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Company
Introduction

Since its establishment in 1985,
SungWoo Industrial Co. has been
specialized for producing thermal
cutoff and thermal cutoff assemblies.
Currently, we are supplying them
to many companies more than 30
countries over the world.
We’
d like to devote our products
with guaranteed quality and reliability to become first line supplier
in customers’
business.
We, Sung Woo Industrial Co., will
keep doing our best to provide
competitive products and cooperation with our customers.
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BUSINESS AREA
- Thermal cutoff
Metallic Case type (Axial, Spring Action, Current : 5A,10A ,15A) - SW-1,3,5 Series
Low melting alloy type ( Axial, Surface tension type, Current : 2A, 5A) - SW-2 Series
- Ceramic
For Engineering or Electric use
- Thermal cutoff Assembly
- Temperature sensors
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PRODUCTS FOR THE ENVIRONMENTAL REGULATIONS
Our Product are complying with the European regulation for using Hazardous Chemical Substance following the
Directive on WEEE(RoHS). Target hazardous substance : Lead(Pb), Hercury(Hg), Cadmium(cd), Chromium(cr 6+),
Polybrominated biphenyls(PBBs), Polybrominated diphenyl ethers (PBDEs)

APPROVED MARK
SWC Product are recognized by the following major agencies.

EK(KOREA)
HC05001-7055C~
UL/C-UL(USA)
E126429

VDE(GERMANY)
40026132
TUVR(GERMANY)R
9937251 / 9937533

PSE(JAPAN)
JET1054-32001-1007
JD6006333
ISO9001:2008
01 100 096469
CCC(CHINA)
2003010205038994

SUNG WOO INDUSTRIAL CO.
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SWC THERMAL CUTOFF
INTRODUCTION
S.W.C Thermal Cutoff(TCO) known as a thermal link or thermal fuse, provides protection against overheating by
interrupting an electrical circuit when operating temperature exceeds the rated temperature of the TCO.

SW-1 Series
SW-1 Series Thermal Cutoffs uses a thermally stable insulation type organic material as a fusible element and operates by spring action. SW-1 Series is
compact, high current capacity, sensitive to ambient
temperature and single operation over-temperature
protection for household appliances, resistive heating
elements, business machines like refrigerator, oven
boiling pot, iron etc.

SW-3 Series
SW-3 Series is the same physical size as the SW-1
Series. it is rated for operating currents up to 20 amp(250VAC).

FEATURES
-

6

Broad product range for many applications
Stable temperature
Wide temperature range
Small size
Simple installation
Varied connections
High reliability

SUNG WOO INDUSTRIAL CO.

SW-2 Series
SW-2 Series uses a metallic fusible alloy melted
when ambient temperature rises to melting point of
the alloy. An electrical circuit of the thermal cutoff is
opened with forming two separate balls at the edges
of the leads by surface tension of the fusible alloy.

SW-5 Series
SW-5 Series Thermal Cutoff is designed to satisfy
applications requiring miniaturized components that
do not need maximum current interrupt capability, it is
capable of meeting the requirements so transformers,
motors, battery packs and electronic circuit applications.

APPLICATIONS
- Appliances and equipment, electrical plant and machinery.
- Examples : Refrigerators, Rice cookers, Coffee machines, Grills, StovesIrons, Heaters, Hair driers,
Cleaning appliances, Mixer Battery pack, Air conditioner for automobile Electric heating pad.

S.W.C THERMAL
SWCCUTOFF
THERMAL
ASSEMBLY
CUTOFF

SW-1,3,5 Series
S.W.C Thermal cutoff contains a sliding contact, spring, and electrically nonconductive thermal pellet. Under normal
operating temperature, the soled thermal pellet holds spring-loaded contacts closed. So, Current flows from left
lead to the sliding contact through the metal case. When the temperature reached to the designated functioning
point, the thermal pellet melts, allowing the compression spring to relax. That is, spring expend, moving the sliding
contact away from the left lead. The circuit is opened, breaking contact between the left lead and sliding contact.
(SW-1,5 Series)

(SW-3 Series)
*Before

*Before
Lead

Ceramic insulater
Spring

Lead

Ceramic insulater
Spring

CURRENT

CURRENT

Sllding contact

Lead

Thermal pellet

*After
CURRENT

SW-2 Series
s coated
Thermal Cutoff come with axial lead wires. It’
with a special compound to protect it from oxidation.
The coated element is housed in a special insulated
container and is hermetically sealed.
The special resin compound liquefies beginning
when the ambient temperature rises, as the temperature reaches the melting point of the thermal element,
the resin compound generates a surface tension that
causes it to form a bulb-like shape which pulls the
liquefied element apart. The next, permanently breaks
the electrical circuit.

Sllding contact

Thermal pellet

*After
CURRENT

*Before

Thermal Element
Epoxy

CURRENT

Lead
Special compound
Ceramic insulater

*After
CURRENT

EXPLANATION OF RATINGS
- FUNCTIONING TEMPERATURE (TF, Tf)
The temperature at which a thermal cutoff changes its state of conductivity to open circuit with detection current as the only load.
C
The tolerance according to ICE 60691 is + 0, - 10°.
- HOLDING TEMPERATURE (TH, Tc)
The maximum temperature at which a thermal cutoff can be maintained while conducting rated current for 168 hours which will not
cause a change in state of conductivity to open circuit.
- MAXIMUM TEMPERATURE LIMIT (TM, Tm)
The maximum temperature at which mechanical and electrical properties of thermal cut-off can be maintained for 10 minutes without
resuming conductivity after functioning.
- RATED CURRENT
The maximum current which the thermal cutoff is able to carry for a specified time at Tc without alteration of its Functioning Temperature.
- INTERRUPTING CURRENT
The value of the current that the thermal cutoff is capable of interrupting safely at rated voltage and under specified circuit conditions.
- TRANSIENT OVERLOAD CURRENT
A direct-current pulse train which the thermal cutoff is able to withstand without impairing its characteristics.
- RATED VOLTAGE
The voltage used to classify a thermal cutoff.

SUNG WOO INDUSTRIAL CO.
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SW-1

Series

CONSTRUCTION

ELECTRICAL RATINGS
RATED VOLTAGE / RATED CURRENT :
250V 10A(UL,C-UL,VDE,TUV,PSE,CCC,EK)
125V 15A(UL,C-UL)
250V 15A(VDE,EK)
250V 16A(UL)
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INTERRUPTING CURRENT : 250V, ac 15A / 22.5A
TRANSIENT OVERLOAD TEST CURRENT :
DC current pulses, with an amplitude 150 A / 225A
and a duration of 3 ms with 10 s intervals, are applied for
100 successive cycles through the current path.

S.W.C THERMAL
SWCCUTOFF
THERMAL
ASSEMBLY
CUTOFF

DIMENSIONS

MARKING
Each TCD shall be marked with:
Trade Name : S.W.C ℃
Type No. : SW-1XXT
Ratings : Rated voltage(V), Rated current(A),
Functioning temeprature(℃ )
Approval Mark
Lot Code

TEMPERATURE RATINGS

=Approved
SUNG WOO INDUSTRIAL CO.
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SW-2

Series

CONSTRUCTION

ELECTRICAL RATINGS
RATED VOLTAGE / RATED CURRENT :
250V 2A
INTERRUPTING CURRENT : 250V, ac 3A
TRANSIENT OVERLOAD TEST CURRENT :
DC current pulses, with an amplitude 30 A and a
duration of 3 ms with 10 s intervals, are applied for 100
successive cycles through the current path.
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DIMENSIONS

MARKING
Each TCD shall be marked with:
Trade Name : S.W.C
℃
Type No. : SW-2XXT
Ratings : Rated voltage(V), Rated current(A),
Functioning temeprature(℃ )
Approval Mark

TEMPERATURE RATINGS

=Approved

SUNG WOO INDUSTRIAL CO.
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SW-3

Series

CONSTRUCTION

ELECTRICAL RATINGS
RATED VOLTAGE / RATED CURRENT :
250V / 20A
240V / 21A
INTERRUPTING CURRENT : 250V, ac 31.5A
TRANSIENT OVERLOAD TEST CURRENT :
DC current pulses, with an amplitude 300 A and a
duration of 3 ms with 10 s intervals, are applied for 100
successive cycles through the current path.

12

SUNG WOO INDUSTRIAL CO.

S.W.C THERMAL
SWCCUTOFF
THERMAL
ASSEMBLY
CUTOFF

DIMENSIONS

MARKING
Each TCD shall be marked with:
Trade Name : S.W.C
℃
Type No. : SW-3XXT
Ratings : Rated voltage(V), Rated current(A),
Functioning temeprature(℃ )
Approval Mark
Lot Code
±
±

TEMPERATURE RATINGS

=Approved

SUNG WOO INDUSTRIAL CO.
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SW-5

Series

CONSTRUCTION

ELECTRICAL RATINGS
RATED VOLTAGE / RATED CURRENT :
250V / 5A
INTERRUPTING CURRENT : 250V, ac 7.5A
TRANSIENT OVERLOAD TEST CURRENT :
DC current pulses, with an amplitude 75A and a
duration of 3 ms with 10 s intervals, are applied for 100
successive cycles through the current path.
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DIMENSIONS

MARKING
Each TCD shall be marked with:
Trade Name : S.W.C
℃
Type No. : SW-5XXT
Ratings : Rated voltage(V), Rated current(A),
Functioning temeprature(℃ )
Approval Mark
Lot Code

TEMPERATURE RATINGS

=Approved =Approved
=Applied

SUNG WOO INDUSTRIAL CO.
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50

REEL TYPE

5mm
6mm

X

6mm

X : The size can be adjusted at your request

PACKING METHOD (Unit:pcs)
* NOTE
1. POLY BAG PACKING:
Thermal cutoff be packed in a polyethylene bag.
2. INNER PACKING :
SW-1,3,5 SERIES 250mm 155mm 70mm
SW-2 SERIES 155mm 100mm 40mm
3. OUTER PACKING :
340mm 270mm 185mm
4. REEL TYPE PACKING : 360mm 360mm 250mm

THERMAL CUTOFF EXAMINATION
1) FUNCTIONING TEMPERATURE TEST
C lower than Tf, then if the temperature of the chamber and the testing
Installing the TCO in the chamber and gradually increasing temperature up to the 20°
products and made equal. the temperature is increased 0.5~1°per
minute, then the TCO will be function within the specified tolerance.
C
2) TEMPERATURE INCREASE TEST
When the working voltage and current are applied the TCO in ambient temperature, 20~25°,
C the temperature of the TCO will go up. But the increase of
temperature shall be not more than 10 °.
C
3) INSULATION RESISTANCE
After having operated in the Functioniong temperature test, the insulation resistance shall be more then 0.2M
machine.
4) CONTACT RESISTANCE TEST
The resistance of the both leads of the TCO should not exceed 1.5m

when testedwith 500V resistance measuring

within the 10mm length of the leads.

5) DIELECTRIC VOLTAGE WITHSTAND TEST
After conducting the Insulation resistance test, the TCO shall be maintain without breakdown when AC 500V is applied between the leads of the TCO for 1
minute.
6) AGING TEST
After keeping the TCO at the Th temperature for 500 hours with signal current, about 10mA , the TCO shall be tested Functioning temperature test
7) HUMIDITY TEST
After keeping the TCO in the chamber with humidity 90~95% and specified below condition for 500 hours, the TCO shall be tested Functioning temperature test
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APPLICATION INSTRUCTION & CAUTIONS
The thermal cutoffs (TCO) are non resetting, thermally sensitive, single pole, normally closed devices and are intended to be used in appliances.

USE OF THERMAL CUTOFF
Note that the TCO shall be connected at the readily detectable location
when abnormal conditions such as thermostat failure, fan failure, locked
rotor, dry operation, etc., occurred in the appliance. TCO is designed to
lessen the heat created from TCO itself, but there may be a difference
between the ambient temperature and operating temperature of TCO due
to wrong connection method. In order to minimize the difference between
ambient temperature and operating temperature of TCO,it is recommended that the creation of heat can be minimized around the TCO connected
area under normal operating condition, but the heat generation can be
maximized at TCO connected area under abnormal condition.

LEAD FORMING
It is easy to bend the copper lead as it is flexible. But it is likely to be
damaged or broken if TCO lead is bent over 90°repeatedly. When forming the lead, be careful not to apply the forming force directly to TCO body.
i) When Sealant Lead Wire is formed, Bend the lead wire at least 3mm
away from the seal. The damage of the sealant can worsen the air-tightness. Note that bending is conducted with care, since the worse air
tightness impedes the normal operation of TCO. Holders or tools used
during forming lead, must not grasp the body, but lead wire for protecting
the body of TCO against the damage.
ii) Forming lead wire other than sealed lead Bend at least 3mm away from
TCO body since excessive force to the body causes the deformation of
TCO case.
iii) Forming of lead wire by the jig or radio-pincer is helpful for avoiding
cutting, denting, crack, etc.

i) Each TCO has specific electrical and temperature ratings. Each TCO
must be used within the prescribed ratings. These ratings include Rated
Function temperature(TF), Holding Temperature(TH), Maximum Temperature (TM), and the electrical ratings.
ii) It is recommended the TCO connection shall be selected at the location
in the end-use appliances where the undue stresses due to the vibration
or other movement of parts does not apply
iii) TCO shall be the location not coming into the liquids and high humidity
in certain appliances like coffee makers.
iv) The end product should be designed so that TCO does not get any
unusual condition exceeding its Maximum Temperature(Tm) in overshoot
situation when TCO has functioned.
v) The end product should be designed so that TCO detects only theintended heat source. For example, in a heater, TCO does not be connected directly to heater -wire so that heat conductance through the lead
wire does not accelerate the cut-off of the TCO.
vi) Avoid all heat sources except the heat being detected Although TCO
are highly reliable, there are limits to the abnormal states with which a
single TCO can cope. Further, if a TCO is damaged for some reason, it is
possible that it will not break a current under abnormal conditions. If there
is a possibility that personal or properly damage would arise if a circuit
is not broken during abnormal equipment operation (i.e. when there is
a high required safety level), it is effective to add one of more TCO with
different Tf.

PRECAUTION FOR LEAD
CONNECTION
i) Be careful to be free from damage, burn, nick, crack or overheating at TCO
seal or body. If there are such damage as above, do not use.
ii) Experimental assembly trials should be made to check the damage of
lead wire, seal or TCO body.
iii) When connecting wire to TCO, it is recommended that splice or terminal shall be used. The material of splice or terminal should be corrosion
resistant.
iv) When securing the splice or terminal to TCO, be careful not to damage
to TCO body. The material of splice or terminal should be low resistant.
Be careful not cause excessive overheating due to worse connection
method.

SUNG WOO INDUSTRIAL CO.
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APPLICATION INSTRUCTION & CAUTIONS
SOLDERING OF LEAD
The following points should be noted if soldering is conducted to connect TCO lead.v
i) Conduct soldering work on lead far from the TCO body if possible.
ii) Be careful to minimize the heat transfer to TCO body. The precaution of
the heat transfer is not provided, TCO seal or body may be damaged and
broken-down
iii) To shorten the working time, employ pre-soldering process at the intended soldering area.
iv) Conduct the soldering work isolating process by securing the lead
nearest at the body by pincer.
v) Soldering Method to prevent heat.
vi) Mechanical security must not depend on solder alone.

CAUTIONS
i) The thermal cutoff is over heat protection component for home appliances, office electrical equipments, transportation equipment and etc.
Therefore, it is not suitable for detecting abnormal current and voltage
instead of the temperature. Using thermal cutoff as the abnormal current
detecting fuse can cause the malfunction, mechanical damage or fire.
ii) Product design engineer should consider the Tf of thermal cutoff based
on the installation location and soldering method of the end-application.
And, Product design engineer should test the final design with the selected thermal cutoff under various conditions.
iii) Soldering or mounting can damage the sealing or body of the thermal
cutoff and the inner circuit. Therefore, visual & X-ray inspection, contact
resistance test, conductivity test, and cut-off test are recommended to
conducting periodically after soldering or mounting.
iv) We warn general consumers, who are unfamiliar with precautions of
thermal cutoff, not to solder, assemble, or replace the thermal cutoff.

< Soldering Method >

SPOT WELDING
Electric current must not pass through inner electric contact or case of TCO
when welding. The reason is why the passing through of over current damages the TCO element or case.

MECHANICAL STRENGTH
i) Tensile strength of lead Pull force shall not be over 2kg and push force
shall not be over 0.5 kg.
ii) Strength of Case
Applying the excessive force to tie the case body causes the deformation
and worse normal operation of TCO. Since this may cause no-operation
of fuse, be assure to avoid the excessive tying force.

v) The Malfunction of Thermal cutoff can be occurred under certain conditions.
Crushed case, breaking or cracking the seal, exposing the epoxy seal to
cleaning solvents, and current surges that exceed the operating specifications of the thermal aging under some circumstances may also result
in failure to open.
vi) When store or transport thermal cutoffs which have low functioning
temperature, be careful direct sunlight because those thermal cutoffs can
function by temperature rises. Especially, Don’t Store thermal cutoffs in
enclosed area with high temperature.
vii) Thermal cutoff is silver plated. Silver is discolored by chemical reaction with the gas in the air. If air-environment is bed, discoloration can
progress much faster than normal condition. Therefore, we recommend
customers store their thermal cutoffs in the original package blocked the
air. In addition, please refrain from using paper box for keeping thermal
cutoffs. The plastic box or poly bag is more proper for protecting against
the discoloration.

SEALANT
It is not suitable to use in the location being in water, organic material,
sulfurous acid gas, etc.
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The content of this catalog was created to provide information. Thus, it
could be different with actual data. Please use for reference only. For
any questions or more technical information about the thermal cutoff,
please kindly contact to us, SungWoo Industrial Co.

S.W.C
SWC THERMAL
THERMALCUTOFF
CUTOFFASSEMBLIES
ASSEMBLY

THERMAL CUTOFF ASSEMBLIES & CERAMICS
We manufacture Thermal cutoff Assemblies and ceramics for your specific application needs.

CERAMICS

THERMAL CUTOFF ASSEMBLIES
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본사 : 대구광역시 달서구 성서공단북로 381,42697
Head offce : 381, Seongseogondanbukro, Dalseo-gu, Deagu, Korea, 42697
tel : 82-53-583-4132~3 fax : 82-53-584-2923 e-mail : swcfuse@thermalcutoff.com
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