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Safety Information

Safety Information

® PROHIBITED

@ wanpaTory

The following conventions are used to indicate precautions in this manual. Failure to
heed precautions provided in this manual can result in serious or possibly even fatal
injury or damage to the products or to related equipment and systems.

Indicates precautions that, if not heeded, could result in loss of life or serious
injury. The following mark is used on WARNING labels on the product: A\

Indicates precautions that, if not heeded, could result in relatively serious or
minor injury, damage to the product, or faulty operation.

Some precautions classified as cautions could, if not heeded, have serious
results.

Indicates actions that must never be taken. For example, @ indicates that
fire and flame are prohibited.

Indicates actions that must always be taken. For example, @ indicates that
grounding is required.
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Visual Aids

The following aids are used to indicate certain types of information for easier
reference.

IMPORTANT Indicates important information that should be memorized, including precautions such
as alarm displays to avoid damaging the devices.

<€EXAMPLE B> Indicates programming, operation, and other application examples.

INFO

AN

Indicates supplemental information.

in this manual.

TERMS' Indicates definitions of difficult terms or terms that have not been previously explained
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About this Manual

B This manual provides the following information of the SERVOPACK Drive
Unit for Machine Tools: Electrical and structural specifications for connecting
the Drive Unit to the control device, machine, high-power circuits, and
external devices.

® Connections will depend on the control boards produced by the machine tool
manufacturer. Use the portions of this manual required for your application.

Using this Manual

® Indication of Reverse Signals

In this manual, the names of reverse signals (ones that are valid when low) are written
with a forward slash (/) before the signal name, as shown in the following examples:

¢ S-ON=/S-ON
e P-CON=/P-CON
® Description of Technical Terms
In this manual, the following terms are defined as follows:

e Servo Unit
A unit that drives a Servomotor

e Inverter
A unit that drives a spindle motor

e Converter
A unit that converts AC power to DC power and supplies it to the Servo Unit
and Inverter

e SERVOPACK
A generic name that includes the Servo Unit, Inverter, and Converter

Trademarks

® Windows and Windows NT are registered trademarks of the Microsoft Corporation.

o Ethernet is a registered trademark of the Xerox Corporation.

viil
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Safety Precautions

This section provides important precautions that must be heeded to ensure the safe
application of the product. Please read this manual and all accompanying documents
completely and be sure you understand the information provided before attempting to
install, operate, maintain, or inspect the product. Use the product only after you have
acquired a complete understanding of the product, as well as product safety
information and precautions.

B Transportation

/A\ WARNING

e Do not hold onto the cables when transporting the product.
Failure to observe this precaution may result in injury or accidents.

o After installing the product into the equipment, remove the eyebolts and replace
them with standard bolts of a suitable size.

Failure to observe this precaution may result in accidents.

Q PROHIBITED

s Do not transport the product through areas that would subject it to rain or water
drops, harmful gases, liquids, or other contaminants.

Failure to observe this precaution may result in human injury or accidents.

m Storage

Q PROHIBITED

« Do not store the product in locations that would subject it to rain or water drops,
harmful gases, liquids, or other contaminants.

Failure to observe this precaution may result in accidents.
e Do not drop the product in its package from a height greater than 60 cm.

Failure to observe this precaution may result in accidents.
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Store the product in a clean location indoors within the following temperature and
humidity ranges.

e Ambient temperature ~20 to 60 °C

s Ambient humidity: 10% to 90%

e Elevation: 1,000 m max.

Failure to observe this precaution may result in accidents.

nstallation

/\ CAUTION

install the product in a location where the ventilation openings are not restricted. Also,
install the product so that foreign material does not enter it.

Failure to observe this precaution may result in fires or accidents.

Do not subject the product to strong shock when installing it.

Failure to observe this precaution may result in accidents.

Design the power supply line with a capacity higher than the power consumption of
the product.

Failure to observe this precaution may result in malfunction of the product.

The power supply capacity of the 24-VDC External Power Supply Unit for /O contacts
will depend on the number of contacts that are used.

Install an additional External Power Supply Unit if the current capacity is not sufficient.

The end of the motor shaft and flange are coated with an anti-corrosive coating. Wipe
this coating off with a cloth before installation.

Always confirm that the motor shaft and the machine to which it is being connected
are aligned before connecting them.

Failure to observe this precaution may result in vibration, accidents, or human injury.

Take the following preventative measures when designing and installing the box.

® The box must have a sealed structure.

» The average increase in temperature inside the box must be within 10°C of the external
temperature.

o Use a fan to circulate the air in the sealed box to increase the cooling efficiency in the box
and prevent localized increases in temperature. (We recommend using a UL-certified fan.)

e Provide proper seals on cable openings, covers, and other openings.

e Structure the box to prevent dust and dirt from entering it. Airborne dust and dirt may collect
on units and PCBs and cause malfunctions.

e Cover the cable openings, covers, and other openings with some packing to eliminate any
gaps.

Failure to observe this precaution may result in accidents or malfunction.




AMATRAY T TARAMRIAT I

/A\ CAUTION

» Take the following preventative measures when installing the units.
¢ Install the Servo Unit horizontally with screws or bolts.
e The Servo Unit generates heat. Provide ventilation space above and below the unit so that
heat does not collect in one location.
e To reduce internal loss caused by heat generation, install the Servo Unit so that the heat sink
fins extend outside of the box and provide an external airflow (2.5 m/s) on the fins.

o When circulating air inside the box, do not allow the air current to strike the Servo Unit
directly. Air currents may directly cause dust and dirt to collect on the unit.

o Mount the units so that they can be easily maintained and inspected, and so that parts can be
easily replaced.
Failure to observe this precaution may result in accidents or malfunction.
o When carrying a unit, do not hold it by the front cover. Hold it by the mounting base.
Failure to observe this precaution may result in injury.
o Mount the unit to a metal or otherwise non-flammable surface.
Failure to observe this precaution may result in fire.

o Keep the operating temperature to 55°C max. and the temperature of the air entering
the heat sink to 45°C.

Failure to observe this precaution may result in fire or other accidents.

« Install an external emergency stop circuit so that any operation can be stopped and
the power supply can be cut off immediately.

Failure to observe this precaution may result in injury.

W Wiring

/A WARNING

o Always confirm that the input power supply is turned off before wiring.
Failure to observe this precaution may result in electric shock or fire.

o All wiring to be performed only by a qualified electrical engineer.
Failure to observe this precaution may result in electric shock or fire.

e Always check operation after wiring the emergency stop circuit.
(The user is responsible for all wiring.)

Failure to observe this precaution may result in injury.
s Always ground the ground terminal.

Failure to observe this precaution may result in electric shock or fire.

xi
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/\ CAUTION

Confirm that all wiring is performed correctly by a qualified electrical engineer.
Failure to observe this precaution may result in electrical shock, fire, or malfunction.

Do not connect a three-phase power supply to the U, V, and W motor output
terminals on the SERVOPACK.

The SERVOPACK will be damaged if a three-phase power supply is connected.

Select a suitable power supply of a suitable size for the operating environment
and current capacity The applicable current of the cable will be reduced if the
ambient temperature exceeds 30°C. Select cables of a suitable size based on
the technical standards of the electric facility and technical references from the
cable manufacturer.

Failure to observe this precaution may result in fire.

Use twisted pair, multi-conductor twisted pair, or shielded multi-conductor twisted
pair cables for signal lines. Always use the specified cable if the cable is
specified in this manual and connect the cable correctly.

Failure to observe this precaution may result in malfunction.
Keep the wiring distances as short as possible
Failure to observe this precaution may result in malfunction.

Do not bundle I/O signal lines with power lines or place them in the same duct
either inside or outside of the control panel.

Sufficient separation from power lines can reduce the affects of noise.

If there is noise from the power supply line, use a noise filter as a preventative
measure. Refer to B.2 Noise Filter.

Proper application of a noise filter can reduce the affects of noise.
Attach a Terminating Connector to the last SERVOPACK Module.
Failure to observe this precaution may result in malfunction.

Confirm that the voltages of the Converter’s rated power supply and AC power
supply are the same.

Failure to observe this precaution may result in injury or fire.
Do not perform withstand voltage tests on the Inverter or Converter.

Failure to observe this precaution may destroy semiconductor elements or other
components.

Connect the Inverter and Converter correctly according to the mutual wiring
diagrams.

Incorrect connections may damage the Inverter or Converter.
Tighten all screws to the specified torque.
Failure to observe this precaution may result in fire.

Do not connect the main circuit AC power supply to the U/T1, V/T2, and W/T3
output.

Failure to observe this precaution may destroy damage the Inverter.

Xii
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¢ Independently connect the ground wire from all units to the box or ground plate.

Grounding Example

%l; LF AVR

T SERVOPACK |
200 VAC! A =R = !
! LF . \ ! < M
| i W e
) =74 !
[T 16
! oN o _:,'i O,
Box 1
| ] — —
! Control relay
sequence
]
t
'

S

One-point ground
= 100 &2max.

Wire facilities according to the technical standards of electrical facility and internal
wiring standards.

Always connect the Motor’'s ground terminal to the ground terminal on the
SERVOPACK.

Ground at one point only and to a resistance of 100 Q or less.

Failure to observe this precaution may result in electric shock, fire, or malfunction.

Do not use the same ground line for both power devices and the SERVOPACK.

Failure to observe this precaution may result in malfunction.

xiii
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B Operation

/\ WARNING

¢ Never touch any unit or terminal while power is being supplied.
Failure to observe this precaution may result in electrical shock or malfunction.

e Some parts will still be charged immediately after the power supply is turned off.
Do not touch any electrically charged parts for at least five minutes after turning
off the power supply.

Failure to observe this precaution may result in electrical shock or malfunction.

» Do not damage the cables, apply excessive force to them, or pinch them between
objects.

Failure to observe this precaution may result in electrical shock.

» Never touch any rotating parts while power is being supplied.
Failure to observe this precaution may result in injury.

e Never attempt to modify the product in any way.

Failure to observe this precaution may result in electric shock, fire, or accidents.

Always close the top and bottom covers before turning on the input power supply.
Failure to observe this precaution may result in electric shock.
e Prepare a separate emergency stop switch.

Failure to observe this precaution may result in injury.

/\ CAUTION

¢ Use the product in the following environment.

e Free from corrosive and explosive gases or vapors.

e Free from cutting oil or organic solvents.

e Relative humidity of 10% to 90%, with no condensation.

* Ambient temperature of 5 to 30°C for the control panel, and not subject to freezing.
(The location must not be in direct sunlight, must be separated from sources of heat, and
must not be outdoors.)

o Maximum vibration of 4.9 m/s%.

Using the product under high temperatures, high humidity, dust, dirt, corrosive gases,
vibration, and shock may result in fire, electric shock, or malfunction.
» No wire clippings or other foreign matter must enter the product.

Failure to observe this precaution may result in fire, accidents, or malfunction.

Observe all precautions for programming functions in the operation manual.
Failure to observe this precaution may result in human injury or malfunction.

Do not touch the heat sink, because it may reach high temperatures.

Failure to observe this precaution may result in injury.

e The Inverter can be easily set to operate from low to high speed. Confirm that
the Motor and other equipment have sufficient leeway before starting operation.

Failure to observe this precaution may result in injury.

Xiv




/N CAUTION

e Do not check signals during operation.
Failure to observe this precaution may damage the Inverter.

s The correct Inverter settings are made before shipping from the factory. Do not
needlessly change settings.
Failure to observe this precaution may damage the equipment.

© MANDATORY

e When cycling the power supply, turn off the power and then wait at ieast two
seconds before turning it back on.

Failure to observe this precaution may result in malfunction.

Q PROHIBITED

o Never disassemble or modify any unit or device in the SERVOPACK.
Failure to observe this precaution may result in fire, accidents, or malfunction.

o Do not change the settings of the devices or variable resistors in the control
panel.
Failure to observe this precaution may result in fire, accidents, or malfunction.
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M Maintenance and Inspection

/N\ WARNING

e The Inverter, Servo Unit, and Converter contain high-voltage terminals that are
extremely dangerous. Do not touch the terminals.

Failure to observe this precaution may result in electric shock.

o Always keep the top and bottom covers closed while power is being supplied.
Always turn off the power supply and the wiring breaker before opening a cover.

Failure to observe this precaution may result in electric shock.

o After turning off the main circuit power supply and contro! power supply, always
confirm that the CHARGE indicator has turned off before performing maintenance
or inspections.

The capacitor will still be charged, presenting a potential danger.

 Maintenance, inspections, and the replacement of parts should be performed by
authorized personnel only.

Failure to observe this precaution may result in electric shock.

/\ CAUTION

e The control boards use CMOS ICs. Handle the boards with care.

Directly touching the boards or ICs with your hands can destroy the IC due to static
electricity.

* Do not change the wiring, or connect or disconnect connectors, while power is
being supplied.

Failure to observe this precaution may result in electric shock or injury.

Other Precautions

/N\ WARNING

¢ Do not attempt to modify any unit.

Failure to observe this precaution may result in electric shock or injury.
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B General Precautions

Note the following to ensure safe application.

The drawings presented in this manual are sometimes shown without covers or protective
guards. Always replace the covers or protective guards as specified first, and then operate
the products in accordance with the manual.

The drawings presented in this manual are typical examples and may not match the
product you received.

This manual is subject to change due to product improvement, specification modification,
and manual improvement. When this manual is revised, the manual code is updated and
the new manual is published as the next edition. The edition number appears on the front
and back covers.

If the manual must be ordered due to loss or damage, contact your nearest Yaskawa
representative or one of the offices listed on the back of this manual.

If the nameplates on the product are worn or otherwise damaged, order new ones from
your nearest Yaskawa representative or one of the offices listed on the back of this manual.

Yaskawa will not take responsibility for the results of unauthorized modifications of this
product. Yaskawa shall not be liable for any damages or troubles resulting from
unauthorized modifications.

xvii
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Warning Labels

Application warnings are provided on the product in the following locations. Always
observe these warnings when handling the product.

B Warning 1

A\

ArBEWARNING

HABRROETANBHYET,
Risk of electric shock.
RS BEOMISES Y REBAEE SEA T 2L,
. %gmmﬂ:aﬁm&mummﬂﬂ:’aef.;ur
(AN

May cause injury or electric shock.

Follow the instructions in the manual before installation or
operation.
+ Read manuat before installing.

* Wait 5 minutes for capacitor discharge alter
disconnecting power supply

Disconnect all power before opening the front cover of the
unit. Wait five minutes until the DC Bus capacitors

discharge.
B Warning 2
A May cause electric shock.
Disconnect all power and wait five mintues before servicing.
SERVOPACK

200V

— Location of warning 1

{d]

o
i Z

e
e e

Location of warning 2

| I

-o1®
)

B Warning 3

@ Always connect a ground line to the unit's ground terminal.

SERVOPACK
Y B

200V

¥ o
s

c1RGEQ  RoYD

[oy
w[]
il
:
ol [H

Location of warning 3
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System Configuration

This section describes the configuration of the control panel.

11 CNC System Conflguratlon ............................. 1_2
1.2 Drive Unit Equipment .................................. 1-3
1.3 SERVOPACK Model Numberg »«=---rx=rver--- SRR 1-6

1-1
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1.1

CNC System Configuration

An example CNC system configuration using Yaskawa Siemens devices is shown below.

Yaskawa Siemens 840D}

Terminating connector

CN7B
Control Panel Unit - QO CN7B CNsB
(Color LCD) CNC Unit PCUS0 g —p cN28
OPI0FS (Stancard ype) Ethemet CNC side Drive Unit side 529""9 Unit onze
QOP10FT (Touch Pansl type! -axis :
T vee) PS/2 MOUSE (Servomotor) B-axis motor
uss PS/2 Keyboard SGDK-1010
== use O o
Direct IN 0 ot oNt2
N 5, 6-axis ! N
COM?1 (25pin) RS232C (D-sub25pin) braking circuit on 5-axis motor
COM2 (9pin) RS$232C (D-sub9pin} f
isp) ]
Display cable T PG CARD BE
Keyboard cable Drive “lcARD CN
PN
24 VOC CN28
xi21 } [D}:HNDLE PG Servo Unit gypp
NG Keyboard (2-axis gres 4-axis motor
provided with the NC ready _ Servomotor,]
OP10F T (output) Emergency SGDK-000
stop (input) O cnis
3, 4-axis
X1 (24 VDC IN) braking circuit —{J] cnt CN12 .
X101 PROFIBUS-DP PN CN14 3-axis motor
X111 [ LY chza
CN7B CNSB
: - PN
Machine Operation Pl Converter
Panel X20 ) CIVB-
OP032s MRXNODOO
24 VD
X10
-
PROFIBUS-OP. PROFIBUS-DP
Machine panel /O
X2 PP Module Terminating connector
X1 Terminating connector
X338 X222 X111 %233 X222 X111
T OO0 CN78 CNSB
PN
L Maghine Operation ;
24VDC Panel O 5avoe ) Servo Unit
PROFIBUS.DP (1-axis
) From eXtemal Servomotor)
1O Moduia power supply SGDK-OI0
PS$307 n .
Direct IN
2-axis braking ____ﬂ[
= = cireuit 2-axis motor
7 L 28 YDC Machine _
200vac) ¢ side 11O ]I
/O Module From extemlal
power supply
PS307 - CN7BCN58
<Digital /O Module PN
{8ES7321/322/323) Servo Unit
J, =~ - Machi (1-axis
4 VDG achine
voo sido 110 ) Servomotor)
Interface Module (ET200M) From estermal 1-axis braking SGDK-10 o
/O Power PROFIBUS-DP power supply . gircuit ——{)j ont cf L
Supply PN R 1-axis motor
Module Q CN7A GhsA
GN7B CN58
PN
inverter
CIMR-
MXNOOOO
UVWE
[ oNt cna G (puise or separate)
151 PG (serial) Spindle
. one i P8 e motor
CN7A CNSA
= =
Bus bar ——
8& CN7B CNsB
PN Terminating] VF Cable
connector Contro) Power
Power Supply g]o’a\éener Supply Cable
Backup Battery -
UPS BATTERY PROFIBUS-DP, MRXNOOO
\ GN9
Emergency stop/
Closing circuit 2
Power Supply Power Supply
200YAC Module Backup Battery 4 VDS, 200 YAC,
PS moadule 10 UPS module 10
Bat Reactor
u
-]
Machine side l/Q SVM Circuit
I Breaker v
Extemal Power 1200 VAC 200 VAC
® 50/60 Hz

Supply Device

1-2
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1.2 Drive Unit Equipment

The model numbers for the drive unit equipment are listed in this table.

Type Name Equipment name Model/order number Specifications, notes
SERVOPACK |Converter 45-kW Converter CIMR-MRXN20455A —
37-kW Converter CIMR-MRXN20375A —
30-kW Converter CIMR-MRXN20305A —_
22-kW Converter CIMR-MRXN20225A —_
18.5-kW Converter CIMR-MRXN20185A —_—
15-kW Converter CIMR-MRXN20155A —
11-kW Converter CIMR-MRXN20115A —
7.5-kW Converter CIMR-MRXN27P55A —
5.5-kW Converter CIMR-MRXN25P55A —
3.7-kW Converter CIMR-MRXN23P75A —
Inverter 45-kW Inverter CIMR-MXN20455A —
37-kW Inverter CIMR-MXN20375A —
30-kW Inverter CIMR-MXN20305A —
22-kW Inverter CIMR-MXN20225A —
18.5-kW Inverter CIMR-MXN20185A —
15-kW Inverter CIMR-MXN20155A —
11-kW Inverter CIMR-MXN20115A _—
7.5-kW Inverter CIMR-MXN27P55A —
5.5-kW Inverter CIMR-MXN25P55A —
3.7-kW Inverter CIMR-MXN23P75A —
1-axis Servo 0.5-kW Servo Unit SGDK-05AEA —
Unit 1-kW Servo Unit SGDK-10AEA —
1.5-kW Servo Unit SGDK-15AEA —
2-kW Servo Unit SGDK-20AEA —_—
3-kW Servo Unit SGDK-30AEA —
5-kW Servo Unit SGDK-50AEA —_
6-kW Servo Unit SGDK-60AEA —_—
7.5-kW Servo Unit SGDK-75AEA —
2-axis Servo 0.5-kW x 2 Servo Unit SGDK-0505AEA The sum of the actual output
Unit 1-kW x 2 Servo Unit SGDK-1010AEA current of two axes must be
1.5-kW x 2 Servo Unit SGDK-1515AEA equal to or less than 70% of the
- continuous oufput current
2-kW % 2 Servo Unit SGDK-2020AEA multiplied by 2.
3-kW x 2 Servo Unit SGDK-3030AEA
3-axis Servo 0.5-kW x 3 Servo Unit SGDK-050505AEA The sum of the actual output
Unit current of unit must be equal to
or less than 70% of the
1.0-kW x 3 Servo Unit SGDK-101010AEA continuous output current
multipled by the number of
axes.
Option Unit External PG Card SGDK-CFO1A One per axis
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Type Name Equipment name Model/order number Specifications, notes
Motor Spindle Motor | Single Winding Type 30-kW UAKA-30A0O00 —
Single Winding Type 37-kW UAKA-37A00000 —
Winding Selection Type 18.5-kW | UAKB-19AI0OI000) —_
Winding Selection Type 22-kW UAKB-22A00000 _—
Servomotor 0.45-kW Servomotor SGMKS-05ACI00O0O —
0.85-kW Servomotor SGMKS-09A 10000 —
1.3-kW Servomotor SGMKS-13A00000 —_
1.8-kW Servomotor SGMKS-20A1000 _
2.9-kW Servomotor SGMKS-30A0000 —
4.4-kW Servomotor SGMKS-44AJ000 —
5.5-kW Servomotor SGMKS-55A10010 —_
7.5-kW Servomotor SGMKS-75A0000 —
Bus Bar Bus Bar — JZSP-CGBO02-1 250-mm wide unit
For internal connection
— JZSP-CGBO02-2 For 250 mm to 150 mm width
— JZSP-CGB02-4 For 250 mm to 75 mm width
— JZSP-CGB02-3 For 150mm to 150 mm width
— JZSP-CGB02-5 For 150 mm to 75mm width
— JZS5P-CGB02-6 For 75 mm to 75mm width
— JZSP-CGB02-7 For 150 mm to 250 mm width
— JZSP-CGB02-8 For 75 mm to 250 mm width
— JZSP-CGB02-9 For 75 mm to 150 mm width
Local Bus Cable — JZSP-CNS90-1 For 250 mm to 150 mm width
For 150 mm to 150 mm width
75 mm to 150mm width
— JZSP-CNS90-2 For 250 mm to 75 mm width
For 150 mm to 75mm width
For 75 mm to 75 mm width
—_— JZSP-CNS90-4 For top/bottom connection
(cable length: 1 m)
— JZSP-CNS90-5 For 150 mm to 250 mm width
For 75 mm to 250mm width
Control Power — JZSP-CNB00-1 For 250 mm to 150 mm width
Supply Cable For 150 mm to 150 mm width
For 75 mm to 150 mm width
Bus Bar Control Power — JZSP-CNB00-2 For 250 mm to 75 mm width
Supply Cable For 150 mm to 75 mm width
For 75 mm to 75 mm width
— JZSP-CNB00-3 For top/bottom connection
(cable length: 1 m)
— JZSP-CNB00-4 150 mm to 250mm width
75 mm to 250mm width
Terminating — JZSP-CNS90-9 —
Connector
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Type Name Equipment name Model/order number Specifications, notes
AC Reactor Reactor UZBA-B, 150 A, 0.07 mH X10199 For 45-kW Converter
UZBA-B, 120 A, 0.09 mH X10201 For 37-kW Converter
UZBA-B, 92 A, 0.10 mH X10205 For 30-kW Converter
UZBA-B, 77 A, 0.14 mH X10204 For 22-kW Converter
UZBA-B, 63 A, 0.17 mH X10203 For 18-kW Converter
UZBA-B, 46 A, 0.21 mH X10202 For 15-kW Converter
UZBA-B, 32 A, 0.28 mH X10217 For 11-kW Converter
UZBA-B, 23 A, 0.41 mH X10216 For 7.5-kW Converter
UZBA-B, 16 A, 0.56 mH X10215 For 5.5-kW Converter
UZBA-B, 10 A, 0.84 mH X10214 For 3.7-kW Converter
Related Brake Power BK Unit OPR-109A For 200 VAC
Equipment | Supply Unit OPR-109F For 100 VAC
PROFIBUS-DP | Horizontal wiring type connector | 6GK1500-0EAQ For Converter
Connector
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1.3 SERVOPACK Model Numbers

B Converter

CIMR-MRX N 45 5

e —_  ———

Series name

Protective structure

Specification 5 Bt o
N: NC System (YS840DI) + EXternai cooling

Power supply Max. output

voltage

2: 200 V 045 | 45 kW
037 | 37 kwW
030 | 30 kW
022 | 22 kW
018 | 18 kW
015 | 15 kW
011 11 kW
7P5 ] 7.5 kW
5P5 | 5.5 kW
3P7| 3.7kW

B Inverter
ClI -MX N
MR -MX N 2 030 5
Series name

Protective structure
5: External cooling

Max. output

POI‘tNef supply 045 | 45 kW
voltage 037 | 37 kw
Z 200V 030 | 30 kW
022 | 22 kW
018 | 18 kw
015 | 15kw
011 ] 11 kW
7P5| 7.5 kW
5P5| 5.5 kW
3P7 | 3.7kW

Specification
N: NC System (YS840DI)
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B Servo Unit

so30 | | —EET

Series name command (E only)
Output (see X:OIZt?)?)eV
table below)
1-axis Unit 2-axis Unit
Symbol | Capacity | Symbol { Capacity

0.5 0.5 kW 0505 0.5 kW

10 1 kW 1010 1 kW

15 1.5 kW 1515 1.5 kW

20 2 kW 2020 2 kW

30 3 kW 3030 3 kW

50 5 kW e —_—

60 6 kW — —_—

75 7.5 kW e ——
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Control Panel Installation

This section describes the method for installing the drive units.

2.1 Control Panel and Electrical Component Installation
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2.1 Control Panel and Electrical Component Installation
Conditions

The operating temperature limits for drive unit equipment are listed below.

Name Equipment name Temperature limits
SERVOPACK SERVOPACK 0to 55°C
0 to 45°C (heat sink part)
Reactor, switching device Reactor -10 to 55°C
Brake power supply unit BK Unit 0 to 60°C

IMPORTANT The performance may drop if the above temperature limits are exceeded during operation.

The environmental conditions are listed below for information when the customer installs the
contro] panel.
Table 2.1 Control Panel and Electrical Component Installation Conditions

Item Condition

m Operating . During storage and transport -20 to +60°C
g. temperature ' Ambient temperature during control 5to 30°C ™
5 pane] operation
% Humidity 10 to 90% RH (no condensation)
CO—; Vibration/impact | During operation: 4.9 m/s%/19.6 m/s
3
% Atmosphere Avoid use in environments subject to high levels of dust or
% highconcentrations of cutting oils or organic solvents.

Converter Main circuit 3-phase, 200 to 230 VAC +10 to —15%, 50/60 Hz

power supply | £5%

Control power | Single-phase, 200V to 230 VAC +10 to —15%,
supply 50/60Hz +5%

*1 Refrain from installing in a place subject to direct sunlight, near a heat source, or outdoors, even if the

conditions are within the designated operating range.

*2 The ambient temperature of the control panel during operation is 5 to 30°C assuming a temperature rise of
+10°C. Considering the control panel's interior temperature, the value corresponds to the operating
temperature limit of the UPS battery.
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2.2 Cabinet Design

2.2.1 Thermal Design

The design prerequisite for the cabinet to hold the drive unit and other units is that the
average internal temperature rise of the closed structure be no more than 10°C higher than

the outside air.

B Cabinet Internal Temperature Rise (Average Temperature Rise)

The internal temperature rise for sheet-metal cabinets shall be as follows.

ge k- A
AT Internal temperature rise (°C)
P Heat generated inside cabinet (W)
ge Cabinet thermal flow rate (W/°C)
k Sheet metal heat transfer coefficient (W/m2°C)
Circulating fan inside cabinet: 6W m®C
No circulating fan inside cabinet: 4W/ m*C
A Effective heat discharge area (m?)*
* The part of the cabinet surface area that is capable of heat discharge
excluding surfaces that are in contact with other structures.
<4EXAMPLE b Example of allowable heat loss for a cabinet equipped with a

circulating fan

Cabinet size (W x H x D): 450 x 790 x 150

A

790mm

- 450mm ‘®50mm

® >

e Effective heat A=1.0155 (m%)
discharging area Due to the standalone installation design, the bottom
surface is excluded.

e Heat generated inside P =60 (W)
cabinet
P P 60
- ~ AT =—= == 9.8 (C)
e Internal temperature rise © kA 6x10155

From the above, the internal temperature rise of AT = 9.8 (°C) clears the standard of 10
(°C) max.

If the temperature rise exceeds 10°C, a separate cooling countermeasure must be provided.

2-3
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2.2.1 Thermal Design

B Cooling Capacity of the Heat Exchanger

When it is not sufficient to simply install a circulating fan inside the cabinet, provide the

following heat exchanger.
Table 2.2 Heat Exchanger

Model Name Cooling Dimensions (mm)
capacity

DE9404550-1 | REX1600ESYE | 110 W/10°C 194 x 800 x 65 (W x H x D)

* This is the allowable heat loss when the temperature rise is maintained at
10°C max.

< EXAMPLE b Example of allowable heat loss in a cabinet equipped with a heat
exchanger

In order to install the heat exchanger described in the table above and keep the temperature
rise to 10°C max. in the example cabinet given for internal temperature rise, the following

formula shows that the internal heat loss must be 359 W max.

eP=k-A-AT+110W/10°C = 6% 4.16 X 10 + 110 = 359W

B Installing the Heat Exchanger

Install the heat exchanger into the customer-built cabinet.

Install so that the outside air is drawn in from the bottom and discharged to the top. This
will cause the internal air to be drawn in from the top and discharged to the bottom.

©® VANDATORY

» Be sure to install a heat exchanger.

Not installing a heat exchanger may cause a matfunction.
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An installatin example is given below.

Top

External _. -g
airflow

N = e = —

- Internal airflow

\ Heat

exchanger

44— Cabinet

Bottom

Fig. 2.1 Heat Exchanger Installation

2.2.2 HeatlLoss
The heat loss of the drive units is shown below.
W Servo Unit
Heat loss at 60% load Heat loss at 70% load Min.
Total heat| Residual | Heat loss | Total heat| Residual | Heatloss | cooling
Name Equipment name loss heatloss | outside loss heatloss | outside air
(W) inside panel (W) inside panel .
panel | heat sink panel | heat sink | VSO0
W) | part) (W) W) | par) w) | (M)
1-axis Servo Unit | SGDK-75AEA 240 80 160 270 90 180 2.5
SGDK-60AEA 220 80 140 240 80 160
SGDK-50AEA 170 70 100 180 70 110
SGDK-30AEA 135 60 75 150 65 85
SGDK-20AEA 115 60 55 125 60 65
SGDK-15AEA 90 55 35 95 55 40
SGDK-10AEA 75 50 25 80 55 25
SGDK-05AEA 60 50 10 65 50 15
2-axis Servo Unit | SGDK-3030AEA 260 110 150 290 120 170 2.5
SGDK-2020AEA 210 100 110 230 100 130
SGDK-1515AEA 165 95 70 180 100 80
SGDK-1010AEA 135 90 45 145 90 55
SGDK-0505AFA 110 85 25 110 85 25
3-axis Servo Unit | SGDK-101010AEA 205 135 70 220 135 85 2.5
SGDK-050505AEA 170 130 40 170 130 40
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2.2.2 Heat Loss

M Heat loss of Converter and Inverter Units

tlos i i
Heat loss during cgntmuous, rated Heat loss during 50% ED
operation Min
Total heat | Residual | Heat loss | Total heat | Residual | Heat loss i T
Name Equipment name loss heatloss | outside loss heatloss | outside | C00ing air
(W) inside panel (W) inside panel velocity
panel (heat sink panel (heat sink (m/s)
(W) part) (W) part)
W) W)

Converter CIMR-MRXN20455A 590 210 380 720 250 470 2.5
CIMR-MRXN20375A 400 170 230 490 200 290
CIMR-MRXN20305A 330 150 180 440 180 260
CIMR-MRXN20225A 290 140 150 330 150 180
CIMR-MRXN20185A 260 130 130 300 140 160
CIMR-MRXN20155A 210 120 90 260 130 130
CIMR-MRXN20115A 180 110 70 220 120 100
CIMR-MRXN27P55A 160 110 50 190 120 70
CIMR-MRXN25P55A 140 110 30 160 110 50
CIMR-MRXN23P75A 120 100 20 140 110 30

Inverter CIMR-MXN20455A 1200 340 860 1500 450 1050 2.5
CIMR-MXN20375A 950 300 650 1200 380 820
CIMR-MXN20305A 700 220 480 950 320 630
CIMR-MXN20225A 590 190 400 950 230 720
CIMR-MXN20185A 500 160 340 600 200 400
CIMR-MXN20155A 390 130 260 520 180 340
CIMR-MXN20115A 280 100 180 400 150 250
CIMR-MXN27P55A 230 85 145 300 110 190
CIMR-MXN25P55A 180 70 110 230 95 135
CIMR-MXN23P75A 150 60 90 215 85 130

B Reactor Heat loss

Name Equipment name Heat loss (W)
Reactor UZBA-B, 150A, 0.07 mH 88
UZBA-B, 120 A, 0.09 mH 93
UZBA-B, 92 A, 0.10 mH 85
UZBA-B, 77 A, 0.14 mH 80
UZBA-B, 63 A, 0.17 mH 70
UZBA-B, 46 A, 0.21 mH 55
UZBA-B, 32 A, 0.28 mH 52
UZBA-B, 23 A, 0.41 mH 50
UZBA-B, 16 A, 0.56 mH 31
UZBA-B, 10 A, 0.84 mH 21
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2.2.3 Weight

The drive unit weight is shown below.

Name Equipment name Mass (kg)

Converter CIMR-MRXN20455A 17.5
CIMR-MRXN20375A 17.5
CIMR-MRXN20305A 11
CIMR-MRXN20225A 10.5
CIMR-MRXN20185A 10.5
CIMR-MRXN20155A 10.5
CIMR-MRXN20115A 5.5
CIMR-MRXN27P55A 5.5
CIMR-MRXN25P55A 5.5
CIMR-MRXN23P75A 5.5

Inverter CIMR-MXN20455A -
CIMR-MXN20375A
CIMR-MXN20305A 11
CIMR-MXN20225A 11
CIMR-MXN20185A 11
CIMR-MXN20155A 11
CIMR-MXN20115A 5.5
CIMR-MXN27P55A 5.5
CIMR-MXN25P55A 4
CIMR-MXN23P75A 4

1-axis Servo Unit SGDK-75AEA 1
SGDK-60AEA
SGDK-50AEA
SGDK-30AEA
SGDK-20AEA 4
SGDK-15AEA
SGDK-10AEA
SGDK-05AEA

2-axis Servo Unit SGDK-3030AEA 42
SGDK-2020AEA
SGDK-1515AEA
SGDK-1010AEA 3.7
SGDK-0505AEA

3-axis Servo Unit SGDK-101010AEA 37
SGDK-050505AEA

Reactor UZBA-B, 150 A, 0.07 mH 34
UZBA-B, 120 A, 0.09 mH 16
UZBA-B, 92 A, 0.10 mH 12
UZBA-B, 77 A, 0.14 mH 12
UZBA-B, 63 A, 0.17 mH 8
UZBA-B, 46 A, 0.21 mH 8
UZBA-B, 32 A, 0.28 mH 6
UZBA-B, 23 A, 0.41 mH 4
UZBA-B, 16 A, 0.56 mH 3
UZBA-B, 10 A, 0.84 mH 2.5
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2.3.1 Wiring Separation

2.3 Noise Countermeasures

2.3.1

Wiring Separation

The cables used in the CNC system are classified as shown below.

Use the cables in each category according to the handling instructions.

CNC, IO modules, and converter.

RS-232C cables

Manual pulse generator cables

Encoder cables between main-axis
inverter and main-axis motor

Encoder cables between Servo Unit
and Servomotor.

Standalone PG cables

Battery cables

All cables with shield processing
instructions

Category Cable Handling

Power lines AC power supply line Bundle these cables separately from those
(primary side/secondary side) classified as DC power lines and signal wires, or
Power supply lines to the main provide electromagnetic shields.
motor and Servomotor Install a spark killer or diode on solenoids, relays,
AC power supply lines to ete.
solenoids, contactors, relays, etc.

DC power DC power supply lines (24 VDC) Bundle these cables separately from those

lines for CNC, I/O, power supply classified as power lines, or provide
modules, etc. electromagnetic shields.
/O lines (24 VDC) for use between | Separate these cables as much as possible from
I/O and machines. the cables classified as signal wires.
Power supply lines (24 VDC) to Install a diode on DC solenoids and relays.
solenoids, relays, etc.

Signal wires | PROFIBUS-DP cables between Bundle these cables separately from those

classified as power lines, or provide
electromagnetic shields.

Separate these cables as much as possible from
the cables classified as DC power lines.

Be sure to install shields on all cables with shield
processing instructions.

ON
IN
(nFo)

® Separate bundling refers to separating the cable categories by a minimum of 100 mm.

e Electromagnetic shields refer to grounded metal plates which are used as a block between cables

of different categories.
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2.3.2 Noise Countermeasure Equipment

| Installing CR-type Spike Killers

Install CR-type spike killers on AC power supply solenoids, contactors, relays, induction

motors, etc.

Solenoids, contactors, and relays

AC

i B
o ¥

Sotenoid

0——/ 4

Spark killer

Contactor, relay
L 4 e % I—————o

Spark killer
—{ e

Note: Install the spark killer near the coil.

Induction motors (not spindle motor)

R o
Spark Spark
killer killer
S Motor
Spark
killer
T o

Note: Install the spark killers near the coil.

INFO m Spark killer construction
R C

1 It

| v

Use the following guideline for selecting spark killers.
e R = Coil's DC resistance equivalent ()
2 2
I
eC= — to — (UF)
10 20

Note: 1= Steady coil current.
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2.3.2 Noise Countermeasure Equipment

M Installing Diodes

Install diodes to DC power supply contactors, relays, etc.

+ —_—

Contactor, relay

Diode
<—
N

Note: Install the diode near the coil. Be careful of polarity.

(N
@; As a guideline, select diodes with about twice the applied voltage and current.

2-10
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2.3.3 Grounding

Wire the ground wire for each unit separately to the cabinet or a ground plate.

Grounding example

! SERVOPACK Motor
c | Noise filter S.V

200 VA

LF «

External

I

i

]

l

: 2 E
. box

| ]
|

i

i

|

!

|

Operation relay
sequence

g LF AVR

One-point ground
(less than 100 Q)

e For information on cables for installation, refer to the relative regulations (e.g.,
Electrical Facilities Technical Standard and Internal Wiring Regulations in Japan).

e Be sure to connect the motor's ground terminal to the SERVOPACK's ground terminal.

e Be sure to use single grounding of less than 100 Q. Failure to follow these instructions
may cause electric shock, fire, and/or malfunction.

e Do not use the ground wires for this equipment for jointly grounding other power
equipment. Failure to follow these instructions may cause malfunction.
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2.3.4 Cable Shields and Clamps

2.3.4 Cable Shields and Clamps

Be sure to use shielding on the encoder cables between the Servo Unit and the motor.

Shields of the encoder cables must also be grounded.

Following the method shown below, use cable clamping brackets to connect the cables

securely to the ground plate.

Because this clamp shields the cables as well as supports them, it serves an extremely

important safety role. Be sure to use it.

As shown in the recommended example below, part of the cable cover is removed to expose
the shield's outer covering, and this outer covering is pressed against the ground plate by

the cable clamp.

Cable
T T—— Type 1 Type 2
DF8401485 DF8404817
19.5 ; E9.5 I
Shield's outer H—P‘
covering | I A l T 4
®i [®] |®| |€—— Cableclamp oll s of !l 8
] v v
A= )
Cable clamp 6.5 l 8 ple

il o / Ground plate
KRR 2 3 /

Cable

Fig. 2.2 Cable Clamp

Mount the ground plate near the SERVOPACK, as shown in the figure below.
SERVOPACK

Connector —3

Cable —p

/ Ground plate
_

Fig. 2.3 Ground Plate Positioning Example

Cable clamp

Cable outer
covering
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2.4 Mounting Precautions
When designing the cabinet to hold the CNC Unit or other, consider the following points.

2.4.1 General Precautions

s Be sure that the cabinet has a closed structure.

e Mount the units so that they can be easily inspected (during maintenance), removed,
and installed.

e To prevent blocking the airflow, leave about 100 mm between components and the
cabinet wall surface.

e When embedding the control panel into a machine door or something similar, be sure to
provide reinforcement against vibration, because it will definitely be affected by
vibration from the machine.

o Design the cabinet so that the average internal temperature rise will be no more than
10°C higher than the outside air.

e To increase the cooling efficiency of the closed cabinet, and to prevent local
temperature rises, use a fan to circulate the air.

s To prevent malfunction due to noise, allow at least 10 mm of space between the units
and all cables and components of 90 VDC or more, and between the units and AC
power supply cables and components.

When wiring, observe the following points.

o Separate AC lines (power supply lines) and DC wires (signal wires).

o Separate primary side and secondary side parts (transformer, line filter, etc.)
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2.4.2 Precautions for Mounting Feed Axis/Spindle SERVOPACK

2.4.2  Precautions for Mounting Feed Axis/Spindle SERVOPACK

e The SERVOPACK is designed for wall mounting. Use screws or bolts to mount it
securely, making sure that it is vertical.

e When mounting, allow for easy inspection and replacement during maintenance.

® In order to minimize internal loss of generated heat, bring the SERVOPACK's heat sink
outside the cabinet and expose the heat discharge fins to the outside air.
This results in a closed structure, and reduces the heat sink capacity. (See figure below.)

@ To cool the heat sink, an airflow of 2.5 m/s is necessary near the heat sink.
® Make sure that sufficient cooling airflow reaches every individual SERVOPACK.

® A metal cooling fan is recommended. Plastic (resin) fans become degraded when
cutting oils adhere to them, resulting in drive malfunctions and other problems.

4
Rl —

‘
.
;

Heat sink

- |
N

Outside air -

Feed axis/Spindle
SERVOPACK

Fig. 2.4 Type of Heat Sink Brought Outside the Cabinet
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2.4.3 SERVOPACK Installation Direction and Space

For efficient cooling, be sure to mount the SERVOPACK vertically and allow the space
shown in the figure below.

Air

!

Cooling
duct inside
cabinet

.1 Converter Senvo
inverter YNt

Sealing on
screws

Left/right space Top/bottom space
Fig. 2.5 SERVOPACK Installation Direction and Space

e All SERVOPACKS are designed with externally cooled heat sinks.

e For the external dimensions installation dimensions of all products, refer to the
dimension diagrams in Attachment B, 13 to 15.

o Make sure the inlet air temperature for the SERVOPACK is 0 to 45°C at the heat sink,
and 0 to 55°C inside the panel.

e Use sealing on the SERVOPACK screws to prevent oil from entering.
o The SERVOPACK includes the built-in fan shown in the figure above.

¢ Because the SERVOPACK generates heat, allow space above and below it when
installing other units and devices to prevent the heat from remaining inside.

e When circulating air inside the cabinet, do not allow the air to directly strike the
SERVOPACK (to prevent the adherence of dust and dirt).

Leave the following space on both sides of each SERVOPACK.

SERVOPACK width Required space for each unit
74 mm 0.5 mm on both right and left
148 mm or 248 mm 1.0 mm on both right and left

As shown in the figure below, the space between units is the sum of the space required for

each of the units.
Space required for

Space required for | | 49 1001 Lo | |SERVOPACK D
SERVOPACK AT T* o5 05 g1t
& & ¢ & S| e
SERVOPACK SERVOPACK B SERVOPACK
A c SERVOPACK D
148 or 248 RiEIPRZ N
~ /-\/ T N— TN
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2.4.4 Installing Lightning Surge Countermeasure Equipment

2.4.4 Installing Lightning Surge Countermeasure Equipment

Lightning surge countermeasures refer to those which prevent malfunction in electric or
electronic equipment when the power lines, communication lines and signal wires are
disrupted by high energy, i.e., when they are subjected to switching or lightning surge
voltage during operation.

Normally, surge absorbers should be installed on the power lines, as shown in the figure
below.

° Surge absorbers between power lines (normal)

e Surge absorbers between power lines and ground (common)

200/220/230 VAC
50/60 Hz Control panel

N 1
5\)’\) Circuit breaker

Control equipment

Protective I | a2 | |
) SERVO-
l device } |1 CNC [ [Converter | Inverter pack ||

Surge absorber Surge absorber
between line between line
and ground and line

Cabinet ground plate

Wt v mmd e o o—— o " 4 —— . - - — — Al e b ——
L Ground | [}
~ {less than 100 Q)

Motor

|
|
|
j
|
|
|
!
!
|
|
;
|
|
|
|
L

Fig. 2.6 Installing Lightning Surge Countermeasure

M Recommended surge absorber models

Installation location Recommended model Maker
Between power lines (normal) R-A-V-781BYZ-2 Okaya Electric
i d
Between power lines and groun R-A-V-781BXZ.4 Okaya Electric
(common)
To prevent wires or other parts from burning because a surge absorber short-circuits due to frequent

lightning surges or switching, be sure to include a protective device, such as a 5-A circuit protector or

fuse, in the circuit.
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Motor Installation

This section describes the installation of the YS840DI motor.
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3.1.1 Servomotor Model Number

3.1 Servomotor

3.1.1

Servomotor Model Number

SGMKS - 05 A 2_ATZS

Servomotor

Servomotor capacity

05 0.45
09 0.85
13 1.3
20 1.8
30 2.9
44 4.4
55 5.5
75 7.5

.

T

T

Brake,

mooOowmn-=

oil seal specifications

: No brake, oil seal

: With oil seal

: With 90-VDC brake
: With 24-VDC brake
: With oil seal, 90-VDC brake
: With oil seal, 24-VDC brake

Shaft extension specifications

Code

Specification

SGMKS

2

Straight, no key

3

Taper 1/10. with parallel key O

6

Straight, key, with tap

©: Standard, O: Option

Design

order: A

Serial encoder specifications

Code

Specification

SGMKS

2

17-bit absolute value

20-bit absolute value

17-bit absolute value with
super capacitor

3
5
C

17-bit incremental

O] ©}|0|0

©: st

3-2
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Voltage

A: 200 V
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3.1.2 Servomotor Dimensions

B Motor without Brake

0100

- L B
< Lt pra—E—p
< LM Pl
LGy, LglE
kI X
= B 4
—] | oy
— o
. [ T -
== S
& A
IERRI I
| v T
]
v g @% Q%
: SGMKS-05A5A-44A5A
l¢ KB1 >
P KB2 4 SGMKS-55A5A-75A5A
¢ LR P
shelE
CD“
] Sy
[,
Note: There is no eyebolt on the SGMKS-05A5A to -30A5A.
(Unit: mm)
Model
L LL LM LR KB1 KB2 IE KL1 KL2
SGMKS-
05ABA 251 | 193 | 144 | s8 | 115 | 173 — 109 | 88
09A5A 280 222 i73 58 144 202 - 109 88
13A5A 310 252 203 58 174 232 -— 109 88
20A5A 316 237 188 79 156 217 — 140 88
30A5A 354 | 275 | 226 | 79 | 194 | 255 — 140 | 88
44A5A 394 315 266 79 234 295 123 140 88
55A5A 482 | 369 | 320 | 113 | 279 | 349 | 123 | 150 | 88
75A5A 562 449 400 113 359 429 123 150 88
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3.1.2 Servomotor Dimensions

Model Flange surface dimensions (mm) disr::;ts?())(:mesn(sri:r:) Approx.
SOMKS- A LB LC | LE | LG | LH | Lz S Q mass (k9)
05A5A 145 | 110 9 130 | 6 12 | 165 9 19,0, 40 6.9
09AS5A 145 | 110 \0"(’)35 130 6 12 165 9 19 -0.313 40 9.8
13A5A 145 | 110 0. 130 6 12 | 165 9 22 0. 40 12
20A5A 200 | 1143 _0.325 180 32 18 230 | 135 |35 +°6°’ 76 18
30A5A 200 | 1143 'o_gzs 180 | 3.2 18 230 | 135 | 35 +0(-)°1 76 23
44A5A 200 | 1143 o0, | 180 | 32 | 18 | 230 [ 135 [ 350 76 29
55A5A 200 | 1143 _O'gzs 180 | 3.2 18 230 | 135 |42 _O_gm 110 37
75ABA 200 | 1143 o0, | 180 | 32 | 18 | 230 | 135 |42 0 110 49
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B Motor with Brake

L
LL
LT, LM

A
v.9v

LR

2

A A 4
A 4 A

).
A
4

LGy

0100 N

A A

LTI

KL2

KLt

e
past
Nz

KB1

KB2

V.9

A

LR

A
A

LE

Jr

Note: There is no eyebolt on models SGMKS-05A5A to SGMKS-30A5A.

(Unit: mm)
Model
SGMKS- L LL | LM | LR | LT |KB1 |KB2 ] IE | KL1 | KL2
05A5ALIB | 286 | 228 | 180 58 48 106 | 206 — 116 88
09ABAB | 315 | 257 | 209 58 48 135 | 235 — 116 88
13ABAB | 345 | 287 | 239 58 48 165 | 265 — 116 88
20A5A[B | 367 | 288 | 236 | 79 52 146 | 266 - 146 88
30ASA[B | 405 | 326 | 274 79 52 184 | 304 - 146 88
A4AABACIB | 445 | 366 | 314 79 52 224 | 344 | 123 | 146 88

Shaft extension | Approx.

Model Flange surface dimensions (mm) dimensions mass
SGMKS- (mm) (kg)
LA LB LIC|LEJLG|LH]} LZ S Q
05ASACIB | 145 | 110 {03 130 6 |12 1165] 9 |19 Qo3 | 40 9

09ASACIB | 145 | 110 $oss 130 6 | 12 ]165] 9 |19 8oz | 40 12

13ABACIB | 145 | 110 o3 130 6 {12 11651 9 |22 805 | 40 14

20ABALIB | 200 [ 1143 Ses | 180 | 32 | 18 | 230 | 135 |35 "% 76 24
30ABACIB | 200 | 1143 Sos | 180 | 3.2 | 18 | 230 | 13.5 |35 3 76 29
44ABACIB | 200 | 1143 s | 180 | 32 | 18 {230 135 [ 35 %" 76 35
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3.1.3 Servomotor Characteristics

3.1.3 Servomotor Characteristics

Servomotor model SGMKS- 05A00A 0SALJA 13ALA
Combination Servo Unit capacity ﬁ:;‘nqg fr(z)arr]nee fsr:rr::: fr(;rrznee fSrergg fr(g?nee
larger larger larger
Rated output* kw 0.38 0.45 0.85 0.85 13 1.3
Rated torque* N-m 2.40 2.84 5.39 5.39 8.34 8.34
Instantaneous maximum | N-m 7.55 114 13.4 21.6 229 334
torque*
Rated armature current* | Arms 3.8 4.5 7.3 7.3 10.7 10.7
Instantaneous maximum | Arms 11.0 16.9 17.0 28.0 28.0 41.7
armature current*
Rated rotational speed* | min™ 1500 1500 1500 1500 1500 1500
Maximum rotational min™ 3000 3000 3000 3000 3000 3000
speed”
Torque constant N-m/Arms 0.708 0.708 0.811 0.811 0.842 0.842
Rotor moment of inertia x 10™ kg: m? 13 13 25 25 36.9 36.9
Rated power rate* kW/s 4.42 6.2 11.6 11.6 18.8 18.8
Rated angular velocity* rad/s? 1840 2180 2160 2160 2260 2260
Mechanical time ms 8.2 8.2 5.2 5.2 4.0 4.0
constant
Electrical time constant | ms 23 23 3.1 3.1 3.5 35
Brake moment of inertia | x 10 kg-m? 2.1 2.1 2.1 2.1 2.1 2.1
Brake static friction N'm 441 4.41 12.7 12.7 - 127 12.7
torque
Servomotor model SGMKS- 20AL1A 30A0A
larger larger larger larger
Rated output* kW 1.8 1.8 1.8 2.9 2.9 2.9
Rated torque* N-m 11.5 11.5 11.5 18.6 18.6 18.6
Instantaneous maximum N-m 30.9 41.1 46.0 429 63.1 74.4
torque*
Rated armature current* Arms 15.7 15.7 15.7 24.8 24.8 24.8
Instantaneous maximum Arms 41.3 54.9 61.5 56.0 84.0 99.0
armature current”
Rated rotational speed* min' 1500 1500 1500 1500 1500 1500
Maximum rotational min! 3000 3000 3000 3000 3000 3000
speed”
Torque constant N-m/Arms 0.788 0.788 0.788 0.791 0.791 0.791
Rotor moment of inertia x 10 kg-m? 57.1 57.1 57.1 82.8 82.8 82.8
Rated power rate* Kw/s 23.2 232 232 41.8 41.8 41.8
Rated angular velocity* rad/s® 2010 2010 2010 2250 2250 2250
Mechanical time constant | ms 42 4.2 42 2.8 2.8 2.8
Electrical time constant ms 72 7.2 7.2 7.4 7.4 7.4
Brake moment of inertia | x 10" kg-m? 8.5 8.5 8.5 8.5 8.5 8.5
Brake static friction torque | N°m 43.1 43.1 43.1 43.1 43.1 43.1
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Servomotor model SGMKS- 44ACIA 55A00A 75A0A
Combination Servo Unit capacity Same One Two Same One Same
frame frame | frames | frame frame frame
larger larger larger

Rated output” kw 39 4.4 4.4 5.5 5.5 7.5
Rated torque* N-m 24.9 28.4 28.4 35.0 35.0 48.0
Instantaneous maximum | N-m 64.4 82.6 114 93.5 125 131
torque*
Rated armature current* | Arms 32.9 375 37.5 42.5 42.5 55.6
Instantaneous maximum | Arms 84.0 110 150 110 150 150
armature current*
Rated rotational speed*® min~? 1500 1500 1500 1500 1500 1500
Maximum rotational min”’ 3000 3000 3000 3000 3000 3000
speed”®
Torqgue constant N-m/Arms 0.791 0.791 0.791 0.877 0.877 0.920
Rotor moment of inertia x 10 kg-m2 122 122 122 160 160 225
Rated power rate* kW/s 50.9 66.1 66.1 76.6 76.6 102
Rated angular velocity* rad/s? 2040 2330 2330 2190 2190 2130
Mechanical time ms 2.3 2.3 2.3 2.0 2.0 1.6
constant
Electrical time constant | ms 8.8 8.8 8.8 10 10 11.5
Brake moment of inertia | x 107 kg-m’ 8.5 8.5 8.5 — — —
Brake static friction N-m 43.1 431 431 - — —
torque

*These items and the torque and rotational speed characteristics are measured when running in combination with an
SGDK Servo Unit, where the armature winding temperature is 20°C.

Note: These characteristics show the values when the following heat sinks are installed as a cooling condition.
400 x 400 x 20 (mm) Fe plate: 05SATIA to 13A0IA Servomotors
550 % 550 x 30 (mm) Fe plate: 20A0A to 7SACJA Servomotors
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3.1.4 Servomotor Torque Characteristics

3.1.4 Servomotor Torque Characteristics

W SGMKS-05AA

3000
Rotation
speed
(min")
2000

1000

0

0 5 10
Torque (N-m)

Combined with same-frame Servo Unit

B SGMKS-09ALIA

3000 |—
Rotation :
speed
o
M) 5000

1000

0 10 20
Torque (N-m)

Combined with same-frame Servo Unit

M SGMKS-13A0A

Rotation
speed
(min)

2000

1000

0 0 20 50
Torque (N-m)
Combined with same-frame Servo Unit

A: Continuous operation
B: Repetitive operation
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speed
(min'")
2000

1000

0 5 10
Torque (N-m)
Combined with one frame larger Servo Unit

3000 |7 Y
Rotation
speed
(min)

2000

1000

o |
0 10 20
Torque (N-m)

Combined with one frame larger Servo Unit

3000 j——
Rotation N
speed
{min)
2000
B
1000
0 o
0 10 20 30

Torque (N-m)
Combined with one frame larger Servo Unit
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W SGMKS-20ACIA

3000
Rotation
speed
in-1
(M) 5000

1000

0 10 20 30 40 50
Torque (N*m)

Combined with same-frame Servo Unit

3000 yem
Rotation
speed

i1
M) 2000

1000

0 10 20 30 40 50
Torque (N*m)

Combined with two frames larger Servo Unit

B SGMKS-30ACA

3000{;
Rotation
speed
(min")

2000

1000

0 20 40 60 80
Torque (N-m)

Combined with same-frame Servo Unit

3000
Rotation :
speed
(min")

2000

1000

0

0 20 40 60 80
Torque {(N-m)
Combined with two frames larger Servo Unit
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3000
Rotation
speed

in-1
(min™) 5000

1000

0 10 20 30 40 50
Torque (N-my)

Combined with one frame larger Servo Unit

A: Continuous operation
B: Repetitive operation

3000 [T
Rotation
speed
(min™)

2000

1000

0 20 40 60 80
Torque (N-m)
Combined with one frame larger Servo Unit

A: Continuous operation
B: Repetitive operation
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3.1.4 Servomotor Torque Characteristics

B SGMKS-44A1A

3000 o

Rotation
speed
{min-")

2000

1000

0
0 50 100

Torque (N'm)
Combined with same-frame Servo Unit

3000
Rotation [
speed
(min")
2000 ) \
Al B
1000 -
0
0 50 100

Torque (N-m)
Combined with two frames larger Servo Unit

W SGMKS-55AA

3000

Rotation
speed
(min")

2000

1000

0

0 50 100 150
Torque {N-m)
Combined with same-frame Servo Unit

A: Continuous operation
B: Repetitive operation
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Combined with one frame larger Servo Unit

A: Continuous operation
B: Repestitive operation
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2000
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Combined with one frame larger Servo Unit



.1 oervomaolor

When used in ambient temperature above 30°C, the rated output decreases as shown in the

figure below.

6
5.5
%2 ] Sulafaiadl nil i Al mheleiadd
Rated
output
(kW)
2
0

0 10 20 30 40
Ambient temperature (°C)

B SGMKS-75A0A

3000 premm et
Rotation
speed
(min")

2000

1000

A: Continuous operation
0 : B: Repetitive operation
0 50 100 150 200

Torque (N-m)
Combined with same-frame Servo Unit

When used in ambient temperature above 30°C, the rated output decreases as shown in the

figure below.

75
i B e e S

Rated
output
(kW) 4

0 10 20 30 40
Ambient temperature (°C)
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3.1.5 Installation Location

3.1.5 Installation Location

The SGMKS Servomotor is designed for use indoors.

Use it in an environment that satisfies the following conditions.
¢ An indoor location with no corrosive or explosive gases.
® A location with good ventilation and low levels of dust, dirt and humidity
e A location with ambient temperature within 0 to 40°C.

e A location with relative humidity between 20% and 80%, and no condensation.

° A location that allows easy inspection and cleaning.

3.1.6 Installation Direction

The SGMKS Servomotor can be installed either horizontally or vertically.

3.1.7 Machine Coupling

Make sure that the center of the Servomotor axis and the center of the machine axis are

aligned when coupling. Install the Servomotor so that the centering is within the precision

shown in the figure below.

Measure four points on the periphery, and make sure the
difference between the maximum and minimum is 0.03 max.

(Rotate together with the coupling.)

--§ Measure four points on the periphery, and

: make sure the difference between the

: maximum and minimum is 0.03 max. (Rotate
; together with the coupling.)

IMPORTANT e Insufficient centering may cause vibration and damage the bearing.

e Do not subject the axis to direct impact when installing the coupling. This may damage the
encoder installed on the end of the axis opposite to the load.
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3.1.8 Shaft Extension Load

Design the machine system so that the thrust load and radial load on the Servomotor shaft

extension during operation satisfy the tolerance values in the table below.

The allowable radial loads shown in the list are the maximum loads that can be applied to

the output shaft extension.

Table 3.1 Servomotor Allowable Radial Load and Thrust Load'

Allowable Allowable
Motor model . LR .
SGMKS- radial load thrust load (mm] Reference diagram
Fr [N(kgf)] Fs [N(kgf)]
05A0A 490(50) 98(10) 58 ‘#5"
09ACA 490(50) 98(10) s
13A0A 686 (70) 343(35) v
— —_—. <__
20A0A 1176(120) 490(50) 79
30ACJA 1470(150) 490(50)
44A0A 1470(150) 490(50)
55A[A 1764(180) 588(60) 113
75A0A 1764(180) 588(60)

' Thrust load, radial load

Thrust load (Fs)
The load applied to the shaft extension in the direction parallel to the axial center.
Radial load (Fr)

The load applied to the shaft extension in the direction perpendicular to the axial center.

Fr
4

Motor 4= Fs
Shaft extension

3-13
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3.1.9 Oil or Water Countermeasures

3.1.9 Oil or Water Countermeasures
Measures can be taken to protect the motor when it is used in locations that are subject to

drops of water or oil. To ensure sealing around the shaft opening’, order a motor equipped

with an oil seal.

Also, install so that the connector faces downward.

Shaft opening

TERMS'

el

! Shaft opening
The part of the shaft that protrudes from the bearing,

3-14
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3.2 Spindle Motor

3.2.1 Spindle Motor Model Number

UAKA-30AZ 1000

AC spindle motor

Protective structure

K: Fully enclosed, sperately ventilated
I:  Built-in

W: Fully enclosed, water-cooled

winding
A: Single winding type (standard)
B: Winding selection type

50% ED output
Example) 30:30 kW*!

*1 Refer to section 3.2.3 for line-up information.

*2 For standard specifications, leave this blank when all places
past this point are blank (example 1). If there is any mark past
this point, use the letter "O" (example 2).

(Example 1) UAKA-06AZ1
(Example 2) UAKA-06AZ100E

Voltage
Blank: 200-V class (standard)
E: 400-V class

Lead drawing direction*?

Blank or O: Left as viewed from load side
(standard)
R: Right as viewed from ioad side

L Shaft extension specification*?

Blank or O: Straight with key tap (standard)
N: No key tap

Installation method
1: Flange type
3: Foot mount type

Encoder specification
Z: Magnetic-type pulse encoder
S: Magnetic-type serial encoder
N: No encoder

3-15
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3.2.2 Spindie Motor Dimensions

3.2.2 Spindle Motor Dimensions

The dimensions in the following table are approximate. For detailed design dimensions,

inquire about the dimensions for each model.

Capacity (kW) UAKA

50%ED/cont (Unit: mm)
3.7/2.2

315

< 0174
5.5/3.7 ;
[' | 1
— 5
1.
?
< 0174
7.5/5.5 ;
[
— £
: S 2
!
< 0204 >
11/7.5

1]
||
436

0204
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Capacity (kW) UAKA
50%ED/cont (Unit:_ mm)
15/11 i
| F:
L
i
i B
S <t
5 \
|
3
!
_[280
18.5/15 i
Li 1 1
1
;
f 3
! <t
i v
s
)
i
mee0
22/18.5 i
1 A
r L
1
i S
e wn
; A 4
s
I
!
0280
30/22 :
i 1 ]
[}
i
: Q
| ©
i \
e
1
|
o O820
37/30 E
| A
4]
e
i B
i ©
E A 4
s
!
0320
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3.2.2 Spindie Motor Dimensions

Capacity (kW) UAKA
50%ED/cont (Unit: mm)
45/37 ;
I A
[' |

! 0

] 10

! ©

5 Y.

! —Y

i

1380
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3.2.3 Spindle Motor Characteristics

B Single Winding Series (200-V Specifications)

Single winding series

Model
A-04 A-06 A-08 A-11 A-15 A-19 A-22 A-30 A-37 A-45

S3
50% ED kW 3.7 5.5 7.5 11 15 18.5 22 30 37 45
S1
Continuous kW 2.2 3.7 55 75 — — —_ 22 30 —
rating
Continuous
rated torque N-m 14.0 23.5 35.0 47.7 — — — 183 249 —_
Base rotation min’? 1500 1150 L
speed
Maximum min’" 8000 6000 4500 —
rotation speed
Moment of
inertia kgm2 6.6 14 21 26 — e —— 231 266 —
(GD%4)x 10
Vibration um V5 Vio —
Noise dB(A) 75 max. 80 max. —
Approx. weight | kg 0 | 47 [ 2 [ 0 | — | — | — | 18 | 230 | —

Cooling method

Fully enclosed, separately ventilated type

Enclosure rating

P44 (IEC34-5)

Cooling fan motor Three-phase 200 V 50/60 Hz, 220 V 50/60 Hz, 230 V 60 Hz
Standard: Magnetic-type pulse encoder (1024 P/R
Encoder g peP ( )
Semi-standard: Magnetic-type serial transmission, high-resolution encoder (17-bit)
Installation Flange: IM B35, IM V1 (output shaft facing horizontal, vertically downward), Foot-mount: IM B3
(floor mounted) (Ref.: IEC 34-7)
209% of | 200% of | 180% of | 200% of 200%of | 180% of
Overload capacity S1 rating | S1 rating | S1 rating | S1 rating] — — —  {S1 rating|S1 rating] —
for10s | for 10s | for 10s | for 10 s for 10s | for 10s
Iinsulation F-class

Ambient temperature,
humidity

0 to 40°C, 95% RH max. (with no con

densation)

Bearing lubricant

Grease
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3.2.3 Spindle Motor Characteristics

B Winding Selection Series (200-V Specifications)

Winding Selection Series

Model
B-06 B-08 B-11 B-15 B-19 B-22 B-30
S3
50% ED kW 5.5 7.5 11 15 18.5 22 30
S1
Continuous rating kW - - —“ - 15 185 -
Continuous rating |,,
torque N-m — —_— — — 249 307 —
Base rotation =
speed min - — 575 —
Maximum rotation o
speed min - — 4500 _
Moment of inertia 2
GD%/4) x 107 kgm — — — — 231 266 —
Vibration pm — — V10 _
Noise dB(A) — — 80 max. —
Approx. weight kg . . — _ 214 250 —
Cooling method Fully enclosed, separately ventilated type
Enclosure rating IP44 (IEC34-5)
Cooling fan motor 3-phase, 200 V 50/60 Hz, 220 V 50/60 Hz, 230 V 60 Hz
Encoder Standard: Magnetic pulse encoder (1024 P/R)
Semi-standard: Magnetic serial transmission, high-resolution encoder (17-bit)
Installation Flange: IM BS, IM V1 (output shaft facing horizontal, vertically downward), Foot-mount: IM
B3 (floor mounted) (Ref.: IEC 34-7)
Overload capacity | Low- 120% of S3 rating for
speed —_ 10s —
winding
High- 200% of S1 rating for
speed _— 10s —
winding

Insulation

F-class

Ambient temperature,

humidity

0 to 40°C, 95% RH max. (with no condensation)

Bearing lubricant

Grease
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3.2.4 Spindle Motor Output Characteristics

Output (kW)

Output (kW)

10

Output (kW)
[83]

B Single Winding Series

3.7/2.2 kW
1 4.6 KW (Peak 10 s) :
; P 4skw
1-3.7 kW (5 min, 50%ED) 177

6000 8000
Motor speed ( min')

5.5/3.7 kW

17 4 KW (Peak 10 s)

6.1 kW

""""" i-5 5 KW (5 min, 50%ED) "

1500 4500 8000
Motor speed ( min')

7.5/5.5 kW

| 10 kW (Peak,10's)

: T = O kW
¢ 7.5 KW (5 min, 50%ED) :

! 5.5 kW (continuous rating)

B AL [ERERRIREEREEE

1500 6000 8000
Motor speed ( min™')

3-21

Torque (N+m)

Torque (N-m)

Torque (N+m)

50 F

40

20

10

60 |

40 1

30

b g : 4.4
E S1: cont : 56
1500 6000 8000

Motor speed (min')

’
.................................................

...................................................

‘

S1: cont

1500 4500 8000
Motor speed (min ')

...................................................

..............................

i 81: cont : 56

1500 6000 8000
Motor speed (min™)



3.2.4 Spindle Motor Output Characteristics

11/7.5 kW
15 kW (Peak,10 s) ______________________
13.2 kW
11 kW (5 min, SO%ED)
g -----------------------------------------------
3 7 5 kW (contmuous rating)
=]
£ E
= B A O ¥ A U, Penevarnanoasnssreannnoana
O :
1500 4500 8000
Motor speed ( min't)
30/22 kW
60
45 feennnnnes 44 kW (Peak 10 8)
2 sl 30 KW (5 min, 50%ED) T~ B
- f .: Lot 28 kw
E i 22 kW (continuous rating) 22 kW
k=1 ( H e ——
= : : :
O 15} T forarennnenes Jrreeenennanna 18.5 kW
0 : : :
1150 3000 4500 6000
Motor speed ( min')
37/30 kW
60 54 KW (Poak, 10 5)
Ty R A .: .................. AR N I
:37 KW (5 min, 50% ED)
2 30 130 KW (contintious rating) 34.8 kW
= 7 H 1 30 kW
g \ 22 KW
IR/ S — S—
0

1150

3000 4500
Motor speed (min-')

6000

3-22

100 }+

80

Torque (N-m)

500

400

...................................................

i 81: cont 11.9

1500 4500
Motor speed (min)

1150 3000 4500 6000
Motor speed (mint)
448
.......... S .,.F.’.e..a}s l.Q.s.
N .5.!13'.'?..59%..5.9 .........
249 .
e NN N .QQOI!UHQ.U.S.I?.UQQ .....
1150 3000 4500 6000

Motor speed (min')
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Qutput { kW)

OQutput (kW )

B Winding Selection Series

22/18.5 kW Low-speed Winding

40 500 - ;
438 i ; Peak, 10s
! 400 | -------gzzzn-nvnns ded N renes fLln LIS
[l B T LR RIS N RTEETAE | M : 5 min,
: 26.4 kKW (Pe:-ak, 10 s) E Y 50% ED
/| 22 0N (5 min, 50% ED) g S0 TR i Continiions
210) ST 4 - 18.5 KW (continuous rating) @ i
7 ; o0 0] URUURUURURE S FUUR Sy~ Sy U
(o]
10 }-enemeeffflonnnn PPN Jesnsaenennnnnnannan -
100 f--seeemcmnccnanrcen Jesdeoomrecasmnannns dusnessrecccccrannen
. 575 0 %575 .
500 1000 1500 500 1000 1500
Motor speed (min') Motor speed ( min-')
22/18.5 kW High-speed Winding
40 T 37 kW (Peak, 10°5) : 500
_ P . 400 [--oseereesrennens b R
BOf-reeermmmemeforarenennsmmnneen jeeens R N : : R :
: P {26.4 kW € Peak, 10's
{ 22 KW (5 min, 50% ED) B S O R =
0] SITRRRY SRR L + 18,5 kW (continuous rating) +-- g | 5 'f"‘”' 50% ED
; P : 000 SRR N SR booesneneneas
: K] Continuous
ST0) DU 59/ A SO FIUT SO i ‘ . rating
: 100 R A
: b
o : 4800+ 0 : 48004
1500 3000 3500 5000 1500 3000 3500 5000

Motor speed (min)

3-23
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3.2.4 Spindle Motor Qutput Characteristics

18.5 kW/15 kW Low-speed Winding

40 400
B0 fremrmerern s 300
= ! E
s 22,2 KW (Peak, 10 s) z
x20 w185 KW (5 min, 50% ED) - ) 200
5 ¥+ 15 KW (continuous rating) o
=3 v : 2
8 1Q bereomn ol . 100
0 575 : o
500 1000 1500 500 1000 1500
Motor speed (min*") Motor speed (min)
18.5 kW/15 kW High-speed Winding
40 - - - 400
N L 30 KW (Peak, 10'5) ) SRR WSSO S0 SO &
3 ; P : § : iPeak, 10 s
[P S A L 18.5 KW (5 min, 50% ED) .1.522 KW Son0l 101 L fprediens
5 15 kW (continuous rating) § :
o3 R s o
’....
8 10}y o TR S 100
0 . i1 4800+ . : A =S
1500 3000 3500 5000 1500 3000 3500 4800 5000
Motor speed (min-") Motor speed (min")
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3.2.5

3.2.6

Installation Location

e Ensure that there is sufficient cooling air flowing to the cooling fan. Leave a minimum

of 100 mm between the motor (the side opposite the load, i.e., the cooling exhaust side)
and the machine.

If there is not sufficient ventilation, the motor temperature protective function will be
triggered even under the rated load.

Provide a sturdy structure for the bed and foundation, or frame, holding the motor.
In addition to the weight of the motor, the dynamic load during operating is applied to
the bed, which can lead to vibration.

The cooling system is designed so that the built-in fan sends air to the core of the unit.
If dust or other material accumulates in the airflow path, the cooling capacity will be
lowered and the motor temperature protective function will be triggered even under the
rated load.

Installation Direction

e The flange shape allows installation with the motor output axis on the load to face

either horizontally or vertically downward.
If the unit is used with the output axis facing upward, an excessive load will be applied
to the motor bearing, adversely affecting the service life of the unit.

e Install the foot-mount type with the foot facing downward and sitting on the floor.

If the unit is suspended with the foot facing upward, an excessive load will be applied
to the foot, adversely affecting the service life of the unit.

e When using with the output axis horizontal, install the unit so that the terminal box

faces upward. If the unit is installed so that the terminal box faces to the side or
downward, dirt and dust will easily enter the airflow port under the load-side bracket,
leading to malfunction.
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3.2.7 Machine Coupling

3.2.7 Machine Coupling

¢ When coupling directly, position the motor and machine so that the center of the motor
axis and the center of the machine axis are precisely aligned.
If necessary adjust by inserting a liner.
If the axis centers are not aligned, excessive torsion will be applied to both the motor
axis and the machine axis, adversely affecting the service life of the bearing and
possibly leading to damage.

Level ]

_E:._ el iy

A: Width irregularity: 0.03 mm max.
, A B: Irreguiarity: 0.03 mm max.

Fig. 3.1 Motor-Machine Coupling Accuracy

e When coupling with a belt, make the motor axis and machine axis parallel, and make
the line joining the centers of both pulleys and each of the axes perpendicular.
There is a limit to the amount of radial load that can be applied to the end of the motor
output axis. Make sure that you do not exceed the allowable radial load.
If the perpendicularity of the belt is insufficient, vibration will result, leading to belt
slippage. If a load in excess of the allowable radial load is applied to the motor output
axis, it will place excessive force on the motor axis bearing and shorten the service life
of the unit.

* Make the belt-pulley contact angle ¢ at least 140°.
If the contact angle is too small, it will lead to belt slippage.

* | . Load axis Motor axis

*1. When C is less than or equal to 1000 mm, d < 1 mm
*2. When C is more than 1000 mm, d / C < 1/ 1000
*3.B<1/3°

Fig. 3.2 Belt Tension

® When coupling with a gear, make the motor axis and machine axis parallel, and ensure
that the gear teeth mesh correctly in the center.
If the gear teeth do not mesh correctly, it will cause gear noise.
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e When attaching a pulley or gear to the motor output axis, ensure proper balance. The
timing balance is adjusted with a half key, which is 1/2 the thickness of the key shown
in the external dimensions diagram (shaft diagram).

Because the axis rotates at high speed, even a slight unbalance will cause vibration.

3.2.8 Oil or Water Countermeasures

Do not allow oil or water to contact the motor directly. If there is a possibility that oil or
water will contact the motor, provide a protective cover. If soiled oil or water penetrates the

inside of the motor, insulation will be lowered, possibly resulting in a ground fault.
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4

Connection Diagram

This section describes the connections between machines.

4.1 Connection Diagram e hama e r o r e e ek w e 4-2
4.2 Locations of Connectors and Switches =« - -----rx-rree-ns 4-4
R T 4-4
B.0.0 INVEHTS - - -+ s r e m e m e m e 4-6
493 1-AXiS SEIVO UM « - <« v« rnvermmmmmmmneeaeeaeaa e 4-7
4.2.42-AXIS SEIVO UNIt *xrrmrrmrrsasam oo i 4-9

41
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4.1 Connection Diagram

The following figure shows an example of connections between equipment for the CNC

System.
" Terminating connector
Yaskawa Siemens 840DI
CN7B
N QO CN78 CNsB
Controf Panel Unit .
(CO,O:’LCD) CNC Unit PCUS0 A | P J
OP10FS (Standard typo) Ethernet |] CNC side Drive Unit side Séef"? Unit cngp
OP1GFT {Touch Panet type, -axis 1 .
{foush Pano! ypa) PS/2 MOUSE | (Se,vomomg““ P eds) §-axis motor
use PS/2 Keyboard J] SGDK-0C10O
] use |} = CNt8
VGA ] Direct IN 0l ont oNt2
5, 6-axis .
COM1 (25pin) I RS232C (D-sub25pin) braking circuit PN ON14 5-axis motor
COM2 (9pin) [If 1 R8232C (D-sub9pin) CN7A CN5
Display cable
Keyboard cable LPTY ” CN78 CNSB
3
CN28
X121 I [DLHNDLE PG Servo Unit gz
NC Keyboard g'”'s (o2 4-axis motor
provided with the NC ready ervomotor,
OP10F[] {outputy Emergency SGDK-030O
stop (input) O cnts
3, 4-axis
' ] Nt
braking circuit oM ENS Seais molor
PN
CN7A_CNSA
CN76 CN5B
Machine Operation Edhverter
Panel CIMR-
OP0328 MRXNCICICT
24 VD X 0
[ X10 . PROFIIB;)S 0o [ ENo
mergency stop. []
Closing circuit 200 VAC [ CNit
PROFIBYS-DP ( r_
PP Module Terminating connector
’ Terminating connector
%333 xg22 X111 _
T r OO CN7B CNsB
PN
Machine Operation .
24VBC Panel /O 24VDC (S:zrvq Unit
-axis
M_BUSﬁ-DP From ektemal Servomotor)
KO Module power supply SGDK-00
PS307
m Direct IN
J 2-axis braking ——{l ont
C: circuit - 2-axis motor
2 24 VDC Machine
i ! CN7A CNSA
200 VAG DO side 1O i
From extemal
YO Module power supply Soade
Pssor | «Digital ¥O Module PN
(6ES7321/322/323) Servo Unit
N :J Machi (1-axis
4 VDC achine
Vo \_ side 1/0 Servc})(mét[)_-:')cNB
Interface Module (ET200M) From external 1-axis braking g‘(ﬁD - ona
1O Power \EROFIBUS.DP power supply circuit 0
Supply CN4 5
pp PN 1-axis motor
Madute ONTA ONSA
CN78 CN5B
PN
Inverter
CIMR-
MXNOOOO
UVW.E -
)l 1
[ ot ona (pulse or ssparate) .
< Spindle
PN Gh2 R motor
CN7A CNsA
Bus bar ~——»
CN7B CN5B
PN Termina}ing liF Cabls
gonnector Control Powar
Powar Supply gon;ener Supply Cable
Backup Battery NII'\F?X;\JD aoo
UPS BATTERY PROFIBUS-DP.
) S—
Emergency stop/ n
Closing circuit 200 VAC oM
Power Supply Power Supply
20VAC Module Backup Battery 4 VS, 200 VAC,
PS modufa 10 UPS module 10
Bat Terminating connector
L O
Machine side I/Q SVM e mmmm—— ” Circuit
it ' H Breaker 200 VAG
N Extemal Powar 200 VAC : " 00
Supply Device G Line Filter C. » 50/60 Hz
)
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IMPORTANT

e Number of Axes
Up to seven axes can be used per converter (including the main axis).

e External Power Supply Device
The customer must supply an external power supply device with appropriate capacity to suit the
design.
e Using a Standalone Encoder
The standalone Encoder is an option for all Servo Units and Inverters.
e Systems using two converters must also connect two Emergency stop/Closing circuits.
e Brake Circuit
Connect brakes only to axes that require them.

® Direct IN
Connect a direct IN signal to only one Servo Unit in each Converter System.

4-3



o=

4.2.1 Converters

4.2 lLocations of Connectors and Switches

4.2.1 Converters

B CIMR-MRXN20455A (45 kW), -MRXN2037 (37 kW)

N
.o ol° .
; TS 1 | & DC power supply terminal
[ block (8P) M6
‘E [ | CN7A (Control power supply

A connector)
m BZ CN7B (Control power supply
i connector)

| CN5A (I/O bus connector)

_ITT—CNS5B (/O bus connector)

CHARGE (indicator lamp: Red) \

CN1 (/O connector)

—— CN8 (Battery input)

CNg (PROFIBUS)
CN6 {(Analog monitor connector) .«

SW1 (PROFIBUS

CN3 (PG input connector) address)

RiL1  s/L2 T/L1

o QOlIOIBE

a CHE
0 \ [E® 0

\ \—A2/t (Controf power supply input)
A1/r (Control power supply input) M4
Ground terminal M6

Main circuit power supply input (3P) M10
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B CIMR-MRXN20305A (30 kW), -MRXN20225A (22 kW),
-MRXN20185A (18.5 kW), -MRXN20155A (15 kW)

DC power supply terminal block —

CN7A (Control power supply
connector)
CN78 (Control power supply

(4P) M6

CN1 (I/O connector)

CN6 (Analog monitor connector)

CN3 (PG input connector)

CHARGE

(indicator lamp: Red) \
O,

connector)

CNB ({I/O bus connector)

CN8 (Battery input)

| CNg (PROFIBUS)

SW1 (PROFIBUS address)

N A S/L2
Main circuit power sup;:(Jg/P:)nt;\nﬂu; R/L1 T/L3
I~ =y -
El]E]x

(¢ @0

A2/t (Control power

Ground terminal M6

4-5

supply input) M4
\___M/r (Control power

supply input) M4
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4.2.2 Inverters

4.2.2 Inverters

B CIMR-MXN20305A (30 kW), -MXN20225A (22 kW),
-MXN20185A (18.5 kW), -MXN20155A (15 kW)

@] @ O
I —

|Il£5‘||£>‘|

DC power supply terminal
" block (4P) M6

CN7A (Control power supply
connector)

L. CN7B (Control power supply
connector)

(@] CNBA (I/O bus connector)
CNSB (I/0 bus connector)
CHARGE

(indicator lamp: Redy\ _—+—SW1 (Rotary switch)
— RDY (Indicator lamp: Green)

™~CN4 (Puise PG input)
——CN1 (I/O connector)

{
——— CNB (Analog monitor connector)

CN2 (Serial PG input connector)
U/T1 VT2 W/T3 E

FNENEHE Motor frame ground terminal: M6
@ 2@

fo) ['—al e} Motor output terminal block (3P) M8

E (Ground terminal) M6
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4.2.3 1-Axis Servo Units

B SGDK-60AEA (6 kW

& 51 4

), -75AEA (7.5 kW)

DC power supply
terminal block {4P)

i3

Tl

M6 screws

Control power
supply connector

=

%LM

({CN7)

1/0 bus connector

Indicator lamp
CHARGE: Red

N %

-

D

L (CN5)

Rotary switch
~(SWT1)
Indicator lamp
RDY: Green
External PG connector
(CN4)
/O connector
(CN1)
Analog monitor connector
(CN6)

] PG input connector
(CN2)
@ @ D] F :p_“ Motor FG terminal

M6 screw

T ma_ +

Motor output terminal block (3P)
M6 screw

\Ground terminal

M6 screw

W SGDK-50AEA (5 kW

)

DC power supply

Control power

supply connector

(CN8)

Indicator lamp
CHARGE: Red

Motor output

connector
(CN8) N

terminal block (2P)
M6 screws

/O bus connector
{CNB)

Rotary switch
7 (SW1)
External PG connector

(CN4)
Indicator lamp

N RDY: Green

t~_1/O _connector
(CN1)

[

. Analog monitor connector
(CN6)

PG input connector
(CN2)

% B ¢
Ground terminal

M4 screw
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4.2.3 1-Axis Servo Units

W SGDK-05AEA (0.5kW), -10AEA (1 kW), -15AEA (1.5 kW),
-20AEA (2 kW), -30AEA (3 kW)

DC power supply
terminal block (2P)
M6 screws

Control power supply
connector

(CN7)

1/0 bus connector
(CN5)

Rotary switch
(swW1)

Indicator lamp

CHARGE: Red External PG connector

(CN4)

Indicator lamp
RDY: Green

5
O
Oy
—— 1/0 connector
(CN1)
14

— Analog monitor connector

(CN86)
Motor output connector
(CN8) PG input connector
{CN2)
A
O
<4 @o 4
Ground terminal
M4 screw
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4.2.4 2-Axis Servo Unit

B SGDK-0505AEA (0.5 kW), -1010AEA (1 kW), -1515AEA (1.5 kW),
-2020AEA (2 kW) -3030AEA (3 kW)

—é— —4}— DC power supply

terminal block (2P)

0 Y M6 screws
Control power supply
N
1l @ r N/_ = connector
(CN7)

%

] I/O bus connector

(2 (CN5)
Rotary switch
(sw1)
; heaest| 1A
Indicator lamp X External PG connector

CHARGE: Red
(CN14)

Indicator lamp
.. _RDY, RDY2: Green

=
O
C
O
Motor output connector
(CN18)
] 1/0O connector
(CN1)
CI4

— Analog monitor connector
i (CN16, CN26)

Y

Motor output connector
(CN28)

I PG input connector

=)
@‘ ﬁ— (CN12, CN22)
k1
©

External PG connector
(CN24)

bl
bl

4 @O 4
Ground terminal

M4 screw
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Power Supply Connection

This section describes the power supply connection.

5.1 Converter Unit =« srsrreamrrremner e 5-2
51 i POWer Supply Connection ...................................... 5.2
51 2 erlng Speciﬁcations .......................................... 5_3
5.2 Power Supply ON/OFF Signal «----x-eerrermrrrmeeeees 5-6
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5.1.1 Power Supply Connection

5.1

51.1

Converter Unit

Power Supply Connection

The following figure shows the power supply connection for the Converter Unit.

Converter Unit

CIMR-MRXN
R/L

MCCB

n._.r_./\__/:/x__.__R

H— §

f\_/x._.._._

200/220/230 VAC
-1510 +10%
T 50 Hz/60Hz =2 Hz

Fig. 5.1 Supplying Power to the Converter Unit

Table 5.1 Power Supply Specifications for Mode! Selection

c re Appli- Rated current (A) Reactor
(')'?‘\’Jge' C | cable Output Zj)l::)?; Circuit Electro- Specificati
CIMR- capa- | capacity* M magnetic becitication

city (kW) capacity breaker contactor Code No.

3P7 3.7 2.2 7 30 20 10A 0.84 mH
3.7 X10214

5P5 55 3.7 9 40 30 16A 0.56 mH
5.5 X10215

7P5 7.5 55 12 50 40 23A 0.41 mH
7.5 X10216

011 11 7.5 19 75 60 32A 0.28 mH
11 X10217

015 15 11 24 100 75 46A 0.21 mH
15 X10202

018 18.5 15 30 125 100 63A 0.17 mH
18.5 X10203

022 22 18.5 36 150 125 77A 0.14 mH
22 X10204

030 30 22 48 175 150 92A 0.10 mH
30 X10205

037 37 30 60 250 200 120A 0.09 mH
37 X010201

045 45 37 72 300 250 150A 0.07 mH
45 X010199

* The output capacity is shown for two conditions.

Upper row: Continuous rating, Lower row: 50% ED
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5.1.2 Wiring Specifications

The following table shows the parts necessary for connecting the power line and control

power source of the Converter.

CIMR-MRXN20455A (45 kW)

. ' Scre\(v Recommended wire size
Terminal symbol Tigrrrg‘rl\llal tlgthotreqnl:gg 600-V crossv-‘:li?;«(e% ;)olyethylene
(N-m) 90°C (mm?)
P/+, N/- M6 % 8 2.94 Use the special bus bar to connect.
R/L1, S/L2, T/L3 M10 17.7t022.5 50
Allr, A2/t M4 1.0t01.2 2
Ground terminal @ M6 4.0t04.9 30

CIMR-MRXN20375A (37 kW)

Screw Recommended wire size
Terminal symbol Terminal tightening 600-V cross-l!nked polyethylene
screw torque wire (IC)
(N'm) 90°C (mm?)
P/+, N/- M6 x 8 2.94 Use the special bus bar to connect.
R/L1, S/L2, T/L3 M10 17.71022.5 30
Al/r, A2/t M4 1.0t01.2 2
Ground terminal @ M6 4.0t04.9 30

CIMR-MRXN20305A (30 kW)

Ground terminal @

Screw Recommended wire size
Terminal symbol Terminal tightening 600-V cross-lgnked polyethylene
screw torque wire (IC)

(N-m) 90°C (mmz)
P/+, N/- M6 x 4 2.94 Use the special bus bar to connect.
R/L1, S/L.2, T/L3 M8 8.91t0 10.7 22
Allr, A2/t M4 1.0to 1.2 2

M6 4.0t0 4.9 22
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5.1.2 Wiring Specifications

CIMR-MRXN20225A (22 kW)

Screw Recommended wire size
Terminal symbol Terminal tightening 600-V cross-!!nked polyethylene
screw torque wire (IC)
(N'm) 90°C (mm?)
P/+, N/- M6 x 4 2.94 Use the special bus bar to connect.
R/L1, S/L2, T/L3 M8 8.91010.7 14
Al/r, A2/t M4 10t0 1.2 2
Ground terminal @ M6 401049 14

CIMR-MRXN20185A (18.5 kW)

Screw Recommended wire size
- Terminal tightening 600-V cross-linked polyethylene
Terminal symbol screw torque wire (IC)
(N-m) 90°C (mm?)
P+, NJ- M6 x 4 294 Use the special bus bar to
connect.
R/L1, S/L2, T/L3 M8 8.9t0 10.7 14
Al/r, A2/t M4 1.0to 1.2 2
Ground terminal @ M6 4.0t04.9 14

CIMR-MRXN20155A (15 kW)

Screw Recommended wire size
Terminal symbol Tesa(r:rg\rlwval tlggt;ndgg 600-V crossx:fge(alc(l: ;)Jolyethylene
(N-m) 90°C (mm?)
P/+, N/- M6 x 4 2.94 Use the special bus bar to connect.
R/L1, S/L2, T/L3 M8 8910 10.7 8
At/r, A2/t M4 1.0t0 1.2 2
Ground terminal @ M6 4.0t04.9 14

CIMR-MRXN20115A (11 kW)

Screw Recommended wire size
Terminal symbol T:Q:Z:;\val trgthotreqnljr;g 600-V crossx;?gt(a'c(i: §)olyethylene
(N:m) 90°C (mm?)
P/+, N/- M6x2 2.94 Use the special bus bar to connect.
R/1, S/L2, T/L3 M5 20t025 5.5
Al/r, A2/t M5 20t02.5 2
Ground terminal @ M5 2.0t02.5 8
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CIMR-MRXN27P55A (7.5 kW)

Screw Recommended wire size
Terminal symbol Terminal tightening 600-V cross—l!nked polyethylene
screw torque wire (IC)
(N'm) 90°C (mm?)
P/+, N/- M6 x 2 2.94 Use the special bus bar to connect.
R/L1, S/L2, T3 M5 2.0t02.5 35
Al/r, A2/t M5 2.0t02.5 2
Ground terminal © MS 2.0102.5 8

CIMR-MRXN25P55A (5.5 kW)

Screw Recommended wire size
Terminal symbol Terminal tightening 600-V cross—l!nked polyethylene
screw torque wire (IC)
(N-m) 90°C (mm?)
P/+, N/- M6 x 2 2.94 Use the special bus bar to connect.
R/L1, S/L2, T/IL3 M35 20t025 3.5
Al/r, A2/t M5 2.0t02.5 2
Ground terminal @ M5 201025 8

CIMR-MRXN23P75A (3.7 kW)

Screw Recommended wire size
Terminal symbol Terminal tightening 600-V cross-lgnked polyethylene
screw torque wire (IC)
(N-m) 90°C (mm?)
P/+, N/- M6 x 2 2.94 Use the special bus bar to connect.
R/L1, S/L2, T/L3 M5 20t02.5 3.5
Allr, A2/t M5 2.0t02.5 2
Ground terminal D M5 201025 8
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5.2 Power Supply ON/OFF Signal

The connections for the Servomotor power supply ON (SVMX) output signal and brake
release (BKX) output signal are shown below.

B Connections Between Equipment

Servomotor power supply ON (SVMX) output signal

Converter Unit
CIMR-MRXN

CN1 UL20276AWG28 X 10 prs. Servomotor power
10220-52A2JL supply circuit

10120-3000VE
(10320-52A0-008)

Brake release (BKX) output signal

Servo Unit
SGDK-OO/SGDK-00O03

CN1 UL20276AWG28 X 10 prs.  wotor brake processing
10226-52A2JL circuit

10126-3000VE
(10326-52A0-008)
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0.2 Fower osupply ON/OFF Signal

M Detailed Connection Example

200 VAC 50/60 Hz
T

b=

Breakers
T %; To spindle
—)\-- s 73 motor fan
Main
breaker SVM Converter
S/L2
R/L1
TIL3
E
Al
A2
CN1A
1 MCON. -17
LS
SVMX /MCON\\_-
Emergency stop switch CN1A

®

SP

: E 7
N sl e WL
CR ~
PBX [—E_l
SVM ESPX

CN1 Servo Unit

e [l

5

[s2]
Po
<
iy

brake ON

ON
T NCRX  SVMX < I
To Servomotor N D
brake PBX

Yy v
To CNC side

Fig. 5.2 Detailed Connection of SVMX Output Signal and BKK Output Signal

*1. The brake release output signal shown in the recommended circuit is an example of a 2-axis
group Servo Unit.
e For a 1-axis Servo Unit, connect only to pins 14 and 15.

e For a 2-axis Servo Unit, connect the first axis to pins 14 and 15, and connect the second axis
to pins 16 and 17.

¢ For a 3-axis Servo Unit, connect the third axis to pins 18 and 19.

Corresponding axis Pin number
i CN1-14 (+24-V Relay Coil)

1st axis

CN1-15 (0 V)

CN1-16 (+24-V Relay Coil)
2nd axis

CNI1-17 (0 V)

CN1-18 (+24-V Relay Coil)
3rd axis

CNI1-19 (0 V)
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e Use the signal from a Servo Unit connected to a motor with a brake for the brake release output
signal.

e If necessary, add an interlock between the brake release output signal and BKX.
e The customer must supply the emergency stop switch.

e Use miniature relays (24-VDC) for the SVMX, ESPX, and BKX relays.
Recommended product: OMRON LY-2
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Peripheral Device Connections

This section describes the connections to the Drive Unit's peripheral

equipment.

6.1 PROFIBUS-DP s+t rrrrrrmrnosarcananncnss W e ek 6-2
6.1.1 Connection between Machine Panel I/0O, I/O, and Converter Unit -+ -+ 6-2
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6.1.1 Connection between Machine Panel 1/O, 1/O, and Converter Unit

6.1 PROFIBUS-DP

6.1.1  Connection between Machine Panel I/O, I/0, and Converter Unit

The following figure shows the connection of the IM Module (ET200M) and Converter
Unit.

B Connecting Betweeen Machines

IM Module (/O Unit) Cable:
ET200M 6XV1830-3EH10

PROFIBUS-DP :,

IM Module (/O Unit)

Converter

ET200M CIMR-MRXN3C OO
PROFIBUS-DP [ CNg
Connector: Connector:

6ES7972-0BA11-0XA0 6GK1500-0EAQ1

M Detailed Connection

IM Module (1/O Unit)
ET200M

PROFIBUS-DP

[os]
I:U_C‘)
1158

3
’
’
’

B N |

Turn ON the termination switches of
the connectors on both ends of the

]
]
]
I
1
IM Module (/O Unit) !
' PROFIBUS connection.
:
H
]
I
H
]

ET200M
PROFIBUS-DP

CIMR-MRXNOI OO O
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6.1 PROFIBUS-DP

6.1.2 PROFIBUS-DP Address and Termination Setting

The following figure shows examples of PROFIBUS-DP address and terminal settings.

B Connection Example

CNC Unit
PCU50
X101
Termination
ON
Machine control Machine control
panel /O panel /O
X2 S1 X2 S1
Termina- L] L]
tion OFF o ] Coo ]
Termination OFF [
I/0 Module (
\l[ )
1/0 Module ]
DP address
switch "3"
(
)
Termination OFF
/O Module (
‘[] )
IMM
odule Converter
DP address
switch"4" (
) Termination
OFF
cnel)
Rotary switch > "e"
Converter
Termina-
tion ON
CNQD
Rotary switch ——f————80O< "7" l
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6.1.2 PROFIBUS-DP Address and Termination Setting

M CNC Unit Address Setting
The CNC Unit address ("2") is fixed. There is no hardware setting.

B Machine Control Panel I/0

Set DIP switch S1 on the circuit board to a setting between 3 and 32, making sure that it is
not the same setting as any other unit.

B /O Module

Set the DP address switch (DIP switch) on the Interface Module (IM Module: ET200M)
to a setting between 3 and 32, making sure that it is not the same setting as any other unit.

B Converter

Set the DIP switch to a setting between 3 and 32, making sure that it is not the same setting
as any other unit.

B Termination Setting

Set the termination switch on the PROFIBUS-DP connector as shown in the table below.

Device position Termination switch setting
CNC Unit ON
Units positioned in the middle OFF
Units positioned at both ends ON
E ® Do not set any units to 0, 1, or 2 (except for the CNC).

® The maximum number of addresses for a PROFIBUS-DP used with the YS840DI is 32.

® Refer to the YS840DI Maintenance Manual Serviceman Handbook (NCSIE-SP02-19) for
instructions on setting addresses by software.
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6.1.3 Wiring Specifications

The following table shows the cables and connectors to be used for PROFIBUS-DP

connection.
) . ) Applicable
Type Model Configuration Cable processing pp. Connector
equipment
Vertical | ¢ 6ES7 HULLLNAL T, ¢ CNC Unit +X101
wiring 972-0BA11-0XA0 Gfeen | "7 | e Contro panel VO | #X2
i PG t
type without PG por == ¢ ET200M o PROFIBUS-DP
e GES7 Red Second layer
972-0BB11-0XA0 Third layer
with PG port 6XV1830-3EH10 Cable
35-degree | ® 6ES7 AP LA T e CNC Unit * X101
wiring 972-0BA40-0XA0 Gpeen PRt | Contro panel VO |0 X2
type without PG port = o« ET200M ¢ PROFIBUS-DP
* 6ES7 Second layer
972-0BB40-0XA0 Mhird layer
with PG port 6XV1830-3EH10 Cable
Horizontal | 6GK1 500-0EAQ AR Converter CN9
., First layer
wiring Green
type
Red Second layer
Third layer
6XV1830-3EH10 Cable
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6.1.3 Wiring Specifications

There is one green third layer and one red third layer in the PROFIBUS-DP cable. Connect
the green wire to connector A, and the red wire to connector B.

Connectors on both ends Connectors in the middie

[

= - e ) I = ey .
8§ = Termination _ .g§ el
inati e T Bl OFF g8 a
Termination 03 e
ON
_______ 3__ . — - —— 3_
\ ABAB
Ensure that Ensure that
the shield the shield
o - contacts
contacts S
I. metal.
A1 Bt A2B2 T T T
. S i Wire to both.
Facing this side of the connector, wire on Ire 1o

the left side. (Leave the right side open.)

Note: This figure shows a vertical wiring type with no PG port as an example. The PG
port is a connector that allows continuous, multiple PROFIBUS-DP connection.
Ordinarily select types without the PG port.
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6.2 SERVOPACK

6.2.1 Connection between Devices

An example of a SERVOPACK (Servo Unit, Inverter, Converter) connection is given by
the following connection diagram.
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6.2.1 Connection between Devices

Terminating connector

Servo Unit
(2-axis CN24
Servomotor) oot
SGDK-OO00 | Separaté PG

CN18

CN1 cnzf] g

oNt4 iEG-RUEE)
Q [
CNTA CNoA Separate PG

6-axis motor

Direct IN 5, 6-axis il

braking circuit " 5-axis motor

CN7B CN5B

CN28
Servo Unit snog
(2-axis Noa b
Servomotor, 3
SGDK-OO000

CN18

3, 4-axis braking circuit ~—{J[ cN1 CN12
cn4 GRS Ruse) 3-axis motor

4-axis motor

CN7ACI

CN7B CNsB
PN

Converter
CIMR.
MRXN-O1 00
CNg

PROFIBUS-DP
Emergency stop/
Closing circuit

l

Terminating connector
Terminating connector

0O CN78 CNSB
PN

Servo Unit
(1-axis
Servomotor)
SGDK-00

cnsl]

Direct IN 2-axis

braking circuit ~~1{CN1 )
2-axis motor

Servo Unit

(1-axis

Servomotor)
1-axis braking _ SGDK-OD CN8

circuit Menm

1-axis motor

OO CN7B CN5B
PN

Inverter
CIMR-
MXNOODOO
UVWE
[ oni CN4 Main-axis
CN2 fi = motor
CN7A CNSA

G (pulsa or soparato)

Bus bar —»

5
P N Terminating
connector
Converter
CIMR-
MRXNOOOD
[l cNe

{/FCable
Control Power
Supply Cable

PROFIBUS-DP

PROFIBUS-DP

Emergency stop/ [ Nt
Closing circuit  sgn yac ALAZ

200VACL 4. o e 200 VAC
¢ Line Filter O 50/60 Hz

CSVM e,

\ ) ! Circuit Breaker
_ A,
kI

&

Use cable clamp fittings to ground the outer shield coverings of the signal cables to the ground plate
(for all signal cables except the PROFIBUS-DP cable).
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6.2.2 Detailed Connection

The following diagram shows the detailed SERVOPACK connection.

Converter Unit Inverter Unit
CIMR-MRKN Bus bar CIMR-MXN Bus bar
770\
P @ ) = Senvo Unit
/N to next page
NG S, > page)
CN9 CN7B | PI/N1 Cable [CN7A CN7B PI/N1 Cable
A A P1 P1 P1 P1 P1
From the [ j [ j
PROFIBUS-DP of B ‘ B N AL Nt AL M
another unit SH 7 -
—2 & Connector Case
Local Bus Local Bus
] Cable - ] Cable
CN5B CN5A  CN&B ?
CN9
A A
To the PROFIBUS- B [ B

DP of another unit

Servomotor Power
Supply IN (SVNX)

signal

Emergency stop
(/ESP)

Terminating
connector

200/220/230 VAC

L1
L2
L3

A1l

A2
Base Plate
Groundr'[erminal

Base Plate

Ground Terminal
—)

T

Brake Power Supply Unit

4t
sb—>

6

ESPX

BKXJ

e

Fig. 6.1 Detailed Connection of CNC Unit and SERVOPACK
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6.2.2 Detailed Connection

1-axis Servo Unit

2-axis Servo Unit

2-axis Servo Unit

SGDK-OO SGDK-0O0O0 SGOK-OO0O0D
(1st axis) Bus b (2nd, 3rd axes) Bus b (4th, 5th axes)
A~ us bar us bar
> ® O ® P
(N (o
- - -) N
fom | S, S ©
previous CN7A CN7B| PI/N1 Cable |CN7A CN7B [ PI/N1 Cable |CN7A CN7B
page P1 P1 ) Pt P1 P ) P P1 P1 |
e
l;N1 N1 ] N1 [N1 N1 ] N1 N1 N1 l
Local Bus Local Bus Local Bus
Cabie Cable Cable
CN5A  CNsB CN5A  CNsB CN5A CNSB
CN1 CN1
3 -3
CN1
-3
—_—
Direct
IN —_—— —_—> 1st axis
To Brake
> Power >
To Brake Supply ) __s\ ,
: d
Power Supply Unit 2nd axis
Unit Base plate Base plate Base plate
ground terminat ground terminal ground terminal

Terminating
connector

Note: A brake release signal must be provided for Servo Units that are connected to

brake-equipped motors.

Fig. 6.2 Detailed Connection of CNC Unit and SERVOPACK
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6.2.3 Wiring Specifications

B SERVOPACK Connection Parts

The SERVOPACK connection parts consist of special cables and bus bars for connecting

the Converter Unit, Inverter Unit, and Servo Unit.
Bus Bars Control Power Supply Cable

/] [

K 1

[co /00 _Jo0]
[0 O [O}®) ‘/ O O]

= =

| [

(I I)

Local Bus Cable
< Unit width e Unit width >
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6.2.3 Wiring Specifications

Select from the table below to match the width dimension of the equipment being used.

Unit width combination*
Connection parts Left-side unit Right-side unit Model
width width
Bus Bar ler(:lrt internal connection of 250-mm width J1ZSP-CGB02-1
250 mm 150 mm JZSP-CGB02-2
75 mm JZSP-CGB02-4
150 mm 150 mm JZSP-CGB02-3
75 mm JZSP-CGB02-5
75 mm 75 mm JZSP-CGB02-6
150 mm 250 mm JZSP-CGB02-7
75 mm 250 mm JZSP-CGB02-8
150 mm JZSP-CGB02-9
Control Power Supply 250 mm 150 mm JZSP-CNBO0O-1
Cable 75 mm JZSP-CNB00-2
CN7A, CN7B 150 mm 150 mm JZSP-CNBOO-1
75 mm JZSP-CNBO00-2
75 mm 75 mm JZSP-CNB00-2
150 mm 250 mm JZSP-CNB00-4
75 mm 250 mm JZSP-CNB00-4
150 mm JZSP-CNBOO-1
For top/bottom connection (length 1 m) JZSP-CNB00-3
Local Bus Cable 250 mm 150 mm JZSP-CNS90-1
CN5A, CN5B 75 mm JZSP-CNS90-2
150 mm 150 mm JZSP-CNS90-1
75 mm JZSP-CNS90-2
75 mm 75 mm JZSP-CNS90-2
150 mm 250 mm JZSP-CNS90-5
75 mm 250 mm JZSP-CNS90-5
150 mm JZSP-CNS90-1
For top/bottom connection (length 1 m) JZSP-CNS90-4
Terminating Resistance JZSP-CNS90-9
Connector
CN5A, CN5B

* The unit widths given in this table are approximate.
The precise dimensions are as follows:
250 mm — 248 mm
150 mm — 148 mm
75 mm — 74 mm
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6.2 SERVOPACK

B Common Connectors

Common connectors are those that can be used regardless of the capacity.

Conl\:fotor Converter Inverter Servo Unit
CN1 Connector: 10120-3000VE Connector: 10126-3000VE Connector: 10126-3000VE
Housing: 10320-52A0-008 Housing: 10326-52A0-008 Housing: 10326-52A0-008
(Mfd. by SUMITOMO 3M) (Mfd. by SUMITOMO 3M) (Mfd. by SUMITOMO 3M)
CN2 — JZSP-CMP9-1 (soldering) JZSP-CMP9-1 (soldering)
CN12 (Mfd. by Yaskawa Siemens) (Mfd. by Yaskawa Siemens)
CN22
CN4 e Connector: 10120-3000VE Connector: 10120-3000VE
CN14 Housing: 10320-52A0-008 Housing: 10320-52A0-008
CN24 (Mfd. by SUMITOMO 3M) (Mfd. by SUMITOMO 3M)
CN9 6GK1500-0EA0]
(Mfd. by Yaskawa Siemens)
B Servomotor Power Connector (1-axis and 2-axis Servo Units)
The model number of the Servomotor Power Connector varies according to the capacity.
Connector 7.5 KW, 6 kW 5 kKW 3 kW, 2 kW, 1.5 kW, 0.5 KW
No. 1 kW
Terminal U, V, W: M6 —_— E——
block FG: M6
CN8 Connector: 1-917807-2 Connector: 1-179958-4 Connector: 1-179958-4
CN18 Contact: 1318697-6 Contact: 316041-2 Contact: 316040-2
CN2
8 (Mfd. by AMP) (Mfd. by AMP) (Mfd. by AMP)
M Servomotor Power Connector (3-axis Servo Unit)
Connector 1 KW, 0.5 kW
No.
CN18 Connector: 1-178128-4
CNz28 Contact: 353717-2
CN38

(Mfd. By AMP)
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6.2.3 Wiring Specifications

B Terminal Block Tightening Torque

The screw size and tightening torque for the P/+ and N/- terminals are the same for all
SERVOPACKSs.

Use the special bus bar for connection.
e Terminal screw size: M6

e Tightening torque: 2.94 N'm

The screw size, screw tightening torque, and recommended wire size for the terminal blocks

of the Inverter and Servo Unit are as follows.

Inverter CIMR-MXN20455A (45 kW)

Screw Recommended wire size
Terminal code Terminal tightening 600-V cross-linked polyethelene
screw torque - o 2
(N-m) wire (IC) 90°C (mm®)
U1, VT2, W/T3 M10 17.7t022.5 60
I\Cgtor FG terminal M6 401049 14
Ground terminal @ M6 40t04.9 30

Inverter CIMR-MXN20375A (37 kW)

Screw Recommended wire size
Terminal code Tigr:‘e'aal “%2:83':9 600-V cross-linked polyethelene
(Nf’m) wire (IC) 90°C (mm?)
U/m1, vit2, W/T3 M10 17.7t022.5 50
l\(gtor FG terminal M6 401049 14
Ground terminal @ M6 4.0t04.9 30

Inverter CIMR-MXN20305A (30 kW)

Screw Recommended wire size
Terminal code Tgrmlnal tightening 600-V cross-linked polyethelene
crew torque : o 2
(N'm) wire (IC) 90°C (mm®)
U/m1, VIT2, W/T3 M8 8910 10.7 38
I\(gtor FG terminal M6 4.01t04.9 14
Ground terminal @ M6 4.0t049 22

Inverter CIMR-MXN20225A (22 kW)

Screw Recommended wire size
Terminal code nggcval trgigierlj:g 800-V cross-linked polyethelene
(Nf‘m) wire (IC) 90°C (mm?)
U/m1, viT2, W/T3 M8 8.91t010.7 22
I\Cgtor FG terminal M6 401049 14
Ground terminal @ M6 401049 22
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Inverter CIMR-MXN20185A (18 kW)

Screw Recommended wire size
Terminal code Ticr:rrnelaal tlgt(l;:zﬂ?g 600-V cross-linked polyetQheIene
(N-m) wire (IC) 90°C (mm°)
U/, vime, W/T3 M8 8.91t0 10.7 22
l\é}tor FG terminal M6 401049 14
Ground terminal @ M6 401049 14

Inverter CIMR-MXN20155A (15 kW)

Screw Recommended wire size
Terminal code Tzrcrrnécval t'%gtzz':g 600-V cross-linked polyetzhelene
(N'm) wire (IC) 90°C (mm®)
U/TY, VT2, W/T3 M8 8.9to0 10.7 14
I\gtor FG terminal M6 401049 14
Ground terminal @ M6 401049 14

Inverter CIMR-MXN20115A (11 kW)

Screw Recommended wire size
Terminal code Tz:}gcva' tlgtg:ezleng 600-V cross-linked polyethelene
(N‘?m) wire (IC) 90°C (mm?)
U/Tt, VT2, W/T3 M5 2.0t02.5 8
I\(gtor FG terminal M5 201025 14
Ground terminal @ M5 201025 8

Inverter CIMR-MXN27P55A (7.5 kW)

Screw Recommended wire size
Terminal code ng:;'cva' t'%g:iﬂ'eng 600-V cross-linked polyetzhelene
(N'm) wire (IC) 90°C (mm©)
U/, Vir2, W/T3 M5 2.0t02.5 5.5
I\gtor FG terminal M5 201025 1
Ground terminal @ M35 2.0t02.5 8

inverter CIMR-MXN25P55A (5.5 kW)

Screw Recommended wire size
Terminal code T:;Técval t'%g?;ﬂ':g 600-V cross-linked polyeghelene
(Nm) wire (IC) 90°C (mm®)
Connector

U/T1, VIT2, W/T3 connection ) 35

Motor FG terminal Connector i 3

) connection

Ground terminal @ M4 1.0t0 1.2 8
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6.2.3 Wiring Specifications

Inverter CIMR-MXN23P75A (3.7 kW)

Screw Recommended wire size
Terminal code ng;:;cva' tl%giezglg 600-V cross-linked polyethelene
(Nf‘m) wire (IC) 90°C (mm?)
Connector

U/T1, VIT2, WiT3 connection ) 35

Motor FG terminal Connector ) 8

D connection

Ground terminal @ M4 1.0t0 1.2 5.5

Servo Unit SGDK-75AEA (7.5 kW), -60AEA (6.0 kW)

Screw Recommended wire size
Terminal code nggcval tigzg:gzieng 600-V special heat-resistagt vinyl
(N-m) wire (HIV) 75°C (mm®)
U, V, W, FG M6 3.1 14
Ground terminal @ M6 3.1 2

Servo Unit SGDK-50AEA (5.0 kW)

Screw Recommended wire size
Terminal code ngpelcval tlgz(r;:ezl:g 600-V special heat-resistant vinyl
(N‘,’m) wire (HIV) 75°C (mm?)
Connector
UV, W, FG connection ) 33
Ground terminal @) M4 1.1 2

Servo Unit SGDK-30AEA (3.0 kW)

Screw Recommended wire size
Terminal code nggcval trgiglt’e?:g 600-V special heat-resistant vinyl
(N_qm) wire (HIV) 75°C (mm?)
Connector
U, V.W, FG connection ) 33
Ground terminal @ M4 1.1 2

Servo Unit SGDK-20AEA (2.0 kW)

Screw Recommended wire size
Terminal code T:(r:r;gsval t'%g:eﬁg‘g 800-V special heat-resistant vinyi
(N?'m) wire (HIV) 75°C (mm?)
Connector
UV, W, FG connection ) 35
Ground terminal @ M4 1.1 2
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Servo Unit SGDK-15AEA (1.5 kW)

Screw Recommended wire size
Terminal code ng:gcval tlg%gtrezgg 600-V special heat-resistant viny!
(Nf‘m) wire (HIV) 75°C (mm?)
Connector
UV, W, FG connection ) 33
Ground terminal @ M4 1.1 2

Servo Unit SGDK-10AEA

(1.0 kW)

Screw Recommended wire size
Terminal code Terminal tightening . i .
screw torque 600-V §peC|al heat-resmtagt vinyl
(N-m) wire (HIV) 75°C (mm®)
Connector
U, V, W, FG connection ) 35
Ground terminal © M4 1.1 2

Servo Unit SGDK-05AEA(0.5 kW)

Screw Recommended wire size
. Terminal tightening . .
Terminal code screw forque 600-V §pec:al heat—remsta?t vinyl
(N-m) wire (HIV) 75°C (mm®)
Connector
U, V, W, FG connection i 2
Ground terminal @ M4 1.1 2
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6.2.4 Setting Inverter and Servo Unit Rotary Switches

6.2.4 Setting Inverter and Servo Unit Rotary Switches

Each Servo Unit and Inverter is equipped with a rotary switch for setting the PROFIBUS

slot information. Set these switches as described below.
° Set one number per axis, starting with 0 and increasing in order.

e When using a Servo Unit with two axes, numbers are required for the two axes, but
there is only one rotary switch. In this case, setting the number "2," for example, will
take up both numbers 2 and 3. Accordingly, set the next unit to number "4." Also, set
the rotary switches for Servo Units with two axes to even numbers (0,2, 4, etc.).

e Numbers from O to 6 can be set for the units connected to one Converter. As long as the
numbers are not duplicated, the units do not have to be positioned so that the numbers
of the rotary switches are in order.

} When a setting is incorrect, the LED on the PROFIBUS connector of the Converter will illuminate in
red. When the setting is correct, this LED illuminates in green.
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6.3

Servomotor

B For Motors with a Built-in Encoder

This is the same for incremental and absolute encoders.

Servo Unit Servomotor
SGDK-[100 U (1A U L A
2 v (
v (2XA2) B
W C
W (3KB1) C
@ (4KB2) E ( D
E
To the Brake -_—— -
Power F
Supply Unit - -
CN2-1 +5V (Red) H
CN2-2 ) 0V (Black) . ( G
CN2-3 ) BAT+ (Orangs) | |~ ( T
(Orange/ ,
CN2-4 BAT-  white) . S
CN2-5 ) PS (Blue)  : A ( c
CN2-6 ) /PS (Btue/wmte)/f ( D
S N
0.2-mm’ twisted pair "-@°
shielded cable I J
Connector shell _L ( Shel

T
Fig. 6.3 Servomotor Connection (for Motors with a Built-in Encoder)

For Servomotors with a holding brake, connect the cable from the Brake Power Supply
Unit to the connector E and F terminals on the motor.

; The numbers inside parentheses () are for connector type Servo Units of 3 kW or less.
The numbers inside angle brackets { ) are for connector type 5-kW Servo Units.

For detailed information, refer to A.1 Servomotor Main Circuits Cables.
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W For Separate Feedback Units

The following wiring is necessary when connecting separate Feedback Units.

This is restricted, however, to Yaskawa Feedback Units of the same specifications.

Servo Unit Separate PG
SGDK-13
CN-4-4 ) _ 45 v
CN-4-1 ) oV
CN-4-5 )/ +5V
CN-4-2 ) oV
CN-4-6 ) +5V '
CN4-3 ) oV .
Forserial [ CN4-8 J PS
separate )
feedback | CN4-9 /J_ /PS
CN4-12 ) BAT+
CN4-13 ) BAT —
( oNa1s ). pC L
CN4-15 >/ /PC : / :
V4 s
For pulseé CN4-16 ) PA : ~
separate . :
feedback CN4-17 /PA : :
N .
CN4-18 )/ PB PN
\ CN4-19 >/ /PB \/;/ :
Hood Case FG : 1
0.2-mm? twisted palr_T_
shielded cable =

Shielded clamp

Fig. 6.4 Servomotor Connection (for Separate Feedback Units)

AN
INFO
¢ Only one type of separate PG, serial or pulse, can be connected.

e For 2-axis Servo Units, the connection is CN14 or CN24.
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B Connection Example for EnDat Interface Separate Feedback Unit

This is an example of using the JZDP-B001 Serial Conversion Unit supplied by Yaskawa to

connect the LC181 shielded type absolute length measurement system manufactured by

Heidenhain.
For information on the relay connector between the JZDP-B0O01 and the LC181, refer to the
Y
LC181 data.
Servo Unit JZDP-B001
T T oo . i
| seDKk-0O | E !
4
: : : |
! i I l
| | | |
: T T T T : : : : T
L SGDK- ! CN2 - t
E 5 CFO1A® | ; E Female — ': fD-sub 15;pln\(male) i LC181
* ’ -N *
' E: : 4 i< :2> — Tt M5y
It i
N b ! 12 | &temi ! 1 45V
I t 5V power| | 2 ! i ) 110 1 oV
L b supply | | i X o
X e . b et oV
: : : : S : 1 J( LT TR ]( 15 : ! ! A+
¥ ] : VAN TR
| = : i
[ 3 ) [N 1 12 !

¥ ¥ | D Al B
i 1! ; CN1 11 i/ 13 1
h X & e — B-
o onae U, 3 L
H R *o N 14| il
|: OV—L <+' : >"—5—0V — : /A: &« : :; D
s BarA . e e e P
bt i ! 8 ) | g ! !
P 1Ps L L,/; & ; /“ 1 J< T CK
i 1IN 15 . ! S !\ i JCK
¥ he A\ ; NP RSy
1 ! 1 “ee
A g A | AN
| : remee ! Female | Male = | l
| | 1 f 1

[P S L e = = Relay
. connector
D-sub 9-pin (male) G l FG

FG = =

*1. The +5V is JZDP-B001, LC18! input, and must be between 4.75 V and 5.25 V.
Select cables that will suit the current consumption of 300 mA for the JZDP-B001 and 300 mA for the
LC181.

*2. Short-circuit pins 4 and 12 of CN2 inside the JZDP-BOO1 connector.
*3, External PG card (Optional)
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6.4.1 Motor Pulse Encoder Connection

6.4 Spindle Motor

6.4.1 Motor Pulse Encoder Connection

Spindle motor

ALz

Three-phase S >|< z2 EAN
200 VAC T :( 73
v

Inverter Unit

CIMR-MXNOD OO0

U
y v
v M
: )

ON1-16 ), THSA
CN1-17 ) THSB

—O—I —O-0-0O

Ground
= {less than 100 Q)
CNa-4 ), 45V 1
cNa1 ) oV (2
CN4-5 ) 45V (
cNa2 ) ov i PG
CN4-6 ) 45V '
cN43 ) oV P
CN4-16 ) PA N L3
CN4-17 ) /PA :/ Ca
oNa18 ) PB M Lo (s
cN4-19 ) /PB ./ @
ONa14 ) PC M L (7
CN4-15 ) 2 /PG /. (s
Case N 1 ( 10
0.2-mm? twisted pair
shilded cable

O3

E Wire the cable shield to the connector case, and be sure to leave CN4-7 and CN4-20 open.
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6.4 Spindle Motor

6.4.2 Connection between Motor Serial Encoder and External PG

Winding selection type
200 VAC spindle motor

1 l 1 R NS
Y il [N, € M (08

Magnetic
contactor for
r A7 winding

Inverter Unit t Y18 (Soegggtrgl)

Magnetic CIMR-MXNOIO OO

contactor for uO 2
d
Converter \' \' v X 4 X v M
power supply w X 6 :(W

input r 9 X

1

CN1-19 ), 424V (13
on122 ) cc (14
oN121 ) cat (15
oNi-20 1 caz (16

@/\ E J E
it 7
&
Ground
= (less than 100 Q)
CN2-1 +5V A 1
cN2-2 ) oV L/ G
CN2-5 ) PS N (2 PG
CN26 ) /PS /0 (s
N 7

shielded cable

Case ‘l gt
J 0.2-mm? twisted pair @
L.

+5V L

CN4-4
EDRY i L

CN45 > 45V P

CN42 )}, 0V External PG
CN4-6 ) 45V L

oNa-3 ) oV

CN4-16 ) /PA HEERTAN

CN4-17 ) /PA ./

CNa-18 ) PB M n

CN4-19 ) /PB 4

CN4-14 ) PC

<
>
”\/‘\A/‘\F\/‘\f\

CN4-15 ) /PC /0
o
FG Case
O 0.2-mm? twisted pair
I shielded cable
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6.4.3 Serial Encoder Connection in the Motor Terminal Box

@} @ Wire the cable shield to the connector case, and be sure to leave CN4-7 and CN4-20 open.

4 ® Do not connect the power supply for switchable winding (r, t) to the secondary side of the

electromagnetic contactor used for the Converter power supply input.

6.4.3 Serial Encoder Connection in the Motor Terminal Box

The manufacturing specifications for the motor-side connector on the cable for the serial
encoder built into the motor, and the connection method inside the spindle terminal box are
shown below.

Cable
(Serial data output side)

M4 screw

Insulated lock (with head)

Plug housing: JEC-9P

Serial converter

}

}

|
® |
' !

2% No. 4-40 UNC screws

©

_9.

_______ BTN
.

3.

M4 ground screw

Shielded wire

Protective cover

2 x M4 bolts with holes

*1. When tightening the No. 4-40 UNC screws, the location makes it difficult
to insert the screwdriver. Be careful not to tighten at an angle.

*2. When securing the cable with the insulated lock, do not apply force to the
cable or the connection part of the plug housing.

Note 1. Make sure that the signal wires and shielded wires are not pinched in the protective
cover edge.

2. The standing depth of the M4 screw is 7 mm.
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6.5 Direct IN Signal

The Direct IN signal can be used for two input signals.

Connect the Direct IN signal to only one of the Servo Units.

If the Direct IN signal is connected to multiple Servo Units, it will not function correctly.

The use of shielded

cables is recommended.

B Connection between Equipment

Servo Unit

SGDK-OO/sGbK-0000

28 X i
CN1 ]D\ UL20276AWG28 X 10 pairs D Direot IN

10126-3000VE

10226-52A2JL

B Detailed Connection

Servo Unit
Servo Unit
+24V 0V24
SGDK-00
CN1-3) _ +24V

DINt

o), M

c 0 O

DIN2

cm-g —

: 0 O

24-V common connection

6-25

(10326-52A0-008)

+24V 0V24

Servo Unit
SGDK-10
CN1-3 0Vv24
DIN1
CN1-4) s
Q O
DIN2
CN1-5) ——
O O

L,

0-V common connection
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A1
A2
A3
A4
A5
A.6

Cable Assembly

Servomotor Main Circuit Cables « <« - -« rrearreernnvnsn A-2
Servomotor Encoder Cables - -« - »xr i A-5
SErVOMOtOr CONNEGCLONS =+ = = # «» = r s eeeereannaneauannas A-8
Servo Unit/External Pulse Encoder Cables -+ =" - s AA12
Spindle Motor Cable - - - e e e A-14
Spindle Motor Encoder Connectors » -« «-rxrcsrerrenes A-16
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A.1  Servomotor Main Circuit Cables

B Recommended Wire Size

Servomotor capacity
SGMKS- Power cable (U, V, W, E) Brake cable
05 HIV 2.0 mm” or larger
09
13 HIV 3.5 mm? or larger
20 ;
HIV1.25 mm® or larger
30
HIV 5.5 mm” or larger
44
55 ,
HIV 14 mm* or larger
75

Note 1. Wire size selection conditions: Rated current flowing to the three lead wires at an
ambient temperature of 40°C.

2. Use special heat-resistant vinyl wire for the motor power line.
Because ordinary vinyl wire quickly deteriorates when the ambient temperature (panel
interior temperature) is high, it becomes unusable in a relatively short time.

3. When bundling wires and placing them into a hard vinyl tube or metal duct, the
reduction rate of the wires' allowable current must be considered.
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A1 cervomotor Main Gircuit Lables

B 0.5- to 3.0-kW Cables

Use for the following Servo Units.

1-axis 2-axis 3-axis
SGDK-05AEA (0.5 kW) SGDK-0505AEA (0.5 kW) SGDK-050505AEA (0.5kW)
SGDK-10AEA (1.0 kW) SGDK-1010AEA (1.0 kW) SGDK-101010AEA (1.0 kW)
SGDK-15AEA (1.5 kW) SGDK-1515AEA (1.5 kW) —
SGDK-20AEA (2.0 kW) SGDK-2020AEA (2.0 kW) —
SGDX-30AEA (3.0 kW) SGDK-3030AEA (3.0 kW) —

Use one of the following cables per motor.

U

\%
W
E

Special heat-resistant vinyl wire (75°C)

Cable: HIV5.5 mm2or larger (3 kW)
HIV3.5 mm?2or larger (1 to 2 kW)
HIV2.0 mm2or larger (0.5 kW)

oo L

= \

=]

\_bmm«x

Servo Unit side; CN8 (1-axis)
CN18, CN28 (2-axis)

1-179958-4 (AMP) Referto A.3 Servgmotor Connectors for details
about the motor side.

Piug connector
Contact 316041-2 (1 to 3 kW)
316040-2 (0.5 kW)

Servo Unit side: CN18, CN28, CN38 (3-axis)
Plug connector |1-178128-4 (AMP)
Contact 353717-2

M SGDK-50AEA (5-kW) Cable

1
U A
W |B

‘/| Special heat-resistant vinyl wire 75°C
Cable: HIV 5.5 mm? or larger

)

mi|<imn

Servo Unit side: CN8 (1-axis)
Plug connector] 1-917807-2 (AMP) Refer to A.3 Servomotor Connectors for details

Contact 1318697-6 about the motor side.
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B SGDK-60AEA (6-kW), SGDK-75AEA (7.5-kW) Cable

U @ ey Special heat-resistant vinyl wire 75°C
Cable: HIV 14 mm? or larger
v @3 ?

o= L
FG @©7

Servo Unit side
U, V, W terminal | M8 crimp terminal
FG terminal M6 crimp terminal

Refer to A.3 Servomotor Connectors for details
about the motor side.
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A.2 Servomotor Encoder Cables

The encoder cable serves to connect the encoder that is installed on the motor with the

Servo Unit.
The model numbers and appearances of the encoder cables are shown below. Provide the

model number when purchasing cables.

B Cables with Connectors on Both Ends for the Servo Unit and
Servomotor Sides

The cable model numbers are listed in the following table.

Cables with Connectors on Both Ends for the Servo Unit and Servomotor Sides

Applicable Servomotor Cable model Length (L)
SGMKS With straight JZSP-CMP01-03 3m
Servomotor plug JZSP-CMPO1-05 5m

JZSP-CMPO1-10 10m
JZSP-CMPO1-15 15m
JZSP-CMP01-20 20m
With JZSP-CMP02-03 3m
L-shaped JZSP-CMP02-05 5m
plug JZSP-CMP02-10 10m
JZSP-CMP02-15 I5m
JZSP-CMP02-20 20 m

External dimensions are shown below.

» Servomotor cable with straight plug

]

i | e

—

TR

I\A LI

Servo Unit plug connector: MS3106B20-29S Connector (DDK):
55102-0600 (Molex Japan) MS3057-12A cable clamp

e Servomotor cable with L-shaped plug

T I

LE:D_&}_L——I\ Z_—_—L_-—b

Z MS3106B20-29S Connector (DDK):
MS3057-12A cable clamp

Servo Unit plug connector:
55102-0600 (Molex Japan)
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B Cables for Servo Unit (with Connector) and Encoder (Split Lead)

Types of Cables for Servo Unit (with Connector) and Encoder (Split Lead)

Cable model Length (L)
JZSP-CMP03-03 3m
JZSP-CMP03-05 5m
JZSP-CMP03-10 10m
JZSP-CMP03-15 15m
JZSP-CMP03-20 20m

External dimensions are shown below.
L

Ll L"
A |

Sevo Unit plug connector:
55102-0600 (Molex Japan)

Wire mark

B Cable Wire Material

The types and specifications of encoder cable wire material are described below. Types and

model numbers are given in the following table.
Table A.1 Types of Cable Wire Material

Cable type Cable model Length (L)
Standard encoder cables JZSP-CMP09-05 Sm
For Wifing Iengths of upto20m JZSP-CMP09-10 10m
JZSP-CMP09-15 15m
JZSP-CMP09-20 20 m
50-m encoder cables JZSP-CMP19-30 30 m
For wiring lengths of up to 50 m JZSP-CMP19-40 40 m
JZSP-CMP19-50 50 m
Cable
A} /
/A ]
AN

AT
-
A
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A.2 Servomotor Encoder Cables

The applicable cable specifications are listed in the table below for encoder cables
(wire material). These cables are not supplied with the SERVOPACK or Servomotor.
They must be purchased separately.

Table A.2 Applicable Cable Specifications

spegfail:;}ions Wiring length: 20 m (max.) Wiring length: 50 m (max.)
General T/20276-SB T/20276-SB
specifications AWG22 x 2C + AWG24 x 2P AWG16 X 2C + AWG26 x 2P
Finished shape | 6.8-mm dia. 6.8-mm dia.
Inner

construction
and lead colors

Orange @

Standard length | 5 m, 10 m, 15 m, 20 m 30m, 40 m, 50 m

B Connector Kit

This part is for connecting the encoder of the Servo Unit or Servomotor.
Table A.3 Connector Kit Type

Type Connector Kit model Connector Kit part
Plug (solder type) for the JZSP-CMP9-1
Servo Unit encoder t [ @
connector (CN2)
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A.3 Servomotor Connectors

B Servomotor Connectors

There are two types of detector and motor connectors: the standard connector and the IP67

connector. The standard connector is not splash resistant.
The connectors also vary for Servomotors without holding brake and Servomotors with

holding brake.

Standard Connectors (without brake)

Table A.4 SGMKS Connectors for Servomotors without Brake

Applicability Receptacle L-shaped plug* Straight plug* Cable clamp*
= | Motor mode! |05A0A | MS3102A18-10P MS3108B18-10S MS3106B18-10S MS3057-10A
[

3 |number 09A0A
2. [ SGMKS- 13A0A
Q
s 20AC0A | MS3102A22-22P MS3108B22-22S MS3106B22-22S5 MS3057-12A
Q
e 30ATIA
2 44A00A
9]
§: 55A00A | MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
@ 75A0A
Encoder connectors MS3102A-29P MS3108B20-29S MS3106B20-29S MS3057-12A

Motor side

Cable side

* A cable clamp and either an L-shaped plug or a straight plug must be provided by the customer.

Standard Connectors (with brake)

Table A.5 SGMKS Connectors for Servomotors with Brake

Applicability Receptacle L-shaped plug* Straight plug* Cable clamp*

8 | Motor model j05AOA | MS3108B18-10P MS3108B20-15S MS3106B20-15S MS3057-12A

39

3 5 number 09ATA

8 2|sGMKsS-  [13AD0A

[o BN 9]

& 5 20A0A | MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
30ALIA
44A0A

Encoder connectors MS3102A-29P MS3108B20-29S5 MS3106B20-29S MS3057-12A

Motor side

Cable side

* A cable clamp and either an L-shaped plug or a straight plug must be provided by the customer.
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IP67 Connectors (without brake)

Table A.6 SGMKS Connectors for Servomotors without Brake

End Bell or Back Shell

o Plug-only Anale Cable clamp
Appiicabilit Receptacle model . g . - Manufacturer
P y P model (L-shaped) [Straight model model >
model
§ Motor 05ACJA | CE05-2A18-10PD MS3106A18-10S CE-18BA-S CE02-18BS-S CE3057-10A-1" | DDK
3" Imodel  |09ALIA (D190)
Q
3 [humber [13A0A
% |SGMKS-
g 20A00A |JLO4HV-2E22-22PE-B |JLO4V-6A22-22SE |JL04-22EBL {JL04-22EB JL04-2022CK (14) |Japan Aviation
= 30A0A Electronics Ind,
8 44ATIA Lid.
o
@ 55ACIA | JLO4V-2E32-17PE-B JLO4V-6A32-17SE | Use a flexible | Use a flexible Use a flexible Japan Aviation
75AC0A conduit. conduit. conduit. Electronics Ind,
Ltd.
Encoder connectors 97F3102E20-29P MS3106A20-298 CE-20BA-S CE02-20BS-S CE3057-12A0" DDK
(D190)
;—-—_—V—._—._/
Motor side Cable side
*1.  End Bell is the name of a product manufactured by Japan Aviation Electronics Ind, Ltd., and Back
Shell is the name of a product manufactured by DDK.
*2.  Select the character for the box (1) in the Cable Clamp model numbers according to the lead wire
diameter.
*3. A cable clamp and either an L-shaped plug or a straight plug must be provided by the customer.

Note 1. The same detector connector is used for all motors.

2. In order to provide an IP67 protective structure, use a plug, End Bell, Back Shell, and cable clamp

from the table above.

3. For information on an applicable flexible conduit, contact the conduit manufacturer.
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IP67 Connectors (with brake)

Table A.7 SGMKS Connectors for Servomotors with Brake

End Bell or Back Shell "

A Plug-only Angle Cable clamp
Applicabilit Receptacle model . g , . Manufact
PP y placie model™® (L-shaped) {Straight model model™ anutacturer
model
£ |Motor  J05A0A |JLO4V-2E20-15PE-B | JLO4V-6A20-15SE | JLO4-20EBL | JL04-20EB JL04-2022CK (14) | Japan Aviation
:?)' model  |09ACOIA Electronics Ind,
3 |number [13ALA Ltd.
§- SGMKS-
% 20A00A 1J1.04-2E24-10PE-B  |JL04V-6A24-10SE |JL04-24BL {JL04-24EB JL04-2428CK (17) |Japan Aviation
o 30A0A Electronics Ind, -
g A4ATIA Lid.
Encoder connectors | 97F3102E20-29P MS3106A20-29S | CD-20BA-S |CE02-20BS-S |CD3507-12A-(07 |DDK
(D190)
\.—._...\,__....____/
Motor side Cable side

#1.

*2.

*3.

Shell is the name of a product manufactured by DDK.

diameter.

Note 1. The same detector connector is used for all motors.

End Bell is the name of a product manufactured by Japan Aviation Electronics Ind, Ltd., and Back

Select the character for the box ({1) in the Cable Clamp mode] numbers according to the lead wire

A cable clamp and either an L-shaped plug or a straight plug must be provided by the customer.

2. In order to provide an IP67 protective structure, use a plug, End Bell, Back Shell, and cable clamp
from the table above.

3. For information on an applicable flexible conduit, contact the conduit manufacturer.
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B Servomotor Connector Pin Arrangement

Encoder Connector Wiring Specifications (Serial Encoder)

e For an absolute encoder

Receptacie: MS3102A20-29P

Applicable plug (to be provided by customer)
Plug: MS3108B20-29S

Cable clamp: MS3057-12A

A - K —
_ L _
C PS M -
D /PS N -
E - P —
F - R —
G | PGOV S | BAT-
H PG5V T BAT+
J FG (frame ground) - -
e For an incremental encoder
— K | —
B - L —
Cc PS M —
D | /ps N | —
E — P -
F - R -
G PGOV S -
H PG5V T -
J FG (frame ground) - -

Main-circuit Connector Wiring Specifications (without Brake)

U phase

V phase

W phase

OI0|®|>

FG (frame ground)

Main-circuit Connector Wiring Specifications (with Brake)

A U phase E Brake terminal
B V phase F Brake terminal
C W phase G Not used.

D FG (frame ground) - —




A.4  Servo Unit/External Pulse Encoder Cables

The connectors and cables used to connect the Servo Unit to an external pulse encoder are
described below.

Serial encoder cables are the same as those for the Servomotor encoder.

B Connector Kit (for CN4)

Connector Kit parts list
Connector Kit
Connector Case
model
Mode! Qty. Model Qty.
DE9406973 10120-3000VE* 1 10320-52A0-008* 1

* Mfd. by SUMITOMO 3M

M Absolute Puise Encoder Cables

Cable model L (mm)
DP8409123-1 3000 *2)00
DP8409123-2 5000 i
DP8409123-3 10000 *5®
DP8409123-4 15000 *%
DP8409123-5 20000 3

Cable AWG22 x 3C, AWG26 x 6P

(L
[ RN ]

»!
Lt}

B Incremental Pulse Encoder Cables

Cable model L (mm)
B9400064-1 3000 *t™°
B9400064-2 5000 *H0
B9400064-3 10000 **
B9400064-4 15000 ¥
B9400064-5 20000 *°

Cable AWG22 x 3C, AWG26 x 4P

(2
A\N

-
77

»l
B

K‘r
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Cable Wire Material

The applicable cable specifications for pulse encoder cables are shown below.

Cable
specifications

Incremental encoder

Absolute encoder

construction
and lead colors

Al:Red

A2:Black

A3: Green/yellow

F1: Blue-white/blue
Twisted pair

F2: Yellow-White/yellow
Twisted pair

F3: Green-White/green
Twisted pair

F4: Orange-White/orange
Twisted pair

General Composite KQVV-SW Composite KQVV-SW
specifications AWG22 x 3C, AWG26 X 4P AWG22 x 3C, AWG26 x 6P
Finished shape | 7.5-mm dia. 8.0-mm dia.

Inner

Al:Red

A2: Black

A3: Green/yellow

B1: Blue-white/blue
Twisted pair

B2: Yellow-White/yellow
Twisted pair

B3: Green-White/green
Twisted pair

B4. Orange-White/orange
Twisted pair

BS5: Purple-White/purple
Twisted pair

B6: Grey-White/grey
Twisted pair

Standard length

3m,5m,10m, 15m,20m
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A.5 Spindle Motor Cable

The size of the crimp-style terminals (power, fan) and encoder connector for the spindle
motor are different according to the motor.

For details, refer to the motor drawing.

B Spindie Motor Power Cable

600-V cross-linked polyethelene wire 90°C

v O] [ TOwu
v O] 1O v
WO ] [ TOw
& QL] - J0e

Inverter Spindle motor
U, V ,W terminals U, V, W terminals

For Inverter wire and terminal sizes, see the table for terminal block tightening torque in
Section 6.2.3 Wiring Specifications.

B Spindle Motor Serial Encoder Cable

Heat-shrink tube
JZSP-CMP09-00[1

d 3%
Spindswerter plug connector CN2 Spindle motor encoder connector
55102-0600 (Nihon Morex) Plug housing JEC-9P (JST)
Pin contact J-8P114C (JST)
No. 4-40 UNC screw | 2xJ-SL-1C (JST)
E-ring 2XJ-ER (JST)

Separate caulking tool required.

For the serial encoder cable, use the same one that is used for the Servomotor encoder cable.
For details, see the item on cable wire material in A.2. Servomotor Encoder Cables.

Observe the following precautions in wiring.

® Bundle the necessary number of shielded wires for the round terminal being used, and
cover with a tube.

o Cut off the unused signal wires or shielded wires at the end of the sheath.

e Gather the cut signal wires or shielded wires so that they do not protrude from the
heat-shrink tube.

® Make the part of the signal wire not covered by the shield 40 mm or less.
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M Spindle Motor Pulse Encoder Cable

TN DP8409123-[] ] :ﬂ
— ]

Inverter CN4 Spindle motor

Connector: 10120-3000VE Encoder connector

Housing: 10320-52A0-008 (SUMITOMO 3M) Plug housing MLP-12 (JST)

Socket contact LLF-01T-1.3x 11 (JST)
(PinNos. 1109, 11, 12)
LLF-41T-1.3x1 (JST)
(Pin No. 10)

Special tool YC-202 (JST)

The pulse encoder cable is the same as that for the Servo Unit external pulse encoder
(absolute). For details, refer to the item on cable wire material in Appendix A.4.

B Fan Motor Cable for UAKA-30AL1 0, -37AL1, UAKB-15A00

600-V viny! insulated wire 60°C

U 2 mm? or larger 10 u
200 VAC V }_1 10 v

w 10 w

Spindle motor fan terminal

A-15
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A.6 Spindle Motor Encoder Connectors

B Spindle Motor Serial Encoder Pin Arrangement

Pin5 Pin 1 Connector: 17LE-13090-27 (DDK)

Applicable connector: JEC-9P (JST)

Cover set: J-C9-1C (JST)

Pin contact: J-SP114C  (JST for AWG20 to 24)

Special tools
Pin crimping tool: YRS-440 (JST)
Pin pulling tool: DEJ-03 (JST)

Pin No. Signal
+5V

S-phase output

Open

Open
ov

/ S-phase output

Open

Open

CioiN|[flojlo|h|jw|[no |-

Open

Note: Do not use open pins.

M Spindle Motor Pulse Encoder Pin Arrangement
Applicable plug housing: MLP-12

Socket contact
*LLF-01T-1.3x 11

(PinNos. 1109, 11, 12)
*LLF-41T-1.3x1 (Pin No. 10)

ML connector (MLR-12)

No. Name No. Name
1 +5V 7 PC
2 ov 8 |/PC
3 PA 9 FG (Frame ground)
4 |/PA 10 | SS (Shielded)
5 |PB 11
TS
6 |/PB 12

Note 1. Pin Nos. 11 and 12 are for the thermistor signal wires from the motor.

2. The slash (/) in front of PA, PB, and PC indicate inverted signals.
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Dimensions and Specifications

B.1  Brake Power SUpply Unit - = -« =« -rsrsreerereeemeaeen.. B-2
B2  NOISE FilEr <= v+ nvrvravenrnernnneneaneannnaeeenn.. B-4
B.3 Magnetic Contactor for Winding Selection ==-+---- s B-8
Bid AC REACIOr =+ ++ r v rrrrernernrnsaneaeansannnenn. B-10
B.5 Pulse Generator for Spindle -« --xremremriisaenn B-12
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B.10 3-AXiS SErVO UNit-«-v«rxrrrerremrenmarsanairaennann. B-27

B-1



AR EIRTAVE O QU DT eIV IO

B.1.1 Dimension Diagram

B.1

Brake Power Supply Unit

B.1.1 Dimension Diagram
B OPR109F, OPR109A
< 74 > . 40 R
6, 27
|
| A
@@ =]
{ 1 I | ' ] 4 (
A\ 4 ]
STk -————-—l—————w—Et}—-— Iy A
3 T
1
i
~T- | o 0n
! 3 4 \ 5 6 y L
®||@]|®][® , 3
i
51 N
54 = 6
64 . 20
Note 1. Do not short-circuit output terminal numbers 3 and 4.
2. Tighten the terminal block screws securely.
3. A protective element is built-in. There is no need to install an external one.
4. The contacts used for numbers 5 and 6 must be a DC switching type with a switching
capacity 5 to 10 times the rated current of the breaker that is used.
AC input DC output .
tput | A
Model Rectification Frequency voltage (AC) | voltage (DC) DC outp pproximate
(Hz) current (A) mass (kg)
V) V)
OPR109A Single-phase, 50/60 200 90 1 0.1
half-bridge type
OPR109F Single-phase, 50/60 100 90 1 0.1
full-bridge type
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D.1T Bbrake rower Supply unit

B.1.2 Circuit Diagrams

B OPR109F

|

Input | []
100 VAC I
]

Protective
element
=
L

—EI )

@
Y]
x
[0

B OPR109A
T Switch
"__________‘__qli\;iém_——
2£ . Nl i
T ® 4
=
Input ! N *gg Brak
g2 rake
200/220 VAC ! Rectifier ne. ° !
1 [}
—0 13
T .
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B.2.1 Connection Example

B.2 Noise Filter

B.2.1 Connection Example

The noise filter suppresses the high-frequency noise that is generated by the Inverter and
relayed to the power supply.

Circuit Inrg?:;?iil?gr Magnetic
ircui
breaker contactor AC reactor Converter
CIMR-MRXN
R —/\—/}/ IN 01
s _..../\...._/;/
)
T ._.f\_../

Note: Do not connect the input-side noise filter to the output side (motor side).
B.2.2 Specifications

There are three types of input-side filters: standard, EMC-compliant, and simple. Select the
type from the table below according to the Converter capacity.

Capacity Standard

Mode! Code No. Qty. Current
3.7 kW FN2581L-30-07 FIL001064 1 30A
5.5 kW FN258L-42-07 FIL001065 1 42 A
7.5 kW FN2581.-55-07 FIL001066 1 55A
11 kW FN258L-75-34 FIL001067 1 75 A
15 KW FN258L-100-35 FIL001068 1 100 A
18.5 kW FN258L-130-35 FIL001069 1 130 A
22 kW FN2581.-180-07 FIL001070 1 180 A
30 kW FN359P-250-99 FIL001071 1 250 A
37 kW FN359P-250-99 FI11.001071 1 250 A
45 kW FN359P-300-99 FIL001072 1 300 A
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EMC-compliant
Capacity
Model Qty. Current
3.7 kW FS5973-35-07 1 35A
5.5 kW FS85973-35-07 1 35A
7.5 KW FS5973-60-07 1 60 A
11 kW FS5973-60-07 1 60 A
15 kW FS$5973-100-07 1 100 A
18.5 kW FS5973-130-35 1 130 A
22 kW FS5973-160-40 1 160 A
30 kW FS$5973-240-37 1 240 A
37 kW FS5973-240-37 1 240 A
45 kW Under development - -
) Simple
Capacity
Model Code No. Qty. Current
3.7 kW LNFD-2303 HY 72600-D2303HY 1 30A
5.5 kW LNFD-2303 HY 72600-D2303HY 1 30A
7.5 kW LNFD-2303 HY 72600-D2303HY 2 60 A
11 kW LNFD-2303 HY 72600-D2303HY 2 60 A
15 kW LNFD-2303 HY 72600-D2303HY 3 90 A
18.5 kW LNFD-2303 HY 72600-D2303HY 4 120A
22 kW - - - —
30 kW - - - -
37 kW - - - -
45 kW - — — —_

Note: When using multiple filters, connect them in parallel.
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B.2.3 Dimension Diagrams

B.2.3 Dimension Diagrams

B Standard Type
The dimensions of the standard noise filters are shown below. (Unit: mm)
Model Diagra A B c D E F G H J L o} P
m No.
FN258L-30-07 1 335 15041 60 305 320 35 6.5 400 10.1 9 M3 AWG10
FN258L-42-07 1 329 185:+1 70 300 314 45 6.5 500 15 12 M6 AWGS
FN258L-55.07 1 329 185+1 80 300 314 55 6.5 500 15 12 M6 AWG6
FN258L-75-34 2 329 220 80 300 314 55 6.5 - 1.5 - M6 —
FN258L-100-35 2 37915 220 90£0.8 | 350+1.2 364 65 6.5 - 1.5 - M10 _
EN258L-130-35 2 439+1.5 240 110£0.8 | 40012 | 414 80 6.5 - 3 - M10 -
2
FNZ58L-180-07 3 438+1.5 240 110+0.8 | 400£1.2 | 413 80 6.5 500 4 15 M10 50 mm
FN359P-250-99
4 Dimensions are shown in diagram.
FN359P-300-99
P
2
e e LL{E
o
——— T
2 > M S
P N TN b
ot o [ e
g = 1 N (@
o =@ 9 D\O Q® I
"’L ] =y ll
* L3
Diagram 1 Diagram 2
p
8 H o5°
4 ' 2 : s
t 4 - !
L E P> o . 515i"5 ?f
* A > T d +05
564=15 b 20, 1007
. D LWHy LG e S 2% M5 x8
. l L Ja <) [-) % Y
4 E: o 4
0w y
=g ncti I BE
¢ [ v SRSt b Q B
’D\ Eor] Y N[ ) N
—4_ lo} £2= 4 i 7| " !
* 210%05| 210+05 §’ 302 | M12
. g \_64:):1
Diagram 3 Diagram 4

B-6



B.c INOVIOT Fael

H Simplified Type

The dimensions of the simplified noise filters are shown below. (Unit: mm)
Noise filter Terminal
Model block Nzisj
W D H A B C X Y 9
LFND-2303HY 240 125 100 210 95 33 10 13 1.6
i W »
A L
A

ﬁR
@] S
@ T

L1 T4
L2 T2
L3 30

‘é;
e .
o

=4
[63]
L4
A

A

[ |
)

Note: The external drawing shows a 3-phase model.

PRIN M4x8
]
/ 9y
NS SIS SRR
A
P12 10/ 15
P SN
- " Mounting screws: 4-M4 x 10
Detailed view of terminal block Detailed view of mounting hole
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B.3 Magnetic Contactor for Winding Selection

The specifications for the magnetic contactor for winding selection are shown below.

W Ratings and Specifications

Model

Standard

HV-75AP4

HV-150AP4

HV-200AP4

IPM motor

HV-75BP4

HV-150BP4

HV-200BP4

Contact form

Three main NO contacts, three main NC contacts and one auxiliary NO

contact

Rated insulation voltage 600 V
Rated ON current | Continuous 75 A 150 A 200 A

30 minutes 87 A 175 A 226 A
Interrupting current {220 V 200 A 400 A 400 A
capacity
Switching frequency 600 times/h
Mechanical life 5,000,000 operations
Electromagnetic coil rating 200 V 50/60 Hz, 220 V 50/60 Hz, 230 V 60 Hz
Mass 2.5kg [ 5.0kg 5.0kg
Ambient temperature —-10to 55°C
Humidity 10% to 95% RH (with no condensation)
Inverter capacity  |200 V class 37015KW | 1851030kW 37 kW

M Dimension Diagrams
Operating circuit terminal (M4) \
< 170 .

4-M6 mounting holes \

Operating circuit terminal (M4) “:} '%"P
13)514)6 170 18
A b—d P .
TP L =§L° = ELEe EB
M~ N7
0 | 2| o=l il Blsetve
7 =y = n hotes "0
Cun) = LTo g’b =
. N Y JE = E 3
a0
65
e 2 /] 145
o7 ] /e 160 > ¢ 107 »

Main circuit terminal (M5)

Main circuit terminal (M8)

Dimensions in mm

(a) HV-7501P4

B-8
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A

164
148

B4 )¢ 64 ]

192 »

Dimensions in mm

(b) HV-15000P4, HV-20000P4



Mounting

B Terminal Description

0.0 Viagneut LOraclor 101 vvinaing oelecuon

Terminal names and operating statuses are shown below.

Terminal Name Operating status
13-14 Selection signal +24 V ov
(low-speed winding) i (high-speed winding)
1-2 Three main NC OFF ON
3-4 contacts
5-6
7-8 Three main NO ON OFF
9-10 contacts
11-12
15-16 One auxiliary NO OFF ON
contact
17-18 200-V power supply - -
T2 34 56 T2 [ij_? 56
O O (0]
7 (8)j 9 10 11 12 7 8 9 10 11 12

(a) HV-OO0AP4 (Std.)

(b) HV-CIOD BP4 (IPM motor)

Fig. B.1 Main Circuit Contact Configuration

B Mounting Direction

Use the diagram below to determine mounting direction.

Possible

HV-7501P4

HV-15000P4, HV-20001P4

Not

possible

Terminal surface

Terminal
surface

Terminal surface
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B.4 AC Reactor

M Specifications

Converter Reactor Time Cn'rcun Frequency Ratedt Inductance | Insulation Approx.
capacity code rating voltage (Hz) curren (mH) class mass
v) (A) (kg)
45 kW X010199 100% 230 50/60 150 0.07 B 34
continuous
37 kW X010201 100% 230 50/60 120 0.09 F 16
continuous
30 kW X010205 100% 230 50/60 92 0.1 H 12
continuous
22 kW X010204 100% 230 50/60 77 0.14 H 12
continuous
18.5 kW X010203 100% 230 50/60 63 0.17 H 8
continuous
15 kW X010202 100% 230 50/60 46 0.21 H 8
continuous
11 kW X10217 100% 230 50/60 32 0.28 F 6
continuous
7.5 kw X10216 100% 230 50/60 23 0.41 F 4
continuous
5.5kW X10215 100% 230 50/60 16 0.56 F 3
continuous
3.7 kW X10214 100% 230 50/60 10 0.84 F 2.5
continuous
B Dimensions
Converter | Reactor | Diagram y o Dimensions (mm)
i d No.
capacity | code 0 (Max,) B (Max.) B2 C1 c2 D E F | J K L M H
37kW | X10214 1 120 }'71 45 355 | 9543 | 25 40 50 105 | 23 M6 - 7 M4 20
55kW | x10215 1 135 88 55 44 | 1055 25 50 70 130 | 32 | M6 - 7 M4 22
7.5kW | X10216 1 130 98 65 49 110545 | 36 50 80 130 | 32 | M6 - 7 M5 22
11 kW | X10217 1 160 | 105 70 525 }125#5] 36 75 85 160 | 23 | Msé - 7 M5 25
15kW  |X010202] 1 180 | 100 80 50 | 150+5{ 40 75 80 180 | 23 M6 10 7 M6 25
18.5 kW |X010203 1 180 | 100 85 50 | 150x5{ 45 75 80 180 | 23 | M6 10 7 M6 25
22kW [X010204} 1 210 | 102 90 51 17045 45 75 80 205 32 | M6 12 7 M6 25
30 kW  1X010205 1 210 | 102 95 51 J17045| 47 75 80 205 | 32 | Mé 12 7 M8 25
37 kW 1X010201 2 210 | 116 | 230 — 17545 | 130 75 95 205 | 23 M6 - — | M0 25
45kW 1x010199| 2. 245 156 | 275 — 1206+5] 120 | 150 | 140 | 240 | 32 | M8 - — | ™10 | 25
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bB.4 AL Rheactor

Diagram 1 (Converter capacity: 3.7 kW to 30 kW)

6-M: Terminal

U X VI YWZ v
l | AL A | | N
|+ ; 4
I} 1 : e I
|
' ~
[ O
|
B S gy g = I _
+ i +] v
: - : 1 A 4 A
< F V\J\ 4-J:
4 A »| mounting
boit
—>rhie-
Mounting hole x"
detail ; &

Diagram 2 (Converter capacity: 37 kW, 45 kW)

6-M terminal U, V, W side B1 X, Y, Z side

N

A H

[
L

4 mounting hole
for J screw
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B.5 Pulse Generator for Spindle

B NE-1024-2MD-11 (6000 min™)

©
9 A
+°0.014 L(')
[
+
__‘ 2
4 -
. : = =
4-M3 (depth 8) 8 1,
(3805 | 971 : .
Dimensions in mm
M NE-1024-2MDF-068-11 (6000 min'1)
NE-1024-2MDF-068-12 (8000 min™")
2,
3+ 2 1.15°0%"
| 823 1
LN Y 59 e ] e
B o g y ] © y
[sp]
)
<

¢
D
%)

o o 8le o
< o 1T g
& il e jor- B| gl gt o -
e o 1 ©
e © I <« 28 ©
v < 7_
y NAECE Y =
' mounting hole n : |
®56+0.2 u_ 3 5 -
33+0.5 102+11 T -—-—
$68+0.5 < >it >

A 4

Dimensions in mm
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B.6 Converter

B.6.1

CIMR-MRXN2045, -MRXN2037 (45 kW, 37 kW)

@ Dimension Diagram

< 1877 > 4-6-dia,
" 99 plSre 825 .25 /Mn_ﬁﬂg_h%s 154.5 (P,N) N
at L i B ol L. < "
| K A
- ) 0 o = r:) bl c 4 o= d
: o it i S S 4
g predf | KDITHD DI o 1
[{e] e 1 X
N"
1 N | O 1@ Al
T =1 =) ol
CHARGE .
w1 o 7] [T
yy S @ o g
~ B 191.2 R
b I - v
©
o
Lo}
oi
=~
RL1  SL2 TS
H I
A o]
w Y
S |0t E_y_
<[ - [y = ?
Y vy V?\)'VFO |E\ AWA [ y A
< 1315 Laon 1 ot 10 €] N
iy LAl o A Nl o
355, 38,] o 288, ~ 16 BSTALAZ)
51« 200 » . 150 s
. 248 » - 174.7 o100
B (226) R
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B.6.1 CIMR-MRXN2045, -MRXN2037 (45 kW, 37 kW)

B Panel-cut

The shaded area is dust-proof packing.
(Attached to mounting surface of product.)

4-M5 screw holes

;V///////
/
:
Remove ’
E ol | ©
E 28%%
/ !
E/ 7% 'J'
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D.O Lonverter

5.1

B.6.2 CIMR-MRXN2015, -MRXN2018, -MRXN2022, -MRXN2030
(15 kW to 30 kW)

B Dimension Diagram

97.7 P 4-6-dia. mounting holes
45 . 25

154.5 (P,N) .

26

CHARGE

Indicator (red)\ Eb
by

330
350
360
296

287

261.5

172.3

225, 27, .27

Y 'j——e—r—F ] N ¥ ey = a_

27

2 9.3 (E)

805 | 116 (RS,T.A1,A2)
205 20 M 150

24 | 100 < 174.7

(226)

40.5
28.5
7.5

100

A
YY VY

A A
s
&3

A 4
A
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B.6.2 CIMR-MRXN2015, -MRXN2018, -MRXN2022, -MRXN2030 (15 kW to 30 kW)

M Panel-cut

The shaded area is dust-proof packing.
(Attached to mounting surface of product.)
4-M5 screw holes

|
| i

L=

s

7)) =i\

100 N
140
148
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B.7

Inverter

B.7.1

CIMR-MXN2030, -MXN2015, -MXN2018, -MXN202
(15 kW to 30 kW)

B Dimension Diagram

< 96.5 » 4-6-dia. mounting holes
o 45 1425, / 154.5 N
< PlE=>=p —2 al
A a“c
ol - ° @ S+ |
[V > = = 4 A
A be ey
N ) (-2
y i } + —- ———
] e O
Ll o
(&
CHARGE i —
] 2l 8 2 8 o 2
(<] E ™| M ™ o
P~ E! H
& w 06 !‘I;
o 8
~ r}
S
¥
[«2]
<
<
U/T1 VT2 W/T3 E
H
7y é*)“@” 4/ KA @ Y
g Hlele v f .
— 5 Y
Y. v VY ¥ . I (S‘k 4 \ 4 jl: Y
) 815 I~ + 4 10(E
N < » — N
S S e e 22 El &2 125 (8) 1 o
el >
ie 100 > 126 (UV,W) 4
< 148 N " 150 >
« 1747 e 100 >
« (226) >
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B.7.1 CIMR-MXN2030, -MXN2015, -MXN2018, -MXN202 (15 kW to 30 kW)

B Panel-cut

The shaded area is dust-proof packing.
(Attached to mounting surface of product.)

I —

>

Remove

LTRSS

300
330
350

/ |
E/{M//%M/// .
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B.8 1-Axis Servo Unit

B.8.1 SGDK-75AEA, -60AEA (7.5 kW, 6.0 kW)

B Dimension Diagram

. 148+0.5 .
100205 ale 4 Airflow
Y _
X y
YASKAWA 200V 1 A
SERVOPACK @ @
SGOK-7SAEA
A
A
B [
CNS @- :
NB H
¥ ol in. |
swi) - fi +H ® g
CcHARGEQ RDYQE 5 o 8 N
Do
« -
CN1
CN8 T
s
m il
® y
b aQ®]| ¢ [ '\}‘
& 4 P
L -+_k ﬁ:l_@l T \ 4 (ﬂ; Ny
A K (40) 150 100
\ 4-6-dia. holes 212 «pie pie pY >

Airflow direction (2.5 m/s or greater)



B.8.1 SGDK-75AEA, -60AEA (7.5 kW, 6.0 kW)

B Panel-cut

The shaded area is dust-proof packing.
(Attached to mounting surface of product.)

4-M5 screw holes

MO
—|—
]

A 4

J

A 4

A

2,22

>

Remove

300
330 {mounting pitch)
350

ANANANEANERAARURA N AR SRA SRS URN RN \&\\X&&\\\X\Xx\.g

ﬁ\

S e S O A T A, TN T ST T SOOI TN TTESE

A////%

20 1 100 (mounting pltch
e 140
- 150

10

A\
mf

y
Fy
S

A
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8.8 1-Axis Servo Unit

B.8.2 SGDK-50AEA (5 kW)

B Dimension Diagram

Power supply protective cover

2 > | =
Qf O ,l;\
5005 | T o
’ v
A -
& A 'y
v L A
s
200V
A
7y
3]
CNSE Il
) i
|
g ©
s %

-2
R
Fj2 5@
[—
310
330%0.5
3501
@

CNZ_— Lj
CN8 ]
Sy € &g
5
A 4 Pt
ol o le—78)_lq 150 < ro >
4-6-dia. holes

Airflow direction (2.5 m/s or greater)
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B.8.2 SGDK-50AEA (5 kW)

M Panel-cut

The shaded area is dust-proof packing.
(Attached to mounting surface of product.)

4-M5 screw holes

o
-

1 (13)

A

\

=l

Remove

330 {mounting pitch)
350

TR S TOERNNL ST TSN S
AAATT TN X AERITETTRXXT SERTENSESE
300

S,
r\\
N

Pea ey

=E
7540 I ol 14 2.5
(ERIAETLNR )
75\,

\50 (mounting pitch)
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B.8.3 SGDK-30AEA, -20AEA, -15AEA, -10AEA, -05AEA
(3.0 kW to 0.5 kW)

B Dimension Diagram

74£05

50£0.5 ﬁvg"
- _4; i 3 £ Airflow
y YASKAWA . : o ":A
senvomcx ‘ e
HITHITNe ¥
Y
&

|

il

T

s (O

CHARGEQ fpy Q

vy
2 -
=] e (=N
288
Mo
[ 31
© ©
[o33
o

CN1
o]
x

h 4

"ﬁ“ Qe il ® y
7 S Y 25 4 -— &
S o LR N'
- (75) oo 150 e 100 R
4-6-dia. holes
L

Airflow direction (2.5 m/s or greater)
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B.8.3 SGDK-30AEA, -20AEA, -15AEA, -10AEA, -05AEA (3.0 kW to 0.5 kW)

M Panel-cut

The shaded area is dust-proof packing.
(Attached to mounting surface of product.)

4-M5 screw holes

(10)

7

7
7

/l

2
E a
6 /
? 7

g
7 7 14
g Remove 2 § % g
Y g g
Z
? 4

7
/ /

/
E a
’

/‘ y
% DV
o

ya NI P S 175 ¢
6yl e\ e

79\

50 (mounting pitch)
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B.Y £-AXIS Servo unit

B.9 2-Axis Servo Unit

B.9.1 SGDK-3030AEA, -2020AEA, -1515AEA, -1010AEA, -0505AEA

(3 KW, 2 kW, 1.5 kW, 1 kW, 0.5 kW)

B Dimension Diagram

74+0.5

. 50205 &2 3
¥y ¥
—6*)— —6*) y g 4 Airflow
YASKAWA 4 [ ~t
yssgvopAchA k. 5
SQOK-3030A! A
(OOUODICENE (e ,
cNS "
AB
= ]
el B
cmﬁanx:;S o 8 g
cNy « ©
CHiB uil} _f\-r >
A = o713
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B.9.1 SGDK-3030AEA, -2020AEA, -1515AEA, -1010AEA, -0505AEA (B KW, 2 kW, 1.5 kW, 1 kW, 0.5 kW)

B Panel-cut

The shaded area is dust-proof packing.
(Attached to mounting surface of product.)

4-M5 screw holes
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50 (mounting pitch)
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B.10 3-AXIs servo Jnit

B.10 3-Axis Servo Unit

B.10.1 SGDK-101010AEA, -050505AEA (1 kW, 0.5 kW)

B Dimension Diagram
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B.10.1 SGDK-101010AEA, -050505AEA (1 kW, 0.5 kW)

M Panel-cut

The shaded area is dust-proof packing.

(Attached to mounting surface of product.)

4-M5 screw holes
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Drive Unit for Machine Tools

USER'S MANUAL

IRUMA BUSINESS CENTER
480, Kamifujisawa, Iruma, Saitama 358-8555, Japan
Phone 81-42-962-5696 Fax 81-42-962-6138

YASKAWA ELECTRIC AMERICA, INC.
2121 Norman Drive South, Waukegan, IL. 60085, U.S.A.
Phone 1-847-887-7000 Fax 1-847-887-7370

MOTOMAN INC. HEADQUARTERS
805 Liberty Lane West Carrollton, OH 45449, U.S.A.
Phone 1-937-847-6200 Fax 1-937-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTD.A.
Avenida Fagundes Filho, 620 Bairro Saude-Sao Paulo-SP, Brazil CEP: 04304-000
Phone 65-11-5071-2552 Fax 55-11-5581-8795

YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Germany
Phone 49-6196-569-300 Fax 49-6196-569-398

Motoman Robotics Europe AB
Box 504 $38525 Torsas, Sweden
Phone 46-486-48800 Fax 46-486-41410

Motoman Robotec GmbH
Kammerfeldstrage 1, 85391 Allershausen, Germany
Phone 49-8166-90-100 Fax 49-8166-90-103

YASKAWA ELECTRIC UK LTD.
1 Hunt Hill Orchardton Woods Cumbernauld, G68 9LF, United Kingdom
Phone 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION
Kfpa Bldg #1201, 35-4 Youido-dong, Yeongdungpo-Ku, Seoul 150-010, Korea
Phone 82-2-784-7844 Fax 82-2.784-8495

YASKAWA ELECTRIC (SINGAPORE) PTE, LTD.
151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapore
Phone 65-6282-3003 Fax 65-6289-3003

YASKAWA ELECTRIC (SHANGHAI) CO., LTD.
No.18 Xizang Zhong Road. Room 1805, Harbour Ring Plaza Shanghai 20000, China
Phone 86-21-5385-2200 Fax 86-21-5385-3299

YATEC ENGINEERING CORPORATION
4F., No.49 Wu Kong 6 Rd, Wu-Ku Industrial Park, Taipei, Taiwan
Phone 886-2-2298-3676 Fax 886-2-2298-3677

YASKAWA ELECTRIC (HK) COMPANY LIMITED
Rm. 2809-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong
Phone 852-2803-2385 Fax 852-2547-5773

BEIING OFFICE

Room No. 301 Office Building of Beijing International Club, 21
Jianguomenwai Avenue, Beijing 100020, China

Phone 86-10-6532-1850 Fax 86-10-6532-1851

TAIPEi OFFICE
9F, 16, Nanking E. Rd., Sec. 3, Taipei, Taiwan
Phone 886-2-2502-5003 Fax 886-2-2505-1280

SHANGHAI YASKAWA-TONGJIM & E CO., LTD.
27 Hui He Road Shanghai China 200437
Phone 86-21-6553-6060 Fax 86-21-5588-1190

BEIJING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xue Yuan Road, Haidian, Beijing P.R. China Post Code: 100083
Phone 86-10-6233-2782 Fax 86-10-6232-1536

SHOUGANG MOTOMAN ROBOT CO.,, LTD.

7, Yongchang-North Street, Beijing Economic Technological Investment & Development Area,
Beijing 100076, P.R. China

Phone 86-10-6788-0551 Fax 86-10-6788-2878

YASKAWA ELECTRIC CORPORATION

YASKAWA

In the event that the end user of this product is to be the military and said product is to be
employed in any weapons systems or the manufacture thereof, the export will fall under
the relevant regulations as stipulated in the Foreign Exchange and Foreign Trade
Regulations. Therefore, be sure to follow all procedures and submit all relevant
documentation according to any and all rules, regulations and laws that may apply.
Specifications are subject to change without notice

for onaoing product modifications and imMErevamonte

MANUAL NO. SIE-S800-60



