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Thank you for purchasing an Oriental Motor product.

This Operating Manual describes product handling procedures and safety precautions.
« Please read it thoroughly to ensure safe operation.

« Always keep the manual where it is readily available.
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1 Introduction

1 Introduction

B Before using the motor unit
Only qualified personnel should work with the product.
Use the product correctly after thoroughly reading the section “Safety precautions”.
The product described in this manual has been designed and manufactured for use in general industrial
machinery, and must not be used for any other purpose. Oriental Motor Co., Ltd. is not responsible for any
damage caused through failure to observe this warning.

B Overview of the product

The RK series 5-phase stepping motors are unit products consisting of high-performance micro-stepping
driver and a 5-phase stepping motor of high-torque, low-vibration design. Oriental Motor has achieved
low-vibration and low-noise operation through the use of a micro-stepping drive that electrically divides the
motor’s basic step angle.

B Main features

e Capable of low-speed operation at a low vibration level

The RK series achieves smooth, low-speed operation at an extremely low vibration level as a result of
incorporating a micro-stepping drive, which enables very small angle stepping.

e Smooth drive

The smooth drive function automatically performs 16-division microstep drive inside the driver, without
changing the input pulse frequency and resolution, thereby ensuring low vibration and noise during low-speed
operation.

The factory setting is “OFF: Smooth drive disabled”.

¢ Built-in overheat protection

A driver’s internal temperature in excess of 80 °C (176 °F) triggers overheat protection whereby the O.H.
(overheat) output is turned to “OFF” (normally “ON” in order to warn the user of an abnormality).

As to the action to be taken when the overheat protection function is activated, the user may elect to stop the
motor (the factory setting A.C.O.- “Automatic current off” -enabled) or continue the operation (OFF:
disabled).

¢ Adjustable operating current

A digital switch adjusts the level of motor current during operation and in the stopped state.

e Preset and selectable resolution

Two motor resolution levels may be preset in 16 steps with a desired level selected via the controller.

¢ Energy saver mode (motors with an electromagnetic brake only)
Once the motor stops, its output current is turned OFF and the load is held in position with the
clectromagnetic brake.
This is effective in reducing power consumption and limiting the heat generated by the motor and driver.
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B System configuration

Controllers with pulse output functions are needed to operate the RK series 5-phase stepping motor units.

RK series 5-phase stepping motor unit

Controller

(programmable controller L Driver
and others) Positioning controller

Input and Pulse output and

}output signal { <: input/output signal _>

Motor cable

ISk] @eee rm

Input and output signal

B Standards and CE Marking

This product is recognized by UL and certified by CSA, and bears the CE Marking (Low Voltage Directive
and EMC Directives) in compliance with the EN Standards.

e Applicable Standards

Applicable Standards Certification Body Standards File No.

UL 1004, UL 2111
CSAC22.2 No.100" uL E64199
CSAC22.2 No.77*

Motor
EN 60950-1
2

EN 60034-1 VDE License N0.114293
EN 60034-5

UL 508C*!
Driver CSA C22.2 No.14

UL E171462

EN 50178 - —

#] For UL Standard (UL 508C), the product is recognized for the condition of Maximum Surrounding Air
Temperature 50 °C (122 °F).

*2 RK540 only (standard type, standard type with electromagnetic brake, TH geared type, PL geared type).

%3 Excluding RK540.

e The names of products certified to conform with relevant standards are represented by applicable unit

model motor and driver part numbers.
e The temperature-rise test, as required by the VDE Standards, is conducted with the aluminum heat sink

attached. The size and thickness of the heat sink are as described below.

Motor frame size [mm (in.)] Size [mm (in.)] Thickness [mm (in.)]
042 (1.65) 80 x 80 (3.15 x 3.15)
060 (2.36) 160 x 160 (6.30 x 6.30) 10 (0.39)
085 (3.35), 090 (3.54) 250 x 250 (9.84 x 9.84)
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e Installation conditions (EN Standard)

Motor Driver
Motor is to be used as a component Driver is to be used as a component
) within other equipment. within other equipment.
?(')%??;%h\jse Overvoltage category:*Izll (H)*l Overvoltage category: 111 (H)*l
Pollution degree: 2 (3) Pollution degree: 2
Protection against electric shock: Class I | Protection against electric shock: Class I
Motor is to be used as a component Driver is to be used as a component
) within other equipment. within other equipment.
ggg’_lgé%hsse Overvoltage category:*IZI Overvoltage category: 11
Pollution degree: 2 (3) Pollution degree: 2
Protection against electric shock: Class I | Protection against electric shock: Class I

*]1 The specifications for the RK540 are shown in parentheses.
*2 The specifications for the standard type terminal box are shown in parentheses.

e If a product of overvoltage category II is used and conformance to overvoltage category III is required,
supply power through an insulated transformer.

e If conformance to pollution degree of 3 is required with a non-standard type terminal box, install the motor
in an enclosure conforming to IP54.

e For Low Voltage Directive

This product is designed for use as a built-in component.

e Install the product within an enclosure in order to avoid contact with the hands.

¢ Be sure to maintain a Protective Earth in case the hands should make contact with the product. Securely
ground the Protective Earth Terminals of the motor and driver.

¢ For EMC Directive (89/336/EEC, 92/31/EEC)

This product has received EMC measures under the conditions specified in “Example of motor and driver
installation and wiring” on page 27.

Be sure to conduct EMC measures with the product assembled in your equipment by referring to “Installing
and wiring in compliance with EMC Directive” on page 25.

B Hazardous substances
RoHS (Directive 2002/95/EC  27Jan.2003) compliant
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2 Safety 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.

é Warnin Handling the product without observing the instructions that accompany a
g “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.

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

AWarning

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.

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, injury or damage to equipment.

¢ 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.

e The terminals on the driver’s front panel marked with a VAN symbol indicate the presence of high
voltage. Do not touch these terminals while the power is on to avoid the risk of fire or electric shock.

¢ Provide a means to hold the moving parts in place for applications involving vertical travel. The motor
loses holding torque when the power is shut off, allowing the moving parts to fall and possibly causing
injury or damage to equipment.

¢ Do not use the motor’s built-in electromagnetic brake mechanism for stopping or for safety purposes.
Using it for purposes other than holding the moving parts and motor in position may cause injury or
damage to equipment.

e When the driver’s overheat-protection function is triggered, shut off the power immediately. Turn the
power back on only after determining the cause. Continuing the operation without determining the cause of
the problem may cause malfunction of the motor, leading to injury or damage to equipment.

Installation

e To prevent the risk of electric shock, use the motor and driver for class I equipment only.

e Install the motor and driver in their enclosures in order to prevent electric shock or injury.

e Install the motor and driver so as to avoid contact with hands, or ground them to prevent the risk of electric
shock.

Connection

e Keep the driver’s input power voltage within the specified range to avoid fire and electric shock.

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

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

o To prevent electric shock, be sure to install the terminal cover (supplied) over the driver’s power supply
terminals after making connections.

Operation

e Turn off the driver power in the event of a power failure, or the motor may suddenly start when the power
is restored and may cause injury or damage to equipment.

e If A.C.O. (Automatic current off) on the driver’s overheat-protection function is disabled, set it so that the
motor is stopped upon detection of O.H. (overheat) output in order to prevent the risk of fire.




2 Safety precautions

¢ Do not turn the A.W.OFF (All windings off) input to “ON” while the motor is operating. The motor will
stop and lose its holding ability, which may result in injury or damage to equipment.

Maintenance and inspection

¢ Do not touch the connection terminals of the driver immediately after the power is turned off (for a period
of 15 seconds). The residual voltage may cause electric shock.

Repair, disassembly and modification

¢ Do not disassemble or modify the motor or driver. 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.

/\ Caution

General

¢ Do not use the motor and driver beyond their specifications, or electric shock, injury or damage to
equipment may result.

e Keep your fingers and objects out of the openings in the motor and driver, or fire, electric shock or injury
may result.

¢ Do not touch the motor or driver during operation or immediately after stopping. The surfaces are hot and
may cause a skin burn(s).

Transportation

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

Installation

e Keep the area around the motor and driver free of combustible materials in order to prevent fire or a skin
burn(s).

¢ To prevent the risk of damage to equipment, leave nothing around the motor and driver that would obstruct
ventilation.

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

Operation

¢ Use a motor and driver only in the specified combination. An incorrect combination may cause a fire.

¢ 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 Before supplying power to the driver, turn all input signals to the driver to “OFF.” Otherwise, the motor
may start suddenly and cause injury or damage to equipment.

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

¢ Before moving the motor with the hands (as in the case of manual positioning), confirm that the driver
A.W.OFF (All windings off) input is “ON” prevent injury.

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

¢ To prevent electric shock, use only an insulated screwdriver to adjust the driver switches.

e When operating the key-equipped motor by itself, be sure the key inserted into the output shaft is fixed in
position. Failure to do so may result in injury if the key should fly out.

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). Warning label

¢ The motor’s surface temperature may exceed 70 °C (158 °F), even under normal 2

Maintenance and inspection

e To prevent the risk of electric shock, do not touch the terminals while measuring the insulation resistance or
conducting a voltage-resistance test.

Disposal
¢ To dispose of the motor or driver, disassemble it into parts and components as much as possible and
dispose of individual parts/components as industrial waste.
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3 Precautions for use

This section covers limitations and requirements the user should consider when using the RK series 5-phase
stepping motor unit.

Conduct the insulation resistance measurement or withstand voltage test separately on
the motor and the driver.

Conducting the insulation resistance measurement or withstand voltage test with the motor and driver
connected may result in injury or damage to equipment.

Do not apply an overhung load and thrust load in excess of the specified permissible limit.

Be sure to operate the motor within the specified permissible limit of overhung load and thrust load.
Operating it under an excessive overhung load and thrust load may damage the motor bearings (ball
bearings).

Operate the motor with a surface temperature not exceeding 100 °C (212 °F).

The driver has an overheat-protection function, but the motor has no such feature. The motor casing’s surface
temperature may exceed 100 °C (212 °F) under certain conditions (ambient temperature, operating speed,
duty cycle, etc.). Keeping the surface temperature of the motor casing below 100 °C (212 °F) will also
maximize the life of the motor bearings (ball bearings). When a harmonic geared type is used, make sure the
gear case temperature is kept at 70 °C (158 °F) or below to prevent degradation of grease applied to the gear.

About maximum static torque at excitation

Maximum static torque at excitation represents a value obtained when the motor is excited using the rated
current. When the motor is combined with a dedicated driver, the maximum static torque at excitation drops
to approximately 50% due to the current cutback function that suppresses the rise in motor temperature in a
standstill state. Acceleration and operation at the maximum static torque at excitation is possible in start-up,
but it only has approximately 50% holding power after it has stopped.

When selecting a motor for your application, consider the fact that the holding power will be reduced to
approximately 50% after the motor has stopped.

Install the driver in a vertical position.

The driver’s heat-dissipation function is designed according to vertical orientation. Installing the driver in any
other orientation may shorten the life of electronic parts due to temperature increases within the driver.

Use the motor equipped with an electromagnetic brake for an application involving
vertical travel.

For an application involving vertical travel, select a motor equipped with an electromagnetic brake so that the
load can be held in position. Use the electromagnetic brake to hold the load only after the motor stops. Do not
use the electromagnetic brake for the purpose of stopping the motor. Repeated use of the electromagnetic
brake for the purpose of stopping may cause excessive wear in the brake hub, thus reducing the brake’s
holding capability. Since the electromagnetic brake is of the non-excitation type, it can also be used to hold
the load in position in the event of a power failure. However, do not use the electromagnetic brake as a safety
brake of your equipment, since it is not designed as a mechanism capable of securely holding the load.

Connecting a motor with an electromagnetic brake

The electromagnetic brake operates via the ON/OFF status of the driver’s internal DC power supply. When
connecting the motor, verify that the connection for the electromagnetic brake’s lead wires has the correct
polarity.

Preventing leakage current

Stray capacitance exists between the driver’s current-carrying line and other current-carrying lines, the earth
and the motor, respectively. A high-frequency current may leak out through such capacitance, having a
detrimental effect on the surrounding equipment. The actual leakage current depends on the driver’s
switching frequency, the length of wiring between the driver and motor, and so on.

When providing a leakage current breaker, use the following products, for instance, which have
high-frequency signal protection:

Mitsubishi Electric Corporation: NV series

Fuji Electric FA Components & Systems Co., Ltd.: EG and SG series
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¢ Preventing electrical noise

See 5.6 “Installing and wiring in compliance with EMC Directive” on page 25 for measures with regard to
noise.

e About maximum torque of geared motor

Always operate geared types with loads not exceeding their maximum torque. If a geared type is operated
with a load exceeding the maximum torque, the gear will be damaged.

e About grease of geared motor

On rare occasions, a small amount of grease may ooze out from of the geared motor. If there is concern over
possible environmental damage resulting from the leakage of grease, check for grease stains during regular
inspections. Alternatively, install an oil pan or other device to prevent leakage from causing further damage.
Oil leakage may lead to problems in the customer’s equipment or products.
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4 Preparation

This section covers the points to be checked along with the names and functions of respective parts.

4.1 Checking the product

Verify that the items listed below are included.

Report any missing or damaged items to the branch or sales office from which you purchased the product.
Verify the model number of the purchased unit against the number shown on the package label.

Check the model number of the motor and driver against the number shown on the nameplate.

The unit models and corresponding motor/driver combinations are listed on pages 12 to 14.

Input/output signal connector 1 set

Operating manual (this manual) 1 copy

Motor® 1 unit Driver 1 unit
lllustration shows the standerd type lllustration shows the driver
with electromagnetic brake. for RK560.

# A parallel key (1 pc.) comes with all geared types (excluding TH geared types RK540 and RK56 and
PL geared type RK5400).

_10_
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4.2 How to identify the product model

B Standard type, Standard type with electromagnetic brake

RK566 AMAE

B Geared type
RK564AAE-HS0

5-phase

-I_— Motor identification
A: Single-phase 100-115 V

Power input

C: Single-phase 200-230 V

Blank: Standard type
M : Standard type with electromagnetic brake

Motor output shaft type A: Single shaft

B: Double shaft

The length of the motor

Frame size 4: 042 mm (1.65in.)

6: 0060 mm (2.36 in.)
9: 085 mm (3.35in.)

Series name RK series

Gear ratio™

Geartype T: TH gear
P: PL gear
PS: PS gear
N: PN gear
H: Harmonic gear

Motor identification

Power input  A: Single-phase 100-115 V

C: Single-phase 200-230 V

Motor output shaft type A: Single shaft
B: Double shaft

The length of the motor

Frame size 4: 042 mm (1.65in.)
6: 0060 mm (2.36 in.)

5-phase 9: 0090 mm (3.54 in.)

Series name RK series

* PS geared types with a gear ratio of 7.2 are indicated by “7” in the model name.

_11_
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4.3 Combinations of motors and drivers

e O indicates A (single shaft) or B (double shaft).
o W represents a number indicating the gear ratio.

B Standard type

¢ Single-phase 100-115V

¢ Single-phase 200-230 V

Unit model Motor model Driver model Unit model Motor model Driver model
RK5430A PK5430W RK5640C PK5640W
RK5440A PK5440W RKD507-A RK5640CE PK5640E
RK5450A PK5450W RK5660C PK5660O0W RKD514L.C
RK5640A PK5640W RK5660CE PK5660E
RK5640AE PK5640E RK5690C PK5690W
RK5660A PK5660W RKD514L-A RK5690CE PK5690E
RK5660AE PK5660E RK5960C PK5960OW
RK5690A PK5690W RK5960CE PK5960E
RK5690AE PK5690E RK5990C PK5990O0W RKD514H.C
RK5960A PK5960O0W RK5990CE PK5990E
RK59601AE PK5960E RK59130C PK59130O0W
RK5990A PK5990W RKD514H-A RK59130CE PK59130E
RK5990AE PK5990E
RK59130A PK59130O0W
RK59130AE PK59130E
B Standard type with electromagnetic brake
¢ Single-phase 100-115V ¢ Single-phase 200-230 V
Unit model Motor model Driver model Unit model Motor model Driver model
RK543AMA PK543AWM RK564AMC PK564AWM
RK544AMA PK544AWM RKD507M-A RK564AMCE PK564AEM
RK545AMA PK545AWM RK566AMC PK566AWM RKD514LM.C
RK564AMA PK564AWM RK566 AMCE PK566AEM
RK564AMAE PK564AEM RK569AMC PK569AWM
RK566AMA PK566AWM RKD514LM-A RK569AMCE PK569AEM
RK566AMAE PK566AEM RK596AMC PK596AWM
RK569AMA PK569AWM RK596AMCE PK596AEM
RK569AMAE PK569AEM RK599AMC PK599AWM RKD514HM.C
RK596AMA PK596 AWM RK599AMCE PK599AEM
RK596AMAE PK596AEM RK5913AMC PK5913AWM
RK599AMA PK599AWM RKD514HM-A RK5913AMCE PK5913AEM
RK599AMAE PK599AEM
RK5913AMA PK5913AWM
RK5913AMAE PK5913AEM

_12_



B Standard type terminal box

¢ Single-phase 100-115V

¢ Single-phase 200-230 V

4 Preparation

Unit model Motor model Driver model Unit model Motor model Driver model
RK564AAT PK564AT RK564ACT PK564AT
RK566AAT PK566AT RKD514L-A RK566ACT PK566AT RKD514L-C
RK569AAT PK569AT RK569ACT PK569AT
RK596AAT PK596AT RK596ACT PK596AT
RK599AAT PK599AT RKD514H-A RK599ACT PK599AT RKD514H-C
RK5913AAT PK5913AT RK5913ACT PK5913AT
B TH geared type
¢ Single-phase 100-115V ¢ Single-phase 200-230 V
Unit model Motor model Driver model Unit model Motor model Driver model
RK54300A-Tm PK5430W-TH RKD507-A RK56400CE-TH PK5640E-TH RKD514L.C
RK5640AE-TH PK5640E-TH RKD514LA RK5640C-Tm PK5640W-TH
RK56400A-Tm PK5640W-TH RK59600CE-Tm PK5960E1-TH RKD514H-C
RK5961AE-TH PK59600E1-TH RKD514H-A RK5960C-Tm PK5960O0W1-TH
RK59600A-TH PK5960O0W1-Tm
B PL geared type
¢ Single-phase 100-115V ¢ Single-phase 200-230 V
Unit model Motor model Driver model Unit model Motor model Driver model
RK54300A-Pm PK5430W-Pm RKD507.A RK564C1CE-Pm PK56400E-Pm
RK54500A-Pm PK5450W-Pm RK5640C-Pm PK5640W-Pm RKD514L.C
RK564C1AE-Pm PK5640E-Pm RK56600CE-Pm PK5660E-Pm
RK5640A-Pm PK5640W-Pm RKD514LA RK56600C-Pm PK5660O0W-Pm
RK566C1AE-PH PK56601E-PH RK596C1CE-Pm PK5960E-PH
RK5660A-PH PK5660O0W-PH RK5960C-Pm PK5960O0W-PH RKD514H-C
RK5961AE-Pm PK59601E-Pm RK599C1CE-Pm PK59901E-Pm
RK596C0A-Pm PK5960O0W-Pm RKD514H-A RK5990C-Pm PK5990W-Pm
RK599C1AE-Pm PK5990E-Pm
RK5990CA-Pm PK5990W-Pm
B PS geared type
¢ Single-phase 100-115V ¢ Single-phase 200-230 V
Unit model Motor model Driver model Unit model Motor model Driver model
RK54300A-PSH PK5430W-PSm RKD507-A RK564C0CE-PSH PK56400E-PSH RKD514L-C
RK54500A-PSH PK5450W-PSm RK566C1CE-PSH PK56600E-PSH
RK564CAE-PSH PK5640E-PSH RKD514LA RK596C0CE-PSH PK5960E-PSH RKD514H-C
RK566CAE-PSH PK56600E-PSH RK59900CE-PSH PK5990E-PSH
RK5961AE-PSH PK59600E-PSH RKD514H-A

RK59901AE-PSH

PK59900E-PSH

_13_
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B PN geared type

¢ Single-phase 100-115V

¢ Single-phase 200-230 V

Unit model Motor model Driver model Unit model Motor model Driver model
RK5440A-Nm PK5440W-Nm RKD507-A RK56400CE-Nm PK56400E-Nm
RK56400AE-Nm PK56400E-Nm RK5640C-Nm PK5640W-Nm RKD514L-C
RK56400A-Nm PK5640W-Nm RKD514LA RK56600CE-Nm PK56600E-Nm
RK566C0AE-Nm PK56600E-Nm RK56600C-Nm PK5660O0W-Nm
RK56600A-N= PK5660O0W-N® RK596C0CE-Nm PK59600E-Nm
RK59600AE-Nm PK59600E-Nm RK59600C-N= PK5960O0W-N® RKD514H-C
RK5960A-Nm PK5960O0W-Nm RKD514H-A RK599C0CE-Nm PK59900E-Nm
RK599C0AE-Nm PK59900E-Nm RK5990C-Nm PK5990W-Nm
RK59900A-N= PK5990W-Nm

B Harmonic geared type

¢ Single-phase 100-115V ¢ Single-phase 200-230 V

Unit model Motor model Driver model Unit model Motor model Driver model
RK5430A-Hm PK5430W-HmS RKD507-A RK56400CE-Hm PK5640E-HmS RKD514L.C
RK5640AE-Hm PK56400E-HmS RKD514L-A RK5640C-Hm PK5640W-HmS
RK5640A-Hm PK5640W-HmS RK596C0CE-Hm PK5960E1-Hm RKD514H-C.
RK596AE-Hm PK5960E1-Hm RKD514H-A RK5960C-Hm PK5960O0W1-Hm
RK59600A-Hm PK5960O0W1-H®E

_14_
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4.4 Names and functions of parts

This section covers the names and functions of parts in the driver and motor.

Motor
Illustration shows the standard type with electromagnetic brake (RK560).

External Protective Earth Terminal
Mounting holes

(four locations)

Electromagnetic brake
(Only for the standard type with electromagnetic brake)

Motor cable

Standard type terminal box

Cable clamp

. . External Protective Earth Terminal
Mounting holes (four locations)

Output shaft Terminal block

Pilot

Terminals of standard type terminal box (View with the terminal block removed)

® RK560 ® RK590

Internal Protective
Earth Terminal

_15_
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Driver

Illustration shows the driver for RK5601.
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No. Names Description
1 Mounting holes -
2 Motqr o power supply connection Connect the motor leads to the power input cable.
terminal
: I . . 2

3 Protective Earth Terminal Used for grounding via grounding wire of AWG18 (0.75 mm®)
or more

4 Mounting cutout -

5 POWER LED (green) Lit when the power is on.

6 TIM. LED (green) Lit when the TIM. (excitation timing) output is “ON.”
Lit when overheat protection is activated and the O.H.

7 OH. LED (red) (overheat) output turns “OFF.”
Allows for the selection of 2-pulse input mode or 1-pulse input
mode in accordance with the pulse output mode in the

ositioning controller.

8 Pulse input mode select switch P 9 . .
The factory setting of the pulse input mode depends on the
destination country. Check the pulse input mode setting in
accordance with the pulse mode in the controller used.
Set to “OFF” if continuous motor operation is desired when

9 A.C.O. function select switch overheat protection is triggered.
The factory setting is “A.C.O.: Automatic current off.”
The smooth drive function offers low-vibration, low-noise
features during low-speed operation without changing the step

Smooth drive function select a_ngle st_ettlng. Wlt_h this function th(_e step angle is au_tomatlcally
10 divided into 16 microsteps, according to the pulse signal.

switch

This function makes it unnecessary to change the pulse signal
(speed, pulse count) from the controller.
This factory setting is “OFF: Smooth drive disabled.”
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4 Preparation

No. Names Description
EI(Iectrome_agrr:etic brake function The mode of the electromagnetic brake function is changed
11 select swﬁ_c ) based on a combination of the switches.
(motors with an electromagnetic . . .
brake only) Power-failure position-holding mode: [11] M.B.F., [12] OFF
- Energy saver mode: [11] M.B.F,, [12] E.S.
Energy saver mode select Sw't(?h Electromagnetic brake control mode: [11] OFF, [12] Either
12 | (motors with an electromagnetic The fact ting i th ail ition-holdi d
brake only) e factory setting is the power-failure position-holding mode.
RUN: Adjusts the motor's operating current.
The factory setting is the rated current “F”

13 | Motor current adjustment switches STOP: Adjusts the motor’s stopped-state current betw_een 12%
and 56% (10% and 55% for RK540) of operating
current. The factory setting is “9”, which is 56% (55% for
RK540) of operating current.

Sets the motor's step angle. Each of the two switches allows

14 | Step angle setting switches for a setting of .16 .step.angles. Selection is made through C/S

(step angle switching) input.
The factory settings is “0: 0.72°” with both switches.
15 | Input/output signal connectors Used to connect to the motor-positioning control and others.
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5 Installation

5 Installation

This section covers the environment and method of installing the motor and driver, along with load
installation.

Also covered in this section are the installation and wiring methods that are in compliance with the relevant
EMC Directives.

5.1 Location for installation

The motor and driver are designed and manufactured for installation in equipment.
Install them in a well-ventilated location that provides easy access for inspection. The location must also
satisfy the following conditions:
¢ Inside an enclosure that is installed indoors (provide vent holes)
e Operating ambient temperature
Motor:  —10 to +50 °C (+14 to +122 °F) (non-freezing)
Harmonic geared type: 0 to +40 °C (+32 to +104 °F) (non-freezing)
Driver: 0 to +50 °C (+32 to +122 °F) (non-freezing)
e Operating ambient humidity 85% or less (non-condensing)
¢ Operating surrounding atmosphere
Motor, driver:
Area that is free of explosive atmosphere or toxic gas (such as sulfuric gas) or liquid
Area free of excessive amount of dust, iron particles or the like
Area not subject to splashing water (rains, water droplets), oil (oil droplets) or other
liquids
Standard type terminal box:
Area that is free of explosive atmosphere or toxic gas (such as sulfuric gas) or liquid
e Area not exposed to direct sun

Area free of excessive salt

Area not subject to continuous vibration or excessive shocks

Area free of excessive electromagnetic noise (from welders, power machinery, etc.)

Area free of radioactive materials, magnetic fields or vacuum
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5 Installation

5.2 Installing the motor

B Installation direction

The motor can be installed in any direction.

B Installation method

Install the motor onto an appropriate flat metal plate having excellent vibration resistance and heat

conductivity. When installing the motor, secure it with four bolts (not supplied) through the four mounting

holes provided. Leave no gap between the motor and plate.

Optional motor mounting brackets are available (sold separately).

I Insert the pilot located on the motor’s installation surface into the mounting plate’s.

Installation method [A]

Pilot holder

Installation method [B]

Frame size . Tightening torque Effective Type of
Motor type . Bolt size ) depth of bolt | . .
[mm (in.)] [N'm (0z-in)] . installation
[mm (in.)]
Standard type 042 (1.65) M3 1(142) 4.5(0.177) A
Standard type with 060 (2.36) M4 2 (280)
electromagnetic brake 085 (3.35) M6 3 (420) - B
Standard type 060 (2.36) M4 2 (280) _ B
terminal box 85 (3.35) M6 3 (420)
042 (1.65
TH geared type 060 52.36; M4 2(280) 8(0:315) A
090 (3.54) M8 4 (560) 15 (0.591)
PL geared type 042 (1.65) M4 2 (280) 8(0.315)
PS geared type 060 (2.36) M5 2.5 (350) 10 (0.394) A
PN geared type 090 (3.54) M8 4 (560) 15 (0.591)
042 (1.65) M4 2 (280) 8 (0.315) A
Harmonic geared type 060 (2.36) M5 2.5 (350) 10 (0.394)
090 (3.54) M8 4 (560) - B
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5 Installation

5.3 Installing a load

When connecting a load to the motor, align the centers of the motor’s output shaft and load shaft.
Also, keep the overhang load and thrust load to the permissible values or below.
Optional flexible couplings are available (sold separately).

m + When coupling the load to the motor, pay attention to the centering of the shafts, belt
tension, parallelism of the pulleys, and so on. Securely tighten the coupling and pulley
set screws.

o Be careful not to damage the output shaft or the bearings when installing a coupling or
pulley to the motor’s output shaft.

o Do not modify or machine the motor’s output shaft. Doing so may damage the bearings
and destroy the motor.

« When inserting a parallel key into the gear output shaft, do not apply excessive force by

using a hammer or similar tool. Application of strong impact may damage the output
shaft or bearings.

B Using a coupling

Align the centers of the motor’s output shaft and

load shaft in a straight line. EEI%

B Using a belt drive

Align the motor’s output shaft and load shaft | \
parallel with each other, and position both pulleys | | | J !
so that the line connecting their centers is at a \ L - T\ ﬁ} -
right angle to the shafts. ‘

B Using a gear drive
Align the motor’s output shaft and gear shaft

parallel with each other, and let the gears mesh at [
the center of the tooth widths. \ |

B Connecting with a key (Geared motor)

With a geared motor, to connect a load to the gear output shaft having a key groove, first provide a key
groove on the load and fix the load with the gear output shaft using the supplied key.
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5 Installation

M Installing on the flange surface (Harmonic geared type)

With a harmonic geared type, a load can be installed directly to the gear using the load mounting holes
provided on the flange surface.

— Load
Flange
|: Load mounting holes
Metal plate
. . Number of a Tightening torque Effective depth
Unit model Bolt size bolts [N-m (0z-in)] of thread [mm (in.)]
RK543 M3 6 1.4 (198) 5(0.2)
RK564 M4 6 2.5 (350) 6 (0.24)

+ When installing a load on the flange surface, the load cannot be affixed using the key
groove in the output shaft.

e Design an appropriate installation layout so that the load will not contact the metal plate
or bolts used for installing the motor.

I

Il
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5 Installation

5.4 Permissible overhung load and permissible thrust load

The overhung load and the thrust load on the motor’s output shaft or gear output shaft must be kept within the
permissible values listed below.

m Failure due to fatigue may occur if the motor’s bearings and output shaft are subject to
repeated loading by an overhung or thrust load that is in excess of the permissible limit.

Permissible overhung load [N (Ib.)] o
Frame Unit Distance from the tip of motor’s output shaft Permissible
Motor type size del Gear ratio P P thrust load
[mm ()] | MO9 0mm 5mm | 10mm | 15mm | 20 mm [N (Ib.)]
(0in.) |(0.201in.)[(0.39in.)|(0.59in.) | (0.79in.)
0.25[0.37]
RK543 (0.55[0.81])
20 25 34 52 _ 0.3[0.42]
42(1.65) | RK544 (4.5) (5.6) (76) | (1.7) (0.66 [0.92])
0.4 [0.52]
RK545 (0.88 [1.14])
0.6 [0.9] {0.8}
RK564
(1.3121{1.8})
Standard _ 63 75 95 130 190 0.8[1.11{1.1}
type 60(2.36) | RK566 (14.1) | (16.8) | (1) (29) (42) (1.8 [2.4] {2.4})
1.3[1.6] {1.6}
RK569 (2.9[3.5] {3.5})
1.7 [2.41{2.2}
RK596 (3.7[5.3]1{4.8})
260 290 340 390 480 2.8[3.5]{3.3}
85(3.35) | RK599 (58) (65) (76) (87) (108) (6.2[7.71{7.3})
3.8[4.5] {4.4}
RK5913 (8.4[9.91{9.7})
42 (1.65) | RK543 10 (2.2) | 14 (3.1) | 20 (4.5) | 30 (6.7) - (31‘2)
TH geared 3.6,7.2, 70 80 100 120 150 40
type 60(2.36) | RKS64 | 49720,30 | (157) | (18) | @ | @7 | 33 ©)
220 250 300 350 400 100
90 (3.54) | RK596 (49) (56) (67) (78) (90) (22)
73 84 100 123
42 (1.65) RK545 572,10 (16.4) | (18.9) (22) (27) h 50
' 109 127 150 184 (11.2)
RK543 25, 36, 50 (24) (28) (33) 1)
5 200 220 250 280 320
RK566 (45) (49) (56) (63) (72)
250 270 300 340 390 100
60 (2.36 7.2,10
pLgeared | o0 >0 s6) | 60) | 67 | () | @7 (22)
type 330 360 400 450 520
PS geared RKS64 25,36, 50 (74) (81) (90) (101) (117)
type 480 540 600 680 790
RK599 572,10 (108) (121) (135) (153) (177)
o5 850 940 1050 1190 1380
(191) (210) (230) (260) (310) 300
90 (3.54)
RK596 36 930 1030 1150 1310 1520 (67)
(200) (230) (250) (290) (340)
50 1050 1160 1300 1480 1710
(230) (260) (290) (330) (380)

o The values of permissible thrust load for the Standard type are the motor's mass [kg (Ib.)]. The thrust load
should not exceed the motor's mass.

e The figures in parenthesis [ ] are the values for the motor with electromagnetic brake.

e The figures in parenthesis { } are the values for the Standard type terminal box.
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5 Installation

Permissible overhung load [N (Ib.)] o
Frame Unit Distance from the tip of motor’s output shaft Permissible
Motor type size del Gear ratio istance from the tip of motor S output Sha thrust load
[mm (in)] | MO9 0mm 5mm | 10mm | 15mm | 20 mm [N (Ib.)]
(0in.) |(0.20in.)|(0.39in.)|(0.59in.) | (0.79 in.)
100 120 150 190
42 (1.65) RK544 5,7.2,10 22) 27) (33) (42)
5 200 220 250 280 320
(45) (49) (56) (63) (72) 100
RI366 250 270 300 340 390 (22)
60(2.36) 7210 1 56y | 60) | 67) | (76) | (87)
330 360 400 450 520
RK564 25, 36, 50 (74) (81) (90) (101) (117)
PN geared 5 480 520 550 580 620
type 1 117 123 130 139
yo RK599 (108) | (117) | (123) | (130) | (139)
7210 480 540 600 680 790
- (108) (121) (135) (153) 177)
850 940 1050 1110 1190 300
90(3.54) 25 (191) (210) (230) (240) (260) (67)
930 1030 1150 1220 1300
RK596 36 (200) (230) (250) (270) (290)
50 1050 1160 1300 1380 1490
(230) (260) (290) (310) (330)
180 220 270 360 510 220
H . 42(1.65) RK543 (40) (49) (60) (81) (114) (49)
armonic
320 370 440 550 720 450
eared 60 (2.36 RK564 50, 100
?ype ( ) (72) (83) (99) (123) (162) (101)
1090 1150 1230 1310 1410 1300
90 (3.54) RK596 (240) (250) (270) (290) (310) (290)

o The values of permissible thrust load for the Standard type are the motor's mass [kg (Ib.)]. The thrust load
should not exceed the motor's mass.

¢ The figures in parenthesis [
e The figures in parenthesis {

] are the values for the motor with electromagnetic brake.

} are the values for the Standard type terminal box.
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5 Installation

B Permissible moment load of the harmonic geared type

When installing an arm or table on the flange surface, calculate the moment load using the formula below if
the flange surface receives any eccentric load.
The moment load should not exceed the permissible value specified in the table.

Moment load: M [N'm (0z-in)]=F x L

L
Unit model Permissible mor_nent load F
[N'm (0z-in)] $
RK543 5.6 (790) |
RK564 11.6 (1640) - - ]

5.5 Installing the driver

B Installation direction
The driver is designed so that heat is dissipated via air convection and conduction through the enclosure.
When installing the driver in an enclosure, it must be placed in perpendicular (vertical) position using the four
mounting holes provided in the driver.

B Installation method

Install the driver on a flat metal plate having excellent 20 mm (0.79 in.)

vibration resistance and heat conductivity. or more

Install the driver by securing it with four bolts (M4, not
supplied) through the four mounting holes provided. Leave no o o
gap between the driver and plate.

There must be a clearance of at least 25 mm (0.98 in.) and

50 mm (1.97 in.) in the horizontal and vertical directions,
respectively, between the driver and other equipment.
When two or more drivers are to be installed side by side,

®@EEE F @D

provide 20 mm (0.79 in.) and 50 mm (1.97 in.) clearances in
the horizontal and vertical directions, respectively.

1= ee@®

=R

m o Install the driver in an enclosure. q
¢ Do not install any equipment that generates
a large amount of heat or noise near the
driver.

« Do not install the driver beneath a controller 50 mm (1.97 in.) or more

or other equipment that is sensitive to heat.
o Check ventilation if the ambient temperature © © © ©
of the driver exceeds 50 °C (122 °F).

@@®®

LIV @@@® F=

==

5
5
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5 Installation

5.6 Installing and wiring in compliance with EMC Directive

B General
e EMC Directive (89/336/EEC, 92/31/EEC)

The RK series has been designed and manufactured for incorporation in general industrial machinery.

The EMC Directive requires that the equipment incorporating this product comply with these directives.

The installation and wiring method for the motor and driver are the basic methods that would effectively
allow the customer’s equipment to be compliant with the EMC Directive.

At Oriental Motor EMC measures are performed with the optional extension and signal cables connected.
The compliance of the final machinery with the EMC Directive will depend on such factors as configuration,
wiring, layout and risk involved in the control-system equipment and electrical parts. It therefore must be
verified through EMC measures by the customer of the machinery.

e Applicable Standards

EMI
Emission Tests EN 61000-6-4
Radiated Emission Test EN 55011
Conducted Emission Test EN 55011

EMS
Immunity Tests EN 61000-6-2
Radiation Field Immunity Test IEC 61000-4-3
Electrostatic Discharge Immunity Test  IEC 61000-4-2
Fast Transient/Burst Immunity Test IEC 61000-4-4
Conductive Noise Immunity Test IEC 61000-4-6
Surge Immunity Test IEC 61000-4-5
Voltage Dip Immunity Test IEC 61000-4-11
Voltage Interruption Immunity Test IEC 61000-4-11

M Installing and wiring in compliance with EMC Directive

Effective measures must be taken against the EMI that the RK series may give to adjacent control-system
equipment, as well as the EMS of the RK series itself, in order to prevent a serious functional impediment in
the machinery.

The use of the following installation and wiring methods will enable the RK series to be compliant with the
EMC Directive (the aforementioned compliance standards).

e Grounding procedure

The cable used to ground the motor and driver must be as thick and short as possible so that no potential
difference is generated. Choose a large, thick and uniformly conductive surface for the grounding point.

Grounding the motor (Excluding standard type terminal box)

When grounding the motor, use an external Protective Earth Terminal or connect the motor to a grounded
metal plate.

Refer to page 32 for the way to ground the motor.

Grounding the standard type terminal box

Be sure to ground either the internal Protective Earth Terminal or external Protective Earth Terminal.
Refer to page 33 for the way to ground the standard type terminal box.

Grounding the driver

Be sure to connect the Protective Earth Terminal located
on the driver side to the ground.

Protective Earth

Refer to page 34 for the way to ground the driver.
Terminal

_25_



5 Installation

e Motor cable connection

e When the motor cable is extended, use a cable of AWG22 (0.3 mm?) or more with a length of 20 m
(65.6 ft.) or less. Oriental Motor provides optional extension cables. See page 57 for details.

m Optional extension cables (sold separately) cannot be used with the electromagnetic
brake type. To extend the motor cable for the electromagnetic brake type, it is necessary
to provide a separate braided-shield wire of AWG22 (0.3 mmz) or more.

e Ifyou are using a standard type terminal box, use a multi-core cable [outer diameter: 7 to 13 mm (0.28 to
0.51 in.)] of at least AWG26 to 16 (0.14 to 1.25 mm?®) for the RK56[0 and at least AWG22 to 16 (0.3 to
1.25 mm?) for the RK59L. We provide an optional motor cable (with protective earth conductor) is
available (sold separately). See page 57 for details.

¢ Wiring the signal cable

Use a braided-screen cable of AWG28 (0.08 mm?) or more in diameter
for the driver signal cable, and keep it as short as possible.

Contact the nearest sales office for a driver cable (sold separately). See
page 57 for details.

To ground a shielded cable, use a metal cable clamp or similar device that will maintain contact with the
entire circumference of the shielded cable. Attach a cable clamp as close to the end of the cable as possible,
and connect it as shown in the figure.

Shielded cable

Cable clamp

e Connecting surge arrester

Use a surge arrester as below table.

Single-phase 100-115 V | Single-phase 200-230 V
OKAYA ELECTRIC INDUSTRIES CO., LTD. R-A-V-781BWZ-4
PHOENIX CONTACT GmbH & Co. KG PT2-PE/S120AC-ST | PT2-PE/S230AC-ST

m When measuring dielectric strength of the equipment, be sure to remove the surge
arrester, or the surge arrester may be damaged.

* Notes about installation and wiring

e Connect the motor, driver and other peripheral control equipment directly so as to prevent a potential
difference from developing between grounds.

e When relays or electromagnetic switches are used together with the system, use mains filters and CR circuits
to suppress surges generated by them.

e Keep cables as short as possible without coiling and bundling extra lengths.

e Place the power cables such as the motor and power supply cables as far apart [100 to 200 mm (3.94 to
7.87 in.)] as possible from the signal cables. If they have to cross, cross them at a right angle. Place the AC
input cable and output cable of a mains filter separately from each other.
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5 Installation

e Example of motor and driver installation and wiring

Motor

Power input PE
L
N TN

[ca|
Driver ‘ g %
o O — 1l
D
[a
g
B
A
@@I o
ﬂ
c =
PE
Grounded Panel
‘LPE A: Cable clamp
B: Signal cable

C: Power cable
D: Motor cable
E: Surge arrester

B Precautions about static electricity

Static electricity may cause the driver to malfunction or become damaged. Be careful when handling the
driver with the power on.
Always use an insulated screwdriver to adjust the driver’s motor current switch.

ml Do not come close to or touch the driver while the power is on.
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6 Connection

6 Connection

This section covers the methods and examples of connecting and grounding the driver, motor, power and
controller, as well as the input/output signals.

6.1 Connection example for a standard type

Driver
5-phase stepping motor 0) e)
\
% .
| e
Q
)1 PE E
Blue =
Connect to Red acll
TB1 ~ Orange %
Motor lead wires (é'lrzgg HesT |
HET |
=
D;j CN1 Input and output signal
Power input E 3
P g ;D Connect to controller
[
es (LU

m e The power supply voltage of input signal should be 5 VDC. If the power supply exceeds
5 VDC, connect an external resistor R+ to keep the input current to 7 to 20 mA. Applying
a voltage above 5 VDC without using an external resistor will damage the components.
Example: When Vj is 24 VDC

R1:1.5t02.2kQ 0.5W or more

o Use output signals with a power supply not exceeding 24 VDC and 10 mA. If these
specifications are exceeded, the internal elements may be damaged. Check the
specification of the connected equipment.

« Be certain the input/output signal cable that connects the driver and controller is as short
as possible. The maximum input frequency will decrease as the cable length increases.

e Example of connection with a current sink output circuit

Controller Twisted pair cable

CN1 Driver
VO (+5 to 24 VDC) A or

shielded cable oy input 1 _

:_X:X -CW input 2

{37 RA1 +CCW input 3
oV .

-CCW input 4 Photocoupler input
. 5VDC
0 V§7 R1 +AW.OFF input 5 Input current 7 to 20 mA

—A.W.OFF input 6

i R1 +C/S input 7
oV .

-C/S input 8

j R1
ov

V0 (+5 to 24 VDC)

=y R2 +TIM. output 17

N -TIM. output 18
>l-‘=f R2 +0.H. output 19
—0.H. output 20

Photocoupler/open collector output
24 VDC or less
Output current 10 mA or less
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e Example of connection with a current source output circuit

Controller Twisted pair cable
Vo (+5t0 24 VDC) _or CN1
s shielded cable oy input 1
:_X:X -CW input 2
ra R1 +CCW input 3
— XX —cowinputa
rFa R1 +A.W.OFF input 5
:_X:X —A.W.OFF input 6
R1 +C/S input 7
:_X:X —-C/Sinput 8
ovv | R1

=g 1

Vo0 (+5 to 24 VDC) ?

+TIM. output 17
—~TIM. output 18

g1

L

+0.H. output 19
—0.H. output 20

ovv

6 Connection

Photocoupler input
5VDC
Input current 7 to 20 mA

Photocoupler/open collector output
24 VDC or less
Output current 10 mA or less

6.2 Connection example for a standard type with electromagnetic brake

5-phase stepping motor

.

D—‘LPE

TB1

Power input

increases.

Connect to f
Motor lead wires \

Blue

Driver

O
O
(e[e]9))

Red

Orange

Green

Black

Red/White

Black/White

(SR

PE

IT ] 0 F

:

CN1 Input and output signal
3

Connect to controller

e The power supply voltage of input signal should be 5 VDC. If the power supply exceeds
5 VDC, connect an external resistor R+ to keep the input current to 7 to 20 mA. Applying
a voltage above 5 VDC without using an external resistor will damage the components.
Example: When Vj is 24 VDC

R1:1.5t02.2kQ 0.5W or more

o Use output signals with a power supply not exceeding 24 VDC and 10 mA. If these
specifications are exceeded, the internal elements may be damaged. Check the
specification of the connected equipment.

¢ Be certain the input/output signal cable that connects the driver and controller is as
short as possible. The maximum input frequency will decrease as the cable length
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6 Connection

e Example of connection with a current sink output circuit

Controller Twisted pair cable CNA Driver
or
V0 (+510 24 VDC) & shielded cable ey input 1 B
-CW input 2
@ R1 +CCW input 3
oV .
—-CCW input 4
@ R1 +A.W.OFF input 5 Photocoupler input
oV — XX -AWOFF input6 5VDC
— Input current 7 to 20 mA
. vﬁ; R1 +C/S input 7
-C/S input 8
*37 R1 +M.B.FREE input 9
oV

X X -M.B.FREE input 10
j R1
ov

VO (+5 to 24 VDC)
=y R2 +TIM. output 17
~TIM. output 18

_>|:§E R2 +0.H. output 19
—0.H. output 20

Photocoupler/open collector output
24 VDC or less
Output current 10 mA or less

(VAVAY

e Example of connection with a current source output circuit

Controller Twisted pair cable CN1 Driver
Vo (+5 to 24 VDC) a . or
1 shielded cable o input 1 o
—-CW input 2
<+ +CCW input 3
-CCW input 4 Photocoupler input
- R +AW.OFF input 5 It-’n:)/lljjtcc::urrent 7t0 20 mA
—A.W.OFF input 6
£ R1 +C/S input 7
—C/S input 8
R +M.B.FREE input 9 -
-M.B.FREE input 10
oV v R1

+TIM. output 17
—TIM. output 18
+0.H. output 19
—0.H. output 20

VO (+5 to 24 VDC)
=g T:
D=y

ovv

Photocoupler/open collector output
24 VVDC or less
Output current 10 mA or less
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6 Connection

6.3 Connecting the power supply

Connect the power cable to the L and N terminals of the motor/power supply terminals located on the driver.

/\ Warning

e The terminals on the driver’s front panel marked with a AN A symbol indicate the presence
of high voltage. Do not touch these terminals while the power is on to avoid the risk of fire or
electric shock.

» To prevent electric shock, be sure to install the terminal cover (supplied) over the driver’s
motor/power supply terminals after making connections.

o Before performing connections, shut off the driver power and wait at least 15 seconds in order
to avoid the risk of electric shock.

o Furnish a power supply capable of supplying adequate driver input current. If the
current capacity is insufficient, the transformer may be damaged, or the motor may run
erratically due to a drop in torque.

¢ Do not run the driver’s power cable through a conduit containing other power lines or
motor cables.

B For single-phase 100-115V
Connect the live side of the single-phase 100-115 V

_CTE1
power cable to the L terminal and the neutral side to awe [ 23]
the N terminal. [ = | [
Use a power supply capable of supplying the current § ownce| [
capacity as shown below. L"’REE“ [
BLACK |@|
Model Current capacity we [ 165
RK540 Single-phase 100-115 V+15% 1 A or more Live side ™ [ 1€
Single-phase ] — [ 18]
:ggg Single-phase 100-115 V+15% 4.5 Aor more  100-115 V DEI] - e
Neutral side
B For single-phase 200-230 V
Connect the live side of the single-phase 200-230 V e

power cable to the L terminal and the neutral side to the aue [ T2

N terminal. [ il I

Use a power supply capable of supplying single-phase g | [

200-230 VIi% at3.5 Aor greater. I_GREEN €3]

BLACK |@|

we [1&3]

Live side ™ | €]

Single-phase 18]

2000y P B o =)

Neutral side %;

B Terminal screw size and lead wire size for power connection
Screw size: M3
Tightening torque: 0.8 N'm (113 o0z-in)
Applicable minimum lead wire size: AWG22 (0.3 mm?)

Appropriate crimp terminal [Unit: mm (in.)]

3.2 (20.13) or more 3.2 (0.13) or more

—
9 (0.35) or more

6.2 (0.24) or less
6.2 (0.24) or less

9 (0.35) or more

_31_




6 Connection

6.4 Connecting the motor and driver, grounding the motor

/\ Warning

electric shock.

risk of electric shock.

» To prevent electric shock, be sure to install the terminal cover (supplied) over the driver’s
motor/power supply terminals after making connections.

« Install the motor and driver so as to avoid contact with hands, or ground them to prevent the

e The terminals on the driver’s front panel marked with a AN A symbol indicate the presence
of high voltage. Do not touch these terminals while the power is on to avoid the risk of fire or

o Before performing connections, shut off the driver power and wait at least 15 seconds in order
to avoid the risk of electric shock.

Connect the motor cable (five
wires: blue, red, orange, green and
black) to the driver’s motor/power
supply terminals.

For the motor with an
electromagnetic brake, also
connect the electromagnetic
brake’s lead wires (two wires:
red/white, black/white). [llustration
shows the motor with
electromagnetic brake.

* The terminal numbers for a

standard type terminal box are
shown in parenthesis.

Screw size: M3

)
B
o
2 ORANGE |@|
=

GREEN |@|
e [0

MO U [
I_TE” OFF/ES. |-

—| 1€ !
—- &3
'O_L |@| CN1
v~ |@|

Electromagnetic
brake's lead wire

VEXTA

20

B Terminal screw size and lead wire size for power connection

Tightening torque: 0.8 N'm (113 oz-in)
Applicable minimum lead wire size: AWG24 (0.2 mm?)

Appropriate crimp terminal

over a crow washer.

[Unit: mm (in.)]

[2] [2]

[%2] [%2]

?—_) 3.2 (20.13) or more %’ 3.2 (0.13) or more
o o —
S — <

N l N

o y o B— -

= =i

N N al—

© 9(0.35) or more ©  9(0.35) or more

B Grounding the motor (excluding standard type terminal box)

e Install the motor to the grounded metal plate.
e Use a grounding wire thicker than AWG18 (0.75 mm?).
e When grounding, use a round terminal and affix it with a mounting screw
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RK560IE, RK590E

e Be sure to ground the external Protective Earth Terminal (screw size: M4).
e Use a grounding wire thicker than AWG18 (0.75 mm?).

6.5 Connecting and grounding of standard type terminal box

RK560

e Use a multi-core cable [outer diameter: 7 to 13 mm (0.28 to 0.51 in.)] of AWG26 to 16 (0.14 to 1.25 mm?)
for connection with the motor. An optional motor cable (with protective earth conductor) is available (sold
separately). See page 57 for details.

o Insert the motor lead wire into the opening in the terminal block and push it in all the way to the end to
connect the motor lead wire.

e Connect the grounding wire to the Protective Earth Terminal using an M4 round terminal.

RK590

e Use a multi-core cable [outer diameter: 7 to 13 mm (0.28 to 0.51 in.)] of AWG22 to 16 (0.3 to 1.25 mm?)
and a round terminal separately for connection with the motor. An optional motor cable (with protective
earth conductor) is available (sold separately). See page 57 for details.

¢ Connect each conductor of the motor lead wire to the motor terminal block using an M3 round terminal.

e Connect the grounding wire to the Protective Earth Terminal using an M4 round terminal.

1 . Removing of terminal box
Loosen the terminal block screws (M3) and remove

Terminal box

the terminal block from the motor.

2. Processing the connection cable
+ Remove the cable clamp cap and gasket, and
guide the cable. Strip by 40 to 50 mm
+ Strip the cable sheath by 40 to 50 mm (1.57 to (1.57 to 1.97 in.).
1.97 in.) from the end. Stripping the cable sheath
by more than 50 mm (1.97 in.) will reduce the

sealing effect. g =" Receptacle

* To ground the motor from the inside, crimp the =9 i) — Gasket
round terminal (M4) to a protective earth ? Cap
conductor.

3. Connecting to terminal box
RK560
Loosen the terminal block screws, insert the motor lead wire into the opening, and then tighten the
screws.
Tightening torque: 0.6 N-m (85 0z-in)
RK590 —F—F—F—AF—F—F—F—F

Connect the motor lead wire to the terminal block and tighten 7@ @ @ @ @ @ @ @

the screws.

L1

1 2 3 4 5
Tightening torque: 0.8 N-m (113 o0z-in) @ @ @ @ @ Not used
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4. Connect to Protective Earth Terminal
Ground either the internal Protective Earth Terminal or external Protective Earth Terminal. Use a
grounding wire thicker than AWG18 (0.75 mm?). In a potentially corrosive environment, use the
internal Protective Earth Terminal. If the wiring distance between the motor and driver is long, use the
external Protective Earth Terminal.

+ When using the internal Protective Earth Terminal
Connect the protective earth conductor to Protective Earth Terminal.
Tightening torque: 1.2 N'm (170 oz-in)

ORK560 ORK5901

Internal Protective
Earth Terminal

Internal Protective
Earth Terminal

Protective Protective
earth conductor earth conductor
(AWG18 or more) (AWG18 or more)

- When using the external Protective Earth Terminal
Two screw holes are provided for connecting a Protective
Earth Terminal. Use a round terminal (M4) to connect one
of the two points to the ground.

Tightening torque: 1.2 N'm (170 oz-in)

External Protective
PE Earth Terminal

5_ Installing the terminal box
Align the terminal box and motor case and tighten the terminal box screws (M3).
Tightening torque: 0.5 N'm (71 oz-in)

MI Install the terminal box with an O-ring set correctly in the groove.

6. Tightening the cap
Insert the gasket into the receptacle, confirm that the
sheath of the multi-core cable is securely sealed with the
gasket, and then tighten the cap.
Tightening torque: 4.0 to 5.0 N'-m (560 to 710 oz-in)
Adjust the tightening torque depending on the diameter
and material of the cable.

6.6 Grounding the driver

Be sure to ground the Protective Earth Terminal (screw size: M4)
located on the driver side.

Use a grounding wire of AWG18 (0.75 mm?) or more in diameter.
Do not share the grounding wire with a welder or power

Protective Earth
Terminal

equipment.
Use a round terminal to ground the cable near the driver.

_34_



6 Connection

6.7 Connecting the input/output signals

B Connecting the input/output signal connector

After soldering the input/output signal cable (AWG28: 0.08 mm? or more) to the connector (20 pins),
assemble the connector with the case using the supplied screws. Use a shielded cable. For the pin assignments,
refer to page 36.

We provide optional driver cable allowing one-touch connection with a driver, as well as connector-terminal
block conversion unit. See page 57 for details.

Connector pin

1. Attach the supplied screws (two pieces) to the connector case and insert the half-pitch
connector with the input/output signal cable soldered to it. Adjust the cable clamp to its correct
position.

Connector case

Place the spring washer
outside the connector case.

Align the washer in the depression
in connector case.

2. Attach the other connector case and clamp both connector case together with screws and
nuts.
Tightening torque: 0.5 to 0.55 N'm (71 to 78 oz-in)
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Connector pin functions

Connector pin
assignments

Pin No. Signal Description Type
1 +CW (+PLS
( ) CW pulse (Pulse) Input
2 -CW (-PLS)
3 +CCW (+DIR.
( ) CCW pulse (ON: CW, OFF: CCW) Input

4 -CCW (-DIR.)
> +AW.OFF Output current off Input
6 -A.W.OFF
7 +C/S
8 oIS Step angle switching Input
9 +M.B.FREE Electromagnetic brake function Input
10 -M.B.FREE switching”
11 - No used -
12 - No used -
13 - No used -
14 - No used -
15 - No used -
16 - No used -
17 +TIM.

Excitation timing Output
18 -TIM.

+

19 OH. Overheat Output
20 -O.H.

20|18|16|14|12
19171513 11

Viewed from the
soldering side

The functions shown in parentheses are enabled when “1P: 1-Pulse input mode” is selected through the pulse

input mode select switch.
* Motors with an electromagnetic brake only

B Connecting the input/output signals
Insert the input/output signal connector into the input/output signal connector CN1 on the driver side, and
tighten the screw with a flat tip screwdriver.
Tightening torque: 0.3 to 0.35 N'm (42 to 49 0z-in)

Input/Output connector (CN1)

Input/Output signal connector

Screws
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6.8 About input/output signals

B Input signals

All input signals of the driver are photocoupler inputs.
The signal state represents the “ON: Carrying current” or “OFF: Not carrying current” state of the internal
photocoupler rather than the voltage level of the signal.

5 VDC, connect an external resistor Ry to keep the input current to 7 to 20 mA. Applying a
voltage above 5 VDC without using an external resistor will damage the components.
Example: When Vy is 24 VDC

m The power supply voltage of input signal should be 5 VDC. If the power supply exceeds
R1:1.5t02.2kQ 0.5W or more

e Example of connection with a o Example of connection with a
current sink output circuit current source output circuit
+5V Cw, CCW +5V CWw, CCW
A.W.OFF, C/S, M.B.FREE* A.W.OFF, C/S, M.B.FREE*
Pin Nos. Driver internal circuit - Pin Nos. Driver internal circuit
1,3,57,9° 2200 1,3,5,7,9" 220 Q
Pin Nos. 10to 20 mA 4 Pin Nos. 10to 20 mA x
2,4,6,8,10* | 2,4,6,8,10° |
ov oV
Pin No. Signal name Pin No. Signal name
1 +CW 6 -A.W.OFF
2 -Cw 7 +C/S
3 +CCW 8 -C/S
4 -CCW 9 +M.B.FREE"
5 +A.W.OFF 10 -M.B.FREE*

* Motors with an electromagnetic brake only

e CW input and CCW input

With this driver, either 2-pulse input mode or 1-pulse input mode may be selected in accordance with the
controller used. Refer to page 46 for details on how to set the pulse input mode.

m o The factory setting of the pulse input mode depends on the destination country. Check
the pulse input mode setting in accordance with the pulse mode in the controller used.

e The minimum interval time needed for switching the direction of rotation will vary,
depending on the operating speed and size of the load. Do not shorten the interval time
any more than is necessary.

o If no pulse is input, be sure to keep the photocoupler in “OFF” state. Do not input a CW
pulse and CCW pulse simultaneously. If a pulse is input while the other photocoupler is
in the “ON” state, the motor will not operate properly.

o The direction of rotation is defined as the rotation direction of the motor shaft. The
output shaft of the TH geared typed motors with ratios of 20:1 and 30:1, as well as all
ratios of the harmonic geared type motors, rotate in the opposite direction of the motor
shaft.
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1-pulse input mode

In 1-pulse input mode, the pin functions will be as follows: Pin No.1, “+PLS input,” Pin No.2 “~PLS input,”

Pin No.3, “+DIR. input,” and Pin No.4, “~DIR. input.”

Connect the controller pulse to Pin No.2 “—PLS input” and the rotating direction to Pin No.4 “~DIR. input.”

e When the DIR. input is “ON,” a fall of the “PLS input” from “ON” to “OFF” will rotate the motor one step
in the CW direction.

e When the DIR. input is “OFF” a fall of the “PLS input” from “ON” to “OFF” will rotate the motor one step
in the CCW direction.

10 pus or more 10 us or more

ON
PLS input
OFF

ON

DIR. input Cw CCw
OFF

Cw

Motor operation

CCw

2-pulse input mode

In 2-pulse input mode, the pin functions will be as follows: Pin No.2, “—~CW input” Pin No.4, “—~CCW pulse

input”

e When the CW pulse input changes from the “ON” state to “OFF” state, the motor will rotate one step in the
CW direction.

e When the CCW pulse input changes from the “ON” state to “OFF” state, the motor will rotate one step in
the CCW direction.

ON
CW input
OFF
10 ys or more
ON
CCW input
OFF

CwW

Motor operation

ccw

Pulse waveform - Voltage

Use an input pulse signal with a waveform

, : , ON 90%  —
having a sharp rise and fall, as shown in the 7 X /_\—
figure: 0

See below for the voltage between terminals.

2.5 us or more
ON:+45t05V

OFF:0to+1V

2.5 ys or more

2 psorless 2 ps or less

The voltage of pulse and rotating direction input to the CW pulse input and CCW pulse input shall be 5 VDC.
If the voltage exceeds 5 VDC, connect an external resistor to limit the input current to 7 to 20 mA.
V-1.5

R=——— -220[Q]
15 mA

R: External resistor
V: Pulse voltage
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o AW.OFF (All windings off) input

Use this signal only when the motor’s output shaft must be mechanically rotated for position adjustment.

/\ Warning

Do not turn the A.W.OFF input to “ON” while the motor is operating. The motor will stop and lose
its holding ability. As a result, the load will fall and may cause injury or damage to equipment.

e When the A.W.OFF input is turned “ON,” the driver will shut off the output current and the motor will lose
its excitation holding torque. This, however, will allow you to adjust the load position manually.

e When the A.W.OFF input is turned “OFF,” the driver will turn the output current to “ON” again and the
motor’s excitation holding torque will be restored. The A.W.OFF input must be “OFF” when operating the
motor.

m o Normally, keep the A.W.OFF input in the “OFF” state or leave it disconnected.
« Do not input pulse signals immediately after switching the A.W.OFF signal to “OFF,”
since doing so will affect the motor’s starting characteristics. As a general rule, wait at
least 150 ms before inputting a pulse signal.

¢ C/S (step angle switching) input
Selects and switches between the two step angle switches (DATA1 and DATA?2).
For instance, if “DATA1: 0.72°” and “DATA2: 0.072°” have been selected, this signal can switch between the
0.72°/step rotation and 0.072°/step rotation.
For the values of step angles set through DATA1 and DATAZ2, refer to 7.1 “Step angle” on page 44.
e Turning the C/S input to “OFF” will select/switch to “DATA1.”
e Turning the C/S input to “ON” will select/switch to “DATA2.”

» Do not switch the C/S input while the motor is operating, or the motor may misstep and
stop or cause an offset in position.

o If the C/S input must be used to switch the step angles after the driver power has been
turned on, do so while the driver’s TIM. (timing) output is “ON” and the motor is at rest.
Switching the C/S input under any other condition may disable the TIM. output and TIM.
LED ON/OFF functions. For further information on the TIM. output, refer to page 40.

 M.B.FREE (electromagnetic brake free) input (applicable only to motors with an
electromagnetic brake)

Setting the electromagnetic brake function select switch (refer to page 48) to the “OFF” side allows control

over releasing and holding the electromagnetic brake via the M.B.FREE input.

To operate the motor, be sure to release the electromagnetic brake by turning the M.B.FREE input to “ON.”

o Setting the M.B.FREE input to “ON” causes the driver to “release” the electromagnetic brake and allow
motor operation.

o Setting the M.B.FREE input to “OFF” causes the driver to “hold” the electromagnetic brake.

m An abrupt fluctuation in the load may cause the motor to misstep* during operation,
start-up or standstill. The motor is not equipped with a function that triggers the
electromagnetic brake upon the occurrence of a misstep. Therefore, when using the
motor for an application involving vertical travel, perform sufficient test runs by conducting
a test using the actual load to make sure that the motor is capable of driving the load
without fail.

* Misstep: The term “misstep” refers to a condition in which the motor undergoes a rapid speed change or receives
an excessive load and consequently stops or causes an offset in position due to its inability to turn
synchronously with the pulse input. To hold the load in position while in the energy saver mode, verify
that the load is within the range that can be held in position with the static friction torque of the
electromagnetic brake.
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B Output signals
All output signals of the driver are photocoupler/open-collector outputs.

The signal state represents the “ON: Carrying current” or “OFF: Not carrying current” state of the internal
photocoupler rather than the voltage level of the signal.

m Use output signals with a power supply not exceeding 24 VDC and 10 mA.
If these specifications are exceeded, the internal elements may be damaged.
Check the specification of the connected equipment.

e Example of connection with a e Example of connection with a
current source output circuit current the current sink output circuit
Vo (+5 to 24 VDC) Vo (+5 to 24 VDC)
Ri TIM., O.H. TIM., O.H.
Driver internal circuit Driver internal circuit

Pin Nos. 17, 19 Pin Nos. 17, 19

Pin Nos. 18, 20 ’E@ Pin Nos. 18, 20 ::E:

l 10 mAor less ﬁjl Ri 10 mA or less
ov ov

Pin No. Signal name
17 +TIM.
18 -TIM.
19 +O.H.
20 -O.H.

o TIM. (excitation timing) output

The TIM. output turns “ON” to light the TIM. LED when the excitation state indicates the excitation home
position (step “0”). The motor’s excitation state is reset to the excitation home position when the driver’s
power is turned on.

The TIM. output turns “ON” each time the motor, synchronized with the pulse input, rotates 7.2°. When
detecting the mechanical home position in mechanical equipment, the home position will be detected more
accurately by configuring an AND circuit using the mechanical home position sensor and this TIM. output,
since it will reduce variance in the stopping position of the motor inside the mechanical home position’s
sensing range.

m « When the TIM. output is used, set the number of pulses or step angle so that the
motor’s output shaft will stop at an integer multiple of 7.2°.

« If the C/S (step angle switching) input is used to switch the step angles, do so while the
driver’s TIM. (excitation timing) output is “ON” and the motor is at rest. Switching the
C/S input under any other condition may disable the TIM. output and TIM. LED ON/OFF
functions.

1-pulse input mode, 0.72° stepping

1234567 89101112 12

pLs input — UL U1

DIR. input CW ccw|
ON — [
TIM. output OFF
Excitation state (step) 012345678901 2 10
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2-pulse input mode, 0.72° stepping

1234567 89101112

CW pulse input _HU_Lﬂﬂﬂﬂﬂﬂﬂ_ﬂmU_l—
12
CCW pulse input
TIM. output O(ID!: 1 T
Excitation state (step) 0123456789012 10

Example of TIM. output not turning “ON”

The figure below shows a condition in which the motor operates for a period of nine pulses at a step angle of
0.072°/step, and then operates for one pulse at a step angle of 0.72°/step.

The TIM. output will not switch to “ON” once the excitation origin is exceeded, as shown in the figure.

The motor is rotated over The motor is rotated over
9 pulse at a step angle 1 pulse at a step angle
of 0.072°. of 0.72°.

-0.72° 0"/\0.72"
Y VTV TV VTV VR |
RERRRRRRRRRRRRRRRREE

_ . | |
ﬂe 0.072 ‘ 0750

Excitation home position

e O.H. (overheat) output
The O.H. output remains “ON” when the driver is operating normally, then turns “OFF” to light the O.H.

LED when overheat protection is triggered.
Check the operating conditions of the motor and the ventilation within the enclosure when overheat

protection is triggered.

AWarning

If “A.C.0O. (Automatic current off)” in the driver’s overheat-protection function is disabled, set it so
that the motor is stopped upon detection of O.H. (overheat) output to prevent the risk of fire.

m The operation of the photocoupler is reversed on the O.H. output only. The O.H. output
turns “OFF” when alarm is output. O.H.
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Motor operation is stopped

Set the A.C.O. function select switch to “A.C.O.: Automatic current off (factory setting)”.

The O.H. output is turned “OFF” when the internal temperature of the driver reaches approx. 80 °C (176 °F)
Output current is shut off to stop the motor, regardless of pulse input.

Then the electromagnetic brake holds (motors with an electromagnetic brake only).

LD
ON —
O.H. output OFF
O.H.LED ] Lit
Motor Operation (cr)1Fc)>e;;gtsi(th%§Eﬁglsding capability)

Release | Hold

Pulse input

(motors with an

Electromagnetic brake electromagnetic brake only)

Motor operation is continued

Set the A.C.O. function select switch to “OFF: Automatic current off disable”.

The O.H. output is turned “OFF” when the driver’s internal temperature reaches approx. 80 °C (176 °F).
Output current remains on and the motor continues to operate.

Then the electromagnetic brake is not actuated (motors with an electromagnetic brake only).

Pulse input

ON —
O.H. output
OFF

]
Lit

O.H. LED
Motor Operation continues
Electromagnetic brake Release (motors with an

electromagnetic brake only)

Canceling the O.H. output

¢ To cancel the O.H. output, be sure to remove the cause of the problem that has triggered overheat
protection before turning the power back on. After the power has been shut off, wait for at least 15 seconds
before turning the power back on.

¢ Turning the power back on after the internal temperature of the driver has fallen below 80 °C (176 °F)
resets the overheat-protection function.
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6.9 Timing chart

Operation condition of this timing chart is as follows.

e DATAL: “0” (0.72° step)

e DATAZ2: “6” (0.072° step)

¢ The electromagnetic brake select switch (M.B.F./OFF) is set to “M.B.E.,” and the energy saver mode select

switch (OFF/E.S.) is set to “OFFE.”

Motor operation cw cw
CCwW
15 s or more
Driver ON | *l
power supply OFF *)
PLS input *8 ON m_ﬂ ------------ H m_ﬂ: ------ m_ﬂ -------
OFF ——*------------f—th oo - e - o - - -
10 us or more j/ 10 us or more
* #
. ON 7 T 7
DIR.input *8 = cw | ccow cW
*2 10 us or more
#7
CW input *9 OFF——”U”] ____________ m_ﬂ _______
ON | | | Hpr-c----
CCW input *9
inpu OFF m_ﬂ: ______
| |/300 us or more
C/S input ON DATA1="0" ; DATA2="g"
OFF = —
150 ps or more
ON -3
A.W.OFF input
oN asoriess Ll ol
TIM. output =2 111 | | || || il T
6 #6 *6
0.5s orless

#]
*2

*3

#4

%5

*6
*7

*8
*9

ON
O.H. output *
outpu OFF —— 4

After turning off the power, wait at least 15 seconds before turning the power back on.

Wait at least 1.4 seconds (motor with an electromagnetic brake: 2.2 seconds) after the power is turned on, then
input the pulse (PLS, CW and CCW) signal.

When the A.W.OFF input is turned to “ON,” the motor’s current is turned off and the motor loses its holding
ability.

If the “A.C.O.: Automatic current off” is disabled, set it so that the motor stops upon detection of O.H.
(overheat) output.

If the C/S input must be used to switch the step angles after the driver power has been turned on, do so while the
driver’s TIM. (excitation timing) output is “ON” and the motor is at rest.

Switching the C/S input under any other condition may disable the TIM. output and TIM. LED ON/OFF
functions.

Signal is output once every 7.2° rotation of the motor output shaft.

The minimum interval time needed for switching the direction of rotation will vary, depending on the operating
speed and size of the load. Do not shorten the interval time any more than is necessary.

When the 1-pulse input mode is selected.

When the 2-pulse input mode is selected.
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7 Setting

This section covers the switching and settings of driver functions.
Ilustration shows RK560, RK590 with an electromagnetic brake.

Driver front panel

’—TB1

2P/IP [«

Pulse input mode select switch

A.C.O. function select switch

ACO./OFF |+

OFF/SD. |~

MBF./ OFF [~
OFF/ES. |[IJ~

— BLUE |@|

RED |@|

ORANGE |@|

MOTOR

oo &5

L BLACK |@|

7.1 Step angle

Use the step angle setting switches DATA1 and DATA2 to choose the desired step angle.

Factory settings: DATA1 [0: 0.72°]
DATA2 [0: 0.72°]

DATA1

DATA2

—— Step angle setting switches

r Smooth drive function select switch

B Electromagnetic brake function select switch
(motors with an electromagnetic brake only)

[— Energy saver mode select switch
(motors with an electromagnetic brake only)

— Motor-current adjustment switches
RUN: Adjusts the motor operating current.
STOP: Adjusts the motor current in
the stopped state.

—— Step angle setting switches

With each of the two switches, step angles can be preset in 16 steps and a desired setting can be selected
through C/S (step angle switching) input. For further details on C/S input, refer to page 39.

To change the step angle, change the DATA1 or DATA?2 dial setting using an insulated screwdriver.

The dial provides 16 settings (from 0 to 9 and A to F). The dial settings and corresponding step angles are
shown in the table below.
The step angles corresponding to the respective dial settings are identical for DATA1 and DATA2.

Dial setting Step angle (°) Dial setting Step angle (°)

0 0.72 8 0.0288
1 0.36 9 0.018

2 0.288 A 0.0144
3 0.18 B 0.009

4 0.144 C 0.0072
5 0.09 D 0.00576
6 0.072 E 0.0036
7 0.036 F 0.00288

m Do not switch the C/S input or the step angle setting switch while the motor is operating,
or the motor may misstep and stall.
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7.2 Adjusting motor currents

Use the motor-current adjustment switches “RUN” and “STOP” to set current levels for the motor.
Factory settings: RUN [F: 1.4 A/phase (0.75 A/phase for RK540)]

RUN

STOP

STOP [9: 56% (55% for RK5400)]

Motor-current adjstment switches

Use the operating-current adjustment switch “RUN” to adjust the motor’s operating current.

The switch provides a selection of 16 (from “0” to “9” and “A” to “F”).

To adjust the current level for the motor in the stopped state, use the motor’s stopped-state current-adjustment
switch “STOP.”

The switch sets the amount of reduction in motor current relative to the operating current at 10 different levels

between “0” and “9.” The motor current in the stopped state will be the operating current multiplied by the set

cutback rate.

To adjust each motor current, switch the RUN or STOP dial setting using an insulated screwdriver.

The dial settings and corresponding levels of motor operating current and current cutback rates are as follows:

Example:

RK566AAE Motor-current adjustment switch [RUN: F] [STOP: 6]
RUN current: 1.4 A, STOP current: 0.56 A

RUN STOP
Dial setting Operating current [A/phase] Dial setting Current cutback rate [%]
RK540 RK560, RK590 RK540 RK560, RK590
0 0.12 0.25 0 10 12
1 0.16 0.30 1 10 12
2 0.20 0.40 2 15 18
3 0.24 0.48 3 21 23
4 0.29 0.56 4 27 29
5 0.33 0.63 5 32 34
6 0.37 0.71 6 38 40
7 0.41 0.78 7 43 45
8 0.45 0.86 8 49 50
9 0.50 0.94 9 55 56
A 0.54 1.02
B 0.58 1.10
C 0.62 1.17
D 0.67 1.25
E 0.71 1.32
F 0.75 1.40

The maximum value of the motor’s operating current is set as its rated current. Setting the
motor’s current slightly lower may have a favorable effect in terms of suppressing
increases in motor temperature and reducing vibration, if the load is relatively small and
there is extra torque.

In the stopped state the motor’s current may drop to as low as 12% (10% for RK540) for
of the operating current. Excessively low motor current in the stopped state may cause a
problem in starting the motor or holding the load in position. Do not reduce the
stopped-state current any more than is necessary.
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7 Setting

7.3 Pulse input modes

Either the 2-pulse or 1-pulse input mode may be selected in accordance with the controller used.

m The factory setting of the pulse input mode depends on the destination country. Check the
pulse input mode setting in accordance with the pulse mode in the controller used.

2p/1p ||[I] » ————— Pulse input mode select switch

aco.off || ]«
off/so. ||
maF./ofF || ]

OFF /ESS. @ -

Lever

e When the motor is to be controlled through 2-pulse signal input via the CW op
pulse signal and CCW pulse signal, set the pulse input mode select switch oP/1P EEI
to “2P.” -~

e When the motor is to be controlled through the pulse signal and the

1P
rotating-direction signal that specifies the motor’s direction of rotation, set the  2p/1P Dj
pulse input mode select switch to “1P.” —

7.4 Automatic current off function

AWarning

¢ Provide a means to hold the moving parts in place for applications involving vertical travel. The
motor loses holding torque when the power is shut off, allowing the moving parts to fall and
possibly causing injury or damage to equipment.

« If “A.C.O. (Automatic current off)” on the driver’s overheat-protection function is disabled, set it
so that the motor is stopped upon detection of O.H. (overheat) output to prevent the risk of fire.

This function enables the user to select whether the motor is stopped or allowed to continue operating when
the driver’s overheat-protection function is triggered.
Factory setting A.C.O.: Motor is stopped

/e (| ]w

aco./0fF ||[[] + ——— A.C.O. function select switch

off/so. || ]
meF./oFF || | o

OFF /ESS. @ -

Lever

¢ To stop the motor when overheat protection is triggered, set the switch to the
“A.C.0.” side.
Then the electromagnetic brake is actuated and it holds.

A.C.O.
A.c.o.oFF ([ ]
P S

¢ To keep the motor running even after overheat protection is triggered, set the OFF
switch to the “OFF” side. A.C.O./OFF DE
Then the output current is not turned OFF and the electromagnetic brake is not —
actuated.

_46_



7 Setting

7.5 Smooth drive function

The smooth drive function achieves low-vibration, low-noise operation even in full-step mode (0.72°).

With this function, each full step is automatically divided into 16 microsteps. This provides extremely smooth
operation. This function makes it not necessary to change the pulse signals (speed, pulse count) from the
controller.

The smooth drive can be used only when the step angle is set to 0.72° [DATA: 0] though 0.072° [DATA: 6]
(the [DATA] value indicates the [DATA1] or [DATAZ2] setting of the step angle setting switch).

Factory setting OFF: Smooth drive disabled

2p/p (| ]w
aco.off ([T ]«
orf/sp. [|[] ® ————— Smooth drive function select switch
meF./oFF || | o
OFF /E.S. @ -
Lever
e When the smooth drive function is used, set the switch to “S.D.”. S.D.
orriso. [ [])
—_—
e When the smooth drive function is not used, set the switch to “OFF”. OFF
oFF/s.D. ([ ]
P —
When the smooth drive function is used When the smooth drive function is not used

PK566AE  0.72°/step

PK566AE  0.72°/step
Smooth drive: ON

Smooth drive: OFF

0.50

0.50

0.25 0.25 |

| A
0 200 400 600 800 1000
Speed [r/min]

| A A
0 200 400 600 800 1000

Speed [r/min]

Oscillation-component voltage Vp-p [V]
Oscillation-component voltage Vp-p [V]

When the step angle is set to 0.036° or less, which is less than one-tenth of a division
(0.072°), the setting of the smooth drive function is disabled. Even when this function is
set to [S.D.], the setting will be ignored (as if the function were set to [OFF]).
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7 Setting

7.6 Electromagnetic brake function and energy saver mode

(motors with an electromagnetic brake only)

Use the “electromagnetic brake-function select switch” and the “energy saver mode select switch” to select
and/or set the operation of the electromagnetic brake from the following three modes:

o Power-failure position-holding mode: M.B.FREE input disabled (factory setting)

¢ Energy saver mode: M.B.FREE input enabled

¢ Electromagnetic brake control mode: M.B.FREE input enabled

Power-failure position-holding mode (factory setting)

The electromagnetic brake switches between “release” and “hold” in accordance with the “ON/OFF” status of
driver power. The M.B.FREE (electromagnetic brake free) input is disabled.

Set the electromagnetic brake-function select switch and the energy saver mode select switch as follows:

2p/p || ] w
aco./ofF ||[[T ]«
off/so. || @

meF./ofF ||([]_] & —————— Electromagnetic brake function select switch

OFF/ES. @ — [——— Energy saver mode select switch

Lever

Energy saver mode

Setting the electromagnetic brake to “hold” after the motor stops will turn OFF the output current. This
function is effective in reducing power consumption and minimizing the chances of overheating in the motor
and driver.

The electromagnetic brake switches between “release” and “hold” via the M.B.FREE (electromagnetic brake
free) input.

Set the electromagnetic brake-function select switch and the energy saver mode select switch as follows:

2P || Jw
aco./offF || ]«
off/so. ||«
mBF./off [I[] ] o ————— Electromagnetic brake function select switch
OFF /ES. DQ'- — Energy saver mode select switch
Lever

Electromagnetic brake control mode

The electromagnetic brake switches between “release” and “hold” via the M.B.FREE (electromagnetic brake
free) input.

In this mode the output current will not be turned OFF, even if the energy saver mode select switch is set to
“E.S.”

Set the electromagnetic brake-function select switch and the energy saver mode select switch as follows:

/e (| ]w
Aco.rofF (| ]«
off/so. || ] e

mBF./OfF ||[ T o ————— Electromagnetic brake function select switch

OFF/ES. @ — ———— Energy saver mode select switch

2p/p ([T ]w
aco./ofF [|[T |«
off/so. ||[[] »
maF./oFF ([ T) o« ————— Electromagnetic brake function select switch
OFF/ES. D@" — Energy saver mode select switch
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7 Setting

7.7 Operating the motor with an electromagnetic brake

This section covers the connection between the electromagnetic brake and driver, as well as the operation of
the electromagnetic brake.

/\ Warning

e Provide a means to hold the moving parts in place for applications involving vertical travel. The
motor loses holding torque when the power is shut off, allowing the moving parts to fall and
possibly causing injury or damage to equipment.

¢ Do not use the motor’s built-in electromagnetic brake mechanism for stopping or for safety
purposes. Using it for purposes other than holding the moving parts and motor in position may
cause injury or damage to equipment.

B Electromagnetic brake
The electromagnetic brake used with the motor is a 24 VDC input, non-excitation type. The driver has an
internal DC power supply for the electromagnetic brake.

B Electromagnetic brake operation
To operate the motor equipped with an electromagnetic brake, select and/or set the operation of the
electromagnetic brake using the “electromagnetic brake-function select switch” and the “energy saver mode
select switch.”

1. In the power-failure position-holding mode (factory setting)
The electromagnetic brake switches between “release” and “hold” in accordance with the ON/OFF
status of driver power.
The M.B.FREE (electromagnetic brake free) input is disabled (not used).

/e || ]w
aco./ofF ([T ]«
off/s. ||| @

mer./off ||T ] o« ————— Electromagnetic brake function select switch

OFF/ES. @ — |———— Energy saver mode select switch

Lever

During normal operation

Driver
power supply OFF
1.4 sorless
. Hold
Electromagnetic brake
Release
1.2sorless
ON
Motor current
OFF

e To operate the motor, input the pulse signal 1.4 seconds after turning the driver on.
e To turn OFF the output current when the motor stops, turn the A.W.OFF input to “ON.”
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7 Setting

When the power is turned off or in the event of a power failure

. ON

Driver power supply OFF
1.0 s or less 1.4 s orless

) Hold

Electromagnetic brake Release

£20 ms 1.2 sorless
ON
Motor current OFF

# This indicates a state of motor standstill.
If a power failure occurs during motor operation, the period for “motor current off” is shortened.

o The electromagnetic brake goes to “hold” mode when the power is turned off or whenever there is a power
failure.

2. 1n energy saver mode
Setting the electromagnetic brake switch to “hold” after the motor stops will turn OFF the output current.
This function is effective in reducing power consumption and minimizing the chances of overheating in
the motor and driver.
The electromagnetic brake switches between “release” and “hold” via the M.B.FREE (electromagnetic
brake free) input.

e/ (| ]w
aco./ofF ([T ]«
off/s. ||| @
maF./oFf [|([T ] o« —————— Electromagnetic brake function select switch
OFF/ES. m'- ———— Energy saver mode select switch
Lever

During normal operation

M.B.FREE input OoN
.B. inpu OFF
20 ms 150 ms + =
Hold
Electromagnetic brake
Release
200 ms or more 0 s or more
Run
Motor condition
Stop

* Brake release time (Refer to the table below)
Unless the OFF status of M.B.FREE input continues for more than 20 ms, the electromagnetic brake will not be
switched from “release” to “hold.”
Unless the ON status of M.B.FREE input continues for more than 150 ms, the electromagnetic brake will not be
switched from “hold” to “release.”

Frame size [mm (in.)] | Brake release time
042 (1.65) 30 ms
060 (2.36)
85 (3.35) 50 ms

¢ To operate the motor, turn the M.B.FREE input to “ON,” thereby “releasing” the electromagnetic brake.

¢ Input the pulse signal after releasing the electromagnetic brake.

e Turn the M.B.FREE input to “OFF” to set the electromagnetic brake to “hold” after the motor stops. This
will turn OFF the output current.

¢ The operation of the electromagnetic brake during a power failure shall be the same as that in the
“power-failure position-holding mode.”
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3_ In electromagnetic brake control mode
The electromagnetic brake switches between “release” and “hold” via the M.B.FREE (electromagnetic
brake free) input. In this mode the output current will not be turned OFF, even if the energy saver mode

select switch is set to “E.S.”

pip |0 ]w
aco./off [T ]«
orf/so. || ] @
MB.F./ofF ||[ [ o
OFF/ES. @ -

Lever

2p/p || ]w
aco./ofF (| ]«
orf/so. || ] e
meF./oFF [ ] o
OFF /E.S. m -

Lever

During normal operation

Electromagnetic brake function select switch

Energy saver mode select switch

Electromagnetic brake function select switch

Energy saver mode select switch

20 ms

7 Setting

0 s or more

200 ms or more

0 s or more

M.B.FREE input N
OFF
Electromagnetic brake Hold
Release
Run
Motor condition
Stop
) ON
A.W.OFF input
OFF

20 ms or more

150 ms or more

* Brake release time (Refer to the table below)

Frame size [mm (in.)] Brake release time
042 (1.65) 30 ms
060 (2.36)
085 (3.35) 50 ms

o To operate the motor, turn the M.B.FREE input to “ON,” thereby “releasing” the electromagnetic brake.
o Input the pulse signal after releasing the electromagnetic brake.

output current will not be turned OFF.

To turn OFF the output current when the motor stops, turn the A.W.OFF input to “ON.”

To set the electromagnetic brake to “hold” after the motor stops, turn the M.B.FREE input to “OFF.” The

e The operation of the electromagnetic brake during a power failure shall be the same as that in the
“power-failure position-holding mode.”
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8 Overheat protection function

8 Overheat protection function

Overheat protection is triggered when the driver’s internal temperature reaches approx. 80 °C (176 °F), upon
which the O.H. (overheat) output is turned “OFF” and the O.H. LED (red) turns on.

/\ Warning

If “A.C.O. (Automatic current off)” on the driver’s overheat-protection function is disabled, set it so
that the motor is stopped upon detection of O.H. (overheat) output to prevent the risk of fire.

8.1 Stopping the motor operation

The motor is factory-set so that the current will be turned off and motor operation stopped when overheat
protection is triggered, regardless of the pulse input at the time (A.C.O.: Set to “Automatic current off”).

2p/p (| ] w

aco./off ||[[] « —————— A.C.O. function select switch

off/so. || ] e
meF./oFF || | o

OFF /ES. @ -

Lever

8.2 Allowing the motor operation to continue

If you wish to allow the motor operation to continue even after overheat protection is triggered, set the A.C.O.
function select switch to the “OFF” side. The output current will not be turned off and the motor will continue

to operate.
At the completion of motor operation, shut off the driver’s power promptly.

8.3 Canceling the O.H. (overheat) output

e To cancel O.H. output, first remove the cause of the problem that had triggered overheat protection and
then turn on the power again.
After turning off the power, wait at least 15 seconds before turning the power back on.

e Overheat protection is cancelled if the power is turned on again after the temperature within the driver
drops below 80 °C (176 °F).
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9 Inspection

9 Inspection

It is recommended that periodic inspections be conducted for the items listed below after each operation of
the motor.

If an abnormal condition is noted, discontinue any use and contact your nearest office.

Are any of the motor mounting screws loose?

Are there any abnormal sounds from the motor’s bearing section (ball bearings) or elsewhere?

Is there any deviation between the centers of the motor’s output shaft and load shaft?

Do any of the motor cables have damage or stress, or is there any play at the section for connection with
the driver?

Check for a blocked opening of the driver case.

Are any of the driver mounting screws or power-connection terminal screws loose?

Are there any strange smells or appearances in the driver?

The driver uses power device and semiconductor elements, so be extremely careful when
handling them.
Static electricity may damage the driver.
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10 Troubleshooting and remedial actions

10 Troubleshooting and remedial actions

During motor operation, the motor or driver may fail to function properly due to incorrect speed setting or

wiring. When the motor cannot be operated correctly, refer to the contents provided in this section and take

appropriate action. If the problem persists, contact your nearest office.

Certain items must be checked with the power on. Be careful not to touch the live connections.

Phenomenon

Possible cause

Remedial action

e The motor is not excited.

* The motor’s output shaft
can be turned easily with
the hands. (The motor
equipped with an
electromagnetic brake
can be turned easily with
the hands, once the
brake is released.)

Bad connection of the motor cable.

Recheck the connections between the motor and
driver.

Incorrect setting of the current-adjustment
switch.

If the setting is too small, reduced motor
torque results in unstable operation.

Return the driver’s current-adjustment switch to
the factory setting and check again.

RUN: F

STOP: 9

A.W.OFF input is “ON.”

Turn the A.W.OFF input to “OFF” and confirm that
the motor shaft is held in position.

The driver’s overheat protection is active.
(The O.H. LED (Red) is lit.)

The motor will not be held in position if the
automatic current off function select switch
is set to “A.C.0.”

Shut off the driver’s power and check the cause of
the problem that had triggered overheat
protection. Take appropriate action and turn on
the power again.

The motor does not run.

Bad connection of the pulse input line.

Check the connections of the controller and
driver.

The TIM. LED (Green) is not flashing.

Review the specifications (voltage and width) for
input pulse.

In 2-pulse input mode, the CW and CCW
pulse inputs are both “ON” at the same
time.

Input the pulse signal either to the CW or CCW
side. Also, make sure the terminal with no input is
set to “OFF.”

In 1-pulse input mode, the pulse signal is
connected to the rotating direction input.

Connect the pulse input signal to the pulse input.

The motor rotates in the
direction opposite that
which is specified.

When 2-pulse input mode is selected, the
CW and CCW pulse inputs are connected
in reverse.

Connect the CW pulse input to the CW pulse
input and CCW pulse input to CCW pulse input.

When 1-pulse input mode is selected, the
rotating direction input is set in reverse.

Set to “ON” when setting the CW direction or
“OFF” setting the CCW direction.

The geared output shaft
rotates in the direction
opposite motor rotation.

A geared type is used whose rotating
direction is opposite that of the motor
shaft.

* TH geared type rotates in the direction opposite
motor rotation at gear ratios of 20:1 and 30:1.

« All harmonic geared types rotate in the direction
opposite motor rotation.

Motor operation is
unstable.

Bad connection of the motor cable.

Recheck the connection between the driver and
motor.

Incorrect setting of the current-adjustment
switch.

If the setting is too small, reduced motor
torque results in unstable operation.

Return the driver’s current-adjustment switch to
the factory setting and check again.

RUN: F

STOP: 9

Bad connection of the pulse input line.

Check the connections of the controller and
driver.

The TIM. LED (Green) is not flashing.

Review the specifications (voltage and width) for
input pulse.

The motor missteps during
acceleration or operation.

Misalignment of the motor’s output shaft
and load shaft.

Check the coupling of the motor output shaft and
load shaft.

Excessive load or large fluctuation in the
load.

Check for a large fluctuation in the load during
motor operation. If the problem does not occur
after reducing the motor’s operating speed, i.e.,
increasing the torque, a review of load conditions
is required.

The starting pulse speed is too high.

Reduce the starting pulse speed to a level at
which starting becomes stable.

The acceleration (deceleration) time is too
short.

Increase the acceleration (deceleration) time to a
level at which starting becomes stable.
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Phenomenon

Possible cause

Remedial action

The motor missteps during
acceleration or operation.

Noise is affecting operation.

Verify operation by using only the motor, driver
and controller needed for operation. If noise is
confirmed, take remedial actions such as isolating
the noise source, performing wiring again,
changing the signal cable to a shielded cable, and
installing a ferrite core.

Vibration is large.

Misalignment of the motor’s output shaft
and load shaft.

Check the coupling of the motor’s output shaft
and load shaft.

Resonating motor

o If vibration subsides at a different
operating-pulse speed, the motor is resonating.
Modify the set operating-pulse speed or reduce
the step angle.

e Operate after turning the smooth drive function
select switch to the “S.D.” side. During
low-speed operation, the smooth drive function
(Page 47) suppresses the motor’s resonance.

Small load

* Reduce the current by slightly turning the
motor’s operating-current adjustment switch
“RUN” in the counterclockwise direction. If the
motor’s output torque is too large for the load,
vibration will increase.

¢ Operate after turning the smooth drive function
select switch to the “S.D.” side. During
low-speed operation, the smooth drive function
(Page 47) suppresses motor vibration.

The overheat-protection
function is active.

Inappropriate installation environment for
the driver.

« Install the driver on a metal enclosure surface to
promote heat dissipation.

» Lower the ambient temperature to a range
between 0 to +50 °C (+32 to +122 °F) by
improving the ventilation or providing forced
cooling of the driver.

Continuous operation at an
operating-pulse speed that increases the
driver’s input current.

Change the set operating-pulse speed or reduce
the operating time by referring to the driver’s input
current in the speed-torque characteristics in the
catalog.

The electromagnetic brake
does not hold.

M.B.FREE input is “ON.”

When the electromagnetic brake-function select
switch is set to “OFF,” turn “OFF” the M.B.FREE
input to set the electromagnetic brake to hold.
When the electromagnetic brake-function select
switch is set to “M.B.F.,” the electromagnetic

brake will not hold unless the power to the driver
is turned OFF.

The TIM. output does not
turn “ON.”

The step angle switch signal was input
when no excitation-timing signal was
output.

Turn the C/S input to “ON” when the TIM. output
is ON.
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11 Specifications

This section covers the main specifications of the RK series 5-phase stepping motors.
Refer to the catalog for detailed specifications, torque characteristics and dimensions.

Motor

Standard type

(Excluding standard . Driver
; terminal box
type terminal box)
Degree of protection IP30 P65 IPOO
. -10 to +50 °C (+14 to +122 °F) (non-freezing) 0to +50 °C
Ambient . +32 to +122 °F
temperature | Harmonic geared type: (+32to +122 °F)
_ 0 to +40 °C (+32 to +104 °F) (non-freezing) (non-freezing)
Opgratlon Humidity 85% or less (non-condensing)
environment
Altitude Up to 1000 m (3300 ft.) above sea level
Surrounding | No corrosive gas, dust, . No corrosive gas,
) No corrosive gas )
atmosphere | water or oil dust, water or oil
Ambient 2510 +70 °C
-20 to +60 °C (-4 to +140 °F) (non-freezing) (-13 to +158 °F)
temperature .
(non-freezing)
Stor_age Humidity 85% or less (non-condensing)
environment -
Altitude Up to 3000 m (10 000 ft.) above sea level
Surrounding | No corrosive gas, dust, . No corrosive gas,
) No corrosive gas )
atmosphere | water or oil dust, water or oil
Ambient 2510470 °C
-20 to +60 °C (-4 to +140 °F) (non-freezing) (=13 to +158 °F)
temperature .
o (non-freezing)
Shlpplng Humidity 85% or less (non-condensing)
environment -
Altitude Up to 3000 m (10 000 ft.) above sea level
Surrounding | No corrosive gas, dust, . No corrosive gas,
. No corrosive gas )
atmosphere | water or oil dust, water or oil

* Excluding the gap between the shaft and the flange
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B Extension cable

These cables are used to extend the wiring length between the motor and driver.

12 Option (Sold separately)

12 Option (Sold separately)

Model Length [m (ft.)] Conductor Number of cores
CCO5PK5 5(16.4)
CC10PK5 10 (32.8) AWG22 (0.3 mm?) 5
CC20PK5 20 (65.6)

* Can not used for motors with an electromagnetic brake

B Motor cable (with protective earth conductor)

These cables are used to connect the standard type terminal box and driver.

Model Length [m (ft.)] Conductor Number of cores
Motor: AWG18 (0.75 mm?) Motor: 5
CCO3PKT 3(98) Protective grounding: AWG14 (2.0 mm?) | Protective grounding: 1

B Driver cable

A shielded cable for driver control inputs/outputs (20 pins) offering excellent noise resistance. It comes with a

half-pitch connector allowing one-touch connection to a driver.

Model Length [m (ft.)] Conductor
20D1-1 1(3.3
cc20 (3.3) AWG28 (0.08 mm?)
CC20D2-1 2 (6.6)

B Connector-terminal block conversion unit

Use this cable to connect the driver to a host controller via the terminal block. [Cable length: 1 m (3.3 ft.)]

Model: CC20T1
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