 0.01V
Gold, solid and plated;
1 gold-platinum allozs; wrought 0.15 0
platinum (most cathodic)
Rhodium plated on silver-plated v
2 copper 0.05 10 ” Q
Silver, solid or plated ;high silver
3 alloys 0 15 k * ?
Nickel, solid or plated ;monel metal
4 high nickel-cooper alloys 0.15 30 + + ?
Copper,solidorplated;low
brasses or bronzes silver solder;
5 German silver; high copper-nickel| -0.20 35 O
alloys; nickel-chromium alloys;
austenitic corrosion-resistant steels |
Commercial yellow brasses and ¢ ¢
6 bronzes -0.25 40 ( ? q)
High brasses and bronzes, naval
7 brass; Muntz metal -0.30 45 ? * ? ?
18 percent chromium
8 type corrosion-resistant steels -0.35 50 ‘ + + + ?
Chromium, plated; tin, plated; 12 ‘ o
9 percent chromium type corrosion{ -0.45 60
resistant steels l
10 Tin-plate; tinplate; tin-load colder| -0.50 65 ® ? ? ? q)
Lead, solid or plated; high lead
11 alloys -0.55 70 ‘++ +q)
Aluminum, wrought alloys of the
12 duralumin type -0.60 75 ‘ * * * Cl)
Iron ,wrought alloys other than ‘
13 duralumin type; aluminum, case| -0.70 85 CF
alloys of the silicon type
Aluminum, wrought alloys other v V VY
14 than duralumin type; aluminum, -0.75 90 L J ? ? T ?
case alloys of the silicon type
Aluminum, cast alloys other than v Vv.UVvey
15 silicon type; cadmium, plated and| -0.80 95 X X X )
chromated qD
16 Hot-dip-zinc plate; galvanized steel| -1.05 120 ‘ q)
Zinc, wrought; zinc-base die-
17 casting alloys; zinc,plated -1.10 125 ‘
Magnesium and magnesium-base
18 alloys, cast or wrought(most -1.60 175

Note: 1)Compatible couples-potential difference 0f0.25 V maximum between groups;
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6.6. Theselection of mental wire cross-sectional area

There will be the thermal effect once the current passes through the mental conductor. The bigger
current density, the more serious the heating problem, thus the mental conductor orthe insulating layer
for lead wire will be burned out, so the current density of Copper and Aluminium which allowed to be
passed will be limited in a certain degree. The table 9 lists some allowable current density for Copper
and Aluminium, that is the relationship between cross-sectional area and current magnitude. The user
shall choose the size of connecting wire based on switching current (or carrying current). Here the
conductive areaafter being soldered shall also be considered.

Table 9
Wi Non- Non-
rres Bareness bgreness Bareness bgreness
. . .| wire . . . wire
Diameters Area Material| single wire| j . pandle | Material| single wire | 5 handle
Cmm) (mn) (A) conductor (A) conductor
(A) (A)
0.50 0.20 2
0.60 0.28 5
0.80 0.50 11 7.5
1.00 0.79 16 10
1.25 1.23 22 13
1.60 2.01 32 17
2.00 3.14 41 23
2.80 6.16 55 33
Cu . Al

3.15 7.80 73 46 60 36
4.00 12.57 101 60 83 50
5.60 24.63 135 80 108 66
6.50 33.18 181 100 152 82
7.20 40.72 211 125 174 105
8.00 50.27 245 150 202 123
9.00 63.62 283 175 235 145
11.00 95.02 382 200 266 162
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(1) GB/T 2900.63; GB/T21711.1-2018; GB/T2423.23-2013;
(2) NARM: ({Engineers’Relay Handbook) 1990;
(3) 1IEC 60255-23: IEC 61709: 2017; IEC 61810-1: 2015; IEC 61810-2: 2017; IEC 61810-7: 2006;
(4) Zhao Jian-xiong: “JRC-490M Design of Ultra-compact Sealed DC Electromagnetic Relay” , Electrical
components, 1998 NO.2;
(5) Electronics Standardization Institute: “The Base ofReliability” 1980; .
(6) Zheng Tian-pei: “Inspection of ElectromagneticRelay” Ningbo Forward Relay Corporation Ltd. 2006;
(7) Zhang Jiao-suo: “The Research ofRelay Arc Phenomenon and Its Parameters Test” , master’ s their of

Xian Jiaotong University 1987.
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