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| itsubishi's Contactors and Motor Starters started with EC series : "". ? :
Mitsubishi's Contactors and Motor 1o -

Since then, products of various series have been highly evaluated
by our customers.

starters continue to be further e o cevelop oose e
developed.

MS-T Series is released.

US-N Series is released.

The Motor Starters has achieved
sales of 100 million units.

MS-A Series

Double ratings consisting of
Green (AC3 grade rating) and
Red (AC4 grade rating) are
adopted, thus allowing the unit
to be down-sized.

MS-A Series is released.

US-H Series is released.
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Desire to
down-size the
switchboard

Desire to
reduce the types

and stock of
switchboard
parts

Desire to
prevent
accidents such
as electric
shock

.

|

Aren't there such

'ooooooooooooooooooooooooooooo Worries in your
current work?

Our new S-T Series
~ will solve customers' problems. |




Solve Together

MS-T Series Introduction

Down-sizing Standardization
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Terminal cover is included as standard.

Inclusion of a terminal cover as standard can improve the safety within the board and reduce the burdens of designating
other types and arranging optional products. Auxiliary contact unit covers are also included as standard.
This will reduce storage and cover cost.

10A frame model has achieved a horizontal width dimension of 36mm!!

The industry-leading smallest dimension* is achieved in a general purpose Magnetic Contactor.
Needless to say, down-sizing of other rated products will be realized to contribute to customers' needs for down-sizing boards.

* In general Magnetic Contactors of 10A frame class (According to our survey conducted in September, 2012)

Actual size

ceee
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Example: Status where 5 units are arranged
43mm x 5 units = 215mm

M2 |2M2L M2l |aMEl oMel
@eee deen deor dena dond
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36mm x 5 units = 180mm

(For details of mounting, please refer to "mounting" on Page 12.)

Frame size | T e
S
AG12V 12 12T AG24V 24
. AG24V 24 24 T AG48V 48—50
N S Front view AC48V 48—50 48—50 .- AC100V 100—127
AG100V 100 100—110 “TAC200V 200—240
AC120V 110—120 115—120 .- .~ AC300v 260— 300
AC127V 125—127 127 " ACA00V 380— 440
AG200V 200 200—220 T ACE00V 460—550
AC220V 208—220 220 ’ *12VAC type is an order-made product.
New T Series | Front view AC230V 220—240 230—240
AG260V 240—260 260—280
AC380V 346—380 380
S-T12 (Auxiliary 2-pole) AC400V 380—415 400—440
AC440V 415—440 460— 480
(Example) AC500V 500 500— 550

Reversing type is also down-sized.

In addition to down-sizing of the Magnetic Contactor,
mechanical interlock required for a Reversing Magnetic

Contactor is also down-sized.
This also contributes to the down-sizing of the
switchboard.

Expansion of standard range for operation coil rating

14 types of operation coil ratings in old series are reduced to 7 types. Applicable voltage range is expanded.
Consolidating the number of the produced coils type allows not just the reduction of customer storage, but also shortening of delivery time.
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<S-2xN10>

<S-2xT10>

Tropicalization treatment, anticorrosion treatment, and
low-temperature-response products are also standardized.

Tropicalization treatment, anticorrosion treatment, and low temperature-response products, which were of special
specification, are also standardized in S-T type Magnetic Contactors. This eliminates the necessity of customer's
type designation and reduces troublesome task. (excluding MSO-T and TH-T type)
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Safety & Quality Global Standard
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Terminal cover with finger protection Certification to various major international standards

Not only major international standards such as IEC, JIS, UL, CE, and CCC but also ship standards and other
country standards are planned to be certified.
This will help our customers expand their business in foreign countries.

Not only in Magnetic Contactors, a terminal cover is also included as
standard even in Thermal Overload Relays, Contactor Relays, and
auxiliary contact units, so that DIN and VDE standards-compliant finger

protection functions can prevent electric shock and improve safety in Applicable standard Safety certification standard

the maintenance and periodical check. International European countries U.S. & Canada
EN I

[About finger protection] EC directive Certification body GB

According to the rules about worker safety and accident prevention against
low-voltage electric facilities and devices by DIN EN 50274/VDE 0660 Teil 514,
the range over which to protect the contact with the live part is classified into
"Finger safe (prevention of finger contact)" and "Back of hand safe (prevention of
contact with the back of the hand)" to set the standard.

A terminal cover for MS-T Series meets the requirement of this rule.

Standards

’ JIS
I E C Planned to be Planned to be u Planned to
certfied in the cetiedinthe G ® L U becertifed
future. inthe future.

TOV Rheinland fulure.

* This is compliant with Mirror contact specified in the IEC standard.
Correspond to subtle load
Responding to a subtle load of 20V3mA under b
rated current and voltage at an auxiliary contact
allows application of the unit to a low-voltage
small current circuit of PLC, etc.

Smart wiring

Use of terminal cover and wiring streamlining terminal further improves wiring efficiency.

Inclusion of a terminal cover as standard allows the cover to be used as a guide to improve wiring efficiency.
And, wiring streamlining terminals (Type name: S-TLIBC) are optionally available. Improvement of
wiring efficiency will contribute to customers' workability and productivity.

( Screw holder lifts up the screw. @ Insert a round solderless terminal (3 Tighten the screw
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Solve Together

I List of Produced Models

@®Motor Starters/Magnetlc Contactors pomreversing

Il New release

90
s~ e --n- T ]
3 | Standard speciication MS-[] OlO|O|-]0]0|0|O|O|O|O]|O|O0]O0]|O0|O0|0|O]| - |-
§ With press button MS-[JPM <> <> <> <> <> -|lolo|-|-|olololo|olo|olo|-|-|-|-1-|-]1-1]-
5 | 3-element thermal MS-[JKP CIO|OIO|IC|-]10]0[0|-]10]0|O|O|O|O]O|O|O]O|O0O]O|0O|O]-|-
Standard specification MSO-["] O|O0|O0|O0|O|-|O0|O|0|O0|0]|0|O|O|O|O|O|O0|O0|]O|O]O|O|O]-]-
DCoperatedtype MSOD-L1 ~ O [ O[O OO - [ - (0|0 -[-]0|-]0]|0|0|O0|O0|O|O]|-|0C|O|O]|-]|-
With |
T MsosR O || o |o|o|-|o|o|o|-|o|ololo|o|o|o|o|o|o|o|o|o|o]|-]-
2-element quick trp type
” themaloveroad relays MSO-LIFS - | - 1O OO -] - |-|-|-|O|O|O|O|O|O |00~ |~ I R
o]
§| |demetem yeo ke O|O|O|O|O|-|o|lo|o]ololo|o|o|ololololololo|ololo]f-]-
n overload relays
§ o | 3-element thermal
§ 2 | overoadrelayswith MSO-CIKPSR & | O [ O | O[O | = |- | -|--]10]0[O|O|O|O|O|O|O|O|O|O|O|O]|-|-
= saturable reactor
& | 3-element quick trip
O | type thermal MSO-LIKF O[O |0 [0 [0 -]010]0|-]0|0|01010|0|O0|O0=-|-|-|-1-|-1-1-
overload relays
. MSOL-[]
Mechanically atched type veonc EEE SOl-|=-1=-]1=-1-1-1-10]-10]O0lO0O]|O|O|O|O|-1O0]O0|0]|-|-
Delayopentype MSO-L DL - | O | = |[O - |- =-[|-|0O|=-]-]0]-]10]O0|O0O|O|O|-|O|-]10]O|0O]|-|-
With aterminal cover MSO-LICX Netey — | = | = | = | = | =[O | O|O|O|O|O|O|O|O|O| -|-|=-|-|-|-]|-]|-1]1-1]-
Wingsteaninngtemind MSO-(1BC O [ O | O | O |O | = |- |- |-|=-|-|-|-|-|-|=-1-|=-|=-|-|=-|=-1=-|-1-1|-
Stendard specification S-[] O|l0|0|0|0|0 OO0 O O|lO|O|O|O|O]O|O0O]O|O|O |00
0 DC operated type SD-[] - (OO -0 -10]0]|-]-]O0]|-]0]0|O0|0O|O|O|O|-]O|OC|O|O]|O
S d
9 Mechanical lached type Sl -l - -1l -]-]-]-]-]1-]-10]-1]0]O0]O|O|O|O|O|-OlO|O]O]|O
£lq SLD-[J
§ *z' Sugeabsorberuitintype S-LISA votedy O | O | O | O[O | O[O |O|O|O|O|O|O|O|=-|=-|=-|=-|=-|=-1|=-1=-|=-]-1-1-=-
@ §_ Surge absorber-buittn type SD-[_ISA - OO -1 -10|10]-1-]10|-10|=-|=]=|=-|=-|=-|=-|=-|-|-1|-1|-
§ Withateminal cover S-LCICXNotedy — | = | = | = | = | =[O | O|O|O|O|O|O|O|O|O| -|-|=-|-|=-|-]|-]|-1]1-1]-
Wiing streamining terminal S-[_]BC OO0 |O O e e e e e e e e e e I e e e e e e
Delay open type S-LIDL - 1O =-1Cl-]-1-1-10-]1-]0[-]O0]O|O]O|O|-10]|-]10[0|0O]|-]-

Note 1: The O a current product, <> mark a product to be sequentially released, and the - mark an out of production target.

Note 2: The values noted in ( ) of AC-3 grade rated capacity are applied for a boxed Motor Starters.

Note 3: S-TLISA type is a surge absorber-installed type. Alternate current operation coils of N50 to N800 types with surge absorption
function contained do not generate coil open/close surge, so that a surge absorption unit for coil is not required.

Note 4: Magnetic Contactors and Thermal Overload Relays in MSO/S-N50CX and N65CX are provided with a terminal cover.
Note 5: The auxiliary contact arrangements for mechanical latch type and delay release type are different. For details, please refer to
the Catalog for MS-N.

@Thermal Overload Relays

Il New release

m

Standard specification TH-[_]
2-element thermal overload

relays with saturable reactor TH-LISR <>
2-element quick trip type
thermal overload relays
3-element thermal
overload relays TH-LIKP O

3-element thermal overload relays
with saturable reactor TH-UKPSR

3-element quick trip type N _
thermal overload relays LA © S
O

With a terminal cover TH-[_JCX - - O
Wiring streamlining terminal TH-[]BC @) O - - - - - - - - - - _

Note 1: The O a current product, <> mark a product to be sequentially released, and the - mark an out of production target.

e

©) = O @) o O O

TH-LIFS -

@)
@)

Thermal
O 1O
O |10

SO |0 O
|
|
OO0 |0 |O]|O
OO0 |0 |O]|O
OO0|O0 |0 |O]|O
O O0|lO0 |0 |O]|O
010
O 10
010

@®Motor Starters/Magnetic Contactors (Reversing)

2x | 2x | 2x
N21 [N2

I New release

x| 2 | x| & 2x | 2x | 2x | 2x
Erame 725 | 732 |N10 | N1
52535

Category AC-3

(Notes 5 to 7)

Model Name

Standard specification MS-[_] -
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x| X [ x| X | x| 2x || x| x|2&]|X|X
50 | N65 0[N1 20[N300 600{N800

Boxed

2 (3-clement) Thermal MS-[IKP. = = <>

Standard specification MSO-[] O

DC operated type MSOD-[] -

With saturable
reactor MSO-[ISR

O |0|0|0|0
O |0|0|0|O
O |0|0|0|0
O |O|0]0]|O
O |[O|0]0]|O
O [O|0]O]|O
O |[O|0]0]|O
O |O|0]0]|O
O |O|0]|0]|0
O |[0|0|0|O

O
O

S O |I0|I0
I
SO ICIOIC|C
SO
I
I
O | O |0|O

SO

&
3-¢lement quick tip type
themal overload relays MSO-LIKF <&

I
O

Motor Starters

I
O | O |O|0|O|0
I

O
O
O
O
O
O
O

I

I

|

|

|

|

|

I

Open type

3-element thermal

overoad relays MSO-LKP O

O

O

O

O
I

@)
O
O
O
O
@)
O
@)
O

I

I

Ol O
O O

With a terminal cover MSO-LICX (Note 4

o| O

o] O
O| O
O

O| O
O| O
O| O

Wiing seemining emnd MSO-C1BC O
Standard specification S-["] O

O|O]!

O
O

SOlO|0|
OO0
|
OO
11O
O|O |1

DC operated type SD-[] -

ety elde
lecnanically latched type =
VAR o -0

O OO
O OO
O OO
O OO
O OO
O OO
(@)
O |00
O |00
O |O|O]1

Suge absorber-itintype S-[ISA (Noted) O O

I
I

SO & [O]O|O]
I
I
I
I

<&1O

SO
|

@)

Suge absorber-uitintype SD-LISA - -

Magnetic Contactors
Open type

0|00

With aterminal cover S-LICX (Note4y — | — | - -1 -10

|

O|0|0] O OO
|

O|0|0] O |O|O|!

O O

Wiingstieaminng teminel S-[JBC O|l0O|O0|O|O|O|-|-

Note 1: The O a current product, <> mark a product to be sequentially released, and the - mark an out of production target.
Note 2: The values noted in ( ) of AC-3 grade rated capacity are applied for a boxed Motor Starters.
Note 3: S-2 x TLISA type is a surge absorber-installed type. Alternate current operation coils of N50 to N800 types with surge

absorption function contained do not generate coil open/close surge, so that a surge absorption unit for coil is not required.

Note 4: Magnetic Contactors and Thermal Overload Relays in MSO/S-N50CX and N65CX are provided with a terminal cover.

@Contactor Relays

Il New release

Frame

Number of contacts

Contact arrangement

Note 5: +2b of T10 and T12 auxiliary contact arrangements in Reversing type represents b contact built in the UT-ML11 interlock
unit.

Note 6: For auxiliary contact arrangement in Reversing type, X2 is displayed as combined auxiliary contact arrangement of two
Magnetic Contactors.Please specify the contact arrangement for which two main units are combined must be
designated.<Designation example> In case of 1b x 2 + 2b: 2B

Note 7: The auxiliary contact arrangement for mechanical latch type is different. For details, please refer to the Catalog for MS-N.

Standard type SR-[] O O O O
DC operated type SRD-[] <> O O O O
With large capacity contact i e < < S S O

SRD-[JJH <& <& O O O
With a terminal cover M - - o o o

SRD-[]CX O O O
Wiring streamlining terminal  SR-[]BC O O - - -
Surge absorber SR-[JSA @) O O O ©)
(varistor)-built-in type SRD-[ISA > <& O O O

Note 1: The O a current product, <> mark a product to be sequentially released, and the - mark an out of production target.
Note 2: SR-T[JSA type is a surge absorber-installed type.

11



Selection and Application Solve Together

| About Handling

Precautions for Use ‘Tlghtenlng torque of mounting SCrew Tightening torque of mounting screw
N:m
A\ Be sure to periodically check the Motor Starters and apply danger prevention measures on the sequence of important circuits. (The The device should be mounted by force of tightening torques shown in the right table. M4 | 121019
Motor Starters contacts may suffer from defective continuity, welding, and burning. ) <l §
[
A\ When performing installation, wiring, and maintenance & inspection, be sure to disconnect the Motor Starters from the power supply. ®Mou nting of IEC 35mm wide rail —é
It may cause electric shock. In addition, the malfunction attributable to vibration, impact, and false wiring may exert serious results . f.f
. . N . (1) T10 to T32 types and SR-T type are standard devices allowed to be mounted e
(machine malfunction, short-circuiting of power supply, etc.) on the Magnetic Contactors. . . Burring should ]
on an |EC 35mm wide rail. , urring shou Heioht: 75mm  Height: 15mm 5
@®Performance (2) DIN, EN, IEC, and JIS C2812 standards-compliant 35mm wide rails come in be avolded. s Details Zg Details 3
[}
two t 1 7.5 d15 in rail height. Their sh d di i
The performance described in this catalog is based on the result of a test conducted under the conditions specified in the Standard (IEC60947-4-1 "Low-voltage switchgear and controller” Wo ypes ) m'T' an mm in raithelg elr shapes and dimensions are L 755 15
I . " - . . as shown in the figure below.
etc.). If actual use condition is different from this test condition, the user must evaluate the condition (by using an actual device). 1:004 ) 12004

®Use conditor T e ]

Although the device can operate without any problem when under the conditions described in this chapter, be careful about the following 1 TH35-7.5 Rail width: 35mm, Rail height: 7.5mm
matters. 2 TH35-15 Rail width: 35mm, Rail height: 15mm
(1) Ambient temperature
Even when the device is used in accordance with normal usage, deterioration of the insulation will progress.
In particular, as the ambient temperature increases, the insulation life is shortened. In general, it is said that every time the ambient
temperature increases by 6 to 10°C, the insulation life decreases by half (Arrhenius law). In a case where the ambient temperature is high and
voltage exceeding the rated voltage is continuously applied to coil, the coil temperature increases and life may be shortened dramatically.
(2) Vibration/Impact
Although vibration of 19.6m/s? and impact of 49m/s? do not cause contact malfunction, even when the vibration and impact are below these

27

s

(8) Maximum pitch of rail mounting screw L(mm)

When mounting a rail on a surface of the board, be sure to 030r |;ss
keep the rail mounting screw pitch below the dimension shown

in the following table in order to secure sufficient mechanical

. ) . . strength. Mounting screw pitch Mounting
values but are applied continuously, fatigue failure may cause some trouble. L L L screw
In particular, please note that the resonance of an installed board may exert a large vibration on the product. I I I I
Usage environment SR-T5/T9 ; ; ; ;
I I I I
(1) Ambient temperature :-10°C to 40°C
(Applied to the outside of the control board) Average daily atmospheric temperature: 35°C (Max.), Average yearly atmospheric temperature: 25°C (Max.) TH35-7.5 250 N _@ ______ @ ______ @ ______ T
(2) Maximum temperature of the : 55°C However, the ambient temperature of boxed MS type is 40°C (Average yearly temperature of the inside of the control board is 40°C or less.). TH35-15 500 I I I I
| | | |
inside of the control board Please note that the operating characteristics of the Magnetic Contactors and Thermal Overload Relays may vary with the ambient temperature.
(3) Ambient temperature :45% to 85% RH However, dew condensation and freezing should be avoided.
(4) Height above sea level : 2000 m or less .
(5) Vibration - 10 t0 55 Hz, 19.6 m/s? or less @®Mounting space and arc space
. 2
(3) 'Ior‘r:pact h ) |49| m_/s cf):jletss " ) ot It content and the like in the at here should b ided h iol When mounting the Magnetic Contactors side by side, be sure to keep the devices isolated by a distance longer than the dimension
(7) Atmosphere - Inclusion ot dust, smoke, c.orr93|ve gas, moisture, S? ch entanatne like 'n. ) € almosphere s ou. € avoided as much as pOSS.I €. shown in the following table. Also, the Magnetic Contactors and adjacent grounding metal should be isolated by a distance longer than the
Please note that continuing to use the device in a closed condition for a long period may cause contact failure. dimension shown in the following table. The content described in ( ) is applied when additionally mounting auxiliary contacts.
Never use the device under an atmosphere that contains flammable gas. Although an arc space is not required in a position above the Magnetic Contactors, it is recommended to provide a space longer than the
(8) Storage temperature/Relative humidity : -30°C to 65°C 45% to 85% RH However, dew condensation and freezing should be avoided. E dimension shown in the following table in consideration of the product movement caused by variation in depth dimension of Magnetic
The storage temperature is ambient temperature during transportation or storage and should be within the usage temperature when starting to use the device. Contactors and the vibration produced when turning on or releasing the contactor.
Mounting Grounding metal E : Mllnlmum mlounltlng spallce : | Arc (Uppermounig
Additional Frame | A(Ai, A2) dimension |B(B:, By dimension | C (G dimension| D dimension| Space |  spae
. . auxiliary contact (Note 1) 3
@Direct mounting DI Shadoncd aed) g ) o] | fom]
<
(1) The device should be mounted in a dry location low in dust and vibration. g T10 (A1=53, A2 =65)
j=2)
(2) The normal mounting direction is the direction shown in Fig. 1 on a vertical surface, but mounting the device at an inclination angle of up to 30 degrees in either direction is allowed. (Fig. 2) g £ T12 48
i=
(8) Mounting the device on a floor or ceiling is not allowed. (Mounting the device on a floor or ceiling may affect the continuity performance, operation performance, and durability of the contact.) ;, 3 (A1=60,A2=72)
(4) If mounting the device in a horizontal orientation cannot be avoided, be sure to rotate the device by 90 degrees in a counterclockwise direction from the normal mounting direction as shown in figure 3 when mounting it. i ° T20
3
If the device is mounted in a horizontal orientation, its characteristic is nearly unchanged but mechanical durability may be deteriorated. Horizontal mounting of reversing type is not allowed. & To1 6 5 (Note 2) 10 15 0 5
A1, B1, G1: When an auxiliary (A = 80, A2 = 92) (B =17, Ci=22) (Note 3)
Top Normal contact is added to T25 B2 = 29)
the shadowed area 48
b & @ A2,B2  :When two auxiliary T32 | (A1=60,A2=72)
® ® contacts are added 48
: B 3 to the shadowed SR-T5 (A1 =60 A2 = 72)
& ® area *
s g SR-T9 18 5MNote2)| 10 3
A Mounting space and arc space
® ® gt s Note 1. The value of this arc space is a value of I[EC and JIS Standards-based closed circuit shut-off capacity test.
Note 2. Although the B dimension of T10 to T32 allows closely-attached mounting, when continuing to apply current to
& & Biae) % the device or when mounting a product high in open/close frequency and high utilization on the same rail, the
5 device life may be shortened in terms of temperature increase and impact, so please keep the space between
Sottom the devices over the minimum value shown in the above table as much as possible when mounting them.
Note 3. E dimension is 3mm when mounting UT-AX2 or UT-AX4 with contactors.
Fig.1. Normal mounting Fig.2. Inclined mounting Fig.3. Horizontal mounting

12 13



14

Selection and Application

Solve Togefther

| About Handling

Connection

@®Applicable electric wire size and tightening torque and terminal dimension of terminal screw

A\ This may cause overheating or fire. Be sure to properly keep the tightening torque and periodically re-tighten the screw.

However, please note that tightening the screw under the status where il is adhered to the terminal portion may damage the terminal screw even within the existing tightening torque.

Electric wires should be properly connected according to the electric wiring diagram. Tightening the terminal screw should be properly conducted within the tightening torque shown in
the right table. Insufficient tightening of the terminal screw may cause overheating or cause the electric wire to drop off. Excessive tightening torque may damage the tightening screw.
Adhesion of rock paint, thermo label, etc. to electric wire connection or contact may cause heat generation due to defective continuity, so this is very dangerous.

The main circuit terminals of T10 to T32 and TH-T18/T25 types are allowed to be connected via any of single wire, stranded wire, and solderless terminal. The main circuit

terminals and operating circuit terminals of T10 to T32 and TH-T18/T25 types are self-up terminals, which facilitate wiring.

Applicable solderless

Tightening torque of

ode erminal dimension and size/type of screw e Connection icable soldel i
Main circuit [® mm, mm?] QO“dUCTOT T Cat N terminal screw
Standard type ‘ 0 thickness (D) at No.) N-m
Contactor Relays Dimension of Main
Magnetic Contactors terminal portion Operating [ ™" L Operating | \ain circuit | Operatin
o o ain circuit 9
Thermal Overload Relays AxBxC i pressure | circuit circuit | Cireuit | Main cireit circuit circuit
[mm] (Note 1) plate (Note 1)
SR-T5, T9 - - - M3.5x7 - - - -
cross slot 016 1.6 1.25-3.510 2-3.5
S-T10, T12, T20 7.5x3.7x4.5 |M3.5x7 serewvith M3.5x7 0.75102.5/0.75t0 2.5 1.6 55-S3 1.95-3.5 t0 2-3.5 09to 1.5 09to1.5
pressure ®»1.6-2.6 154
- .25-4t05.5-4
S-T21,T25,T32 | 10.6x5.2x5.5\Max10.9 " 1 " IMBS7 | "o o 3 541055 12t01.9
TH-T18 cross slot 01.6 1.25-3.5t02-3.5
(Load side) 7:5x4x4 M3.5x7 screw with M3.5x7 0.75t02.5| @¢1.6 2 5.5-S3 09to1.5
1.25-3.5 t0 2-3.5] 09to1.5
TH-T25 10.2x6.8x5/ |M4x10.5/] pressure M3.5x7 $1.6-2.6(0.75t02.5 25 1.05-4 10 5.5-4
(Power side / Load side)| 10.2x5.7x5 |M4x10.5| plate X 125106 : : : 1.2t01.9
Note 1: The dimension of the main circuit terminal is a dimension for board conductor wiring. (See the right diagram) The board conductor —
thickness (D dimension) must be below the allowable connection conductor thickness stated above because of the length of the terminal < '
screw. In case of wiring with two boards used, the total value of two boards must be below the value (D dimension) shown in the table. L.
Note 2: In each terminal, two wires or two solderless terminals are allowed to be connected.
Note 3: The cross slot screw with pressure plate of T Series and N Series are same in size but different in pressure plate dimension, so please Connection

avoid the mixed use of such screws. This may break the insulation barrier or make the wire likely to fall out.
Note 4: When using IEC60529-based finger safe specification, be sure to use an insulation tube-attached solderless terminal.

Note 5: Tightening the3 terminal screw excessively without wiring may break the screw and consequently disable the tightening, so please avoid

such excessive tightening.
Note 6: Operational circuits are coil terminals of magnetic contactors and control circuit terminals of Thermal Overload Relays.
Note 7: Please use swaging tool which is recommended by JST.

@ Application to a circuit exceeding 380V

conductor
0:1: %
Terminal

(1) When applying MSO, S-T10, T12, T20, SR-T5, T9, and TH-T18 types to

a circuit exceeding 380V to set a solderless terminal wiring, please use
an insulating tube-attached solderless terminal.

(2) When applying such parts to a Reversing type circuit exceeding 500V,
please use an SR-T type Contactor Relays (XF, XR) as shown in the
right figure to set the switching time allowance.

®Wiring direction

Although the upper terminal side is usually set to the power supply side
when wiring, the lower terminal side may be set to the power supply side
when it is unavoidable due to some reason of the board wiring. However,
the mounting direction must be in accordance with the description on Page

MCF

12. In case of Reversing type circuit exceeding 500V

Operating circuit
AAppIying alow voltage that does not operate the Magnetic Contactors to the operating circuit may cause overcurrent to the coil, which may cause the coil to be bured in a short time.

A\lfthe operating circuit wiring is too long, when the coil's instantaneous current flows, the wiring impedance may cause a reduction in the coil voltage, so that the operating
circuit may fail to be activated. And, the stray capacitance of the wired line may cause the coil's excitation not to be released even when releasing the excitation.

@®Power supply voltage variation range and voltage drop of the operating circuit

(1) Operating voltage
When the rated voltage and frequency are applied to the coil at an ambient temperature of 40°C (Inside temperature of the board: 55°C),
the device operates without any problem at 85 to 110% of the rated voltage of the coil after the temperature increases and becomes
saturated.

(2) Voltage drop
Even when the coil is excited at the rated voltage and the voltage drops to 65% of the rated voltage (first 1 to 2 cycles; however in
case of 0.1 second or more, 70%) when the main contact is contacted, contact welding does not occur at a current ten times the rated
operational current, allowing the device to operate without any problem.

(8) Voltage/Frequency and coil rating of operating circuit
The voltage/frequency of the operating circuit and the same of the operation coil must be matched.
Applying a voltage exceeding 100% of the rated voltage to the operating circuit when using the coil may acceleratedly deteriorate the coil insulation
and consequently reduce mechanical durability, so set the coil's average voltage to 95 to 100% of the rated voltage when using the coil.

Application to special environment

A\ Please note that the operating characteristics of the electromagnetic contactor and thermal relay may vary with the ambient temperature.

@®High temperature

When using Motor Starters or Magnetic Contactors at high ambient temperature, the temperature may mainly affect the insulation life (continuous
electric conduction life) of the operation coil and the aging variation of the molding component.
MSO and S-T type without a box are standard products available even at the inside temperature of 55°C.

@®Low temperature

Although the Magnetic Contactors may be transported to a cold region or used in such a cold region or under cold conditions such as those found in
a refrigerator with the contactor incorporated in a switchboard, the S-T type Magnetic Contactors is applicable as a standard product. Also, MSO-T
type Motor Starters and TH-T type Thermal Overload Relays of low temperature specification are not manufactured.
Applicable temperature range of low-temperature-based products: -50 to 55°C (Operating temperature)
-60 to 65°C (Storage temperature)

@Corrosive gas

S-T type Magnetic Contactors is of corrosion resistance-increased specification as a standard product.

Corrosive gases that exist in an environment with an Motor Starters or Magnetic Contactors used are gases such as sulfurous acid
(802), hydrogen sulfide (H2S), chlorine (Cl2), and ammonia (NH3), and conductive portions can be protected by plating a metal
resistant to such gases on the portion. However, because there is no adequate corrosion prevention method for the contact, such
gases may increase the contact resistance, resulted in increased temperature.

Additionally, if the environment contains some corrosive gas but is under dry condition, this may delay the progression of corrosion, so
using the switchboard with the inside kept as dry as possible is also one of the corrosion prevention methods.

In the Motor Starters and Thermal Overload Relays, corrosion-prevented products (MSO-TLIYS, TH-TLJYS) of the specification with
increased corrosion resistance to such corrosive gases are also manufactured.

@®Dust

Motor Starters and Magnetic Contactors used in an iron foundry, construction site, or powder conveying machine tend to be subject
to a relatively large amount of dust. When using the control board in such locations, the board must be dust-prevention-structured.
Also, using the board under hermetically-sealed condition for a long period may cause contact failure.

@Export of the products to tropical regions

The environment of exported products which pass through tropical regions tends to be of high temperature and high humidity, and
humidity is the environmental factor that affects the Motor Starters and Magnetic Contactors most severely. Humidity is the biggest
rust-generating factor and the exported products must be in a structure resistant to humidity.

Therefore, it is recommended to put a moisture absorbent (Silica gel) in an amount of 3kg or more per ms; so as to lower the humidity.

election and Application
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Selection and Application Solve Together

Motor Starters/Magnetic Contactors Closed circuit current capacity & Breaking current capacity
Frame
Applicable standard IEC60947-4-1,EN60947-4-1,JIS C8201-4-1 (Closed circuit current capacity | 220 to 240VAC 110 130 180 250 300 320
Magnetic Contactors Non-Reversing S-T10 S-T12 S-T20 S-T21 S-T25 S-T32 Category AC-3 | 380 to 440VAC 920 120 180 230 300 320
R (Without Thermal Overload Relays, Open type) | Reversing S-2xT10 S-2xT12 S-2xT20 S-2xT21 S-2xT25 S-2xT32 Al 500VAC 70 90 170 170 240 240
Motor Starters Non-Reversin: MSO-T10 MSO-T12 MSO-T20 MSO-T21 MSO-T25 - - -
% ) Open type - J Breaking current capacity| 220 to 240VAC 88 104 144 200 240 256
= (With standard 2-element, Reversing MSO-2xT10 MSO-2xT12 MSO-2xT20 MSO-2xT21 MSO-2xT25 - o AC-4 | 380 o 440VAC 7 % 122 T84 220 256
S | With Thermal Overload Relays) | Combined Thermal Overload Relays TH-T18 TH-T25 - EUEg oIy /NE= o
< | Motor Starters ooen Non-Reversing | MSO-TIOKP | MSO-T12KP | MSO-T20KP | MSO-T2AKP | MSO-T25KP Z (Al 500VAC 56 72 136 136 192 192
(With 3-element type Thermal pen type Reversing MSO-2xT10KP | MSO-2xT12KP | MSO-2xT20KP | MSO-2xT21KP | MSO-2xT25KP - Note 1: Open/close frequency of closed circuit current capacity and breaking current capacity is 50 respectively (IEC60947-4-1).
Overload Relays) Combined Thermal Overload Relays TH-T18KP TH-T25KP -
Rated insulation voltage WY 690
Rated impulse withstand voltage  [kV] 6 = = = = =
Pated roquency i Short-circuit Protection Coordination
Pollution degree 3
= 220 to 240VAC 2.5/11 3.5/13 4.5/18 5.5/22 7.5/30(7.5/26 7.5/32 A
£ | category AC-3 ° (7.5/26) Magnetic Contactors model S-T10 S-T12 S-T25 | S-T32 | SR-T5/T9
© N h el load 380 to 440VAC 4/9 5.5/12 7.5/18 11/22 15/30(15/26) 15/32 P ; . N et 40A 80A
§ (Three-phase squfrrlel -cage motor loa 500VAG a7 55/9 7517 1117 15/24 15/24 e Short-circuit protection device rating | Main circuit
- i = il ircui
£ standard responsibility) tote 1) [kKW/A] meonn 25 5.5/7 75/9 75/9 112 1112 Fuse gG (IEC60269-1/2) | Auxiliary circuit 16A ‘ - 16A
g Category AC-4 220 to 240VAC 1.5/8 2.2/11 3.7/18 3.7/18 4.5/20 5.5/26
g (Three-phase squirrel-cage motor load | 380 to 440VAC 2.2/6 4/9 5.5/13 5.5/13 7517 11/24
inching responsibility) [KW/A] | 500VAC 2.7/6 5.5/9 5.5/10 5.5/10 7.5/12 7.5/13
Category AC-1 (Resistance, heater load) 100 to 240VAC 20 2 20 2 32 82 1 ih
g ’ 380 to 440VAC 11 13 13 32 32 32 Electrlc Durablllty Curve
Conventional free air thermal current Ith [A] 20 20 20 32 32 32
Non-Reversing la 1alb 2a2b - @ Main circuit voltage 220 to 240VAC @Main circuit voltage 380 to 440VAC
g Contact arrangement Non-Reversing 1 2a/2b — -
= e Reversing (Note 3, Note 5) 1ax2+2b 1albx2+2b 2a2bx2 - T20  T21 T25 ,T32 T2 T20  T21 TTS T/32
5 Reversing (Note 3, Note 5) 1bx2+2b 2ax2+2b/2bx2+2b - - - 1000 - —_— —F—F—FF 1000 NS === ——F——FFH
5 = H
‘g Additional options Non-Reversing 1 * 1 * 1 1 7 T1i2 ‘§:\\ = AC-3 5 7 0 S \\:\ N Acs £
o maximum number of units.(Note 4) Reversing (Note3, Note5) *0 0 0 0 o o £ T1\0 N ‘\\‘ — = AC4 T £ AN N ——— AC4 7]
° °
_E Rated operational current 120VAC 6 5 100 \E “‘ b - § 100 \i\ \ M -
>_:< (Category AC-15 : Alternating current coil load) | 240VAC 3 _§ - i \‘\ _§ > = ﬁ - N
< rated working current 24VDC 3 5 B ‘H — - 5 <HE \ ﬁ\\ N
(Category DC-13 : Direct current coil load) | 110VDC 0.6 £ \| \\\ N 2 N \\ AYAS
Conventional free air thermal current Ith [A] 10 K] 10 N N ] 10 NN
= 1§ ry ry = of SR
Mechanical durability [ten thousand times] 1000 3 It NS 3 N N
® . . Category AC-3 Please refer to the Electrical durability curve on Page 17 Lu | N RN T Lu fr I
| sl Category AC-4 PI fer to the Electrical durabilit Page 17 | RN il l
= [ten thousand times] ategory AC- ease refer to the Electrical durability curve on Page 1 i 1 i
£ Category AC-1 50 1 10 100 1000 1 10 100 1000
(<]
I3 Switching frequency Category AC-3 1800 Breaking current (A) Breaking current (A)
o =
T -] Category AC-4 300
Category AC-1 1200
o
=B Inrush [VA] 47 75 55 C H I :
§ Coil consumption Sealed [VA] 7 6 45 OI ratl ngS
£ Watts W] 22 2.2 22 2.4 2.4 18
S . . . . . .
@ | Magnetic Contactors (without Thermal Overload Relays)| Non-Reversing 36x75%x78 43x75%x78 43x75%78 63x81x81 63x81x81 43%x81x81 H H ( H H )
o S
g -% (Width x Height x Depth) [mm] | Reversing 82x85x78 97x85x78 97x85x78 136x81x81 136x81x81 96x81x111 COII types and ratlngs Alternatlng Current operatlon type
=
3 2| Open type Motor Starters Non-Reversin 45x115x79 45x115x79 45x115x79 63x128x82 63x128x82 -
8 &| Opentype r TER x115x x116x x115x x128x x128x @®For S-T10 to T32 types
© | (Width x Height x Depth) [mm] | Reversing 90x125x79 97x125x79 97x125x79 136x128x82 136x128x82 - F SR 5 dTot
IEC 35mm rail mounting Possible Possible Possible Possible Possible Possible or - an ypes
o | Auxiliary (Contact arrangement 1a1b) UT-AX2/AX11  * Scheduled to be released in fiscal 2013 Coil designa- Rated voltage [V] Coil disol
é contact-added unit| (Contact arrangement 2a2b) UT-AX4 tion Oll display
o aristor) (Note 2) UT-SA21
0 ©| Surge absorbers i : ) tate = AC24V 24 24
8 % a T (Varistor + Indicating LED) UT-SA22 AC48Y 48-50 48-50
or coi B -
S8 CR UT-SA23
SE EVar)istor e o AC100V 100-127 100-127 Fated voit
3 =
g — AC200V 200-240 200-240 ated voltage
Mechanical interlocks UT-ML11 UN-ML21 and frequency
AC300V 260-300 260-300
Note 1: The content within () of rated capacity and rated operational current is applied to the Motor Starter.
Note 2: Coil surge absorber-mounted type (CJ-[] SA type) is also manufactured. UT-SA21 type is mounted. AC400V 380-440 380-440
Note 3: +2b of T10 and T12 auxiliary contact arrangements in Reversing type represents b contact built in the UT-ML11 interlock unit. AC500V 460-550 460-550
Note 4: The maximum number of additional options is equal to the number of auxiliary contact units UT-AX4 mounted on the main unit. Note : E hen the singl i o 200V60H2) i fied T der. the ab i It is indicated th duct
The number of auxiliary contact unit to be mounted is one for *1-marked model and is two for *2-marked model. The main unit and auxiliary contact unit must be separately arranged and additionally mounted by the customer. ote : Even when the single rating (example: z) is specified for an order, the above rating voltage is indicated on the product.
Note 5: For auxiliary contact arrangement in Reversing type, X2 is displayed as combined auxiliary contact arrangement of two Magnetic Contactors. Please specify the contact arrangement for which two main
units are combined must be designated. <Designation example> In case of 1b x 2 + 2b: 2B
Note 6: Operational coil input and coil consumption are average values in case of applying 220V60Hz to AC200V coil. 1 7
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Selection and Application Application to Thermal Overload Relays Solve Together

Oror STI08A o Tazoh oos | Specification List
ecitfication LIS ermal Overload Relays
For SR-T5SA and T9SA types p Y
Coil Rated voltage [V] e .
collindieation | Vanstor voliage [V
AC24V 24 24 120 Model list .
ACABY 46:50 :50 120
AC100V 100-127 100-127 Rated voltage 470 g
AC200V 200-240 200-240 and frequency 470 3
AC300V 260-300 260-300 910 g
AC400V 380-440 380-440 910 Appearance §
Note 1: Add "SA" to the end of the type name to order the operation coil surge absorber mounting type (varistor). 3
Example: S-T10SA AC100V
Note 2: Even when the single rating (example: 200V60Hz) is specified for an order, the above rating voltage is indicated on the product.
i For Motor Start -
with qr otor Stal ers TH-T18 TH-T25 g
Nterk e 2-elements For independent mounting - =
with For Motor Starters TH-T18KP s
- 1 . - TH-T25KP £
CO ntaCt Rel | abl I |t 3-elements For independent mounting - g
y w Outside dimensions [mm]| For Motor Starters 45x55x76.5 =
H - - 63x51x79
/\L WxHxD For independent mounting -
Product weight | For Motor Starters 0.11
D : . 0.16
) . i . [ka] For independent mounting -
Contact reliability of main and auxiliary contacts Applicable standard IEC, ENJIS
Use condition Ambient temperature [°C]| -10 to +40 (Standard: 20°C; maximum temperature on the board: 55°C)
The minimum working voltage and current of the main and auxiliary contacts of the S-T type Magnetic contactors and the contact Frequency [Hz] 0(DC) to 400
. . . . Rated insulation voltage V] 690
of the SR-T type Contactor Relays vary depending on the allowable failure rate. Apply the following diagrams. Rated impulse withstand voltage [KV] 6
W The contact reliability reduces when a contact is connected in series or when the current is applied and broken at EITEN EEEES 3
. . . 0.12 (0.1 t0 0.16) 0.24 (0.2 t0 0.32)
the time of opening and closing the contact. 0.17 (0.14 t0 0.22) 0.35 (0.28 to 0.42)
. . . . . 0.24 (0.2 t0 0.32 0.5(0.4to 0.6
Prescribe remedies such as connecting the contact in parallel (providing redundancy). 0.35 EO.28(:0 0. 4)2) 07 §0_55 to o.)ss)
W The contact must be connected in parallel (providing redundancy) if reliability greater than the contact reliability P g-? Eg'g;c;oobs)ss) ?'2 E?Zotj’ 2351)
5 .7 (0. . . .
shown the diagrams 1 to 3 is required. 8 o ) » 0.9(0.7 to 1.1) 1.7(14102)
& | Heater designation (adjustable range of stabilized current) 1.3 (1t01.6) 2.1 (1.7 t0 2.5)
[$]
. 3 [A] 1.7 (14102 25(21t03)
@®Magnetic contactors @®Contactor Relays @ (Rated operational voltage : 550V maximum) 2.1 (1.7t02.5) 3.6 (2.8 to 4.4)
3 2.5(21t03) 5 (4 to 6)
= 3.6 (2.8 t0 4.4) 6.6 (5.2 to 8)
500mA |- = 5 (4 to 6) 9 (7to11)
< 6.6 (5.2t0 8) 11 (9to 13)
110 e 9(7to 11) 15 (12 to0 18)
200mA 24 200ma | 11 (9to 13) 22 (18 to 26)
I I . 15 (12 to 18)
l 1 140%ime 5x10 Ttime 5x10 Ytime - — : e
£ 1o0ma - : IK///A//ZIA///I////I/////% 100mA | prt 100mA |- Ié////A//AI Power consumption [VA/element] at minimum/maximum stabilization 0.8/1.8 1.0/21
2 l l : : | 510 | [ Terminal screw size M3.5 M4
| ti ime 3 3
§ s0mA |- : : : 4 SOMAL : V//X%zyzfl/z = soma - : 'p///xﬁzyzl///y/ﬁ Compatible with terminal Electric cable size [mm?] $1.6,0.75t02.5 $1.6t02.6,1.25t06
3] : : X § M : | 9] : : | Solderless terminal size 1.25-3.5 to 2-3.5, 5.5-S3 1.25-4 10 5.5-4
‘g’ | | ! § ! ! \ ;5) | I \ 2 Contact arrangement 1alb 1alb
O ! ! | 4 | | ! 5 ! ! ! 2 Conventional free air thermal current Ith [A] 2 5
! ! | I I ! 3 ! ! ! o
! ! | g R X I £ 10 ! I £ Category AC-15 AC24V 2/2 2/3
X 'time, I X time I © i
10mA | : : : 8 10mA | 'Z//MWJ‘ : | 8 1oma | Z’/Mﬁ@l : 1 g)_ ‘ <?g]&%?g?‘tsed Magnetic > AC120V 2/2 2/3
| | : o] : ! \ o : | | X 2| Raing Coil opening and closing AC240V 1/1 1/2
! ! | 1x10 Mtime | | i I 1X10 ftime | | | S (sl @ contact/b contact AC550V 05/05 0.5/1
MG 20 48 100 200 600 A 20 48 100 200 600 A 20 48 100 200 600 g Curent Category DC-13 DC24V 0.5 1
Contact voltage (V) Contact voltage (V) Contact voltage (V) 1A <DOCrJ“c;;(3:?ga;ed Magnetic > DCi10V 0.0 0.2
= G r : :
§ Coil opening and closing, DC220V 0.1 0.1
= — -
Diagram 1. S-T main contact Diagram 2. S-T auxiliary contact Diagram 3. SR-T5, T9 c Mlnlmum dzelleslss !oad = 20V 5mA 20V SmA
% Terminal screw size M3.5 M3.5
Note 1: The contact reliability indicates the failure rate A 60 (the number of failures/the number of opening and closing operations, per contact) at 60% reliability standard. E’ Compatible with terminal Electric cable Silze [mmzl $1.6,075t02.5 $1.6,075t02.5
This reliability is applied when the product is in use under a clean atmosphere in the standard specification environment (Refer to page 12). o Solderless terminal size 1.25-3.5t102-3.5 1.25-3.5t02-3.5
Note 2: The contact resistance of the contacts may change due to economical corrosion and that may affect the contacts in the case of a light load. g Trip class 10A
It is recommended that regular inspections to be conducted, with load opening and closing performed several times in the inspection, and that consideration be provided on the ‘é Operating characteristic curve description page Page 21
system side. Z | Vibration resistance (vibration resistance malfunction performance) 10 to 55 Hz, 19.6 m/s’
g Trip-free [©) @)
g5 Reset method Manual/Automatic switchable|Manual/Automatic switchable
g Operation indication (lever indication) [©) O
S Manual trip check O @)

Note 1: The ambient temperature compensator is mounted on all types.
Note 2: © indicates standard equipment.
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Application to Thermal Overload Relays

Thermal Overload Relays

Application to standard three-phase motor of Thermal Overload Relays

I Selection Table

Thermal Overload Relays

Solve Together

Connecting electric cable size and operating current

The TH-T type adjusts the minimum operating current with the standard electric cable size shown in the following table. If the electric cable
is thicker or thinner than this standard electric cable size, the operating current becomes high or low, respectively. Therefore, correct the
stabilized current (divide it by the change rate of the minimum operating current) to use a size different from the standard connecting

Heater ; i

0.12 0.1-0.16 2

017 0.14-0.22 2

0.24 0.2-0.32 2 0.03 0.05

0.35 0.08-0.42 2 0.05 0.1

05 0.4-0.6 2 0.07

0.7 0.55-0.85 4 0.1 0.18

0.9 0.7-1.1 4 025 Sl

1.3 1.01.6 4 TH-T18 0.2 0.37, 0.55 ST12 | s
1.7 1.42.0 6 0.75 s121 | s-7o5
2.1 1.7-2.5 6 TH-T25 0.4

25 2.03.0 10 1

36 2.8-4.4 10 0.75 15

5 4.0-6.0 16 1 22

6.6 52-8.0 20 15 3,37

9 7.0-11 20 22 3,37

11 9.0-13 25 55

15 12-18 32 3.7 75,9

22 18-26 50 55 17

I Precautions for Use

Thermal Overload Relays

Disassembly

The Thermal Overload Relays are adjusted at the time of assembly. Do not disassembile it.

Ambient temperature correction

The TH-T type Thermal Overload Relays are adjusted with the Motor Starters in the standard box (the MS type) relative to the ambient temperature of
20°C (The temperature on the control board of the MSO type Motor Starters is 35°C). The ambient temperature compensator is mounted on the TH-T type
Thermal Overload Relays. Therefore, the ambient temperature less affects the operational characteristic change. The minimum operating current change
according to the ambient temperature change relative to the ambient temperature of 20°C (the temperature on the control board of 35°C) generally
depends on the characteristics in the diagrams 1 and 2.
The Thermal Overload Relays have a characteristic that the operating current becomes high when the ambient temperature is low and becomes low when
the ambient temperature is high. If the ambient temperature of the installation site is significantly different from 20°C (the temperature on the control board
of 35°C), the setting current of the Thermal Overload Relays needs to be corrected as shown in diagrams 1 and 2. In addition, note that the correction
factor has a characteristic to be the minimum scale>middle scale>maximum scale at the adjustment knob location. (Note that the Thermal Overload
Relays may operate at a current of less than 100% stabilized current if in use at temperatures exceeding the allowable working temperature of 40°C (55°C).)

94 1

92 1

90

— — — Maximum scale

Middle scale

—— = — Minimum scale

o TH-T18(KP) o TH-T25(KP)
g g
2 10 e 110
Q Q
. 5 Z
\ 3 3
~ g" 1108 § +108
N g ~. g
~_ ~ (o) T106 \\\ %) 11
- N
~ \\ 104 AN L104
~ -
X — ~.
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Diagram 1. Ambient temperature correction curve (T18 frame)

Diagram 2. Ambient temperature correction curve (T25 frame)

electric cable size.

Model name | designati

Standard
electric cable | electric cable | minimum operating

size [mm’]

Connecting

size [mm’]

Change rate of

current [%]

TH-T18(KP) |0.12t0 15 , 1.95 08
TH-T25(KP)  [0.24 to 11 2.5 103

2 97
TH-T25(KP) | 15,22 3.5 5 104

I Operating Characteristic of Thermal Overload Relays wrbient emperatue of 20

For the information on the connecting electric cable size, refer to page 14.

@TH-T18, T18KP

(h)

@TH-T25, T25KP

(h)

(Hour) (Hour)
2 2
(min) (min)
(Minute) (Minute)
1 160 1 4-60.
20 50
40 40
(s) 30 (s) 30 \
(Second) | o I (Second) | o
1000 4 1000 - \
ggg- 10 ! 8001 |
T 600 10
I8 i Cs I
01 it a0{ ¢ IR
3 I\‘ l‘ . Cold start 2 [HEY
200 3 [AWUAN 2001 ¢ l\ T\
. 1 Cold start
o 3 T \\ \ o 3 | \ \
8 wf’ ! Hot start B -2 P\
3 % K ° %
= 6011 L\ = 1 (WA
S LM 0748 5 601 A\
Q 4 \ \ Q LN VAN BN
5_ 0 \ [\ K 5 gg A sJ'—|ot start
3 [\ 3 2 WA
10 N >§ ™ 10 \ %\ ™
8 N N 8 \
6 s Fe
4
4
J < N
2 AN N \ C
N N 2
N
1 ~ , \
0.8
0.8
0.6 o8 N
0.4 0a B
0.2 M~
08 1 15 2 3 4 5 6 8 10 15 0.2
0.8 1 15 2 3 4 5 6 8 10 15

Current (multiple of setting current) Current (multiple of setting current)
Correction factor: Percentage of the minimum operating current at the ambient temperature of 20°C

(the temperature on the control board of 35°C)

<Correction procedure of setting current>

Determine the correction factor of the working ambient temperature according to the curves in diagrams 1 and 2 and use the value of all load currents of the motor divided by the
determined correction factor as the stabilization value.

Example: The ambient temperature correction factor for TH-T25 at the ambient temperature of 40°C (the temperature on the control board of 55°C) is 97% at the minimum scale
according to diagram 2. If the motor rated current is 15A, the stabilization value is 15.5A (=15/0.97). )

Note 1: [1] The ambient temperature applied to the MS type indicates the outside temperature of the box.
[*2] The temperature including temperature increase on the control board applied to the MSO type is indicated.
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Product Introduction Solve Together

@®MSO-T series (non-Reversing) @S-T series (non-Reversing)
@®MSO-2xT series (Reversing) @S-2xT series (Reversing)
MSO-T10 MSO-T12 MSO-T20 MSO-T21 MSO-T25 S-T10 S-T12 S-T20 S-T21 S-T25 S-T32
Model name : Model name :
MSO-2xT10 MSO-2xT12 MSO-2xT20 MSO-2xT21 MSO-2xT25 S-2xT10 S-2xT12 S-2xT20 S-2xT21 S-2xT25 S-2xT32
s S 220 to 240VAC 2.5 3.5 4.5 5.5 7.5 220 to 240VAC 11 13 18 22 30 32
ated capac i
pacity (W) 1380 to 440VAC 4 55 75 11 15 Rated operational current [y 440vAC 9 12 18 22 30 32
Category AC-3 (A) Category AC-3
500VAC 4 5.5 7.5 1" 15 500 VAC 7 9 17 17 24 24
0.12 0.17 0.24 0.35| 0.12 0.17 0.24 0.35| 0.12 0.17 0.24 0.35| 0.24 0.35 0.5 0.7 | 0.24 0.35 0.5 0.7 Conventional free air thermal current Ith (A) 20 20 20 32 32 32
Heater rating (designation) of standard | 05 0.7 09 13 |05 07 09 13 [05 07 09 13 |09 13 17 21|09 13 1.7 21 Operation coil rating Refer to pages 17 and 18
Thermal Overload Relays (A) 17 21 25 36 (17 21 25 36 |17 21 25 36 |25 36 5 66|25 36 5 66
5 66 9 5 66 9 1 5 66 9 11 15 |9 11 15 22 |9 11 15 22 Non-. 1a 1alb 1alb 2a2b 2a2b —
Operation coil rating Refer to pages 17 and 18 Aucxiliary contact RV 1b 2a/2b 2a/2b - - -
Non- 1a 1a1b 1a1b 2a2b 2a2b arrangement Reversing 1ax2+2b 1albx2+2b 1albx2+2b 2a2bx2 2a2bx2 —
Auxiliary contact Reversing 1b 2a/2b 2a/2b — — 1bx2+2b 2bx2+2b 2bx2+2b - — — -
o
arrangement Reversi 1ax2+2b 1a1bx2+2b 1a1bx2+2b 2a2bx2 2a2bx2 £ A 75 75 75 81 81 81 2
eversing S g
1bx2+2b 2ax2+2b 2ax2+2b —_ —_ B C § B 36 43 43 63 63 43 8
=) P > g =
i 1 s e 128 128 § ¢ 78 78 78 81 81 81 =
_ B C a>> =2 (3)
! ! L 4 4 45 63 63 o [< E‘ o A 85 85 85 81 81 81 3
c = N
o o o
O = c 7 I I 8 8 g 82 97 97 136 136 96
< A 9]
g 125 125 125 128 128 x c 78 78 78 81 81 111
2
Ijl % B 90 o7 97 136 136 IEC 35mm rail mounting type
o (¢} 79 79 79 82 82 Front clip-on auxiliary contact block mounting type
IEC 35mm rail mounting type _5 Side clip-on auxiliary contact block mounting type
ji ;
Front clip-on auxiliary contact block mounting type O  |Surge absorber mounting type
& | Side clip-on auxiliary contact block mounting type Reversing mechanical interlock mounting type
8 Surge absorber mounting type
Reversing mechanical interlock mounting type

@®Thermal Overload Relays that can be combined with Magnetic Contactors
Thermal Overload Relays type names and heater types that can be combined with Magnetic Contactors

Magnetic Thermal Overload Relays type
Contactors frame | name that can be combined

Heater designation (adjustable range of stabilized current) (A)

T10. T12. T20 THT18 0.12(0.110 0.16) 0.17(0.14 10 0.22) 0.24 (0.2 t0 0.32) 0.35(0.28 to 0.42) 0.5(0.4 t0 0.6) 0.7(0.55 to 0.85) 0.9(0.7 to 1.1)
e 1.3(1 t01.6) 1.7(1.4102) 2.1(1.7 10 2.5) 2.5(2 0 3) 3.6(2.8 to 4.4) 5(4 to 6) 6.6(5.2 to 8) 9(7 to 11) 11(9 to 13" 15(12 to 18)"
21 To5 THToS 0.24(0.2 10 0.32) 0.35(0.28 t0 0.42) 0.5(0.4 to 0.6) 0.7(0.55 to 0.85) 0.9(0.7 to 1.1) 1.3(1 to 1.6) 1.7(1.4 t0 2) 2.1(1.7
’ 10 2.5) 2.5(2 to 3) 3.6(2.8 to 4.4) 5(4 to 6) 6.6(5.210 8) 9(7 to 11) 11(9 to 13) 15(12 to 18) 22(18 to 26)

Note 1: Select the value closer to the heater designation if the stabilized current has two values.
Note 2: Heater designation marked with * has Motor Starters frames that cannot be applied. For information on the applicable Motor Starters frames, refer to the "Heater rating
(designation) of standard Thermal Overload Relays" field in the above table.
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Product Introduction Solve Together

@TH-T series Specification List
Model name THT18 TH-T25 SR B
MSO-T10 MSO-T21 Number of contacts
Application -T12 -T25 5a 9a
-T20 Contact arrangement 4alb 7a2b
0.12,0.17,0.24,0.35, 0.5 0.24,0.35, 0.5, saz2b 5adb
1 Ve 1 Vet Ve09, U, Rated insulation voltage Y| 690
; ; ; 0.7,09,1.3,1.7
Standard heat: ting (d t 5T 19 e
andard heater (r:)lng (designation) 0.7,08,1.3,1.7,2.1, 2.5, 21.25 3.6.5 Rated impulse withstand voltage [kV] 6
3.6,5,6.6,9,11,15 66,9, 11,15, 22 Rated frequency Hz] 50/60
Pollution degree 3
Contact arrangement 1alb 1alb 120VAC 6
B © A 55 51 s Category AC-15 240VAC 3
. " = £z (Coil load) 440VAC 15 s
°1°°| o %I g 550VAC 1.2 3
0|0 [e]
c 76.5 79 o £ 120VAC 10 2
23 E
= |8 Category AC-12 240VAC 8 =
% (&) (resistive load) 440VAC 5 §
= 550VAC 5 o
@Heater types £ 24VDC 3
Heater types of TH type Thermal Overload Relays E g Category DC-13 48VDC 1.5
& |8
For Motor Starters £ |8z large coil load 110VDC 0.6(2)
_ SESINGOIMOUNING Heater designation (adjustable range of stabilized current) é @ <: (arg )
8% 0309
25 24VDC 10
0.12(0.1 to0 0.16) 0.17(0.14 to 0.22) 0.24 (0.2 to 0.32) 0.35(0.28 to 0.42) 0.5(0.4 to 0.6) 0.7(0.55 to 0.85) go Category DC-12 48VDC 8
T18 T18KP o] ot :).91((1).71tc1> ;:) 113.‘31(15 t1c‘)21t.6)1;.7(1 41t02) 2.1(1.7 to 2.5) 2.5(2 to 3) 3.6(2.8 to 4.4) 5(4 to 6) 6.6(5.2 to 8) 9(7 a (resistive loads) 110VDC 5(8)
0 11) 11(91013) 15(12 to 18) 220VDC 13)
Conventional free air thermal current Ith [A] 10
0240210032 0350.210042) 0.5041008) 0.105510089 0907 10 1) 1311019 E | Meoharical curabilty ten thousand times] 1,000
T25 T25KP T25 T25KP .7(1.4to A(1.7to 2. 52 to .6(2.8 to 4. to .6(5.2 to to g - - -
Note 1 Note 1 119 to 13) 15(12 to 18) 22(18 to 26) E Electrical durability [ten thousand times] 50
& | Switching frequency [time/hour] 1,800
Note 1: Combining UT-HZ 18 [T g allows the T18 frame to be used singly (screw mounting or IEC 35 mm rail mounting). é Inrush [VA] 47
Combining UN-RM20 allows the T25 frame for single mounting to have the IEC 35mm rail mounted. 2 Coil consumption Sealed [VA] 7
S
§ watts [W] 2.2
= | Surge absorber e O
)
]
'g_é Additional auxiliary contact O X
IEC 35mm rail mounting O o
Note 1: The value in brackets indicates the current when switching the load with 2 poles in series.
Note 2: In the optional unit field, O and X indicate mountable and non-mountable, respectively.
Note 3: Coil consumption are average values in case of applying 220V60Hz to AC200V coil.
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Product Introduction Solve Together

I Contactor Relays I Optional unit

Contact arrangement/Contact placement Model list (for MS-T series)
SHIS S Model name Auxiliary contact blocks Operation coil surge absorber unit Mechan|cal
Contact °a 9a interlocks
arraﬁge?;:en t 4alb 7a2b Type UT-AX4 UT-AX2 * UT-AX11 * UT-SA23 | UT-SA21 | UT-SA22 | UT-SA25 UT-ML11
3a2b 5a4b Mounting Front clip-on Side clip-on Mounting on top Side clip-on
Operation coil surge absorber Combining it with
With CR With | With varistor| ~ With two single Magnetic
63 73 83 93 Twin contact Twin contact Twin contact varistor | + 'rl‘gr';:t'”g Vi"'(s:tg" contactors
A2 A1 13 23 33 43 53 N |____ |____ |____ | Specification/ bu.".t-m 4-pole bullt—ml ?—pole built-in 2-pole AG200V | 200VAC | 200VAG |48vAC conflgyres the
| | | | | . auxiliary contact auxiliary auxiliary - reversing type.
AN A A Function (4a, 2a2b, 3a1b) contact (2a, contact (1a1b) (Shared | (Shared | {Sharedwih DO)| pyy 11 is the electrical
\ \ \ \ \ 64 74 84 94 1a1b, 2b) with DC) | with DC) ZOOVAC interlock 2b contact
A2A1 13 23 33 43 53 400VAC (Stered uith DC) | b jijt-in type.
14 24 34 44 54 \ \]' \]' \]' \]'
14 24 34 44 54 5
2
>
8
5a 9a Appearance £
(Typical example) g
E
63 73 83 93 a
A2 Al 13 23 33 43 51 . _\i'___ \{_ \[ \|
\l \l \l \l \7L UT-AX4 UT-AX11 UT-SA21 UT-ML11
Contact 64 74 84 94 T [ Motor Start
ontac o otor Starters
placement \ \ \ \ ( A2A1 11 23 33 43 51 £ ; T10-T32 T10-T32 T10-T32 T10-T20
R S [Magnetic contactors
14 24 34 44 52 2
{ ] ] ] r & | Contactor Relays SR-T5 SR-T5 SR-T5/T9 -
12 24 34 44 52 =
Combination with
Others Combination with UT-AX11 is not available. UT-AX2/4 is not - -
available.
4alb 7a2b * Scheduled to be released in fiscal 2013

A2 A1 1\;2|37313
mEARS

12 24 34 44

g —V 9«
i

zat
.

e

3a2b 5a4b

Combination with additional auxiliary contact block

The SR-T series contactor type Contactor Relay is usable in combination with the following additional auxiliary contact blocks.

Auxilary contact Side clip-on
Contactor Relay blocks UT-AX4 UT-AX2* UT-AX11* UT-AX11*

Modelname _Contact ariangement 2a2b latb+ialb

5a 9a 8ailb 7a2b 7a 6alb 5a2b 7a2b 6alb
SR-T5 4alb 8alb 7a2b 6a3b 6alb 5a2b 4a3b 6a3b 5a2b
3a2b 7a2b 6a3b 5a4b 5a2b 4a3b 3adb 5a4b 4a3b

Note 1: The auxiliary contact blocks cannot be mounted on SR-T9. * Scheduled to be released in fiscal 2013

Note 2: The Contactor Relay is not usable with front clip-on and side clip-on blocks mounted at the same time.
Note 3: The contact arrangements in[_] are standard combinations.
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Overseas Standard Solve Together

We support your overseas business.

MEMO

CANADA
@ Canada Eurt
CSA standard —_—
Uu.s.A - European countries @ CHINA
USAI@ @ CE marking China
GB standard
UL standard NORTH AMERICA EN standard  rovamenena 3 anear JAPAN
North America C € @ Japan
CSA standard c @ us JIS and JEM
LISTED standards

INTERNATIONAL

@ International
|IEC standard

o
=4
[}

o
c
5]

)

(2]
)
©
0]
7]
@
9]
>

(@]

M Our standard products comply with the domestic standards as well as various overseas standards and are certified to meet all the standards.

EC Certification
Applicable standard Safety standard e body -
To be cert |ed in Tobe cemﬂed in
JIS the futur the futur

JEM UL CSA Marklng o GB
odel name TUV

U.S.A. Canada | Europe China

Japan |International| Europe
Ws | CE A
LISTED

TOV Rheinland

Magnetic K

contactors S-T10to 732 © O © O © © © ©
Open type

electromagnetic | MSO-T10KP to T25KP | © O O O O O O ©
switch (Note)

Thermal

Overload TH-T18KP to T25P © © © @ @) O © O
Relays

Note: The Motor Starters are certified under each type name of the Magnetic contactors and the Thermal Overload Relays on the condition that the Magnetic contactors and the Thermal Overload Relays are used in combination.
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Type Codes Solve Together

I Type Codes

* For the information on type codes for orders, check the note in Order Procedure.

Motor Starters Contactor Relays

|L_sc || SIA |
Basic type Finger protection Applicable model Operation coil and operation circuit specffication Applicable model Finger protection Applicable model

No code [Standard specification No code  [Standard specification| No code  [Standard specification|

With wiring T10-T25 T10-T25 With wiring T5,T9
BC streamlining SA Surge elibsorber BC streamlining
Non-Reversing/Reversing terminal mounting type terminal
No code |Non-Reversing

2x Reversing Reset method of Thermal Overload Relays Special environment  Applicable model Operation coil and operation circuit specification Applicable model

No code  |Manual reset (standard specification) No code |Standard specification No code [Standard specification

AR Automatic reset Anticorrosion T10-T25 SA Surge absorber 75, T9
) YS treatment mounting type
T10-T25 Combined Thermal Overload Relays specification

No code  [With 2-element Thermal Overload Relays

KP With 3-element Thermal Overload Relays|

Optional units

Magnetic contactors

| S | — | 2X |

T0 || BC || sA

Unit type Application — Finger protection Applicable model
Basic type Finger protection Applicable model AX Additional auxiliary contacts uTt No code  |Standard specification All units
S AC operated type No code  [Standard specification ML Mechanical interlocks uT With wiring
BC streamlining UT-AX
With wiring T10-T32 SA Surge absorbers 1) terminal
; : BC streamlining
Non-Reversing/Reversing terminal
) Unit specification, applicable model, and others|
No code |Non-Reversing 3
" P . 1 to 2-digit number 3
2% Reversing Operation coil and operation circuit specification Applicable model (&)
No code  |Standard specification §
s

SA Surge absorber| T10-T32
T10-T32 mounting type

Thermal Overload Relays
[ m8 || B || ®p || vs |

Special environment Applicable model

Reset method of Thermal Overload Relays

Basic type

No code |Manual reset (standard specification) No code |Standard specification
AR Automatic reset Anticorrosion T18, T25

YS treatment
Combined Thermal Overload Relays specification
No code | With 2-element Thermal Overload Relays
T18, T25 KP With 3-element Thermal Overload Relays

Note: Frame size classification by mounting type A q R
Motor Starters for independent mounting —T25 Finger protection Applicable model

Thermal
Overload Relays

For Motor Starters — T8 No code  [Standard specification
With wiring T18, T25
BC streamlining
terminal
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Order Procedure

32

I Order Procedure

Standard (AC operated) Motor Starters

For orders, specify products as shown below. Insert a space where A is present.
If adding multiple codes (such as SA, BC, and KP) after a frame size (T10 or
others) of type name, specify them in alphabetical order of the first letters.

OMSO-(2X)T type (Open type)

(Example: MSO-T10BCKPSA)
(If they are not in alphabetical order, the type code is automatically changed.)

MEMO

Solve Together

ViesEl fEme Mgtor c_:apacity_or heater Main circuit voltage OperaFionlcoiI designation or operation (Note) Auxiliary contact
designation (setting current) circuit voltage and frequency
MSO-T21 A 3.7kW A 200V A AC200V A 1A
MSO-T10 A OA A 200V A AC200V A 1B

Refer to page 16.32.

Do not add AC to the main circuit
voltage. (as distinguished from
the operation circuit voltage)

Select from
pages 16 or 20.

Select coil designation from pages 17
and 18 or specify the working operation
circuit voltage and frequency.

Specify the auxiliary
contact arrangements.

Standard (AC operated) Magnetic contactors
@S-T and S-2XT types

Model name Operation coil designation or operation circuit voltage and frequency (Note) Auxiliary contact
S-T20 A AC200V A 2A
S-T20 A AC100V50Hz A 1A1B

Refer to page 16.32.

Select coil designation from pages 17 and 18 or specify
the working operation circuit voltage and frequency.

Specify the auxiliary contact arrangements.

Motor Starters with 3-element Thermal Overload Relays

OMSO-TLIKP type

Motor capacity or heater

Operation coil designation or

Model name designation (including knob) Main cireit voltage operation circuit voltage and el e
MSO-T10KP A OA A 200V A AC200V A 1A
Select coil designation from pages 17 . .
Select from Do not add AC to the ) ) , Specify the auxiliary
Refer to page 16.32. pages 16 or 20. main circuit voltage. and 18 or specify the working operation contact arrangements.

circuit voltage and frequency.

With wiring streamlining terminal

O®MSO-TLIBC type

Motor capacity or heater S Operation coil designation or "

Model name designation (including knob) Main circuit voltage operation circuit voltage and (Note) Auxiliary contact

MSO-T12BC A 22kW A 200V A AC200V A 1A1B
Select from Do not add AC to the Select coil deswgnat\on from pages1.7 Specify the auxiliary
Refer to page 32. ages 16 or 20 in circuit volt and 18 or specify the working operation contact arrangements
pag ’ main circuit voltage. circuit voltage and frequency. 9 :
@®S-TL |BC type

Model name Operation coil designation or operation circuit voltage and frequency (Note) Auxiliary contact
S-T12BC A AC200V A 1A1B
S-T12BC A AC100V50Hz A 2A

Refer to page 32.

Select coil designation from pages 17 and 18 or specify
the working operation circuit voltage and frequency.

Specify the auxiliary contact arrangements.

)
4
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Outline Drawing Solve Together

I Outline drawing, Contact arrangement

Motor Starters Magnetic contactors

®MSO-T10,MSO-T10KP ®s-T10 Auil
, Installation holes for 2-M4 screws M3.5 screws comacr;/ | Contact arrangement

(Self-lifting)

8 36 1 78 Au:]\thar;/ Contact arrangement 3_ 28 nstalation Dimension) 3/L2
) 3 T8 rdtin D M3.5 screws 59 contact A2 AT L1 513 13
Installation holes for 2-M4 screws rs_% 75 (Self-lifting) A2 AT 13“ 33,_2 52L3 1‘3 J 1a d d d ‘
] g% 77\777\777\77\
o I\ i
£ 5 1 \ :
E - & 1a 9% é E @ @ 2m. ., 613 14
2igl || 2
BN et £ = /L2
2 2Tt 47, 673 % 9 5 o A2 AT L 513 21
% 1T 1T ) A2A1 /L1 32 513 21 ‘:% e ’72 1b 77d777d777d777
e ="k o
8 ] T 3| 2m L Te 22
T|lo = T
DE@IE@?@ 2/ 4y B/T3 98 9% 85| SLJ._SJ
@ EX
10, 75 M3.5 screws
1 L | 10.5 (Reset bar) (Self-lifting) 37
15 79 39 ®s-T12 Auxiiary
) M3.5 screws o) Contact arrangement
.S-T20 Installation holes for 2-M4 screws (Seil-liftin )
4 35 (Installation Dimension) 9
] A2A1 13 1/L1 312 513 21
o
®MSO-T12,MSO-T12KP gl i N R U N
.MSO-T20,MSO-T20KP 05 - 43 15 78 ACuoant‘:?i Contact arrangement Zla 14 2T 4/T2 6/T3 22
_ YRR M5 B2
Installation holes for 2-M4 screws 55 75 (Self-lisf;:iaegm)/s 59 Mo AT 13 11 312 B3 o1 é = ;
=
- 171 IJ:LF \‘ d \4 d ?! 5 o A2 A1 1‘3 WQU sng SQLS 2‘3
S B Sl e Sl i < =2
= 3 _— 1alb 14 22 97 95 g bt - 17% 2 IJ:LI ”\Y’\"’X"\fﬁ\
S ~ a = 5 N
2 s P ° AL 2 14 2/T1 4/T2 6/T3 24
& IR, =
= 3
S 2/T1 4/T2 6713 98 96 IS
=
‘z © m o A2 A1 1‘3 1QL1 3/L2 513 23 T T IO T
= ) ° 85 §
g E B i
T IT — 2a 4
: s § J 21 4/T2 6/T3 \es 9% .S'T21
. @) L E Installation holes for 2-M4 screws M4 screws  M3.5 screws
s T~ M3.5 screws 10] ®S-T25 1554 (motalation Dimension)(SeFiting) ~ (Selt-lifing o
11 |7 [105 (Reset bar) “(Self-lifting) 37
" 15 | 79 39 ©
iy =i Contact arrangement

®
®|]

@®

46

E= i)
215
o

3/

A2 At 13 21 11 Y2 513 43 31

1 ED] B

81

O®MSO-T21,MSO-T21KP S
O®MSO-T25,MSO-T25KP (Self-ifting)

6/T3 44 32
2

60 (Installation Dimension)
|
T
.t
L0
|
|

RS LaE
[}

63
4,554 (installation Dimension) | / M3.5 screws = JEE 1422 2m,
Installation holes for 2-M4 screws 13 105 (Self-lifting) €B 69 OTH JT
a— Auxiiary i == B
- - Cortact Contact arrangement [T s -
5 ® ® e r
% < A2 A1 13 21 11 a2 5/L3 43 31 6 & i ‘3.5
g T L=1T d
5
g _ Ay B
3 5 B} 2a2b ®S-T32 2
= 3= Installation holes for 2-M4 screws M4 screws s
3 &S 5,530 (nstallation Dimension) (Self-lifting) 59 ©
o
©
| c
3o 0@ Jsw /- 2
& & e'e) de 1@ @ 3
i [—ﬂi* LR 2
128 | | 1117 g TL= Contact arrangement
102 5 4 = =
B s o
63 2l -1 E e N rear 11 7 s
5 d
2 [ S W
g \
om L 6T

,EA
&
N
&
N
g b

34 35



Outline Drawing

Solve Together

I Outline drawing, Contact arrangement

®S-2xT10

Installation holes for 4-M4 screws

3 inersod) 18 L =
(Internal pitch) M3.5 screws
® (Self-lifting) ;
- Auxiliary
( \\ E contact
- &

i peedemposd Tax2
T v & TU +
2b

Contact arrangement

Black Red

A2 |A1 11 3/L2 513 13

344

2/T1 412 6/T3 14

13

A2 |A1 11 3/L2 5/3 RO1 LO1

2/T1 4/T2 /T3 14

60 (Installation Dimension)
T
|
|
[ T e
|
|
|
T
416
75

] ®
i/l
los] lzs]

82

©®5S-2xT12
®S-2xT20

Contact arrangement

Black Red

A2 |A1 13 1/L1 5/L3 21

i

14 2/m 6/T3 22
4/T2

14 2/m 6/T3 22
4/T2

5 (Instaliation Dimensior) 18,9 35 (nstallation Dimension) ~_Installation holes for 4-M4 screws 59 Auxiliary
(Internal ptch) M3.5 screws contact
539 (Self-lifting)
E 1alb
z fe0 B . ;
S kN
| becedepeced 242
E T T ImR T T T
5 e
5 1 - T T =
5
2 . !
£ \ . ]
8 D 6% ﬁ DE®

Contactor Relays

@S-2xT21
@S-2xT25 -
M4 screws uxiliary

Installation holes for 4-M4 screws (Self-lifting) G Contact arrangement
45 54 (nstalation Dimensior) 19~ 54 (Installation Dimension) 50
rtemal pich] M3.5 screws
7 (Self-lifting) 3/L2 32
A2 A1 13 21 18L1 d 5/L3 43 31 A2 A1 13 21 111 5/L3 43 31

© 9 ﬁ ﬁ
. i - oy \ ?\ \» \77\77? \ ?Lx \W \77\77?
gls ® P @ ® & Ff— B2
2 o 2l 14 22 2/ 6/T3 44 32 14 22 2/T1 6/T3 44 32
g el Lel Ta| ||l L1 SR 412 42
g I p—
5 —fﬂ B 2 (mm
k<]
= Oo—3
5 @ @ |® @ ~
£ T
o b & @ @ & ef

il il | t il==il | 1

13 105, 65

136 | 81 35
©5S-2xT32
Installation holes for 4-M4 screws
55 Installation D 23 30 (Installation Dimension) 085 Al
(Interal pitch] M3.6 screws xiliary
% (Self-lifting) contact Contact arrangement
o
= B A2 1/L13/L25/L3 63 71 81 93 A2 A1 1/L13/L25/La 63 71 81 93
1 e : o E} o
5| [ el 2 \\ \ \ \ \\ \ \
o
§|- T — —T &2 4 2 64 72 82 94 4 2 64 72 82 94
k] |
2 ®e®d ® el
= T U2\ T 1
s # & eIe b iy
Uy T I
M4 screws L13.] 188 % 105 ‘ ‘ ‘ 5

(Self-lifting)

36

®SR-T5

Installation holes for 2-M4 screws M3.5 screws
) (Self-lifting)
4 35 (Installation Dimension)

o
S

>§>O wmy S
_ Lt T =
S|
Ols
¢ e
[
£ =]
a wn
c ~
g o 1 <IE qii [ =
= %
k7]
£
3

[T I T i
8.5 75
43

For contact arrangement and
contact allocation, see Page 26.

®SR-T9

Installation holes for 2-M4 screws

42 35 (nstallation Dimension) ?églfs— Iisffill:i;‘qls
g O ~
= w
T
[} I — 0 ]
E 1@ ®® \/1 -
p [
i || po |l lde
3 &
17 = = 7
= —|® @@ &
© B R
[N TNATHATHATYI
185 | || |85
31
43

For contact arrangement and
contact allocation, see Page 26.
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Solve Together

Outline Drawing

I Outline drawing, Contact arrangement

MEMO

Thermal Overload Relays

OTH-T18,TH-T18KP
Auxiliary
Contact arrangement
Operation indication contact 9
Resetting bar 10.5 24 (Manual trip) . 57
(Resetting stroke) (2.5mm) 97 95
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6. 7.1,

| 8
S|
i\& e [ﬁi&& \‘ (Lf
2/T1 4/T2 6/T3 98 96
M3.5 screws 35
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Auxiliary
Contact arrangement
Installation holes for 2-M4 screws contact
Operation indication
14.8 19 63
i 97 95
(Installation (Manual trip) 7
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Warranty and Safety

Solve Together

[Notes for adopting the product] [Notes for security related issues]

Before purchasing and using our products,

Period and scope of warranty

@Warranty period

(1) The warranty period for our products shall be one year after
purchase or delivery to the designated location. However the
maximum warranty period shall be 18 months after
production, in consideration that the maximum length of
distribution period is to be 6 months after shipping.

(2) This warranty period may not apply in the case where the
use environment, use conditions, or the number of
open/close operation times specifically impact the lives of
products.

@Scope of warranty
(1) When any failure occurs during the above warranty period
which is clearly our responsibility, we will replace or repair
the failed portion of the product free of charge at the location
of purchase or delivery.

Note that the "failure" mentioned here shall not include such

items as scratches and discoloration which do not affect

performance.
(2) In the following cases, even during the warranty period,
charged repair services shall be applied.

(D Failures caused by inappropriate conditions, environment,
handling, and uses other than those specified in catalogs,
instruction manuals or specifications.

@ Failures caused by inappropriate installation.

® Failures caused by the design of customer's equipment or
software.

@ Failures caused by the customer tampering with our
products such as reworks without our authorization.

® Failures caused by the customer failing to correctly
maintain or replace components such as spare parts, as
specified by documents such as instruction manuals.

(® Failures caused by uses of the product other than
ordinarily intended.

@ Failures caused by force majeure such as fire and
abnormal voltage accidents, and natural disasters such as
earthquake, wind and flood.

Failures caused by reasons that were unforeseeable by
the level of technology at the time of shipment.

(8) The warranty that is mentioned here shall mean warranty of
the unit of delivery, and any losses induced by the failures of
delivered products shall be excluded from our warranty.

@Failure diagnosis
In principle, primary failure diagnosis shall be conducted by the
customer. However this job, if requested by the customer, can
be performed by us or our service company with charge. In this
case, a service fee shall be charged to the customer in
accordance with our price list.

Recommendation for renewal due to life

Our Motor Starters and Magnetic Contactors with contacts and
mechanical parts have certain wear life in line with the number of
switching operations, while our coil wires and electronic parts
have aging degradation life influenced by the use environment and
use conditions.

Regarding the use of our Motor Starters and contactors, we

please confirm the following product warranty. @Before performing the installation, wiring works, operation and maintenance/check for the products described in this catalog, make sure
to read the "Instruction Manual" or "Notes for Use" attached to the product for correct usage.
v @In spite of our continued efforts to enhance the quality and reliability of our product, the product can fail. The products described in this
catalog can bring about serious results, such as malfunctions of machinery, short circuit at power supply, and catching fire), by the
recommend customers to renew the products every 10 years as a malfunction caused by vibration, physical shock and improper wiring. Pay special attention to avoid any secondary accidents such as
rule, provided that the products are used in line with the number of injuries and fire, as the result of failures or malfunctions.
open/close operations specified by this catalog or the instruction @When you find any questions or you need more details after reading this catalog, please contact your dealer or our company.
manual.
We also recommend to renew devices other than the Motor
Starters and Magnetic Contactors described in this catalog every [For using the products described in this catalog, please observe the following items. ]

10 years as a rule.

v

Exemption from warranty related to

opportunity or secondary losses. Q Dan ger
Regardless of in or out of warranty period, loss of opportunity and
lost earnings at the customer side caused by the failures of our @Make sure to disconnect the power before you perform installation, removal, wiring works, or maintenance/checking. There
products, any damages caused by special situation regardless of is a risk of receiving an electric shock or occurrence of a malfunction.
our foreseeability, secondary losses, accident compensation, .Wherj the prodggt is energizgd, avoid touching or coming near the product, especially the terminals having electricity. There
damages on anything other than our products, compensation to is a risk of receiving an electric shock or burn injury.

other jobs, and damages caused by any reasons for which we are
not held responsible, shall be outside the scope of our

compensation.

A\ Notes

Exemption from warranty related to

opportunity or secondary losses. @Use the product in the use environment described in this catalog and Instruction Manual. Do not install the product in any
abnormal environment with high temperature, high humidity, dust, corrosive gas or excessive vibration/shock. There is a risk
of catching fire, malfunctions, electric shock or failure.

@Avoid applying shocks by dropping or falling the product during transportation and unpacking. This will lead to breakage or
failure of products.

@Do not use the product when it has received damage during transportation, installation or wiring. This can cause fire or
malfunctions.

@Make sure that only technicians qualified for electric work or wiring should perform installation, wiring works and
maintenance/checking of the product.

@Make sure that no foreign objects such as dust, iron powder and wire chips enter the product during installation and wiring
works. There is a risk of contact failures and malfunctions leading to damage or fire at the load.

@When you use mounting screws of the wrong size or use a small number of screws than specified, or when the mounting to
the rail of IEC 35mm width is defective, there is a risk that the product may fall.

@When you apply wiring works, be sure to use the wire size that suits the applied voltage, flow current and inrush current,
and to fasten wires with the correct torque as specified in this catalog or the instruction manual. Defective wiring can cause
fires, accidents and failures.

@To terminal screws and mounting screws, apply the torque as we specify for tightening, and regularly apply retorquing.
When the tightening torque is too large, the work can damage terminal screws or mounting screws. When the terminal
screws or mounting screws slacken or are broken, they can cause overheat or fire, or the body can fall off to create serious
accidents.

@Confirm the rated values and specifications, and make sure to use a product that meets the requirements. When you use a
product exceeding the rated/specified values, it may cause insulation breakdown leading to earth fault or short circuit
accidents, or create the cause of fire by overheat or breakdown due to inability to shutdown.

@When a product described in this catalog is to be used in a facility where a failure can lead to injury to the human body or
serious damage to earnings, make sure to install some safety mechanism.

@Apply regular checks to the product and use safety measures on the sequence to the critical circuits. The contacts of Motor
Starters can develop defective conduction, weldingor burnout.

@Contactors and Motor Starters can create welding of contacts disabling the opening, due to such causes as switching
operation for excessive current, abnormal wearing of contacts, chattering at operational instruction contacts, aging
degradation and product life. Also the contacts may fail to open due to unexpected mechanical constraints other than
contact adhesion. Since the disability of contact to open can cause the machine to go out of control, secure safety by
assuming the mechanical constraints or contact welding leading to inability of open/close operations. There remains a risk
of fire even when an overload protective device (Thermal Overload Relays) is provided.

Supply period of spare goods after pl’OdUCtiOﬂ stop @The example connection described in this catalog only shows a typical one to run a system. For the protection of each
device and safety measures, the customer is requested to consider the connection for each system.

@Do not apply reworks to the product or disassemble the product. These may cause failures.

@When you dispose of the products, treat them as industrial waste products.

(1) The contents of products shown in this catalog are for your
selection of models. When you actually use the product, read
the "Instruction Manual" carefully beforehand and use
correctly.

Please note that the external view or specifications that should
not affect the model selection can change without
preannouncement.

(2) When using a product listed in this catalog, you are required to
accept that your use should not lead to any serious accident if
by any chance the product develops any failures or errors, and,
in the event any failure or error occurs, backup or fail-safe
functions are in place outside the device by the system.

(8) The products described in this catalog are designed and
manufactured as general products to be used for general
industrial fields. For this reason, the products described in this
catalog should not be used for the applications requiring
special quality assurance systems, such as serious public uses
as atomic power plants and other power plants owned by
power companies, railway applications and government and
public office applications.

Note, however, that the products shall be applicable to such
uses if the use is limited and the customer agrees not to
require specially high quality.

Furthermore, when the customer is investigating application for
the uses where serious impact is foreseen to the human body
and assets and therefore high reliability for security and control
system is required, such as aviation, medical services,
railways, combustion and fuel equipment, manned
transportation equipment, entertainment facilities and security
machines, please contact our representatives and discuss any
necessary agreement or specifications.

(1) For the discontinuation of production, we will announce in such
media as "Sales and Service" paper created by us.
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Solve Together

[Related Products]

Sequencer |  MELSEC-Q Series Universal Model Mitsubishi General-purpose AC Servo MELSERVO-J4 Series

High speed, large capacity data processing is now achieved to cope with increasingly Industry-leading level of high performance servo

complicated production/manufacturing facilities. Olndustry-leading level of basic performance: Speed frequency response (2.5kHz), 4,000,000 (4,194,304p/rev) encoder

©High speed, high accuracy machine control is achieved by multi-CPU configuration using various ©Advanced one-touch tuning function achieves the one-touch adjustment of advanced vibration suppression control T, etc.
controllers that support iQ Platform.
OThe support for Ethernet with built-in CPU allows easy connection of a programming tool, GOT.

OLineup of 20 models, ranging from small capacity of 10k steps to large capacity of 1000k steps

OEquipped with large capacity drive recorder and machine diagnosis function for easy maintenance.
O2-axis and 3-axis servo amplifiers are available for energy-conservative, space-saving, and low-cost machines.

Product Specifications

OA rich network integrates various FA layers seamlessly. Power supply specifications 1-phase/3-phase 200V AC

Production Specifications Command interface SSCNET II/H, SSCNET I (compatible in J3 compatible mode), pulse train, analog
Program capacity 10k steps - 1000k steps Control mode Position/Speed/Torque
Number of input/output points [X/Y] / 256 points - 4096 points/8192 points Speled frequetncy [ESPONSE 2.5kHz - . - - -
number of input output device points[X/Y] Tuning funct.|0n Advanced one-touch tuning, advanced vibration suppression control II, robust filter, etc.
Basic instructions' processing speed (LD instruction) 120ns - 9.5ns Safety function STO, S81 i . . .
External connection interface USB (supported by all models), Ethernet, RS-232, memory card - S$82, 508, SLS, SBC_’ SSM (compatible \_Nhen C9mb'n6d with motion controller)
Function unit 1/0, analogue, high-speed counter, positioning, temperature input, temperature adjustment, network unit Compatible servo motor - Rotary servo motor, linear servo motor, direct drive motor
Unit expansion mode Building block type Rotary servo motor capacity 0.05 to 7kW

Network Ethernet, CC-Link IE controller, CC-Link IE field, CC-Link, CC-Link/LT,

MELSECNET/H, SSCNET, AnyWire, RS-232, RS-422
HMI | Graphic Operation Terminal GOT1000 Series, Model GT16 EDM | Wire EDM MV1200R
All-in-one configuration of full functions desired for a display, enclosed in a full-flat body A global standard model pursuing speed and precision
OEthernet, RS-422/485 and RS-232 interfaces are equipped as standard in all models. This feature ©With the control of instruction unit being 0.1um and internal interpolation unit being 1nm, high

precision and smooth mechanical work have been achieved.

O0Operation and display that do not let one feel the layer structure of the screen, as well as easy
program control using standard implementation of Ethernet I/F have been realized.

©A compact unit integrating a display and controller being integrated has contributed to
miniaturization of the control board.

OA compact unit with integration of the display and controller has contributed to miniaturization of
the control board.

Production Specifications

enables various ways of communication.

©Supports multimedia unit, video/RGB unit (optional) that enable recording and playing of smooth motion video.

©OUSB device and host are mounted in the front side as standard. The feature allows easy connection
with PC and data handling.

©OLarge memory capacity of 15MB. Enables use of optional functions and real parts without concern
about the memory capacity.

Production Specifications Maximum number of control axes (NC axis + mainaxis + PLCaxis) ~ Type A: 11 axes Type B: 9 axes

Screen size 5.7 type, 8.4 type, 10.4 type, 12.1 type, 15 type Maximum number of paths Type A: 2 paths Type B: 1 path

Resolution VGA, SVGA, XGA Minimum instruction unit 0.1pm

Intensity adjustment 4 step, 8 step Minimum control unit 1nm

Touch panel method Analogue resistive film method Maximum program memory capacity Type A: Max.2,000KB (5,120m) Type B: 500KB (1,280m)

Built-in interface RS-232, RS-422/485, Ethernet, USB, CF card Maximum PLC program memory capacity Type A: 32,000 steps Type B: 20,000 steps

Supported software GT Works3 Main functions (for machining center) OMR-DD control (high-speed synchronous tapping function), high-speed high precision control, tool tip control, tilted surface work, etc.
Input power voltage AC100 - 240V (+10%, -15%), DC24V (+25%, -20%) Main functions (for lathe) Milling interpolation, 2-path simultaneous thread cutting, inter-path control axis synchronization, control axis superposition, mixed control, etc.

Inverter FREQROL-A700 Series Robot | Industrial Robot MELFA F Series RV-4F

High function, high performance inverter High-speed, high-precision, high-function 4kg transportable vertical-multijoint robot
©Allows high precision, quick-response speed control by real sensorless vector control even when N ©Using the unique driving technology, higher-speed motion has been realized.

you use a general purpose motor without PLG (encoder). (200% torque/0.3Hz (less than 3.7K))
©Combining with a motor with PLG, you can achieve a full-fledged vector control (when using the option).
OBuilt-in noise filter (EMC filter) enables reduction of noises arising from the inverter.
©Since the product allows operation of an IPM motor, it can run the motor at the optimum motor

©Hand wiring and internal piping have contributed to enhanced tooling performance.
OExpansion of the rotational axis motion range has enabled full utilization of the installation space.
©Adoption of flap-shape arm has realized an operational area suited to a compact area.

Production Specifications

characteristic by auto-tuning. Degree of freedom of motion 6
Production Specifications Structur.e Vertical mul.tuomt type - . ; o
i EEEesiy 200V class : 0.4KW to 90kW, 400V class : 0.4kW to 500kW Installation posture Egzrozt?;:glr;géthir;gmg from the ceiling, hanging on the wall (with some restrictions on the
Control method IPM control, Soft-PWM control, high carrier frequency PWM control (selectable from V/F, = =
. . Weight capacity 4kg
advanced flux vector and real sensorless vector), vector control (when using option) = =
p s . Maximum reach diameter 515mm
Output frequency range 0.2 - 400Hz (real sensorless vector control, with upper limit frequency at vector control being 120Hz) Cydle ti load weight 036 1K
PM off-line auto-tuning Automatic measurement of motor constant when using MM-CF series allows operation at the optimum motor Pyc.:al Ime (O?t, e ighit 0 023060' (Tkg)
£
characteristic. (It also enables the use of IPM motors other than MM-CF series, or IPM motors of other brands.) Postl '°: rep;e ! '9: ac;curacy I_Pz.lo Crlnm ification: 1SO al 3. oil mist ification: IPG7"
Starting torque 200% 0.3Hz (less than 3.7K), 150% 0.3Hz (more than 5.5K) fetectionispeciiications (EleanispecificationdSelclassiNoillmistispecificationdIR67)

(when using real sensorless vector control, or vector control)
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Contactors and Motor Starters

/\ Safety Warning

To ensure proper use of the products listed in this catalog,
please be sure to read the instruction manual prior to use.

Mitsubishi Electric Corporation Nagoya Works is a factory certified for ISO14001

(standards for environmental management systems) and 1ISO9001(standards for
quality assurance managememt systems)

O$OQBAN\ZA7/O/% gco
& Q
& ISO % m AW for a greener tomorrow
£ 14001 % “ 1S0 9001 oy
g E
S i - BUREAU VERITAS
Z“«/\JA;C‘EV \ Certification JKAS
%15/ 0®§ ENVIRONMENTAL MANAGEMENT
Vet pur® MANAGEMENT ”
EC97J1113 051

Eco Changes is the Mitsubishi Electric
Group’s environmental statement, and
expresses the Group’s stance on
environmental management. Through a
wide range of businesses, we are helping
contribute to the realization of a
sustainable society.

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BLDG., 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN
www.MitsubishiElectric.co.jp/melfansweb
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