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Phenomenon

Reason

Strategy

A. Fault Function

1. Use Lhe wrong Coil Raling Voltage

2. Connection failura

3. No Input Signal

4. The Voltage of Power Supply descant

§. The Circuit Valtaga dascended(usually caused
by the large Machine working too close to tha
Relay or the Connestion Wira Is too fong
Inductive Voltage(Min. Switching Voltage)
rajsed by the ambient Temperature

Coil broken

@

~

1. Review and select the right Rating

2. Confirm the Voltage between the Coil

3. Confirm the Voltage between the Coil's Terminal

4. Confirm the supply Voltage

5. Double check the Circult Voltage

6. Give the individual test to lhe Ralay

7. If the Coil burning out, please rafar to No.C in
the following contents. If the broken is caused
by Electrical Corrosive, please reconfirm the
Input Paolarity of Coil Voltaga.

B. Response Failure

oy

The Insulation input Signal is failed

Used the Roundabout way lo input the Voltage

to the Cofl

3. Tha remaining Voltage caused by the
seml-conduclor circult

4, When the Coil and Gapacitor in parallel which

caused the Response time delayed

The Contact slick

Ll

o

Confirm the Voltage between Cail's Terminal

. Confirm the Voltage between Coil's Terminal
Caonfirm the Valtage batween Coll's Terminal
Confirm the Valtage between Coil's Terminal

. Pleasa refer 1o No.D in the following Contents.

bW

C. Cell Deslructive

-

. Input Voltage is not the one specified In the
Catalogue

1. Confimm the Voltage batween Coll's Terminal
2. Review the Rating Vollage

2. Use the wrong Coil Rating Vollags 3. Reconfirm the Ambienl condilions
3. Layer Short
1. The Load of connecled Maching is over the 1. Confirm the capacity of Loading

D.Contact specified Load(the Contacts could not afforded) 2. Confirm the Switching Load

Destruclive 2. On/Off Frequency Is over the specified one 3. Confirm the Loading Clrcuit
3. The Short of the Loading circuit 4. Please refer to No.G in the followng Contents
4. Frequency Difference caused the abnormal §. Confirm the Specification of Contacts
Switching On/Off of Contacls

5. The specified Life time is over

E. Failure Contacts

-

The Oxidation of Contact's surface

2. The loss and deterioration of the Cantacts

3. Tha Terminal or the Contacls deviated from it
position, all causad by Incorract function

1. Reconfirm the Ambient Conditions or Review
the Select of Relay

2. The specified Life Time is avar

3. Pay attention to the operation Vibration and
Impact

pey

. Incorrect Selection of Relay's Specification

1. Review the Selection of Relay

B AbFGEE! 2. The conslderallon of Application’s Load had not 2. Review the Selection of Relay
. been studied well (e.g. Molor, Solenoid, Land 3. Applled with the protect Circuit fo deduct the
Consume of Load.) Spark{Arcing)
Contacts 3. No ol4ction Circult of Contact had been applied 4. Raview the Sslection of Relay
4. The withstand Voltage is poor between the
Conlacts
1. The applied Voltage of Coll is poor 1. Confirm the Voltage between the Coll's Terminal
2. The Ripple of Power Supply is too high(DG Type} |2. Confirm the Ripple’s Rate
G. Freguency 3. Incorrect Select of Raling Coll Voltage 3. Review the Rating Voltage
Diffarence 4. Inpyl Vollage rising slowly 4. Applied with the revislon Circuit

5. Wear and tear of Iron Core
6 The debris between the reed and cora

5, The specified Life Time is over
6. Remove the debris
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, RELAY HANDLING METHOD.

Please keep the specification of applicable coil voltage, switching times and ambient temperature within the
values mentioned In the catalogue. Care should be taken to obsarve correct coil polarity (+,—) for polarized
relays. Proper usage is that the rated voltage shall be applied to the coil. Use rectangular waves for DC coils
and sine waves for AC coils.

The rated switching power and life are glven only as guidelines. The physical phenomena at the contacts and
contact life will greatly depend on the type of load and the cperating conditions. Therefore, be sure to
carefully check the type of load and aperating conditions before use.

Please design enough cutrent path of copper pattern on the P.C. Board from the actual operating conditions
before use.

It will be effective if the short alr gap is designed on the P.C. Board when the large surge voltage may be
provided to insulate the gap between the contacts or between the cail and contact.

Be sure the voltage applied to the coil does not continuously exceed the maximum allowable voltage.
Absolutely avoid using switching voltage and currents that exceed the designated values.

Do not exceed the usable ambient temperature values listed in the catalogue.

It will be recommendable to wash completely the sealed type (S/H) refays with Freon within as short a fime
as possible if washing process Is required. If the relay with plastic case is washed in high lemperature water,
the waler immersion may cause problems. If the washing process with water selution is required, please
discuss with us about the possible terms and conditions. Avoid ultrasonic cleaning fo all types of relays.

As a guide, use a fasten mounting with pressure of 4 to 7Kgs (8.8 ta 15.4 Ibs) for relays with tab terminals.
It is recommended to mount the relay within 3 months after manufacturing to avoid any oxldation of terminals
or deterioration of solder ability.

AAIll the contents listing below should be noted carefully before you use the relay.
USE, STORAGE & TRANSPORTATION

During the use, storage and transportation of relay, it should not be exposed under the sunlight directly. The
Relay should be stored undsr normal temperature, molsiure and pressure.

High temperature and heavy molsture may cause the oxidation of contacts. When the temperature draps
suddenly, the condensaticn may cause heavy moislure inside of the refay and result in function failure.
Please do not use the relay under following conditions:

FLAMMABLE or EXPLOSIVE GAS which may cause FIRE or EXPLOSION.

DUST, WATER, SOLVENT, MEDICINE, OIL

ORGANIC GAS, 502, H2S Gas

OUTSIDE MAGNETIC FIELD OVER B00A/M

AREA WITH MAGNETIC GRANULE

QUTSIDE OVERLOADED WEIGHT

+* When in use or during the transportation, the relay should not be dropped or impacted, Please do not

ramove the cover of relay.

* For appliances with motor or other sources that may cause vibralions, please check the resistance of

vibration in the spegcification of each model at first.

* Please make sure the terminals inserted into the hole of P.C. board are in the right and vertical position.

Please do not bend the terminal when use.

+* When connecting the terminal with lead wire, please make sure it is fastened correctly.
# For the dasign of P.C. board, please do not arrange relays too close to each other, since heat may cause

function fallure.
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“ CONTACT.PROTECTION CIRCUIT

ltis recommended that one of the Contact Proteclion Circuits (see below) be employed to prevent faulty contacts
(e.g. metal deposilion between mating contacts). All those failures are caused by arcing. rush current, etc. Use
of this Contact Protection Circuit may cause the release lime of the relay to increase. Therefore, please check

the load and the characteristics of relay before selecting a Contact Protection Circuit.

Gircuit E l ch — Applicability
ircuit Example aracteristics
2 AC pc
_RE,—TXP e @ If using with AC voltage, impedance of the load should be
[_ S smaller than the RC circuits. When the contacts release, the A @]
i © R current will flow through RC to Induclor load.
T © |tis effective when connected to both conlacts, pawer supply
I = voltage across the load is 100 10 250 V.
Faver 2 Ll If the load is a relay or solenold, the release times will be{ O @)
: extended.
Diode Type ® The diode connecled in parallel will make the energy in the
,—""'_ coil to be transferred to induction load by the flow of current
.o and the energy will be consumad by the impendence of X @)
SOURY induction load as heat. The release time of the contacts wilf
be much longer than RC Type.
Diode and Zener @ Ii the release lime of tha contacls is expected to be very long,
Diode Type this type is recommended.
X O
P Dxde
sourcs
Zoner Dido
Varistor Type @ Using the steady voltage characleristics of the varistor wil
Ty make the gap between contacts be able to endure high
l l‘ voltage. This varistor type also decreases the release lime of O @)
L4 it contacts. If the power supply voltage is 24 ~48V, please
l LJ" connect the varistor to the load. If the power supply voltage is
— 100~200V, please connect the varistor to the gap between
contacts. Both methods of connection are effective.

Avoid using a surge suppressor as shown below:

Powar c
By

L

Load

This is effective in diminishing the
arcing when the contact is opened.
But, when the contacts are closed,
the energy is stored in the C
{capacitor).

Meanwhile, the contacts will close,
and the short-circuit current flows
in, causing the contacts to melt and
be stuck.

This is effective in diminishing the
arcing when the contact is opened.
But, when the contacls are closed,
the energy is stored in the C
(capacitor).Meanwhile the contacts
will close, and the short-circuit
current flows in, causing the
contacts to melt and be stuck.
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£FVPE OF LOAD ANDINRUSH CURRENT _

The differant types of load and their speclal inrush current are the two important factors in the swilching
frequency of the relay. In addition, they greatly affect the contact walding, particularly the inrush current. When
choosing the relays, the current under steady condition and the inrush current should be taken into
consideration, and kept within a safe range. The different types of load and their corresponding Inrush current
are shown in the following table.

Type of Load Inrush current
Resistive Steady state current
Solenoid 10~20 times the steady state current
Motar 5~10 limes the steady state current
Incandescent Lamp 10~15 times the steady state current
Mercury Lamp 3 times the steady state current
Sodium Vapor Lamp 4~3 times the steady state current
Capacitive 20~30 times the steady state current
Transformer 5~10 times the steady state current
1. Incandescent Lamp Load  ific 5to 15 times 4. Motor Load  ifio 5 to 10 times

_J incandescent lamp
Approx. 1/3 seconds 0.2 lo 0.5 second
Inrush current/rated current
2. Mercury Lamp Load  ifio 3 times 5.Solenoid Load  ifio 10 to 20 times
[ :
LW{'
3 10 5 times 0.07 to 0.1 second

The discharge status, transformer, choke coil,
capacitor, etc. are combined in common discharge

lamp circuits. Note that the inrush current may be 20 | 5, Electromagnetic Contact Load Ifio 5 to 10 times
to 40 times, especially when the power supply

impedance is lowsr than the high power faclor type.
Conlads
G -!r
o Lo

1 to 2 cycles
(for high power factor type) (1/60 to 1/30 seconds)
3. Fluorescent Lamp Load  ifio 10 to 15 times 7. Capacitive Load  ifio 20 to 40 times

172 to 2 cycles
{11120 ta 1730 seconds)

10 seconds or lass
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* SWITCHING FREQUENCY OF CGNTACT

The large contact load can generate strong discharge; therefore, the temperalure of contact may be increased
by the heat due to the discharge if the open-close frequency of the conlact Is increased, shortening the life of the
relay. Generally, the life span indicated in the catalogue are oblained from the tests as per the faltowing
open-close frequency. If the frequency is increased, it is essential to further verify the health of the relay.

Contact-switching Standard Switching
Gurrent Load Frequency

Under 3A 1 Sec, On,, 8 Sec. Off
3A or greater 1 Sec. On., 9 Sec. Off

GOIL TEMPERATURE RISE

@ When voltage is input to the relay, the temperature of the coil rises because of heat lost by copper wire. Also,
if loading current is input to the relay contacts, temperature of contacts will rise.

© By the generation of heat on contacts, the temperature of coil will be Increased further.

@ This is not a concern on the relays if switching the current is less than the loading current of 2A.

© When the relay is operated again after the carrying current has been Input to the coil for a long time, the
resistance of the coil may be increased, and then the pull-in voltage will become higher than the [nitial value.
Also, the pulHn voltage may become higher when operating at high amblent.temperature conditions, Please
note that coll resistance in this catalogue is for an ambient temperature of 20C. In general, the resislant
temperature coefficient of copper wire will be about 0.4% per 1 degree C increase in temperature. Thereiore,
the resistance of the coil will be increased in proportion to the resistant temperature coefficient.

- VOLTAGEINPUT TO THE COIL OF RELAYS

The most basic operation lerms of relay are inputling rated voltage to the coll for its reflable performance.
Therefare, please take care when inputling rated voltage when coil temperature is rising, and ripple of current
and voltage. Itis recommended to input the rated voltage to its coil and zero voltage level suddenly, rather than
gradually decreasing coil voltage. If the coll voltage over maximum allowable coil vollage is input to the coil for
a long time, the temperalure of the coil may dramatically increase and then copper wire may be interrupted due
to excessive heal, causing a very dangerous problem for operatlon of relays.
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'SOLDERING AND. WASHING GUIDELINES .

Process

Guidelines

1. Mounting of Relay

=

TET

@ Do not bend the terminal to make it self-cliinching. The Initial
performance of relays cannot be guaranteed if terminals are bent.

@ If chuck is conducted on the relay during automatic packaging, do
not push hard on the cover. It may cause damage and or change the
characteristics.

Correctly drill the PC board according to the given PC board pattern
illustration.

2. Flux coating

Flux Bath

@ Due to Dust Cover Type Relays without anti-flux invasive {reatment,
do not use the sponge to absorb the flux, it may make flux penetrate
into product interior when P.C, Board is pressed from the top.

® Use rosin-based flux which is non-corrosive and and suitable for
relays. The flux solvent should be alcohol which has less chemical
aclion.

@ To prevent flux from penetrating into product interior, please coat
with thin and uniform layer, adjust the position to avoid flux overfiow
onto the top of PC board. With dip method, please also monitor the
flux liquid level.

® Please be note that only terminals can be coated with flux, other
places such as the boitom surface of relays will cause insulation and
deterioration when it is coated.

3. Prehealing

[‘\/V\/\/\f\\
Heater |

® Be sure to preheat before soldering.

@ Preheating acls lo improve solder ability.

@ Preheat according 1o the following conditions.
Temperature .....100°C/ 212°F or less
Time within....... Within approx.1 minute

@ Please note that long exposure io high temperatures (e.g. dueto a
malfunctioning unit) may affect relay characteristics.

4.3oldering

Solder

Automatic Soldering

© Flow solder is the optimal method for soldering.

® Adjust the lavel of solder so that it does not averflow onto the top of
the PC board.

® Unless specified individually, soldering under following conditlons
depends on the types of Relay.

@ Soldering Temperalure... approx. 250°C/482°F (approx. DWS 260C)

® Soldering Time...Within approx. 5 seconds (DWS approx. 2 seconds
far first time, approx. 3 seconds for second time)
Hand Scldering

@ Keep the tip of the soldering iron clean.

® Scider Iron...30 ~60W

@ iron Tip Temperalure... approx. 280~300C

@ Soldering Time...Within approx. 3 Seconds
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5.Cooling @ Immediate air-cooling is recommended to prevent deterioration of
RS the relay and its surrounding parts due to soldering heat.
Y, @ Although the Sealed Type Relay can be cleaned, avoid immersing
‘/,? the relay into cold liquid (such as washing solvent) Immediataly after
soldering.
Daing so may deteriorate the sealing performance.
Lu—w—vJ
6. Washing ® Do not clean Dust-Cover Type Relay and Flux Resistance Type

Washing Solvent

Relays by immersion. Even if only the bottom surface of PC Board Is
cleaned (e.g. with a brush), careless cleaning may cause cleaning
solvent to penetrate the relay.

@ Avoid ultrasonic cleaning for the Relays. The ultrasonic cleaning
may cause breaks in the coil or slight sticking of the contacts due to
Ihe ultrasonic energy.

-~

. Coating

© When spray coating is applied to a relay-mounted P.C. board, pleasa
mount the relay after coating, to protect them from damaging the
case or affecting failures.

@ Depending on the types, some coating material can be chosen:
epoxy resin, polyurethane, fluorine. But silicone compounds
especially should never be used.

© Do not fix relays entirely by resin, otherwise it will affect the
characteristics of ralays, The temperature of surface solvent cannot
exceed the maximum ambient temperature.
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1. Contact Form

SPST NO SPSTNC SPDT

Form A Form B FormC
l — o—\l —0

2. Rated Load: The rated load of the contact of the relay, which determines the characteristic
performance of the conlact of the relay, is expressed by the switching voltage and swlitching current
and normally means resistive load.

3. Maximum Switching Power: The maximum capacity valua. Do not exceed this value when
designing a circuit. VA rapresents AC and W represents DC.

4, Maximum Switching Current: The maximum value of contact current. When using a relay,
please do not exceed this value.

5. Maximum Switching Voltage: The maximum value of contact voltage. When using a relay,
please do not exceed this vaiue.

6. Contact Resistance: The total resistance value of conductors interiorly which is measured after
drop across the contacts under a stable condition.

” llEIgctrical Charactéristics ..
1. Electrical Life: the life times which are switched at the rated operating frequency with the rated
load.
2, Mechanical Life: the life times which are switched at the rated operating frequency but without
the rated load.
3. Insulation Resistance; The resistance between contact and coll, conductive terminals and
non-conductive matal parts (bracket, core, etc.), or the resistance between conlacts.
1.Bstween coil and contact terminals.
2.Betwaeen contact terminals.
3.Betwaen two groups above of contacts.
4, Pressure Resistance: With same locations of the applied voltage and insulation resistance, the
critical value of insulation that can withstand without rupturing when a voltage is applied for 1 minute.

LA Coil

1. Coil Voltage: A reference voltage applied to the cail when the relay is used under the normal
operation conditions.

2. Coll power consumption: The power (W) {= rated voltage (V) x rated current {A)} consumed by
the coil when the rated voltage is applied to .

3. Coil Reslstance; The resistance of the coil measured at a temperature of 20T with a tolerance
of +10% unless otherwise specified. {The coil resistance of an AG-switching relay may be given for
reference when the coil inductance is specified.)

4. Operate Voltage: The threshold value of a voltage at which a relay operates when input the
minimum voltage is increased gradually with coil temperature at +20°C.

5. Release Voltage: The threshold value of a voltage at which a relay releases when input the
maximum voltage is decreased gradually with coil temperature at +20°C.
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RT3 ERS%

HSIN DA
HSIN DA NAIS OMRON | AUITS TYCO HONGFA SONGCHUAN | GOOD SKY | TAIKO
941 Ds2y G5V-2 RY/FBR240 | OVATE2T83IVZ3I05 JRAC-27F 876N(502) Gs
046 G2E FBR211 QUA HiM4100F 842 UA-SS
Y14 Hi G5V-1 8y TSC JRC-23F ST
843 Js GELE FBRi60D 172 JAC-3FAUJQAG-3FF 833H RW-5H
942-1 JR G2R-1 VS/FBRS1 OMIRKS/RKB | JOX14FFIHF14FR) 793 Mi
942-2 JRUW G2R-2 VS/FBRE2 OMI2 RKS/RKB | JZX140FF(HF14DFF) 793 Mi2
942-T JR G2R-1E | VSB/FBRG1 OZRKS JOX14PWIHF14PW) 793 GZ
944 GM
845 JV GEC/GSCA PCD 201
849 VF JOX-37F
951 HL LY K10 JOX-13F SCLA/SCL RET
952 JT MY KHA JZX-18FF SCLE/SCLD
954 |JRIAF-TMP G5J VR OMIF JOX-62F
957 LZ OUDH T73 HF8 843 UDH
971 JOC-12FF 834
972
951-1A-TV LK1 G5PA-1 SDT-R JZC-36F SMIT
981-2A-8P7 LK2 G5PA-28 OS5A-DM3 4010
981-2A JA JV OSA-DMS HF42F 401
982-1A OJIQJE HF32F 835 GJ
982-1C OJIOJE HF32F GJ
G53{0PEN) JT G8rP ORU T90 HF2{10 832 GU
953G JT ORU T390 JOX~105-1 832 GU
953A JT GapP ORU Tg1 JOX-105F-2 GU
9538
958M ORU T JQX-105F~-4 Gu
853K BS5AWP GU
853E B55AWP GU
201
Yo2-1 GSAL-1 FTR-H1 RT-B/C HF-115F BB1 1P EMI-1P
Y02-2 FTR-H2 AT-E HF-115F 881 2P EMI-2P
Y02-T G5RL-1-E RT-D HF=115F-T BB1H EZ
Y21 JS G5LE FBR160 PCE/SRUDH T7N JQC-21FF 812BH RCDH
Y31 LD GEN F3 PCJ HF46F
122-1 OM! RKS/RKB Ml
132-1 G5AL-1 FTR-H1 RT-B/C HF-115F 881 1P EMI-1P
132-2 FTR-H2 RT-E HE-115F 881 2P EMI-2P
132-T
133 QJ/0JE HF32F 635 GJ
95610PEN) FBR270 VKP HFKP 822 CAR
356 G8PE FBR274 VKP HFKP 822 CAR
961 CB GBL VF4 HFV4 792 GRL
961A VF4 HFV4 792H GRL
962 CM GBH/GBHN VFM HFV6 a7
963 JSM FBR1EQ T72M HFKB 883HM RWM
964 JIMICQ GEAN FBR51/52 HFKW 895 JMAIMW
964-T
965{OPEN) V23072 VKM HFKM ARWSH
865 VKM HFKM 861 ARWSH
65T BB1T
Y15 804
Y16 GBJR V23134-JVF7 897
102 103 B
953BH
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