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Orientalmotor

Non-Contact Speed Control Motor Unit

MSS-W Series
OPERATING MANUAL

GN@US C E

Thank you for purchasing an Oriental Motor product.

This Operating Manual describes product handling procedures and safety precautions.

o Please read it thoroughly to ensure safe operation.
o Always keep the manual where it is readily available.
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1 Precautions

1 Precautions

The precautions described below are intended to prevent danger or injury to the user and other personnel
through safe, correct use of the product. Use the product only after carefully reading and fully understanding
these instructions.

ﬁ Warnin Handling the product without observing the instructions that accompany a
9 “Warning” symbol may result in serious injury or death.

é Caution Handling the product without observing the instructions that accompany a
“Caution” symbol may result in injury or property damage.

Note The items under this heading contain important handling instructions that the
user should observe to ensure safe use of the product.

/\ Warning

General

¢ Do not use the product in explosive or corrosive environments, in the presence of flammable gases, locations
subjected to splashing water, or near combustibles. Doing so may result in fire, electric shock or injury.

¢ Do not transport, install the product, perform connections or inspections when the power is on. Always turn
the power off before carrying out these operations. Failure to do so may result in electric shock.

o Assign qualified personnel the task of installing, wiring, operating/controlling, inspecting and
troubleshooting the product. Failure to do so may result in fire, electric shock or injury.

Installation
e The motor and speed control pack are class I equipment. Install the motor and speed control pack so as to
avoid contact with hands, or ground it to prevent the risk of electric shock.

Connection

e Connect the cables securely according to the wiring diagram in order to prevent fire and electric shock.

e Do not forcibly bend, pull or pinch the cable. Doing so may fire and electric shock.

e Connect the I/0 signal terminals to a DC power supply that provides reinforced insulation for the primary
circuit. Failure to do so may result in electric shock.

Operation

¢ Do not operate the product with any of its live parts exposed. Doing so may result in electric shock.

o Turn off the power in the event of power failure or when the overheat protection device (thermal protector) has
actuated. Failure to do so may cause the product to start suddenly, resulting in injury or damage to equipment.

Inspection
e Do not touch the internal parts of the speed control pack. Doing so may result in electric shock.

e Do not touch the terminal block on the speed control pack while the power is supplied or for 10 seconds
after the power is turned off. Doing so may result in electric shock.

/\ Caution

General

e Do not use the motor and speed control pack beyond their specifications, or electric shock, injury or
damage to equipment may result.

¢ Do not let conductive materials (such as shavings, pins and wire offcuts) enter the speed control pack. They
may cause fire.

¢ Do not operate the product with wet hands. Doing so may result in electric shock.

Unpacking

e Confirm that the delivered product matches the model you ordered. Installing a wrong product may result
in injury or fire.

Transportation

e Do not hold the motor output shaft or motor cable. This may cause injury.




1 Precautions

Installation

e The motor should be firmly secured on the metallic plate in order to prevent injury and damage to the
equipment.

e Provide a cover over the rotating parts (output shaft) of the motor to prevent injury.

e Check the rotating direction before connecting the product with your machine. Failure to do so may result
in injury or damage to equipment.

¢ Do not step onto or hang from the motor or speed control pack. Doing so may result in injury.

¢ Do not touch the motor output shaft (key groove and toothed part) with bare hands. Doing so may result in
injury.

e Exercise caution to prevent injury when assembling the motor with the gearhead or installing the motor
into the equipment. Hands may be caught in the gap between the two units.

Connection

e High-power motors, solenoids, high-frequency power sources, electric welders, etc., may cause the speed
control pack to malfunction. Do not share the same power source with any of these devices, while
separating the signal lines from the power lines. Failure to do so may result in injury or damage to
equipment.

Operation

e Use a motor and speed control pack only in the specified combination. An incorrect combination may cause
a fire.

e Provide an emergency-stop device or emergency-stop circuit external to the equipment so that the entire
equipment will operate safely in the event of a system failure or malfunction. Failure to do so may result in
injury.

e Immediately when trouble has occurred, stop running and turn off the speed control pack power. Failure to
do so may result in fire, electric shock or injury.

e Set the CW/CCW input to “OFF (“H” level)” before supplying the power. Failure to do so may result in
injury due to a sudden start of the motor.

e Do not touch the motor that has been locked for a long period. Doing so may result in skin burn(s).

e To prevent bodily injury, do not touch the rotating parts (output shaft and cooling fan) of the motor during
operation.

e The motor’s surface temperature may exceed 70 °C, even under normal operating conditions. If a motor is
accessible during operation, post the warning label shown in the figure in a conspicuous position to prevent
the risk of skin burn(s).

A\

Warning label

Inspection

e Conduct the insulation resistance measurement or withstand voltage test separately on the motor and the
speed control pack. Conducting the insulation resistance measurement or withstand voltage test with the
motor and speed control pack connected may result in injury or damage to equipment.

e Do not touch the terminals during the insulation resistance measurement or withstand voltage test. Doing
so may result in electric shock.

e Do not touch the motor or speed control pack during operation or immediately after stopping. The surface
is hot and may cause a skin burn(s).

¢ Do not disassemble or modify the motor or speed control pack. This may cause electric shock or injury.
Refer all such internal inspections and repairs to the branch or sales office from which you purchased the
product.

Disposal
e Dispose the product correctly in accordance with laws and regulations, or instructions of local governments.




2 Checking the package contents

2 Checking the package contents

2.1 Checking the contents

Make sure that you have received all of the items listed below.
If an accessory is missing or damaged, contact your nearest Oriental Motor office.
© IMOLOT ettt 1 pe.
e Speed control pack ........ccoeceevierinieiieniniene 1 pc.
e Speed control pack mounting braket
Speed control pack back mounting bracket .... 2 pcs.
Speed control pack base mounting bracket..... 2 pcs.

Mounting screws (M3) ......cocevirienencnniennenne. 4 pcs.
e External speed potentiometer ... 1 pc. (with adjustment knob, dial plate and insulated sheet)
® Capacitor .......cceeeerveeeeerienieeienenn ... 1 pe.
® CapacCitor CaAP...eevervienieeiieriereeeiieie e 1 pc.
e Manual (This document) ..........cccceceeveeniennennen 1 pc.

H Standard and CE marking

Motors and speed control packs have been designed and inspected according to the following standards.
Recognized name is motor model name and speed control pack name.
Voluntary display of the CE mark conforming to the Low Voltage Directives.

Motors Speed control packs

Standards UL 1004-1, UL 1004-2, UL1004-3 UL 508

CSA C22.2 No.100, CSA C22.2 No.77, GB/T 12350 | CSA C22.2 No.14
Applications for EN 60034-1, EN 60034-5, EN 60664-1, EN 50178, EN 60950-1
standards EN 60950-1
Certification body | UL File No.E64199 (6 W type) UL File No.E91291

UL File No.E64197 (15 to 90 W type)

CcQC
Installation Overvoltage category II, Pollution degree 2, Class I (For EN standards)
conditions When the machinery to which the motor and speed control pack is mounted

requires overvoltage category III and pollution degree 3 specifications, install

the motor and speed control pack in a cabinet that comply with IP54 and

connect to power supply via an isolation transformer.

A running heating test and a locked-rotor test has been conducted with an aluminum radiation plate of size
indicated below.
For the motor with a gearhead, tests has been conducted with a gearhead instead of the radiation plate.

Motor frame size [mm (in.)] Size [mm (in.)] Thickness [mm (in.)] Material
060 (O2.36) 115%115 (4.53x4.53)
070 (O2.76) 125x125 (4.92x4.92)
80 (O3.15) 135x135 (5.31%5.31) 5(0.20) Aluminum
090 (O3.54), 40 W type 165x165 (6.50%6.50)
90 (O3.54), 60 W and 90 W type 200x200 (7.87%7.87)

m To ensure conformance with EMC directive be sure to conduct EMC measures with the
product assembled in your equipment.

Standards for accessories
Capacitor * UL File No0.83671 (CYWT2)
Capacitor cap UL File No.E56078 (YDTUZ2)
External speed potentiometer -

* VDE License Nos.112847 (capacitors with a rated voltage of 250 VAC),
114747 (capacitors with a rated voltage of 450 VAC)

B RoHS Directive

The products do not contain the substances exceeding the restriction values of RoHS Directive (2011/65/EU).




2 Checking the package contents

2.2 Checking the product name and motor-speed control pack combination

This product comes in a combined set consisting of a motor and a speed control pack. When the product first
arrives, check the nameplates to confirm that you have received the correct motor, capacitor and speed control

pack combination.

Bl Induction motor (Continuous rating)

MSS540-401W2J)

USM540-401W?2

MSS540-001W2J

USM540-001W?2

CH110CFAUL2

MSS540-401W2U

USM540-401W2

100 V/110 V/115 V type
. Capacitor Speed control Compatible gearhead

Unit model Motor model model pack model (sold separately) *
MSS206-401W2J | USM206-401W?2 2GNOS, 2GNOK
MSS206-001W2J | USM206-00TW?2 CH3SFAUL? -
MSS206-401W2U | USM206-401W?2 2GNOS, 2GNOK
MSS206-001W2U | USM206-001W?2 CH25FAUL2 -
MSS315-401W2J | USM315-40TW2 3GNOS, 3GNOK
MSS315-001W2J | USM315-001W2 CHSSFAUL2 -
MSS315-401W2U | USM315-401W?2 3GNOS, 3GNOK
MSS315-001W2U | USM315-00TW?2 CHASFAUL? -
MSS425-401W2J | USM425-401W?2 CHBOCFAUL2 4GNOS, 4GNOK, 4AGNORH, 4GNORA
MSS425-001W2J | USM425-00TW2 -
MSS425-401TW2U | USM425-40TW2 CH65CFAUL2 4GNOS, 4AGNOK, 4AGNORH, 4AGNORA
MSS425-001W2U | USM425-00TW2 MSP-1W -

5GNOS, 5GNOK, 5GNORH, 5GNCRA

5GNOS, 5GNOK, 5GNORH, 5GNORA

MSS590-002W2E

USM590-002W-1

MSS540-001W2U | USM540-001W?2 CHIO0CFAUL2 -
MSS560-501W2J | USM560-501W-1 5GUOKB, 5GUORH, 5GUORA
MSS560-001W2J | USM560-00TW-1 CH200CFAUL2 -
MSS560-501W2U | USM560-50TW-1 5GUOKB, 5GUORH, 5GUORA
MSS560-001W2U | USM560-00TW-1 CHTBOCFAUL2 -
MSS590-501W2J | USM590-501W-1 5GUOKB, 5GUOKBH, 5GUORH, 5GUORA
MSS590-001W2J | USM590-00TW-1 CH2B0CFAUL2 -
MSS590-501W2U | USM590-501TW-1 5GUOKB, 5GUOKBH, 5GUORH, 5GUORA
MSS590-001W2U | USM590-001W-1 CH200CFAUL2 -
200 V/220 V/230 V type
. Capacitor Speed control Compatible gearhead

Unit model Motor model model pack model (sold separately) *
MSS206-402W2) USM206-402W?2 2GNOS, 2GNOK
MSS206-002W2J) USM206-002W?2 CHOBBFAUL -
MSS206-402W2E | USM206-402W?2 2GNOS, 2GNOK
MSS206-002W2E | USM206-002W?2 CHOGBFAUL -
MSS315-402W2J) USM315-402W?2 3GNOS, 3GNOK
MSS315-002W2J USM315-002W?2 CHTSBFAUL -
MSS315-402W2E | USM315-402W2 3GNOS, 3aGNOK
MSS315-002W2E | USM315-002W2 CHTOBFAUL -
MSS425-402W2) USM425-402W2 CH20BFAUL AGNOS, 4GNOK, AGNORH, 4GNORA
MSS425-002W2J) USM425-002W?2 -
MSS425-402W2E | USM425-402W?2 CH15BFAUL AGNOS, 4GNOK, 4GNORH, 4AGNORA
MSS425-002W2E | USM425-002W?2 MSP-2W -
MSS540-402W2) USM540-402W2 CH30BFAUL 5GNOS, 5GNOK, 5GNORH, 5GNORA
MSS540-002W2J) USM540-002W2 -
MSS540-402W2E | USM540-402W2 CH23BFAUL 5GNOS, 5GNOK, 5GNORH, 5GNORA
MSS540-002W2E | USM540-002W?2 -
MSS560-502W2J) USM560-502W-1 CH50BFAUL 5GUOKB, 5GUORH, 5GUORA
MSS560-002W2J USM560-002W-1 -
MSS560-502W2E | USM560-502W-1 CHAOBFAUL 5GUOKB, 5GUORH, 5GUORA
MSS560-002W2E | USM560-002W-1 -
MSS590-502W2J) USM590-502W-1 CH70BFAUL 5GUOKB, 5GUOKBH, 5GUORH, 5GUORA
MSS590-002W2J) USM590-002W-1 -
MSS590-502W2E | USM590-502W-1 CHG60BFAUL 5GUOKB, 5GUOKBH, 5GUORH, 5GUORA

* The gear ratio appears at the position in the model number indicated by the box (O).




2 Checking the package contents

B Reversible motor (30 minute mating)

100 V/110 V/115 V type
. Capacitor Speed control Compatible gearhead

Unit model Motor model model pack model (sold separately) *
MSS206-411W2J | USM206-411W?2 2GNOS, 2GNOK
MSS206-011W2J | USM206-011W?2 CHASFAUL? -
MSS206-411W2U | USM206-411W?2 2GNOS, 2GNOK
MSS206-011W2U | USM206-011W2 CH3SFAUL? -
MSS315-411W2J) | USM315-411W2 3GNOS, 3aGNOK
MSS315-011W2J) | USM315-011W2 CH75CFAUL2 -
MSS315-411W2U | USM315-411W?2 3GNOS, 3GNOK
MSS315-011W2U | USM315-011W?2 CHG0CFAUL2 -
MSS425-411W2J) | USM425-411W?2 4GNOS, 4GNOK, 4AGNORH, 4GNORA
MSS425-011W2J | USM425-011W2 CH100CFAUL2 -
MSS425-411W2U | USM425-411W2 CH8OCFAUL2 4GNOS, 4GNOK, 4GNORH, 4GNORA
MSS425-011W2U | USM425-011W?2 MSP-1W -
MSS540-411W2J | USM540-411W?2 CH160CFAUL2 5GNOS, 5GNOK, 5GNORH, 5GNORA
MSS540-011W2J | USM540-011W?2 -
MSS540-411W2U | USM540-411W?2 5GNOS, 5GNOK, 5GNORH, 5GNORA
MSS540-011W2U | USM540-011W2 CHT20CFAUL2 -
MSS560-511W2J | USM560-511W-1 5GUOKB, 5GUORH, 5GUORA
MSS560-011W2J | USM560-011W-1 CH250CFAUL2 -
MSS560-511W2U | USM560-511TW-1 5GUOKB, 5GUORH, 5GUORA
MSS560-011W2U | USM560-011TW-1 CH200CFAUL2 -
MSS590-511W2J | USM590-511W-1 5GUOKB, 5GUOKBH, 5GUORH, 5GUORA
MSS590-011W2J | USM590-011W-1 CH350CFAUL2 -
MSS590-511W2U | USM590-511W-1 5GUOKB, 5GUOKBH, 5GUORH, 5GUORA
MSS590-011W2U | USM590-011W-1 CH300CFAUL2 -

200 V/220 V/230 V type
. Capacitor Speed control Compatible gearhead

Unit model Motor model model pack model (sold separately) *
MSS206-412W2J | USM206-412W?2 2GNOS, 2GNOK
MSS206-012W2J | USM206-012W?2 CHTOBFAUL -
MSS206-412W2E | USM206-412W?2 2GNOS, 2GNOK
MSS206-012W2E | USM206-012W2 CHOBBFAUL -
MSS315-412W2J) | USM315-412W2 3GNOS, 3aGNOK
MSS315-012W2J) | USM315-012W2 CH18BFAUL -
MSS315-412W2E | USM315-412W?2 3GNOS, 3GNOK
MSS315-012W2E | USM315-012W?2 CHTSBFAUL -
MSS425-412W2J) | USM425-412W?2 CH30BFAUL 4GNOS, 4GNOK, 4AGNORH, 4GNORA
MSS425-012W2J | USM425-012W2 -
MSS425-412W2E | USM425-412W2 CH25BFAUL 4GNOS, 4GNOK, 4GNORH, 4GNORA
MSS425-012W2E | USM425-012W2 MSP-2W -
MSS540-412W2J | USM540-412W?2 CHAOBFAUL 5GNOS, 5GNOK, 5GNORH, 5GNORA
MSS540-012W2J | USM540-012W?2 -
MSS540-412W2E | USM540-412W?2 CH35BFAUL 5GNOS, 5GNOK, 5GNORH, 5GNORA
MSS540-012W2E | USM540-012W2 -
MSS560-512W2J) | USM560-512W-1 CHG0BFAUL 5GUOKB, 5GUORH, 5GUORA
MSS560-012W2J | USM560-012W-1 -
MSS560-512W2E | USM560-512W-1 CH50BFAUL 5GUOKB, 5GUORH, 5GUORA
MSS560-012W2E | USM560-012W-1 -
MSS590-512W2J) | USM590-512W-1 CHBOBFAUL 5GUOKB, 5GUOKBH, 5GUORH, 5GUORA
MSS590-012W2J | USM590-012W-1 -
MSS590-512W2E | USM590-512W-1 CH70BFAUL 5GUOKB, 5GUOKBH, 5GUORH, 5GUORA
MSS590-012W2E | USM590-012W-1 -

* The gear ratio appears at the position in the model number indicated by the box (O).




3 Installation

3 Installation

3.1 Installation conditions

Install the motor and speed control pack in a location that meets the following conditions. Using the unit in a

location that does not satisfy these conditions could damage it.

e Indoors (this product is designed and manufactured to be installed within another device)

e Ambient temperature Motor: —10 to +40 °C (+14 to +104 °F) (non-freezing)
—10 to +50 °C (+14 to +122 °F) for single-phase 100 V or 200 V (non-freezing)
Speed control pack: 0 to +40 °C (+32 to +104 °F) (non-freezing)

Ambient humidity: 85% max. (non-condensing)

Area that is free of explosive atmosphere or toxic gas (such as sulfuric gas) or liquid

Area not exposed to direct sun

Area free of excessive amount of dust, iron particles or the like

Area not subject to splashing water (rain, water droplets), oil (oil droplets) or other liquids

A place where heat can escape easily

Area not subject to continuous vibration or excessive shocks

1000 m or less above sea level

3.2 Mounting the motor

B Round shaft motor

1. Drill holes in the mounting plate that match ~ Nut Motor P
the screws and the motor’s dimensions. Washer /

2. Use screws, washers, and nuts listed below
to fasten the motor to the mounting plate.
Make sure that no gaps are left between
the motor and the surface of the mounting

/I\/Iountmg screw

(not provided)

plate. Use screws of an appropriate length. @15 o
& Mounting plate
Mounting screws
Motor frame size [mm (in.)] Screw size Tightening torque [N-m (Ib-in)]
060 (O2.36) M4 2.0 (17.7)
070 (O2.76) M5 2.5(22)
080 (O3.15) M5 2.5(22)
090 (O3.54) M6 3.0 (26)

Do not insert the motor into the mounting hole at an angle or force it in, as this could
scratch the flange and damage the motor.
H Pinion shaft motor

1. Drill holes in the mounting plate that match M
the screws and the motor’s dimensions. MotV 6\@
2)

2. Attach the motor and gearhead using the Washer /
screws supplied with the gearhead (sold
separately). Attach by using the pilot
section as a guide and rotating the )
gearhead gently left and right, being careful 6@ @A
&°

Nut

Screw provided
with gearhead

that the shaft’s gear pinion section does not
strike the gearhead side plate (metal plate) 9 N
or gears strongly. ®

&9 Mounting plate
3. Fasten the screws supplied with the
gearhead to the mounting plate. Attach so
that no gaps are left between the motor
flange surface and the gearhead pilot
section end surface.

Gearhead

Refer to the gearhead operation manual for further details concerning mounting (gearhead sold
separately).
m « Confirm gearhead compatibility by checking the table in section 2.2 “Checking the
E—— product name and motor-speed control pack combination”.

¢ Scratches and dents on the gears can cause unusual sound.
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H Motor with cooling fan
When mounting a motor with a cooling fan onto a device, Equipment Inflow
open a ventilation hole or leave 10 mm (0.4 in.) or more
behind the fan cover so that the cooling inlet on the back
of the motor cover is not blocked. ]:

AN

Outflow
10 mm (0.4 in.)

4

3.3 Mounting the capacitor

Check to see that the capacitor is the one you ordered
before installation.
Use M4 screws to install the capacitor.

m « Do not let the screw fastening torque exceed 1 N-m (8.8 Ib-in) to prevent damage to the
mounting foot.
e Mount capacitor at least 10 cm (3.94 in.) away from the motor. If it is located closer, the

life of the capacitor will be shortened.

3.4 Speed control pack installation

H Speed control pack installation

The speed control pack can be mounted on machinery using the mounting brackets provided.
To improve ventilation, mount the speed control pack in an upright position as shown in the figures below.

® Back mounting ® Base mounting
Mounting dimensions Mounting dimensions
Unit [mm (in.)] Unit [mm (in.)]
20(0.79) 4x@45(0177) 4x@45(0177)

91 (3.58)

20(0.79)

152 (5.98)

i ~ 7 Mounting screw
ég 4xM3 (provided)

« When mounting the speed control pack in a tightly close up place like the control panel
and a place where there is a heating nearby, be sure to when the speed control pack
ambient temperature exceed 40 °C (104 °F), cool the speed control pack with a fan.

¢ The mounting holes provided of the speed control pack is for securing the supplied
mounting brackets and optional DIN rail mounting plate. Do not use them for any
purpose other than securing the mounting brackets and DIN rail mounting plate.

e Be sure to use the supplied screws when securing the speed control pack mounting
brackets.




3 Installation

e Mounting to DIN rail
Attach the optional DIN rail
mounting plate (model Din rail mounting plate
number: PADPO1) to the
back of the speed control
pack using the screws
supplied with the plate. Mounting holes for the DIN rail

mounting plate

(M3, three locations)

od

Mounting screw
(M3)

Be sure to use the supplied screws when securing the DIN rail mounting plate. The use of
screws that would penetrate 3 mm (0.12 in.) or more through the surface of the speed
control pack may cause damage to the speed control pack.

B Mounting two or more speed control packs
When mounting two or more ) . . .
speed control packs, separate 25(0.98) min. 20 (0.79) min. Unit [mm (in.)]
them by a space of at least 20 mm / W
(0.79 in.). Leave at least 25 mm
(0.98 in.) between of space the
speed control pack and other
devices or structures.

Leave sufficient space for air to pass between the speed control packs.




4 Connection

4 Connection

4.1 Names and functions of speed control pack

The illustration below shows for MSP-TW.

1, 2 Signal power supply terminals

Connect the 24 VDC power supply

3 to11 Signal input/output terminals

Signal

Clockwise rotation input

Counterclockwise rotation input

Speed controller switch input

Brake release input

LED m
" : Conditions under
Display |Color Function which light goes on
When both the AC
POWER|green | Power indicator andetr;we%c pgwer Qﬁ’e‘”f,ﬁ
Sianal inout SPEED CONTROLLER
ignal inpu When a signal is input MSP-1W
CW green | - Sicator to CW 9 p! il
Signal input When a signal is input oot - @|
CCW  |green | i dicator to CCW 9 P PO%ER CW_[|@| N
Speed setti C(V)V peED] (2 -
peed setting When a signal is input SREED| |» 3 CwW
SET 9r€EN | method indicatator | to SPEED SET CSN FSREETE @ 4 CCW
- . SET — |l@
i i When a signal is input — O VR 5 SPEED SET
FREE |green Signal input )
indicator to FREE Y o 6 FREE
@
Internal speed potentiometer S%%ETD | £ SNCVR

See page 15

_6 9

Speed control input

Slow start/slow down time controller

10, 11 SPEED OUT

Speed out
(Rategenerator Signal)

See page 22

12 Connector for motor

=S R ==
He

OlOI0I0IO
OlOIOI0IO

Do not use this switch.
Leave it at the factory setting ON.

13, 14 Capacitor connection terminals

CAPACITOR

15,16  Power supply input terminals

100V~ L
11ov~{
15V~ Ly

17 Frame ground terminal

QDD @@

L

FG

3— 18 Protective earth terminal @ (Screw size: M4)

ORIENTAL MOTOR

Speed control pack front panel

The function of 1 to 18 shown in illustration is as follows.

H Signal power supply terminals

1. 24 V=IN + (power supply for signals)
Connect “+” side of the 24 VDC power supply for the signal input.

2. 24 V=IN - (power supply for signals)

Connect

w_9

B Signal input/output terminals

3. CW (clockwise rotation input)
Input terminal for clockwise rotation.

4. CCW (counterclockwise rotation input)
Input terminal for counterclockwise rotation.

5. SPEED SET (speed controller switch input)

To select the built-in speed potentiometer, turn this input on (switch to low); to select the external speed
potentiometer (or DC power supply) turn this input off (switch to high).

6. FREE (brake release input)
Switching brake release input off (switch to high) and then switching both clockwise rotation input and
counterclockwise rotation input off (switch to high) makes the dynamic brake go into operation
automatically and stops the motor instantaneously.
Switching brake release input on (switch to low) and then switching both clockwise rotation input and
counterclockwise rotation input off (switch to high) makes the motor come to a free stop.

7, 8. VR (speed control input)

Connect terminal for setting speed via external speed controller or direct current voltage.

9.NC

side of the 24 VDC power supply for the signal input.
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Not used.
10, 11 SPEED OUT (speed signal output)

Use when monitoring the rotation speed.

B Connector for motor

12. Port for connecting the motor connector.

H Capacitor connection terminals
13, 14. CAPACITOR

Port for connecting the provided capacitor.
Use a wire at least AWG20 (0.5 mm?).

B Power supply connection

15, 16. L, N (power supply input terminals)
MSP-1W
100 VAC£10% 50/60 Hz, 110 VAC£10% 60 Hz, 115 VAC+10% 60 Hz (power supply connection)
MSP-2W
200 VAC£10% 50/60 Hz, 220 VAC*10% 60 Hz, 230 VAC+10% 50/60 Hz (power supply connection)
17. FG (frame ground)

18. Protective earth
Use a wire with a cross sectional area of at least AWG18 (0.75 mm?).

4.2 Examples of connections

m « In the connection diagram, the bold lines indicate the power lines, and the other lines

U indicate signal lines. Large current run through the bold lines indicated in the connecting
diagrams. Use wires with cross sectional area of AWG18 (0.75 mmz) or larger for these
lines.

« Use one speed control pack per motor.
« Replace the plastic cover over the power cord terminal block.

The illustlation below shows for MSP-1W
External DC power supply

Speed control pack 24 \VDC
SPEED CONTROLLER 0.1 A min.
MSP-1W
24V=IN @D
+
o TH%N g
POWER 4 ) o _

O CW ||@ ©) Clockwise rotation input (L: CW rotation, H: stop)
CCV)V CCW || @ @ Counterclockwise rotation input (L: CCW rotation, H: stop)
cCW SFéEEETD @ ® Speed controller switch input (L: internal, H: external)
SCEDT FREE||@ ® 3 Brake release input (L: free stop, H: brake stop)

@
FF@E VR 1) @ 43 External speed potentiometer 20 kQ 1/4 W
~ _NC ||@ ® (provided)
S%D BT %
ss I e—
Extension cable

N
O 0)(®) (sold separately) Motor
SD OO el

[ o[ il

" oo T
L1 OlO =
5 i

&

Single-phase 115 V+10% 60 Hz

Single-phase 200 V+10% 50/60 Hz
Single-phase 220 V+10% 50/60 Hz

— . ©
CAPACITOR @
) Power supply connection
100V~ {L‘ @ Capacitor Single-phase 100 V+10% 50/60 Hz
15V~ [ @ Single-phase 110 V+10% 60 Hz

ORIENTAL MOTOR Single-phase 230 V+10% 50/60 Hz
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H Capacitor connection

The capacitor internal wiring is as follows: 187 series
Capacitor terminals are internally electrically connected in twos; A-B c
and C-D for easy connection.

For easy to install terminals use 187 series FASTON Terminals.

(TE Connectivity)

For lead wire connection, use one lead wire for each individual terminal.

4.3 Connecting the motor and speed control pack

Insert the motor connector into the speed control pack’s motor connector.
To extend the wiring between the motor and speed control pack, use the optional extension cable (sold

separately).
Using the extension cable, the distance can be extended up to 10 m (32.8ft.).

* MSS206, MSS315, MSS425 and * MSS560 and MSS590 types

MSS540 types
Model Cable length [m (ft.)] Model Cable length [m (ft.)]

CCO01SU05 1(3.3) CCO01SUo07 1(3.3)
CC02SU05 2 (6.6) CC02sU07 2 (6.6)
CCO03SU05 3(9.8) CC03sUo7 3(9.8)
CC04SU05 4 (13.1) CC04sUo07 4(13.1)
CCO05SU05 5(16.4) CC05sU07 5(16.4)
CC07SU05 7 (23.0) CC07SU07 7 (23.0)
CC10SU05 10 (32.8) CC10SU07 10 (32.8)

m Do not use multiple extension cables connected to each other, as this could result in
faulty operation.

4.4 Connecting the speed control pack and power supplies

Use a power supply cable whose wire has a cross sectional area of at least AWG18 (0.75 mm?).
The speed control pack must be grounded with the ground wire of the frame ground terminal.
The ground line must be as short as possible using wire type AWG18 (0.75 mm?) or greater.
Be sure to put in the terminal cover after connecting.

Screw size: M3

Screw tightening torque: 0.8 N-m (7 Ib-in)

B Recommended terminal rings

[Round shape terminal with insulation] [U-shape terminal with insulation]

o Unit [mm (in.)] ] Unit [mm (in.)]

1S IS

< <

< <

N N

S 3.2 (20.126) min. S| 3.2(0.126) min.

o I~

© | © |

— T —]
9 (0.35) min. 9 (0.35) min.
4.5 Grounding the motor and speed control pack

Ground the motor and speed control pack. ) Unit [mm (in.)]
If the motor and speed control pack are equipped with a protective g
earth terminal, ground them using the protective earth terminal (&). < 4.1 (0.161) min.
[Protective earth terminal] §
Applicable crimp terminal: Insulated round crimp terminal o
Terminal screw size: M4 o 4.8 (0.189) max.

Tightening torque: 1.0 to 1.3 N'm (8.8 to 11.5 Ib-in)
Applicable minimum lead wire size: AWG18 (0.75 mm?) or more

M| Do not use screws other than the protective earth terminal screws attached on the
product.




4.6 Connecting to signal input/output terminals

1.
2.

a b~ »

6.

Remove the combination connector from the
speed control pack.

Cut back the wire insulation 6 to 8 mm (0.24
to 0.31 in.) from the end of the wire and twist
the wire strands together.
- Use wire type: AWG28 to 16 (0.08 to 1.5 mm®)  Opening
- Be sure that no loose wire stands cause a short
circuit with the adjacent terminal.
- Do not solder the ends of the lead wires as this
may result in a poor connection contact.

Use a flat tip screwdriver to loosen and fully

open the combination connector opening. Lead wire

/%
¥
VIV TITITITTTY

SRS SIS TSISASIEASESIS)

4 Connection

b

6to 8 mm
(0.24t0 0.311in.)

Flat tip screwdriver
*Tip thickness
0.3t0 0.4 mm
(0.012t0 0.016 in.)
*Tip width
2t02.5mm
(0.079 t0 0.098 in.)

Insert the lead wire into the connector and Ope?’%'ose
tighten the screw. @
Tightening torque: 0.22 to 0.25 N-m (1.94 to

2.2 Ib-in) Combination connector

Install the combination connector to the
speed control pack.

If using a crimp terminal for connection, use the type indicated in the illustration below.
PHOENIX CONTACT GmbH & Co. KG

Al 0.25-6 Appropriate wire gage: AWG26 to 24 (0.14 to 0.2 mm?)
Al 0.34-6 Appropriate wire gage: AWG22 (0.35 mm?)

Al 0.5-6 Appropriate wire gage: AWG20 (0.5 mm?)

Al 0.75-6 Appropriate wire gage: AWG18 (0.75 mm?)

4.7 Methods of speed setting and their connection

H Setting speed
The following three methods of setting speed can be used with MSS-W units.
¢ Internal speed potentiometer

Motor speed can be adjusted by turning the potentiometer screw on the speed control pack’s front panel. This
method is suitable for infrequent speed changes and two-speed control.

e External speed potentiometer (provided)

Speed settings can be controlled remotely using the external speed potentiometer provided with the unit. This
method is suitable when adjusting speed from a control panel.

e External DC voltage
The motor speed can be changed with DC voltages of 0 to 5 V.
Have ready a DC power supply of 10 mA or more.
B Connection methods

¢ Internal speed potentiometer

The internal speed potentiometer can be selected by turning on
(switch to low) input to the SPEED SET terminal 5.

The speed is set to 0 r/min when the product is shipped.

Rotate clockwise to start the motor rotating.

10 The scale values are not displayed

@ on the control.

0

Internal speed
potentiometer

2000 ‘

1500

1000

[$a)
o
o

Motor rotation speed [r/min]

0 2 4 6 8 10
Internal speed potentiometer scale

Internal speed potentiometer scale
-rotation speed characteristics
(Representative values)
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e External speed potentiometer

The external potentiometer can be selected by turning off 2000
(switch to high) input to the SPEED SET terminal 5. !50 Hz
The external speed potentiometer is connected as shownin | | | | f-—-7
the following diagram below using the lead wire. al
When connecting, turn the external speed potentiometer’s 1500 S0 Hz
knob counterclockwise and set the speed 0 r/min.

In this case high-speed operation can be set when turning the
external potentiometer’knob clockwise.

1000

External speed potentiometer
20 kQ 1/4 W
with a linear
resistance vs.
angle curve

[$2])
o
(=]

Motor rotation speed [r/min]

@
@

VR7
8

0 2 3 4 5
DC voltage [V]

DC voltage-rotation speed characteristics
(Representative values)

External speed potentiometer installation
1. Attach the speed potentiometer using the insulated sheet to the mounting panel as follows.

2. Attach the dial plate and crown washer, and fix by nut.
[Tightening torque: 0.45 N-m (4.0 Ib-in) or less]

3. Attach the knob, and fix by setscrew. [Tightening torque: 0.4 N-m (3.5 Ib-in) or less]

External speed

- Insulated
potentiometer

sheet Mounting panel

Dial plate

Mounting hole dimensions

Unit [mm (in.)]

7.5%04
(0.295)
A
J K/\;
@3 210
Set screw (0.118) (0.394)

(hexagonal soket head screw size: M4)

External speed potentiometer soldering terminal

Fix the external speed potentiometer terminal and lead wire in place with a heat shrink tube or the like.
Please follow the following method.

The figure below shows how terminals are processed.

1. Pass the lead through the terminal hole and wrap it two or three times.
2. Solder the lead wire to the terminal.
3. Cover the soldered area with a heat shrink tube.

Insulated sheet
External speed potentiometer

Dial plate
Knob

Terminal

Heat shrink tube

Soldered (it wind up
a lead wire 2-3 times)
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e External DC voltage

The external DC voltage can be selected by turning off 2000
(switch to high) input to the SPEED SET terminal 5. !50 Hz
To connect an external DC voltage, connect the plus wireto | | | |  f-=-7
the terminal 7, the minus wire to the terminal 8. al
High speed operation can be set when DC voltage of the 1500 S0 Hz
external DC supply is elevated.

Speed control pack DC power supply

Signal input/output terminals 0to5VDC
10 mA min.

jl_/
VR; % [1kQ 1/4 W T

1000

[$2])
o
(=]

Motor rotation speed [r/min]

0 2 3 4 5
DC voltage [V]

DC voltage-rotation speed characteristics
(Representative values)

m Ensure that there are no errors in positive and negative. This could result in faulty
operation and damage the speed control pack.

B To change speed in stages: use external and internal speed
potentiometers
There are two methods of changing speed in stages.

Using two or more external speed potentiometers
Speed can be changed in stages by using multiple external speed potentiometers. The number of stages

corresponds to the number of external speed potentiometers.

e Set the low speed with VR1 with SW1 and SW2
Speed control pack

on. ) . :

e Set the medium speed with VR2 with SW1 off and signal input/output terminals
SW2 on.

e Set the high speed with VR3 with SW1 and SW2 7@

off. VR
Keep in mind that changing VR1 and VR2 affects 8 ||@
other speeds also.

ON OFF

ON VR1 VR1+VR3
OFF | VR1+VR2 VR1+VR2+VR3

Using an internal and an external speed potentiometer together

Speed can be changed in stages by switching between an internal and an external speed potentiometer.

¢ The internal speed potentiometer can be selected by turning on (switch to low) input to the SPEED SET
terminal 5.

o The external speed potentiometer can be selected by turning off (switch to high) input to the SPEED SET
terminal 5.

SW1

4.8 Signal power supply connection
A 24 VDC signal input power supply is required to operate the photocoupler.
Connect the power supply as follows.
e Connect the 24 VDC power supply to signal power supply ~ Speed control pack

input terminal 1 and 2. Signal input/output terminals 0214;\”[:])’](?'1

e Use a DC power supply with a capacity of 0.1 A or greater. ) -
24V =IN -I: +1||@
-2||@
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4.9 Connection to signal input terminals

There are 4 signal input terminals: CW (clockwise rotation input), CCW (counterclockwise rotation input),
SPEED SET (speed controller switch input), and FREE (brake release input). The motor’s movement can be
controlled by inputting signals to these 4 terminals.

B MSP-1W (MSP-2W) Internal equivalent circuit diagram

Clockwise rotation input,

counterclockwise rotation | Signal power supply input switch (panel surface)
input, speed controller switch Signal power supply input
input, and brake release input 24V Bt

are performed by
photocoupler input. The
internal equivalent circuits
are as shown in this diagram.

lA

<

Clockwise rotation input 47 KO
Cw < 1

<
W
-

Counterclockwise rotation input 47 KO
ccw < 1

<
W
-

Speed controller switch input 4.7 KQ
SPEED SET <]

Brake release input
FREE

4.7 kQ

H Control by small capacity relays or switches

Speed control pack
Signal power supply terminals
Signal input/output terminals

24 V=IN -I: + 1|
-2 @ - .
Stop cw Switch capacity: 24 VDC, 10 mA
cw 3 ||@
ccw 4 ||@ Stop _~ CcCwW
SPEED External Built-in
SET 5 ||@
FREE 6 ||@® Brake FREE

H Control by programmable controller (Transistor output type)

Speed control pack Programmable controller

24 V=IN + +24 V
- GND

Common
to

CwW
CCw

SPEED
SET

FREE ov
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4.10 Noise control

H External noise control (prevention of interference)
When excessive external noise works its way into the speed control pack, malfunctions can result.
To prevent problems caused by noise, take the following countermeasures.

Power supply lines

e Separate the power line of the noise source from the speed control pack’s power line.

o Insert line filters and/or surge for effective noise reduction between the speed control pack and the power
supply lines. The filters/suppressors should be inserted as close to the speed control pack as possible.

Signal lines (1/0O)

e Keep the signal line as short as possible [2 m (6.6 ft.) or less].

e When setting speed by means of the external speed potentiometer or a DC voltage, use the shield signal
line.

e Separate power lines at least 30 cm (11.8 in.) from any cable running a large current.

Motor cable
Place motor cable at least 30 cm (11.8 in.) away from any cable running a large current.

Grounding
The grounding is required for FG terminals. Also, wiring must be as short as possible. Use AWG18 (0.75 mm?)
or better as the wiring materials for grounding.

H Radio frequency interference (RFI) control
There may be cases in which sensors, radio controls, and computers may malfunction, since the speed control
pack creates noise. To prevent problems caused by noise, take the following countermeasures.

Power supply lines

e The power supply of the speed control pack should be separated from other instruments which are easily
affected by noises.

¢ Insert line filters and/or surge for effective noise reduction between the speed control pack and the power
supply lines. The filters/suppressors should be inserted as close to the speed control pack as possible.

Motor cable

When the motor is installed near instruments, which are easily affected by noise, store the speed control pack
in a grounded metallic case, and route the motor cables into grounded metal conduit.

Grounding

The grounding is required for FG terminals. Also, wiring must be as short as possible. Use AWG18 (0.75 mn1)
or better as the wiring materials for grounding.
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5.1 Operating the motor

Control of operation, stopping, switching direction of rotation and instantaneous stopping can all be
performed with clockwise rotation input, brake release input, and counterclockwise rotation input signals.

H Mode table for signal input

Signal input
. . Counterclockwise
Clockwise rotation rotation Brake release
Clockwise rotation ON (LOW) ON or OFF ON or OFF
Mode Counterclockwise rotation OFF (HIGH) ON (LOW) ON or OFF
Instantaneous stop OFF (HIGH) OFF (HIGH) OFF (HIGH)
Free stop OFF (HIGH) OFF (HIGH) ON (LOW)
H Signal input timing chart
Slow start
. Brake Brake Brake Slow down
Input signal Signal ( Brake
level |_Operation Stop, Operation Stop, Operation | Stop Operation, Operation FStop
I I I I 1 | 1 | I I
ON
SWi OFF
Clockwise H _l_l | | | | —l—l_
rotation input L
Brake release input ':
Counterclockwise H —|
rotation input L |_| |
Speed setting Eifx_’:g::g
Votor cw | cw | [ ew )\ cw )
[ cow | | cow

B CW and CCW operation

When CW or CCW input is turned on (switch to low), the motor accelerates to the selected speed for the
length of time set on the acceleration time potentiometer. If CW and CCW are input simultaneously, CW has
priority. Thus, if CCW input is left on, direction can be changed instantaneously by turning the CW input on
and off (only reversible motor).

However, under certain power supply voltages or load conditions, change of direction may be delayed.

m When the motor is operated with the gearhead attached, the gearhead’s output shaft may,
= | depending on the gear ratio, turn in the opposite direction of the motor shaft.
See the operating manual of gearhead for information concerning the direction of rotation
of the gearhead output shaft.

H Instantaneous stopping and free stopping
Switching brake release input OFF and then switching both clockwise rotation input and counterclockwise
rotation input OFF makes the dynamic brake go into operation automatically and stops the motor
instantaneously.
During an instantaneous stop, the dynamic brake sends a braking current for 0.2-0.4 seconds.
Switching brake release input ON and then switching both clockwise rotation input and counterclockwise
rotation input OFF makes the motor come to a free stop.

B Changing speeds
Speed can be changed by selecting the external speed potentiometer or the internal speed potentiometer by
means of signal input to SPEED SET (speed controller switch input) as given in the table below. Speed can be
changed while the motor is running. The rate of acceleration/deceleration depends on the time set for
acceleration/deceleration.

(speed controller switch)

SPEED SET

Speed potentiometer selected

Speed setting range

OFF (HIGH)

External speed potentiometer

ON (LOW)

Internal speed potentiometer

50 Hz: 90 to 1400 r/min
60 Hz: 90 to 1600 r/min
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5.2 Slow start/slow down

Equipment and work pieces are subject to large acceleration/deceleration force at start, stop, and when
changing speeds.

When you want to accelerate/decelerate without any accompanying shock, the acceleration/deceleration time
can be extended using the slow start/slow down function.

The slow start/slow down time can be set using the slow start/slow down time controller built into the control
pack. However, when the load inertia is large, the slow down time may be longer than the slow down time set.

B Slow start

The illustration right shows for induction motor type. 15
The slow start function is activated at start up and after
switching to high speed. To not use slow start, set the slow
start time controller to 0.

[ [ [ [
50 Hz, 100 V, with no load

s

10 The scale values are not
@ displayed on the control. 10
Factory setting: 0
0

Slow start time controller

Slow start time [sec/1000 r/min]

/

0 2 4 6 8 10

Slow start time controller scale
(Representative values)

H Slow down
The illustration right shows for induction motor type.

The slow down function is activated after switching from 15 T T T T
high speed to low speed. To not use slow down, set the slow 50 Hz, 100 V, with no load
down time controller to 0.

10 The scale values are not

@ displayed on the control.
Factory setting: 0

0

10 /_

Slow down time controller

Slow down time [sec/1000 r/min]

/

0 2 4 6 8 10

Slow down time controller scale
(Representative values)
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Example 1: Two-speed control (method of improving stop position precision)

When performing two-speed control using external and internal speed potentiometers, follow the example
shown below when using the slow start/slow down function. In this example, high speed is set with an
external speed potentiometers and low speed with the internal speed potentiometer.

As indicated in this example, once the speed has been adequately reduced with the slow down function the
motor can be stopped without any shock and the stop position can be determined with greater precision.

High speed (external speed potentiometer)

Slow down

Slow start Low speed (internal speed potentiometer)
Brake
7
Clockwise rotation input ON | |_
PUt OFF E :

. ON |—|_
Speed controller switch OFF

. ON
Brake release input OFF

Example 2: Slowing down to a stop
The slow down function is activated after switching to low speed. Setting the speed setting to 0 r/min will
cause the motor to slow down to a stop.

¢ Using an internal speed potentiometer

Short-circuiting speed control input terminals 7 Speed control pack )
and 8 as shown in the diagram beforehand and Signal input/output terminals
then switching the speed controller switch input
OFF (setting for selection of an external speed 7@
potentiometer), makes the motor slow down to a e

. . VR Short circuit
stop. To start up again, switch the speed 8 ||@
controller switch input ON.

¢ Using an external speed potentiometer

Installing a switch between terminals 7 and 8 as External speed potentiometer
shown in the diagram and then closing the = 20 kQ 1/4 W
switch, makes t'he motor 'slow dovyn to a stop. Speed control pack with a linear
Leave the rotation input in operating mode. To Signal input/output terminals reS||stance VS.
start up again, open this switch. angie curve
' ||@ ] 5P
8 ||@

» Using DC voltage

Setting the voltage to 0 V makes the motor slow down to a stop.
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5.3 Multi-motor control

Two or more motors and speed control pack can be operated at the same speed by using a DC power supply
or the external speed potentiometer. Connections for the motor and control devices are not shown in the
diagram.

H Control with the same DC voltage signal

To control multiple motors

with the same DC voltage Speed control line

signal, perform the g%%o\v}/e" supply
connections as indicated in 10xNmA o

connection diagram at right.
Always connecta 1 kQ 1/4 W
or greater resistor between
terminals 7 and 8 on each of 7 ﬁ ) 7 @ )

the speed control packs to VR . min. 1 kQ 1/4 W VR . min. 1 kQ 1/4 W

input correct speed control

Speed control pack Speed control pack

voltage.
When .the number of motors 100V~ —L—15 100v~-—L— 15
to use is N, the current value 119 ¥:{ 110 v:{
of the DC power supply is N N—16 N—16
times as large as 10 mA. FG 17— FG 17—
Thus, when two motors are _| _|
used, current capacity should

P Y Grounding J:_

be at least 20 mA.

[
MSP-1W: Single-phase 100 V/110 V/115 V
(I(\)ASP-ZW: Single-phase 200 V/220 V/230 V)

Power supply line

H Control with a signal variable resistor
As shown in the diagram at right,

motors use common power supply VRx Speed control ine
and speed control lines, with speed y
set with potentiometer VRx. 3 21
Resistance for speed potentiometer VRaH
VRx may be obtained as follows: Speed control pack Speed control pack
Resistance for N motors . .
VRx :% kQ, N/4 W VR VR
8 8
For Example: When two motors are
used, resistance is
~r—L—15 ~—L—15
VRx =2% kQ, 24 W=10kQ, 12 W 1?8%{ 1?8¥~£
N M5V~1L N—16 M5V~1 N—16

FG 17——| FG 17
e

MSP-1W: Single-phase 100 V/110 V/115V
(Aé\SP-ZW: Single-phase 200 V/220 V/230 V)

Power supply line

Each motor rotates at roughly the same speed, but there may be some error in speed owing to differences in
load or individual motor performance. To reduce the effects of such differences, add a variable resistance
device VRa for making fine adjustments.

Resistance in the VRa potentiometer should be 5 to 10% of VRx resistance depending on the speed setting,
and have a capacity of 1/4 W.
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6.1 Safe-operation line

Input power to the speed control motor varies with the load and the speed. The greater the load, and the lower
the speed, the higher the motor’s temperature will rise.

The graph below displays the relationship between the speed and the torque characteristics of the AC speed
control motor. The lines referred to as the safe-operation line and the shaded area is called the continuous
operation area.

The safe-operation line, measured by motor’s temperature, indicates its operational limit for continuous usage
with the temperature level below the permissible maximum (In case of using the reversible motor, it is
measured by 30 minute operation).

Whether the motor can be operated continuously or not is judged by measuring the temperature of the motor
case. When the temperature of the case is below 90 °C (194 °F), the motor is capable of continuous operation.
When using a gearhead, be aware that it is necessary to operate below the maximum permissible torque.

If the actual torque required should exceed the maximum permissible torque, it may cause possible damage to
the motor and/or may shorten its life.

50 Hz Safe-Operation Line \

0.2 L L
\60 Hz Safe-Operation Line \\\ (Y
0 N i !

500 1000 1500 1800
Speed [r/min]

6.2 Repeated operation and braking cycle

Repeated motor operation and braking causes the motor’s temperature to rise and limits the continuous usage
time of both the motor and control pack.

Maximum motor output Operating and braking cycle
61025 W 2 seconds or longer (1 second of operation and 1 second stopped)
40to 90 W 4 seconds or longer (2 second of operation and 2 second stopped)

6.3 Braking current

When stopping the motor instantaneously, a large braking current is run through the winding, as shown in the
table.

Make allowance for the braking currents shown in the table when choosing a breaker (or fuse) for the
machinery in which the motor is installed.

100 V/110 V115V 200 Vv/220 V/230 V
Braking current Braking current
Model (Poak value) [A] Model (Poak value) [A]
MSS206 type 1.4 MSS206 type 0.8
MSS315 type 3.9 MSS315 type 2.1
MSS425 type 6.9 MSS425 type 3.8
MSS540 type 12.2 MSS540 type 6.7
MSS560 type 22.5 MSS560 type 9.0
MSS590 type 23.6 MSS590 type 13.6
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7 Locked rotor burnout protection of motor

A Warning

Turn off the power in the event the overheat protection device (thermal protector) is triggered.
Failure to do so may result in injury or damage to equipment, since the fan will start abruptly when
the overheat protection device (thermal protector) is automatically reset.

This motor is equipped with the ability to prevent the motor from burning out as a result of abnormal heating
caused by various reasons, which protects the motor in two ways.

B Thermal protection (“TP” “TP211” is stamped on the motor
nameplate)
When the motor reaches a predetermined temperature, the internal thermal protector is activated and the

motor is stopped.
With the automatic resume feature, the motor automatically begins operating again as soon as the motor

temperature falls.
Always turn the power off before performing inspections.

Thermal protector activation range: Power is turned off at 13045 °C (266+9 °F)
Power is turned back on at 82+15 °C (180427 °F)

B Impedance protection (“ZP” is stamped on the motor nameplate)
When the motor goes into locked rotor condition due to a malfunction, coil impedance rises, suppressing
input to the motor and protecting the motor coil from burnout.
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When the motor is not running properly, try to find the problem in the following table. If you still cannot
solve the problem, contact your nearest Oriental Motor office.

Problem

What to check

Response

Motor does not run

Is the power supply connected correctly?

Connect the power supply and check to see that
the POWER LED (green) is lit.

Is the signal power supply connected correctly?

Connect the 24 VDC power supply.

Are the connector connections secure?

Insert connectors firmly all way in.

Are the CW and CCW inputs on (low)?

Turn on (switch to low) the input for the desired
direction of rotation.

Is the speed potentiometer turned all the way in
the counterclockwise direction?

Turn the speed potentiometer to the clockwise.
(This applies to both internal and external speed
potentiometer.)

Is the DC power supply of the external DC voltage
oV?

Apply the external DC voltage.

Have you selected the desired speed setting
method?

Check the speed setting method.

Is the correct voltage being supplied to the speed
control pack?

Check the voltage as indicated in section 2.2
“Checking the product name and motor-speed
control pack combination”.

Is the load too large?

Check the load and use below rated torque.

Do you have the right motor-speed control
pack-capacitor combination?

Check the combination as indicated in section 2.2
“Checking the product name and motor-speed
control pack combination”.

Was the thermal protector activated?

Refer to section 7 “Locked rotor burnout
protection of motor”.

Is the provided capacitor connected as indicated
in section 4 “Connection”?

Connect properly as indicated in section 4
“Connection”.

Aren’t you starting the motor using the AC power
or DC power?

Start the motor with the CW input or CCW input.
Turn the CW input or CCW input ON at least
0.5 second after turning on the AC power.

Speed does not
change

Have you selected the desired speed setting
method?

Check the speed setting method.

Motor rotates in an
opposite direction.

Are you using a gearhead?

Some gearhead speed ratios will cause rotation in
the opposite direction to the motor shaft.

Is a signal being input to terminal 37 (CW takes
precedence)

Turn off (switch to high) the CW input.

Are you looking at the motor from the wrong side?

Rotation is defined as being clockwise and
counterclockwise when viewing the motor from the
side with the output shaft.

Starting is delayed

Is the setting of the acceleration duration
potentiometer other than “0"?

Set the acceleration time potentiometer to “0”?

Reversing is
delayed

Is the load inertia excessive?

Reversing can be delayed if the load inertia is
high.

Stopping is delayed

Is the setting of the deceleration duration
potentiometer other than “0”?

Either turn off (switch to high) the SLOW DOWN
input or set the deceleration time potentiometer to
“0".

Is the load inertia excessive?

Check the load inertia.

The motor
becomes
extraordinarily hot
[motor case
temperature
exceeds 90 °C
(194 °F)]

Is the correct voltage being supplied to the speed
control pack?

Check the voltage as indicated in section 2.2
“Checking the product name and motor-speed
control pack combination”.

Does the ambient temperature exceed the
permissible range?

Reduce ambient temperature to below maximum
ambient temperature rating.

Do you have the right motor-speed control
pack-capacitor combination?

Check the combination as indicated in section 2.2
“Checking the product name and motor-speed
control pack combination”.

The power lamp
does not go on

Are both the AC power supply and DC power
supply input?

Input both the AC power supply and DC power
supply.

The motor makes a
strange noise

Are the motor and gearhead correctly fastened?

Refer to the gearhead operation manual.

Is the coupled gearhead the same pinion type as
the motor shaft?

Check the combination as indicated in section 2.2
“Checking the product name and motor-speed
control pack combination”.
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Problem

What to check

Response

The cooling fan
dose not rotate

Is the correct voltage being supplied to the speed
control pack?

Check the voltage as indicated in section 2.2

“Checking the product name and motor-speed

control pack combination”.

Have the motor and speed control pack become
disconnected?

Insert connectors firmly all the way in.
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