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Introduction

Thank you for selecting the Mitsubishi numerical control unit.

This instruction manual describes the handllng and caution points for using this AC
servo/spindle.

Incorrect handling may lead to unforeseen accidents, so always read this instruction
manual thoroughly to ensure correct usage.

Make sure that this instruction manual is delivered to the end user.

Always store this manual in a safe place.

All specifications for the MDS-B Series are described in this manual. However, each
CNC may not be provided with all specifications, so refer to the specifications for the
CNC on hand before starting use.

Notes on Reading This Manual

(1) Since the description of this specification manual deals with NC in general, for the
specifications of individual machine tools, refer to the manuals issued by the
respective machine manufacturers. The "restrictions”" and "available functions"
described in the manuals issued by the machine manufacturers have precedence
to those in the manual.

(2) The manual describes as many spemal operations as possible, but it should be
kept in mind that items not mentioned in this manual cannot be performed.

(3) Of the MDS Series, the CV, SP, V1 and V2 units have been sequentially changed
from the MDS-A Series to the MDS-B Series during February to May 1996.

All of the above models are produced as the MDS-B Series, but to express the
difference from the MDS-A Series, the MDS-A Series is also described.

If there is no differentiating expression between the A Series and B Series, the
item is common for the A Series and B Series.

An effort has been made to describe the A Series and B Series type for the
common items. However, due to space restrictions, this is abbreviated as A/B-V1.
If only the A Series or B Series expression is used, that item is targeted only for
the respective series.



Precautions for safety

Please read this manual and auxiliary documents before starting installation, operation,
.| maintenance or inspection to ensure correct usage. Thoroughly understand the device, safety
| information and precautions before starting operation.

The safety precautions in this instruction manual are ranked as "WARNING" and "CAUTION".

When a dangerous situation may occur if handhng is mistaken
A WARNING leading to fatal or major injuries. '

c CAUTION When a dangerous situation may occur if handling is mistaken
leading to medium or minor injuries, or physical damage.

Note that some items described as | A CAUTION | may lead to major results depending on |
the situation. In any case, important information that must be observed is described.

The numeric control unit is configured of the control unit, operation board, servo amplifier,

spindle amplifier, power supply + servo drive or spindle drive, servomotor, and spindle motor,
etc.

In this manual, the following items are generically called the "servomotor".
« Servomotor '
+ Spindle motor

In this manual, the following items are generically called the "servo ampilifier".
» Servo amplifier
« Spindle amplifier
« Power supply + servo drive or spindle drlve

Changes in terminal names
The terminal names have been changed in two stages as shown below.

Prior to March 95 April 95 to March 96 o ey

R R/L1 L1
0 s s/L2 L2
& T T/L3 L3
= P L+/P L+
£ N /N -
£ Ro L11/Ro L11
= So L21/So L21

G G/ & )




/\ DANGER

/\ WARNING

1. Electric shock prevention

A\
A
A
A
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Do not open the front cover whole the power is ON or during operation. Failure to observe this

could lead to electric shocks.

Do not operate the unit with the front cover removed. The high voltage terminals and charged
sections will be exposed, and can cause electric shocks.

Do not remove the front cover even when the power is OFF unless carrying out wiring work or
periodic inspections. The inside of the servo amplifier is charged, and can cause electric
shocks.

Wait at least 10 minutes after turning the power OFF before starting wiring or inspections.
Failure to observe this could lead to electric shocks.

" Ground the servo amplifier and servomotor with Class 3 grounding or higher.

Wiring and inspection wbrk must be done by a qualified technician.

Wire the servo amplifier and servomotor after installation. Failure to observe this could lead to
electric shocks.

Do not touch the switches with wet hands. Failure to observe this could lead to electric shocks.

Do not damage, apply forcible stress, place heavy items or engage the cable. Failure to observe
this could lead to electric shocks.

/\ CAUTION

1. Fire prevention

Install the servo amplifier, servomotor and regenerative resistor on.-noncombustible material.
Direct instaltation on combustible material or near combustible materials couid lead to fires.

Shut off the power on the servo amplifier side if a fault occurs in the servo ampilifier. Fires could
be caused if a large current continues to flow.

Shut off the power with an error signal when using the regenerative resistor. The regenerative
resistor could abnormally overheat and cause a fire due to a fault in the regenerative transistor,
etc.




/\ CAUTION

2. Injury prevention

A

Do not apply a voltage other than that specified in Instruction Manual on each terminal. Failure to
observe this item could lead to ruptures or damage, etc.

Do not mistake the terminal connections. Failure to observe this item could lead to ruptures or
damage, etc.

Do not mistake the polarity (®, ©). Failure to observe this item could lead to ruptures or
damage, efc.

Do not touch or place parts (cables, etc.) near the servomotor, etc., while the power is turned ON
or immediately after tuming the power OFF. These parts may reach high temperatures, and can
cause burns or part damage.

3. Various precautions
Observe the following precautions. Incorrect handling of the unit could lead to faults, injuries and
electric shocks, etc.

(1) Transportation and installation

> BB BEPERPPOD

Correctly transport the product according to its weight.

" Use the servomotor's suspension bolts only when transporting the servomotor. Do not

transport the servomotor when it is instalied on the machine.

Do not stack the products above the tolerable humber.

Do not hold the cables, axis or detector when transporting the servomotor.

Do not hold the connected wires or cables when transporting the servomotor.

Do not hold the front cover when transporting the servo amplifier. The unit could drop.
Follow this Instruction Manual and install the unit in a place where the weight can be borne.
Do not get on top of or place heavy objects on the unit.

Always observe the installation directions.

Secure the specified distance between the servo amplifier and control panel, or between the
servo amplifier and other devices.

Do not install or run a servo amplifier or servomotor that is damaged or missing parts.

Do not block the intake or exhaust ports of the servomotor provided with a cooling fan.

Do not let foreign objects enter the servo amplifier or servomotor. In particular, if conductive
objects such as screws or metal chips, etc., or combustible materials such as oil enter, rupture

or breakage could occur.

The servo amplifier and servomotor are precision devices, so do not drop them or apply strong
impacts to them.




/N\ CAUTION

A Store and use the units under the following environment conditions.

. Conditions

Environment Servo amplifier Servomotor

. 0°C to +55°C 0°C to +40°C
Ambient temperature (with no freezing) S 1 with no freezing)
Ambient humidity To foliow separate specifications 80%RH or less

{(with no dew condensation)

Storage temperature | To follow separate specifications -15°C to +70°C

90% RH or less

Storage humidity To follow sepérate specifications (with no dew condensation)
Atmosphere |.ndoors (Whgre unit is not subject to dirept §un|ight)
With no corrosive gas, combustible gas, oil mist or dust
Altitude 1000m or less above sea level
| Vibration . To follow separate specifications

‘Securely fix the servomotor to the machine. Insufficient fixing could lead to the servomotor
slipping off during operation.

Always install the servomotor with reduction gears in the designated direction. Failure to do
so could lead to oil leaks. :

Never touch the rotary sections of the servomotor during operations. Install a cover, etc.,
on the shatt.

When coupling to a servomotor shaft end, do not apply an impact by hammering, etc. The
detector could be damaged.

Do not apply a load exceeding the tolerable load onto the servomotor shaft. The shaft could
break.

SEBEBPBB

When storing for a long time, please contact the Service Center or Service Station.




/\ CAUTION

(2) Wiring

B> B> BB

>pB> bk

Correctly and securely perform the wiring. Failure to do so could lead to runaway of the
servomotor.

Do not install a condensing capacitor, surge absorber or radio noise filter on the output side of
the servo ampilifier.

Correctly connect the output side (terminals U, V, W). Failure to do so could lead to abnormal
operation of the servomotor.

Do not directly connect a commercial power supply to the servomotor. Doing so could lead to
fauls.

When using an inductive load such as a reléy, always connect a diode as a noise measure
parallel to that load.

When using a capacitance foad such as a lamp, always connect a protective resistor as a noise
measure serial to that load. : :

When connecting a DC relay for the control output - Servo amplifier
signals, do not mistake the polarity of the diode. @ 4::)2)
Failure to observe this could cause the signals not

to be output due to a fault or the protective circuit ggggl‘" output
to fail.

Do not connect/disconnect the cables connected between the units while the power is ON.

Securely tighten the cable connector fixing screw or fixing mechanism. An insecure fixing could
cause the cable to fall off while the power is ON.

When use of a shielded cable is instructed in the connection diagrams, always ground the cable
with a cable clamp, etc.

Always separate the signals wires from the drive wire and power line.

Use wires and cables that have a wire diameter, heat resistance and flexibility that conforms to
the system. '

(3) Trial operation and adjustment

A\

Check and adjust each program and parameter before starting operation. Failure to do so could
lead to unforeseen operation of the machine.

A Do not make remarkable adjustments and changes as the operation could become unstable.

Vi




/N\ CAUTION

(4) Usage methods

>p B> B ok pbe>e@

Install an external emergency stop circuit so that the operation can be stopped and power shut
off immediately.

Turn the power OFF immediately if smoke, abnormal noise or odors are generated from the
spindle motor or spindle amplifier.

Unqualified persons must not disassemble or repair the unit.
Never make modifications.

Reduce magnetic damage by installing a noise filter. The electronic devices used near the seNo
amplifier could be affected by magnetic noise.

Use the spindle motor, spindle amplifier and regenerative resistor with the designated
combination. Failure to do so could lead to fires or trouble.

The brakes (magnetic brakes) assembled into the servomotor are for holding, and must not be -
used for normal braking.

There may be cases when holding is not posSible due to the magnetic brake's life or the machine
construction (when ball screw and servomotor are coupled via a timing belt, etc.). Install a stop
device to ensure safety on the machlne side.

After changing the parameters or after maintenance and inspection, always test the operation
before starting actual operation.

Do not enter the movable range of the machine during automatic operation. Never place body
parts near or touch the spindle during rotation.

Foliow the power supply specification conditions given in the separate specifications manual for
the power (input voltage, input frequency, tolerable power failure time, etc.).

(5) Troubleshooting

> B>

> B

If a hazardous situation is predicted during power failure or product trouble, use a servomotor
with magnetic brakes or install an external brake mechanism.

Use a double circuit configuration Shut off with NC brake control PLC output.

that allows the operation circuit for [ With a servo ampilifier not provided with the] Shut off with the servo

. EM1/EM2 output, provide double protection| amplifier output
the magnetic brakes to be operated with the emergency stop signal (EMG). (EMG1/EMG2).

even by the external emergency stop ¥ l
signal. Servomotor

RAI ENG
Magnetic
0 brakes o 24V

Always turn the input power OFF when an alarm occurs.

Never go near the machine after restoring the power after a failure, as the machine could start

~suddenly. (Design the machine so that personal safety can be ensured even if the machine

starts suddenly.)

Vil
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(6) Maintenance, inspection and part replacement

DGD > B

Always backup the servo amplifier programs and parameters beforé starting maintenance or
inspections.

The capacity of the electrolytic capamtor will drop due to deterioration. To prevent secondary

damage due to failures, replacing this part every five years when used under a normal
environment is recommended. Contact the Service Center or Service Station for replacemet.

Do not perform a megger test (insulation resistance measurement) during inspections.

If the battery low warning is issued, save the machining programs, tool data and parameters
with an input/output unit, and then replace the battery.

Do not short circuit, charge, overheat, incinerate or disassemble the battery.

(7) Disposal

b B

Treat this unit as general industrial waste.

If the heat radiating fins are protruding from the rear of the MDS Series, substitute Freon is
used. Do not dispose of this type of unit as general industrial waste. Always contact the
Service Station or Service Center for disposal.

Do not disassemble the spindle motor or spindle amplifier.

Dispose of the battery according to local laws.

(8) General precautions

The drawings given in this Specifications and Maintenance Instruction Manual show the covers and safety
partitions, etc., removed to provide a clearer explanation. Always return the covers or partitions to their
respective places before starting operation, and always follow the instructions given in this manual.

Vil
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1. Outline

1. Outline

MDS-B Series servo and spindle system outline
The MDS-A Series is a drive system that corresponds to the MELDAS M500 Series NC that has been
developed to totally connected the servo drive and spindle drive sections. The MDS-B Series is the
successor to the MDS-A Series, and has been developed to satisfy European Safety Standards. This
Series has the following features.

(1)

(2)

3)

4)

(5)

(6)

)

Compact and lightweight

The converters that were conventionally built in each servo and spindle drive have been integrated
into one unit. The drive system volume, installation area and weight have been drastically reduced
with the incorporation of high density mounted electronic parts IGBT-IPM (Intelligent Power Moduie)
and the high performance heat radiating fin.

Standardization of dimensions

The outline has been standardized to the book end type, and by unifying the height and depth
dimensions, installation in cabinets has been made easy. Furthermore, by matching the shape with
the NC unit, an integrated appearance with the NC has been realized.

Low heat generation

By incorporating the IPM and using power supply regeneration in the servo drive, the amount of heat
generated has been greatly reduced.

High speed and precision processing

A high speed CPU has been mounted on the controi PCB, and a 100,000 puise/rotation sub micron
detector has been incorporated as a standard to allow faster and more precise interpolation.

By incorporating the stable position loop control (SHG control) method, having an outstanding
response, the positioning time and tracking have been improved and the machine vibration during
acceleration/deceleration has been reduced.

The cutting performance and cutting precision during position control have been improved by using
the high speed CPU also for the spindie drive.

High speed spindle orientation

Smooth operations and minimum orientation times have been realized by using the high speed
orientation method while allows direct orientation from the high speed during the spindle drive.

Features of the MDS-B Series
(a) European Safety Standards compliant

This Series complies with the European Safety Standards (LVD). Refer to the section
"Compliance to European EC Directives" for details.

Addition of power supply emergency stop input line

With the B Series, the external contactor can be directly shut off from the power supply even when
the emergency stop hot line from the NC does not function for any reason.

(This function is validated with the rotary switch and connected drive parameter settings. Thus, the
functions doe not change from the conventional functions when used in the same manner as the A

Series.)



1. Outline

Compliance to European EC Directives

1. European EC Directives

The European EC Directives were issued to unify Standards within the EU Community and to smooth the
distribution of products of which the safety is guaranteed. In the EU Community, the attachment of a CE
mark (CE marking) to the product being sold is mandatory to indicate that the basic safety conditions of
the Machine Directives (issued Jan. 1995), EMC Directives (issued Jan. 1996) and the Low-voltage
Directives (issued Jan. 1997) are satisfied. The machines and devices in which the servo and spindie
drive are assembled are a target for CE marking.

The servo and spindle drive are components designed not to function as a single unit but to be used with
a combination of machines and devices. Thus, these are not subject to the EMC Directives, and instead
the machines and devices in which the servo is assembled are targeted.

The MDS-B Series complies with the Standards related to the Low-voltage Directives in order to make
CE marking of the assembled machines and devices easier. The EMC INSTALLATION GUIDELINES
(BNP-B8582-45) which explain the servo amplifier installation method and control panel manufacturing
method, etc., has been prepared to make compliance to the EMC Directives easier. Contact Mitsubishi
or your dealer for more information. (Refer to Appendix 2.)

2. Cautions for EC Directive compliance
Use the Low Voltage Directive compliance part for the servo/spindle drive and servo/spindle motor. In
addition to the items described in this instruction manual, observe the items described below.

(1) Configuration
Control panel

Strengthened

insuiation R y
transformer NO-fuse Magnetic  Servo/spindie Motor

breaker contactor drive (servo/spindle)
NFB MC .O
f Y

(2) Environment ,

The servo/spindle drive must be used within an environment having a Pollution Ciass of 2 or more as
stipulated in the IEC664. For this, install the servo amplifier in a control panel having a structure
(IP54) into which water, oil, carbon and dust cannot enter.

(3) Power supply
@ The servo/spindle drive must be used with the overvoltage category Il conditions stipulated in
IEC664. For this, prepare a reinforced insulated transformer that is IEC or EN Standards
complying at the power input section.

(4) Earthing
@ To prevent electric shocks, always connect the servo amplifier protective earth (PE) terminal
(terminal with @ mark) to the protective earth (PE) on the control panel. (Always carry this out
even when using a leakage breaker.)
@ When connecting the earthing wire to the protective earth (PE) terminal, do not tighten the wire
terminals together. Always connect one wire to one terminal.

&)

@ ®)°
- - PE terminal

PE terminal

[-2



1. Outline

(5) Wiring

D Always use solderless terminals with insulation tubes so
that the wires connected to the servo amplifier terminal
block do not contact the neighboring terminals.

@ w— Solderless terminal

+— Insulation tube

- Wire

(6) Peripheral devices and options

@ Use a no-fuse breaker and magnetic contactor that comply with the EN/IEC Standards.
@ Select the wire size according to EN60204.

(7) Others
Refer to the EMC INSTALLATION GUIDELINES for other EMC Directive measures.



2, Drive Section System Configuration

2. Drive Section System Configuration

/\ WARNING

1. Wiring and inspection work must be done by a qualified technician.

2. Wait at least 10 minutes after turning the power OFF before starting wiring or inspections.
Failure to observe this could lead to electric shocks.

3. Wire the servo amplifier and servomotor after installation. Failure to observe this could lead to
electric shocks.

4. Do not damage, apply forcible stress, place heavy items or engage the cable. Failure to observe
this could lead to electric shocks.

/\ CAUTION
1. Correctly carry out the wiring. Failure to do so could lead to runaway of the servomotor, or to
injuries. .
2. Do not mistake the terminal connections. Failure to observe this item could lead to ruptures or
damage, efc. Servo amplifier
3. Do not mistake the polarity ( ® , © ). Failure to observe this VIN
item could lead to ruptures or damage, etc. (24VDC)
4. When connecting a DC relay for the control output signals, do
not mistake the polarity of the diode. Failure to observe this Controf output
could cause the signals not to be output due to a fault or the signal
protective circuit to fail.

5. Magnetic noise may affect the electronic devices used near the control unit or servo amplifier.
Keep the effect of magnetic obstacles to a minimum by installing a noise filter, etc. (Refer to
Option Specifications Parts 5.4.2.)

6. Do not install a phase advancing capacitor, surge absorber or radio noise filter (option LF-
[T"71) on the power wire of the servomotor.

7. Shut off the power with the fault signal.

Failure to do so could lead the regenerative resistor to abnormally overheat and to fires if the
transistor fails, etc.

8. Do not make any modifications to the unit.

9. Some parts are the MDS-B Series instead of the MDS-A Series. The basic specifications do
not differ, but if newly added functions or a newly added capacity is being used, always confirm
the changed points before starting use.

/\ CAUTION

Cautions for using MDS-B Series
1) The power supply unit MDS-B-CV-370 has a different rush sequence from the other supplies.
Thus, always install an external contactor. Do not share the contactor with other power
supplies.
2) The servo drive unit MDS-B-V1-110/150 does not have built-in dynamic brakes. Thus,
always use an external dynamic brake unit.




2. Drive Section System Configuration

(1) Basic system configuration (Example: Spindle + 3-axis servo)

0 S o

NC

®-2|106-1| @ )

Servo Servo Spindle Power
drive unit| drive unit| drive unit] supply
(2-axis) | (1-axis) unit

{Note 1) |

A-V2 A-V1 A-SP A-CV
B-V2 B-V1 B-SP B-CV
(A-CR)
- L+
Link bar -

Il:% Control power supply RS

Uvw
UVW | UVW/| UVW |LL.L2.L3

Power supply unit
power supply RST

[ {Note 3)

Servoi | Servol | Servo] Spindle
motor

motor[~ | motor [~ motor r— Con- AC NFB1

- tactor ——{ reactor | 200VAC

(Note 1)

{Note 2)

(Note 3)

IN

A-AL
B-AL

Servomotor fan Spindle motor fan ST NFB2
11kW, 15kW

In systems which use a spindle drive unit, the spindle drive unit must be placed next to the
power supply unit as shown above. Also install the 11kW and higher servo drive unit next to

the power supply unit.

If also using spindle drive units, arrange the units next to the power supply in order of drive
capacity size.

Excluding the MDS-B-CV-370, the use of a contactor can be selected.

Excluding the MDS-B-CV-370, use is possible without a contactor, but use of a contactor

is recommended for safety purposes.
The rotary switch on the power supply unit must be set as follows according to whether the

contactor is installed.
Contactorinstalled .............. Rotary switch setting =0
Contactor not installed ........ Rotary switch setting = 1
With the A-CR, the rotary switch is fixed to 0. Always install a contactor.
Also install a contactor for the MDS-B-CV-370.
Always install the AC reactor. (The AC reactor is shipped from Mitsubishi.)
Note that this is not required for the A-CR. Wire the AC reactor to the front (NF) side of the
contactor.



2. Drive Section System Configuration

(2) List of units

@ Power supply unit ..... DC power supply to drive unit/regenerative control

Capacity | Weight Dimensions Correspondence to drive unit capacity when single spindle is used
No.| Model | (kW) | (kg) | (HxWxDmm) | (kW)
Type |0.4:0.75i1.5{2.2i3.755i7.6{11i15i18.5{22 263013714555

1 |a-cv-37 37 50 | 380x60x300 |At

2 |A-CV-55 5.5 50 | 380x60x300

3 |ACV-75 75 50 | 380x60x300

4 [ACV-110 | 110 | 85 | 380x90x300 |B1

5 |A-CV-150 | 150 | 105 | 380x120x300 | C1

6 |A-CV-185 | 185 | 105 | 380x120x300

7 |ACV-220 | 220 | 125 | 380x150x300 | D1

8 |A-CV-260 | 260 | 125 | 380x150x300

9 |ACV-300 | 300 | 125 | 380x150x300

10 [B-CV-370 | 37.0 | 125 | 380x150x300

11 |A-CR-10 1.0 2.0 | 380x60x180 |AO

12 |A-CR15 15 2.0 | 380x60x180

13 [A-CR-22 22 2.0 | 380x60x180

14 |A-CR-37 37 2.0 | 380x60x180

15 |A-CR-55 55 2.0 | 380x60x180

16 |A-CR-75 75 25 | 380x60x180

17 |A-CR-90 9.0 25 | 380x60x180

® spindle drive unit ... Spindle motor control

No. | mocel | TR | waiantt) | O | sl spnde | Femars
1 A/B-SP-04 04 | 3.5 380 x 60 x 180 A0 A/B-CV-37
2 A/B-SP-075 0.75 3.5 380 x 60 x 180 A/B-CV-37
3 A/B-SP-15 1.5 3.5 380 x 60 x 180 A/B-CV-37
4 A/B-SP-22 2.2 4.5 380x60x300 | A1 A/B-CV-37
5 A/B-SP-37 3.7 45 380 x 60 x 300 A/B-CV-37
6 A/B-SP-55 5.5 6.5 380 x 90 x 300 B1 A/B-CV-55
7 A/B-SP-75 7.5 6.5 380 x 90 x 300 A/B-CV-75
8 A/B-SP-110 11.0 6.5 380 x 90 x 300 A/B-CV-110
g A/B-SP-150 15.0 8.5 380 x120 x 300 C1 A/B-CV-150
10 | A/B-SP-185 18.5 8.5 380 x 120 x 300 A/B-CV-185
11 A/B-SP-220 22.0 10.0 380 x 150 x 300 D1 A/B-CV-220
12 | A/B-SP-260 26.0 10.0 380 x 150 x 300 A/B-CV-260
13 | A/B-SP-300 30.0 10.0 380 x 150 x 300 A/B-CV-300

* The combination of the power supply unit and spindle drive unit may differ from the above table.
The power supply unit capacity is determined by the motor output, and the spindle drive unit capacity is determined by the motor
characteristics.



2. Drive Section System Configuration

® Servo drive unit ... Servomotor control

No- No Woges [Capacity| Dimensions Drive motor (HA*+)
o |No- (kW) [MDS-A]MDS-B|Axis|053 13 23 1 33 140143 1 80 | 83 110010312001203:300:700:900 11K 15K
1 [ABVI-01 01
2ABVI03 | 03 | A0 |
3 [ABVI05 | 05
o |4 JABVIA0 | 1.0
S[EABVI20 | 20 | At |
2 [6[ABVI35 | 35
$ [7]aABVIas | 45 | B1 | B
~ g laBvIZo [ 70
9 JaBVieo | o0 | ¢ | ¢
10] BVI110 | 110 o
1] BVI-150 | 150
1 |ABNV2-0101] 0.1x2
2 |ABV2-0301 | 0.3+0.1 “LA
3 |[ABN2:0303| 0.3x2 UM
4 |wBV2-0501 | 05+0.1 | A -
M
no
5 |A/B-V2-0503 | 0.5+0.3 =
6 |ABN2-0505] 0.5+0.1 M
L
3 7 |A/B-V2-1005 | 1.0+40.5 =
§ [ IRBVETO0] 102 ] L/LM
3| o jaBv22010| 20+10 A i
10 |[ABV2-2020 | 2.0%2 M
11 |A/B-V2-3510 | 3.5+1.0 |\Ln
12 |ABv2-3520 | 35420 | B ,\LA
13 |[NBV2-3535 | 3.5x2 B1 [Lm
14| B-v2-4520] 4.5+2.0 ,bl
15| B\V24535| 45435 ,\';I

* Refer to Chapter II1 "Servo System Section 5.2 Servo drive specifications” for the combination of the
fow inertia motor and amplifier.

(3) List of unit dimensions

Outline type AO/A1 B1 c1 D1
HxWxDmm ﬁgf gggzgg:ggg 380x90x300 380x120x300 380x150x300
{Fin section } W:60
D120 ¥:90 W:120 ¥:150
D:300 D:300 D:300
Fin Fin 120 Fin 120 Fin 120
Outline drawing
(mm)
H:380 H:380 H:380
(Depth: 180)




3. Unit Installation

3. Unit Installation

/\ CAUTION

1. Transport the product with the correct method according to the weight. Failure to do so could

lead to injuries.

Do not stack products past the limit.

Install the unit on a non-combustible material. Direct installation on combustible material or

near combustible material could lead to fires.

4. Install the unit according to the instruction manual in a place where the weight can be

withstood.

Do not get on or place heavy objects on the product. Failure to do so could lead to injuries.

Use the unit within the designated environmental condition range.

Do not allow conductive matter such as screw or cutting chips or combustible matter such as

oil enter the servo amplifier or servomotor.

8. Do not block the intake/outtake ports of the servo amplifier or servomotor. Failure to observe
this could lead to faults.

9. The servo amplifier and servomotor are precision machines, so do not drop or apply strong
impacts on them.

10. Do not install or operate servo amplifiers or servomotors that are damaged or that have
missing parts.

11. When storing the unit for a long time, contact the Service Center or Service Station.

W

No o

(1)
(2)

3)
(4)

Each unit is designed to be installed in a cabinet such as a power distribution box. Avoid installation
in direct sunlight, near heat generating objects or outdoors.

The inner working environment (temperature, humidity, vibration, atmosphere) of the cabinet must
be within the limits given in the "Specifications for each unit". The cabinet for the cutting machine
must be a totally closed type cabinet.

Make considerations so that inspections and replacement during maintenance is easy.

The required space around each unit is shown in the outline dimensions drawing.

Each unit generates some heat, so leave a space on the top and bottom when installing other
equipment or parts.

Refer to the outline drawing for the square hole dimensions. In this case, insert packing between the
unit and power distribution box. Refer to the following installation examples for the installation of the
servo amplifier.

40
Power distribution 160
box —
Power
2 — gistribution Cover
o 0X _
J///1' = I - 71 Outtake
i~ <

f

1 _Shield

'

= |

l H X " Filter
_:L—W——_Rear | \A\ i
Front::::::jzaﬁ/ _lnt:ake

40

Example 1. Leave space for air flow when Example 2. When the outdoor air cooling section is to protrude
the power distribution box is at from the power distribution box, make sure that
the rear of the machine. cutting chips, etc., do not enter the outtake section.



3. Unit Installation

/\ CAUTION

1. Do not hold the front cover when transporting the servo amplifier. The amplifier could drop and
lead to injuries.

2. Always observe the installation directions. Failure to do so could lead to faults.

3. Secure the specified distance between the servo amplifier and inner side of the control panel
and the other devices. Failure to do so could lead to faults.

Note 1.

Note 2.

Note 3.

Note 4.

When installing in a poor environment (factories with large quantities of oil mist), install a filter
on the intake section shield shown with the dotted line.

When assembling the control panel, make sure that drill cutting chips, etc., do not enter the
amplifier.

Make sure that oil, water and cutting chips do not enter the amplifier from the control panel
clearances or fan on top panel.

When using the unit is places having high levels of toxic gases or dust, protect the amplifier
by air purging (preventing the entry of toxic gases and dust by feeding clean air from an
external source, so that inner pressure of control panel is higher than the outer pressure).

(5) Installation of cooling fan

1) Each unit (excluding types without fins) are individually provided with cooling fans (FAN1 shown
below). However, to continue operation when the fan stops due to deterioration of the fan's
ambient environment, and in terms of maintenance improvement, the user should install the
additional fan (FAN2 shown below.).

When using the totally closed type unit |

installation method and the box ' Inside box <=—— 7 — > Outside box

structure in which cutting oil and dust,

etc., easily enters the unit's fan and fin ]

section (a structure where the fan may o

stop easily due to the working

environment), the user should install a T

fan at the position indicated as FAN2

below. Forced cooling should then be FAN

performed with a velocity of 2m/sec or )~ (mounted in unit as a standard)
higher. Also consider the maintainability

in this case. - (5] . FAN2

| (additionally installed by user)
... Install a finger guard for
safety.

2) | Due to the structure, heat will tend to accumulate that the top of each unit. Thus, install a fan in
the distribution panel to mix the heat at the top of each unit.

(Inside panel)

Wind direction FAN3

(Additionally installed by user)
Velocity 2m/sec or more

Servo drive (3)
Servo drive (2)
Servo drive (1)
Spindie drive
Power supply

Front view of units in distribution panel

-9
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4. Connection of Each Unit

/\ CAUTION

1. Shut off the power on the servo amplifier side if a fault occurs in the servo amplifier. Fires could
be caused if a large current continues to flow.

2. Shut off the power with a fault signal. The regenerative resistor could abnormally overheat and
cause a fire due to a fault in the regenerative transistor, etc.

3. Use a double circuit configuration that allows the operation circuit for the magnetic brakes to
be operated even by the external emergency stop switch when the power is OFF « an alarm
has occurred, or the servo ON signal is OFF.

4. Always install the MDS-B-CV-370 external contactor.

Do not share the contactor with the other CV power supply units. Failure to observe this could
lead to breakage.

5. The MDS-B-V1-110/150 does not have built-in dynamic brakes. Always use an external
dynamic brake unit.

N
Wire the power supply and main circuit as shown below. 5 2
. . (<o =1
Always use a no-fuse breaker (NF) for the power supply input wire. g&’ st 0
) B> =2 _ 2%
Standard connection @8 So®e <
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= ONN Q25¢ 3
‘c R 4 % = 02
<5 =kl Tel.s
(i ol : o OE= 3
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o . “— 3 ©
IRIR! g gg : 8
(gL N I Y B o CEgO= .
) | (GG 25288
o B A iy s858e
Q0Zs = g 5>23
DL 3 3,8 82855
= o <O & w2 25E
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¥ - o 2
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4. Connection of Each Unit

4.1 Layout of each unit
Layout the units according to the following reference as a principle.

(1) When total of spindle motor output and servomotor output is 38kW or less
%. (Spindle motor output) +kE (servomotor output) < 38kW

Servo drive

(K= 1 with 1-axis servo)

(K= 0.7 with 2 or more axes)
Power supply Refer to section

8. Selection of Capacity for details.

Spindle drive

Link bar

{Front)

(2) When total of spindle motor output and servomotor output is larger than 31kW
% (Spindle motor output) +kZ (servomotor output) > 38kW

]

Servo drive

(K=1 with only 1-axis servo)
(K=0.7 with 2 or more axes)

Refer to section

8. Selection of Capacity for details.

Power Spindle Power

Link bar

(Front)

/\ CAUTION

Always connect the power supply No. 1 and
No. 2 L+ and L~ link bars independently.

(Note) The clearance between each unit should generally be 3cm or less.
If the spindle drive unit and servo drive unit must be separated by more than 3cm,
observe the conditions listed in section 4.3.

4.2 Link bar specifications

The link bar is the following part, and must be manufactured by the user:

—— A connection wire used to supply the converter's DC voltage from the power supply unit
to each drive unit.
L11, L21 | —— A connection wire used to supply the 200VAC control power to each unit.

This does not necessary need to be a bar (plate), but can be a wire.

| Link bar specifications J —— The terminal block for link bar connection is the following regardless of
the capacity:
{ L+, b=, M6 screw
L11, L21 ... M4 screw
An outline connection drawing is shown on the following page for
reference.
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4. Connection of Each Unit

(1) Outline connection drawing

V2 AV A-SP A-CV

B-v2 BVl B-SP B-CV
NS} ® ®| L+
I & | L-
Qa3 1% )| L1l
& ix) () 4| L21

(Note) Mount the terminal cover after wiring as shown above. The terminal cover differs for each unit
width. Refer to section 8.3 for selecting the wire size.
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4. Connection of Each Unit

4.3 Unit separated layout

When installing vertically, avoid separating the spindle drive unit (A/B-SP) and power supply unit (A/B-
CV) as shown in <Example 1> below. Do not separate the 11kw and higher servo drive units either.
When using both spindle drive units and 11kw and higher servo drive units, arrange them next to the

power supply unit in the following order of priority.
V1-150 > V1-110 > SP-300 > SP-260 > SP-220 > SP-185 > SP-150 «--+--+-

For example, when using a combination of SP-260 and V1-150, place the V1-150 next fo the power

supply unit, and the SP-260 next to that.
The 9kW and below servo drive unit can be installed vertically as shown in <Example 2>. Note that the

relay link bar length must be 50cm or less, and two bars must be bundled.

<Example 1> NG <Example 2> OK
B-Cv B-SP B-CV
A-CV ' A-SP A-CV

O L"" \O o L+
| O L~ & 1L~
qPp L1l & S
—& <—> S L11
- &L21 | -© O L21
q d
2
K
5
£
B-SP B-V1 B-V2 3 B-V1 B-V2
A-SP AVl A-V2 e A-V1 A-V2
g
o
. 2 D
n q b
<
oH+—6 oL+ S+ L+
© © Sal’e —O - L
6 o+ L11 O1—--L11
o—o o4{L21 ——o1—6{L21

(Note) The above details also apply when separating the units to the left and right and installing.
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4. Connection of Each Unit

4.4 Precautions for installing multiple power supply units
(Refer to section 8.1 M%)

(1) When not using a contactor

& Always use this wiring when using the MDS-B-CV-370.

The rush circuit and contactor operation sequence of the MDS-B-CV-370 differs from the other
power supply units (A/B-CV). Thus, always install an independent contactor. If the contactor is not
used or if shared with other power supply units, damage will occur.

A system in which a power supply unit (A/B-CV (No. 1)) is installed for the spindle drive unit and one
(A/B-CV (No. 2)) is installed for the servo drive unit is explained as a representative example of
multiple power supply unit installation. The same connections are used for other multiple installation

systems.
; A-V1 A-V2 A-CV(NO. 2) A-SP A-CV(NO. 1)
NC control section B-V1 B-V2 B-CV B-SP B-CV A-BT
gl @ |lz||=12ll5 =219 s =l @ 2
& &|(8[[1|8| |8 & |8 z
SISHE zfie fe
MC1 MC1
N —
X i b I
L A, L2t LA A, 21
L1,L2,13 L1,L2,L3
|
Contactor |—— {MC Contactor {——
3 L
AC reactor
200VAC
1R
NFB1 AC reactor
Fig. 1

1) Connection of NC communication cable
<1> When battery unit (A-BT) is required (when absolute position detection specifications are
used)
Connect with the lines @ to @ above.
<2> When battery unit (A-BT) is not required (when absolute position detection specifications are
not used).
The @ connection cable and battery unit will not be required so insert a terminator (A-TM)
into the terminating axis CN1B (A/B-SP above).
2) Connection of communication cable between drive unit and power supply unit
Connect the ® cable to A/B-CV (No. 1) and the ® cable to A/B-CV (No. 2) as shown above.

[-14



4. Connection of Each Unit

3)

4)

5)

Connection of L+, L—, L11 and L21 link bars

As shown in Fig. 1, the link bar for A/B-CV (No. 1) and for A/B-CV (No. 2) are connected
independently. Make sure than neither of the link bars are short circuited and connected.
Connection of AC reactor

Always use one AC reactor per power supply unit, and install the AC reactor for the A/B-CV (No.
1) and A/B-CV (No. 2) separately as shown in Fig. 1.

Connection of contactor

When using the MDS-B-CV-370, a contactor cannot be used, so install separately as shown in
Fig. 1.

(2) To share contactors

In this section, the system in which the power supply unit (A/B-CV (No. 1)) for the spindie drive unit,
and the power supply unit (A/B-CV (No. 2)) for the servo drive unit are installed as shown below is
explained as a special example of using one contactor with multiple power supply units. The same
connection is used for multiple systems. When sharing the contactor, set the power supply unit that
does not control the contactor as "No contactor”. At this time some alarms (ground fault, external
contact welding) will be invalidated.

NC control section B-V1 B-¥2 B-CV B-SP B

A-V1 A-V2 A-CV(NO. 2) A-SP A-CV(NO. 1)
—CV A-BT

@ Hﬁ@
2|15

l CN1A l

[ou ] [0

* CSH21 l

CN4

©

CNIA ]

[ CN& | [ CNIB |
®

[ CNIAT |

MC1 MC1
N [
VA X Y L LA X L
I /Y I L2 VA, L2t
L1,L2,L3 L1,L2,L3

/M.C\ AC reactor
=/
200VAC
— 11
NFB1 Contactor AC reactor
6) Connection and selection of NFB1, contactor and AC reactor

7)

For the NFB and contactor, basically only one unit each needs to be installed for the A/B-CV (No.
1) and A/B-CV (No. 2) as shown in Fig. 1. However, each power supply should be provided with
an AC reactor, so separately install the AC reactors for the A/B-CV (No. 1) and A/B-CV (No. 2)
as shown in Fig. 1.

Connection of MC1 terminal (power supply unit)

If one batch connector is installed as shown in Fig. 1, the contactor coil exciting terminal (MC1)
is connected only to the power supply unit (=A/B-CV (No.1)) connected to the terminating axis.

I1-15



4. Connection of Each Unit

4.5 Precautions for installing only one power supply unit for the 2CH
communication specifications with the NC (For 2-system control)

¥ Note that this method cannot be used with the A-CR.

The following systems will be explained in this section. The other 2CH systems also use the same
specifications.

{. CH1......... AB-V1 + A/B-V2
sCH2.......... A/B-V2 + A/B-SP
@
NC control B-V1 B-V2 B-V2 B-SP B-CV
section A-V1 A-V2 A-V2 A-SP A-CV
S =|[zllel|2| = <|[zllell5] [l
: = ]
E ® & 3@ g
az| & | |
o | MC1
® g [}__
L
I T T T i e 1 (s
Y TL T A LT A Y TR )
()
200VAC
|
NFB1 AC reactor (A/B-AL)  Contactor
Fig. 2
1) Connection of NC communication cable
<1> CH1
Connect with the lines @ to @ shown in Fig. 2.
<2> CH2

Connect with the lines @ to @ shown in Fig. 2.
2) Connection of communication cable between drive unit and power supply unit

<1> CH1 .
Connect from the CH1 terminating axis (A/B-SP in Fig.2) with the line ®. The pin assignments for
cable ® are the same as the standard specifications. (Refer to section 5.2.1.)

<2> CH2
Connect from the CH2 terminating axis (A/B-V2 in Fig. 2) with the line ® . The pin assignments
for cable ® are the same as the standard specifications.
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4. Connection of Each Unit

4.6 Connection of battery unit

Unit configuration

® Without battery unit

Terminator

Incremental Q —[‘][]/

NC control Servo Servo Servo Spindle  Power
section supply

@ With battery unit

e rmsin| | 110 b

The terminator is not required for the
absolute position detection.

NC control Servo Servo Servo Spindle Power Battery (The connector is built in the battery unit.)
section supply unit

The battery unit model is as follows according to the battery capacity (quantity). Select so that the No.
of axis for absolute position detector is less than the No. of batteries.

MDS-A-BT- 2

4 No. of batteries
6 (= No. of absolute value axes)
8

¥ The battery does not differ for the MDS-B Series, so prepare the conventional MDS-A-BT-[]
type.
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5. Drive Section Connector and Cable Specifications

5. Drive Section Connector and Cable Specifications

5.1 Half pitch cable connection system

NC control unit Servo drive Spindle drive
< m <
Z =z z =
SH21 cable 2 SH21 cable —|i—
csuza ]} o0 CJ00E | (& reminator
_ (ordered part)
- -] L}
™ .
o o v-3
-z [
Z OO z
[ TN Q
Cae .
NN "o
- (S5
zz 2 Z 2
PO P
Detector Detector
Connector name
Cable Recommended connector name .
name on controller on cable side (Maker) Cable maker Cable creation tool (Maker)
side (Maker)
SH21 10220-52A2JL Shell (Crimp type) : UL2789 AWG28 (DDK) Press machine unit
cable 20220-52A2JL 10320-3210-000(3M) IOPVV-SB AWG28X10P | (with gauge block) : 3794-1000
Plug (Crimp type) : (&1)] Locator plate : 3795-1A
10120-6000EL (3M) Platen 1 3795-2A
Cutting unit 1 3795-3A
Fixture unit 1 3796-1A
Fixture unit 1 3796-2A
Fixture unit : 3796-5A
Fixture block 1 3796-3A
Cable clamp : 37964
CNV2, Same as above | (1)Controller side TSI-91026 L.
CNV3, Plug (soldered-type) : 2PX0.35Q+10PX0.25Q
CNV2L, 10120-3000VE (3M) (DDK)
CNV3L, Shell (soldered-type) :
CNV2M, 10320-52F0-008 (3M)
CNV3M (2)Detector side ———————>| The HA053/13 motor
Each @ (Straight) 2-type built-in encoder uses a
cable Cannon connector : different cannon plug.
MS3106B22-14S (Refer to section 5.2.3
2 (Japan Aviation Electronics) 1)
S Connector clamp :
g MS3057-12A
S (Japan Aviation Electronics)
@ (Right angle) 3-type

Cannon connector :
MS3108B22-14S
(Japan Aviation Electronics)
Connector clamp :
MS3057-12A
(Japan Aviation Electronics)
@ (Amplifier terminal) E-type
Amplifier terminal : V1.25-4

I-18




5. Drive Section Connector and Cable Specifications

Half pitch cable connection system (continued)

Connector name
on controller
side (Maker)

Cable
name

Recommended connector name
on cable side (Maker)

Cable maker Cable creation too! (Maker)

CNP5 20220-52A2JL

(1)Controller side
Plug (soldered-type) :
10120-3000VE (3M)
Shell (soldered-type) :
10320-52F0-008 (3M)
(2)Detector side
Connector :
AMP-350720-1
(Japan Amplifier)
Pin:
AMP-350689-1
(Japan Amplifier)

TP-91026

2PX0.35Q+10PX0.25Q
(DDK)

CNP6 Same as above

Spindle drive

(1)Controller side
Plug (soldered-type) :
10120-3000VE (3M)
Shell (soldered-type) :
10320-52F0-008 (3M)
(2)Detector side
® Magnesensor :
TRC116-12A10-7F10.5
(Tajimi Musen)
@ Encoder :
MS3106A20-29S (Cannon)

Same as above

CNP7 Same as above

(1)Controller side
Plug (soldered-type):
10120-3000VE (3M)
Shell (soldered-type):
10320-52F0-008 (3M)
(2)Detector side

MS3106A20-29S (Cannon)

Same as above

Cable name system

cCNODOOO-00-0-

i

O
L Connector fixed type

gone: One-touch type lock

: Screw type lock

Connector type E  : E-type (crimp terminal on lead end)
2 : 2-type (cannon plug straight type or designated connector)
3 : 3-type (cannon plug L type)
Axis No. (Axis 1t08) 1~9 : Axis1~9
System No. None: Axis 1 system
2l . Axis 2 system
5 : Axis 5 system
P : PLC axis
Servo and spindle
detector type None: Servo standard detector or spindle PLG
S ! Servo small capacity detector (HA053/HA13)
F  : Servo special motor (HA-FH053C-Y)
A : Spindle shaft type encoder
B : Spindle built-in type encoder
M  : Spindle magnesensor
Connection connector 2 : CN2L or CN2M (servo drive: semi-closed)
3 : CN3L or CN3M (servo drive: closed)
5 : CN5 (spindle drive: speed detection)
6 : CN6 (spindle drive: orientation)
7 : CN7 (spindle drive: C axis)
67 : CN6 + CN7 (spindle drive: orientation + C axis)
71 : CN7 (spindle drive: C axis) + CES11 (NC: threading)
Model V' : For servo
P : For spindle
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5. Drive Section Connector and Cable Specifications

5.2 Cable details

/\ CAUTION

Do not mistake the connection when manufacturing the detector cable. Failure to observe this
couid lead to runaway.

5.2.1 Communication cable SH21 (semi ordered product)

Application Connector 1 Connector 2 L
NC « drive unit CSH21/22 CN1A
Drive unit <> drive unit CN1B CN1A Standard: 350mm
Drive unit <> power supply CN4 CN4 Standard: 350mm
Drive unit <> battery unit CN1B CN1A1 Standard: 350mm
Part No. Part name Model Maker

000

101 Connector (plastic shell) 10320-3210-000 3M

102 [ Cable 10PVV-SB AWG28x10P(BK0-NC9072) 3M

103 | Connector (plug) 10120-6000EL 3M

Pin s&

111 |
o |

CSH21/22 CN1A
e T e — - _
4
12
3

13
14

s

own

1

bt

pt

1

1

1

1

I 1
= 13 |Fix shield onto
.................................. t’_:fgj connector case

8

i

1
Fix shield onto 13
connector case %8 (W

5.2.2 Terminator A-TM (ordered part)

CN1B

Noll




5. Drive Section Connector and Cable Specifications

5.2.3 Servo drive unit detector cable

(1) HA053/13 motor built-in detector cable
(a) D CNV2, CNV3, CNV2L, CNV2M, CNV3L, CNV3M (cable length < 20m)

Part Qty/type

No. Part name Model 2type| 3-type | E-type Maker

101 |Connector (shell)  {10320-52F0-008 1 1 1 |3M

102 |Connector (plug)  }10120-3000VE 1 1 1 I13M

103 :

104 [Cable TS-91026 2Px0.35Q+10Px0.2SQ 1 1 1 IDDK

105 |Cannon connector {MS3108B20-29S 1 DDK, Japan Aviation Electronics
106 |Connector clamp  {MS3057-12A 1 1 DDK, Japan Aviation Electronics
107

108 [Cannon connector |MS3106820-29S 1 DDK, Japan Aviation Electronics

Ampiifier connector
F-DPEYSB

Detector connector

e 2P X 0. 3SQ+10PX 0. 280 e 2type
_'_“_Nz_o. 8 ‘(/;vrhe:: S D n:o ium in enpoder ‘ Length L (L < 20m) l_ll' | @

12 M Req B |Aprase | 1y ol #

lg White > X g Bpase [

4 \F/’\)jhrg: X o [zetee | 550
% Yeliow g Z}f::: @ 3-type
Brown .

1 Green H hoell  * The HA053/13 does not have a @ Key way

17 gfef;wn X < L phase thermal relay built into the detector.

lg P 4 1‘4 presgl  x Refer to "5.2.7 Cable materials” for

W details on the cable wire material.

13 Purpte ><_ > E

10 Br 5 [(ssv)

s [am > (Note)

11 Yollow > ﬁ CND ~ The connector shell on the servo drive unit is the 3M "10320-52F0-008"
L | J Biack J _Caseggunding 1yt this is a shell with a one-touch locking mechanism that does not

Connect the shield to B24-9 require screw locking.

the connector case

() not required for scale

«

)) not required for 5V

built-in type scale

When ordering the cables from Mitsubishi, the shell "10320-52F0-008"
with this one-touch lock mechanism will be used.

However, if the cable is to be manufactured by the user, the shell
"10320-52A0-008" (3M) with the screw lock mechanism can be used
instead of the above shell.

(b) @ CNV2, CNV3, CNV2L, CNV2M, CNV3L, CNV3M (20m < cable length < 30m)

Amplifier connector Detector connector @ _
o) F-DPEVSB_ 2P X0, 350+10P X 0. 250 o :‘\. 2-type
_E‘_;_Q /\_—% m:o. Uili-in enpoder J Length L (20 <L< 30m) -I!II' . ty

lg >@"1—— g Aphase | 11 F

13 X D<whitd N Www tr v

4 : F |zpese

t 4 2010

by > % G | Zphose 3-type
12 X ><erbwh ? i

s Greeh H + The HA053/13 does not have a ﬁKey. way
17 < Brbuh [ | vl thermal relay built into the detector. position
lg e < Brbwh "{f e * Refer to "5.2.7 Cable materials” for g

details on the cable wire material.

5 Purple
M B |
10 e § {45
s N N (+5V))

d > Bihck R | G

[ 1 Bibe|
L) e
X h Case
S. UBZ 4-9 N grounding
Fix the shield to the (Note 1)
connector case () not required for scale For the 11.20 pin connection on the amplifier side connector,
(()) not required for 5V bundle the cable wires, connect the wires by soldering, and
built-in type scale insulate with a heat contraction tube.

(Note) The cable length must be 30m or less.




5. Drive Section Connector and Cable Specifications

(2) Cables for OHE25K-[1, OHA25K-[1, OSE104(1, 0SA104], OSE105[] and OSA105[]
detectors

(@) D CNV2, CNV3, CNV2L, CNV2M, CNV3L, CNV3M (cable length < 20m)

Part Qty/type
No. Part name Model 2ype| 3-type| E-fype Maker
101 [Connector (shell) |10320-52F0-008 1 1 1 |I3M
102 |Connector (plug)  {10120-3000VE 1 1 1 i3M
103
104 {Cable TS-91026 2P=0.3SQ+10Px0.25Q 1 1 1 |DDK
105 [Cannon connector |MS3108B22-14S 1 DDK, Japan Aviation Electronics
106 |Connector clamp  {MS3057-12A 1 1 DDK, Japan Aviation Electronics
107 DDK, Japan Aviation Electronics
108 jCannon connector |MS3106B22-14S 1
Amplifier connector Detector connector
| F-DPEVSB 2P x(0.35Q+10PX0.25Q (1)
] oreon N el BEEU@EN ’ Length L (L < 20m) LI ~(w)
13 Sﬁé“e X X g Aphese [Rpraseir 1| 7 1 2-type
3 T i Bphase |Bphasel
13 PR p e (]|
i Zphase {Z
1; N V\.,:mv < X g Zphase Z~f;‘.?se 30
[Brown _L"P'me =2
0 o X 3 Prrec)]
Bro M RQ
‘; Red X < h Vphesel RQ * Refer to "5.2.7 Cable
18 H-ron X | ke materials" for details on the
5 Brown ¢ T {{memma))| (Memal cable wire material.
15 Purp1§—>< V' { (emna) | (e
H NG e—— LIRS 1
1o e ~¢ s [(eswf +5v
81 ::Ke oW vl s | s | (Note)
1 BIEER > X N [fese | Casq . The connector shell on the servo drive unit is the 3M "10320-52F0-008"
T {2 10 % but, this is a shell with a one-touch locking mechanism that does not
Connect the shield to ) require screw locking. ]
the connector case () not required for scale When ordering the cables from Mitsubishi, the shell "10320-52F0-008"
(()) not required for 5V with this one-touch lock mechanism will be used.
built-in type scale However, if the cable is to be manufactured by the user, the shell

"10320-52A0-008" (3M) with the screw lock mechanism can be used
instead of the above shell.

(b) @ CNV2, CNV3, CNV2L, CNV2M, CNV3L, CNV3M (20m < cable length < 30m)

Amplifier connector Detector connector @ -
__ F-DPEVSB_ 2P X0.3SQ+10PX 0,250 o oo :
E’;"' W—‘%n '":"' y po ol ’ Length L (20 < L < 30m) "II. _ @
12 0 TS oedyy 17 24ype
5 X < mf 5 : l:'
e t

1: > Y!eui o g
1 <

7 P4 Bfown f {Note 1)
1; Red y For the 11.20 pin connection on
18 K__ngszm v the amplifier side connector,

5 Brown T bundle the cable wires, connect

lg X X:,u: B ‘hf the wires by soldering, and .l

19 X el o insulate with a heat contraction
;g - N Black 5 S [((+5V))] <5V tube.

! S BRI A R| % % . )

1 il * Refer to "5.2.7 Cable materials" for details on the cable

T O <X il wire material.
B24-9 Yeilow
< DX Wit
- Tl s
! UNA:
Fix the shield to the
connector case () not required for scale
: (()) not required for 5V

built-in type scale

{Note) The cable length must be 30m or less.



5. Drive Section Connector and Cable Specifications

5.2.4 Brake cable

(1) 9kW and below Mechanical brakes

Part No. Part name Model Maker
101 Connector 1-178128-3 Japan Amplifier
102 Contact 1-175218-2 Japan Amplifier

Line size : 0.5~ 1.255Q

o ENG-1

RAl

1
2

BIG-2 |

20

Amplifier side (z‘

(2) 11kW, 15kW Mechanical brakes and dynamic brakes

Part No. Part name Model Maker
101 Connector 1-178128-3 Japan Amplifier
102 Contact 1-175218-2 Japan Amplifier

Line size : 0.5 ~ 1.258Q

EsG-1 [~
i Common
%gj} ooz 2 Dynamic brakes
[e; 3 - Mechanical brakes
20

CNZ0
Amplifier side 01:%
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5. Drive Section Connector and Cable Specifications

“

5.2.5 Communication cable SH21 connector

(a) 10320-3210-000

B]_-

_}HL 2

=

—2-00.5 | /position

E g

of

w ~
~ H o
o 2 I

XHN A |
A

Reference drawing for combination

e
l
1L 77
RIRiESESE 1D
(.27 !

11.5

0go, etc., indication

] | ]
mA NB EC WD ME NF (—-A(?O) (-—B(?O) (—C(()BO)
29.7 20.9 33.0 6.7 23.8 2745 16.55 13.15 9.15
Designated dimension tolerance
Dimension 0 .00
Tolerance +.3 +.13
Unit : mm

Recommended panel cut dimensions drawing

When using mistaken

(b) 10320-52F0-008

i

Reference drawing for combination

HA HNB

HC WD NE WNF

22.0 33.0

14.0 120 100 274

Designated dimension tolerance

Dimension

.0 .00

Tolerance

+.3 .13

Unit : mm




5. Drive Section Connector and Cable Specifications

5.2.6 Cannon plug for servomotor detector
1. Standard plug

(1) Angle plug MS3108B20-29S (for HA053/13 motor built-in encoder)

1-3/8-18UNEF-2B

* Positioning key
way 18.3
Safety hole

3 HEER)
3 .
. |'3/|6'
S 38UNEF-2A{ 3
| Effective thread length 60.7 -
77

= Key position of cannon connector : motor flange direction

«Qg_j_ —

(2) Straight plug MS3106B20-29S (for HA053/13 motor built-in encoder)

1-1/4-18UNEF-2B 183 1-3/16-18UNEF-2A

=

-

$37.3

9.5 Effective thread length

N\

Safety hole

55.6

23.8
10.3

1-3/16-18UNEF-2B

[

|~
jo

34.9

—

P (Maximum tolerable
cable diameter)

The servo drive unit and the motor are not provided with connector and cables.



5. Drive Section Connector and Cable Specifications

(3) Angle plug MS3108B22-14S
(for OHE25K-[1/OHA25K-]J/OSE104[J/OSA104[1/OSE105[J/0SA105)

1.3/8-18UNEF-2B

* Positioning key

8.3
Safety hole

\
. #3.2
Effective thread length 60.7
77

* Key position of cannon connector : motor flange direction

fHe-el-—=

(4) Straight plug MS3106B22-14S
(for OHE25K-[1/OHA25K-[1/OSE1041/0SA1040/0OSE10501/0SA105)

1.3/8-18UNEF-2B !8-3 1-3/16-18UNEF-2A

N

!ﬂ!;

#10.5

R
A '
L)

9.5 Effective thread length

55.6

" . Safety hole

The servo drive unit and the motor are not provided with connector and cables.



5. Drive Section Connector and Cable Specifications

2. JIS corresponding plugs (Hirose)

If the JIS B6015 standards must be followed, use the following connectors.
(JIS B6015 standards)
a. In accordance to MIL-C-5015 (US military standards)
b. Structure in which grounding is connected before other circuits are connected, and shut off
after other circuits are shut off.
c. Waterproof and oil-proof.

(1) Angle plug H/MS3108B20-29S-N (for HA053/13 motor built-in encoder)

13/16-1BUNEF-2A
/.11.6%0.5

HE = <<
N

'

1

60.7+1

(2) Straight plug H/MS3106A20-29S-N (for HA053/13 motor built-in encoder)

17.740.2 1 3/16-18UNE F-2A
14,558 3
1 (
o
g d— - —-—F+ - JJ 3
+ i+
Slele —|Va
O
B VRN 2
l__ = 1.6+0.3
10*%
54.5+1

\Solder pot inner diameter #1.8 +0.15
~0.05
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(3) Angle plug H/MS3108B22-14S-N
(for OHE25K-L1/OHA25K-[1/OSE1041/0SA104C1/0OSE1051/0SA105)

1 3/16-18UN EF~2A
11.6%0.5

60.7+1

L*TL__J
#39.5:£0.5

34%0.5 ‘

(4) Straight plug H/MS3106A22-14S-N
(for OHE25K-I/OHA25K-[T1/OSE104J/OSA1041/OSE105[1/0SA105)

17.740.2 1-3/16-18U N E F-2A
14,543 5 /
i NNy
o s - 0\
9 8
Sl §
L == 1.64+0.3
1043
54,541
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5.2.7 Cable materials

When the wiring length between the motor and the amplifier is long and the motor moves, high bending
resistent cables should be used.
The following table represents the typical types of the cables made by Mitsubishi.

12 pair shield cable
Model: TS-91026  0.3mm? x 2 pairs + 0.2mm? x 10 pairs
(DDK)
No. of wire | Einished Characteristics of one wire Bending resist-
Type | cores and outer Configura- | Conductor | Withstand | Insulation Color
size diameter : ; ; ance property
tion resistance voltage resistance
2 pai
Al 3pr:'r;sz 60/0.08mm 6;?8/::’ \
— 11.6mm 750VAC/min. | BOMO/km | Approx. 140 x 10° | g\
10 pairs 950/km or more times at R200
B 2 40/0.08mm
0.2mm or less
Structural drawing
Pair A
PairB
Class 1 wire core
Paper tape
Class 2 wire core
Cover
Sheath
Company name tape
Core identification table
Type of pair A B
Pair No. 1 2 3 4 5 6 7 8 9 10 | 11 | 12

Class 1 wire core
insulation color
Class 2 wire core
insulation color

Blue }Yeliow|Green| Red |Purple| Blue |Yellow|Green| Red |Pumple| Blue |Yellow

White | White | White | White | White | Brown | Brown | Brown | Brown | Brown | Black | Black
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5.2.8 Cable protection tube (Measures against noise)

When noise cannot be prevented or the noise-proof property is laxed, the following metal tube should be
selected and the signal cable should be passed through the tube.

The tube is also used when the cable sheath is cut or abraded by cutting chips. In addition, on the
detector side, the cable clamps MS3057 cannot be mounted; when the cables are exposed to bending
and vibration, or the cable may break. As the cable type 0.2SQ cannot be used, a cable type with a large
conductor area should be used. The shield cable or the twist cable should be selected according to the
instructions of Mitsubishi.

Application Example of assembling
Motor detector
®
N\ w
@ @ < 1-3/16-18UNEF-2B
® Tub Connector M act
ube
@ Amplifier Installation screw | @ Motor detector prutacturer
FBA-4 RBC-104(Straight) G16
(FePb wire RBC-204 (45°) G16 RCC-104-CA2022 | Nippon Flex K/K
blade sheath) |RBC-304 (90°) G16
Preca tube
PA-2 #17 BC-17 (Straight) Conduit thread 15 PDC20-17 Sankei S/S
(FePb sheath)
High flex PSG-104 (Straight) | Thread dia. 226.4 Daiwa D
PT #17 PLG-17 (90°) Thread dia. 226.4 PDC20-17 K/?iwa engyo
(FePb sheath) |PS-17 (Straight) PF 1/2

I-30
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5.2.9 Oil proof type AC servomotor cable connectors (Recommendation 1)

When using the motor and cable in an environment where cutting fluids or lubricants may come in
contact at all, use the oil-proof specification cable connector (plug) shown below for the motor and

encoder.

-

Flexible conduit @ 4

Cannon plug @ H/MS

VF-
Nippon Flex Connector @ RCC (with O-ring)
For motor connector
. @ Nippon Flex @ Flexible
® Cannon plug (Plug unit) connector conduit
Servomotor model 1) Hirose, 2) Japan Aviation Electronics, i Min.
3) DDK Nippon Flex N:gg;’" inner
90° angle type Straight type dia.
RCC-103CA18 | \:c oo 106
HAO53C Standard 1) HMS3108A18-12S-D | 1) HMS3106A18-12S-D | (with O-ring) )
RCC-104CA18
HA13C - ; VF-04 14.
HA23NC 2) JLO4AV-8A18-12SE- | 2) JLO4V-6A18-12SE- | (with O-ring) 0
HA33NC European £o =e cc
standard part | 3) CE05-8A18-12SD-B- |3) CE05-6A18-12SD-B- |RCC-108CA18 1\ o | 49
BAS BSS (with O-ring)
RCC-104CA2022 | /e o4 14.0
HA4ONC~HASONC | Standard 1) HMS3108A22-23S-D | 1) HIMS3106A22-23S-D | (with O-ring)
HA43NC~HAB3NC RCC-106CA2022 | o5 | 490
HASOLC-HATSOLC | 2) JEléo4v-8A22-zssE- 2) élé)4V—6A22—23SE- (with O-ring)
uropean
HASSLC~HA1S3LC | standard part | 3) CE05-8A22-23SD-B- |3) CE05-6A22.235D-8- |RCC-108CA2022 | /e | 544
BAS BSS (with O-ring)
RCC-104CA2428 | /e o 14.0
HA100NC~HA300NC | Standard 1) HIMS3108A24-10S-D | 1) H/MS3106A24-10S-D | (with O-ring)
RCC-106CA2428
HA103NC~HA203NC - X VF-06 19.0
HAZ0OLC-HASOOLC | _ o 2 ég)4v-8A24-1 0SE- |2 .I_J:_lé)4v—6A24—1OSE— (with O-ring)
uropea
HA203LC~HASO3LC | standard part |3) CE05-8A24-10SD-B- |3) CE05-6A24-105D-B- |RCC-108CA2428 | e | 54 4
BAS BSS (with O-ring)
For brake cable
HA053CB~33NCB H/MS 3108A H/MS 3106A RCC-102CA12 | \\c o 8.3
HA100NCB~300NCB 10SL-4S 10SL-4S (with O-ring) :
For detector cable
RCC-104CA2022
HAO53/13 motor HIMS 31088 H/MS 3106A (with O-ring) VF-04 | 140
built-in encoder 20-29S-N 20-29S-N RCC-106CA2022
(with O-ring) VP06 ] 190
OHE25K-(1 RCC-104CA2022
- ; VF-04 14.0
OHA25K-T (with O'”ng)
0SE1040] H/MS 3108B H/MS 3106A RCC-106CA2022 | /e oo 190
OSA1040] 22-14S-N 22-14S-N (with O-ring) } '
OSE1050 RCC-108CA2022
0OSA1050] (with O-ring) VF-08 24.4
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5.2.10 Oil-proof type servomotor connectors (Recommendation 2)

When using the motor and cable in an environment where cutting fluids or lubricants may come in
contact at all, use the oil-proof specification connector (plug) shown below for the motor and encoder.

|
]
Yamato Dengyo &Y{‘ 1
Kistble condut @ Cannon plug ®  H/MS, JAOGA, MS3106A

Yamato Dengyo connector @ Angle type BOL-
Yamato Dengyo connector @ Straight type BOS-

For motor connector
. @ Yamato Dengyo | ®Yamato Dengyo
@ Cannon plug (Plug unit) connector . flexible conduit
Servomotor model 1) Hirose, 2) Japan Aviation Electronics, Min. inner
3) DDK straight type Model Model diameter
Standard European standard part (guide collar)
BOS-18-13
MPF-13 1.4
HAQS3C 1) H/MS3106A18-12S-D (03) BOL-18-13
HA13C 2) JAOBA-18-125-J1 2) JLO4V-6A18-12SE ng‘} 3-115 MPF-15 142
HA23NC 3) MS3106A18-12S (D190) | 3) CE05-6A18-12SD-B 803'18‘12
HA33NC -18-
BOL1815 MPF-19 17.2
BOS-22-15
" MPF-15 14.2
HA4ONC~HABONC |4y 1ms3106A22-235-D (03) BOL-22-15
HA4SNC-HABINC 1 5) ja06A-22-235-01 2) JLO4V-6A22-23SE BOS2219  vprag| 172
HASOLC~HA150LC |3y Ms3106A22-235 (D190) | 3) CE05-6A22-235D-B 22
HA53LC~HA153LC BOS-22-25 o 3.5
BOL-22-25 :
BOS-24-15
MPF-15 14.2
HA10BNC~HA203NC | 5) §p06A-24-108-J1 2) JLOAV-6A24-10SE BOS2419  IMpr19| 172
HA200LC~HAS00LC |3 \s3108B24-10S (D190) | 3) CE05-6A24-10SD-B BOS-24-25
HA203LC~HA303LC -24-
BOL.24.25 MPF-25 23.5
For brake cable
H/MS 3106A10SL-4S (03 Hirose
HA053CB~33NCB @)« ) - . BOS-10-9
HA100NCB~300NCB JAO0BA-10SL-4S-Ji (Japan Aviation Electronics) BOL-10-9 MPF-9 8.2
MS3106A10SL4S (D190)  (DDK)
For detector cable
. BOS-20-15
H/MS 3106A20-29S-N (03 Hirose ~
HA053/13 motor (©03)  (Hiose) . BoLoods  |MPFi5 142
o JAQBA-20-29S-JI (Japan Aviation Electronics)
built-in encoder ) BOS-20-19 M
MS3106A20-29S (D190) (DDK) BOL.20.19 PF-19 172
OHE25K-01 BOS-22-15
MPF-15 142
8‘;2:—3;35 H/MS 3106A22-14S-N (03)  (Hirose) gg;'g'g
OSA10401 .&2);:\()-62'(2\-212 418;\2 o150 Eéa[;):; Aviation Electronics) BOL-22-19 MPF-19 17.2
OSE105L) BOS-22-25 | \vpros| 235
OSA105(] BOL-22-25
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5.2.11 Cable clamp

Mount the grounding plate near the servo amplifier, peel the cable sheath, and press the peeled shield
cable to the grounding plate using the cable clamp. If the cable is thin, clamp several cables.

Cable

Cable clamp
(Metal fitting A, B)

\ 5 Grounding plate

/]

Shield outer sheath QJ

Clamp section drawing

The earth plate D and cable clamps A and B can be supplied by Mitsubishi.

Grounding plate (D) outline drawing Cable clamp outline drawing
100
30 35 3
0
,.2440.2
: | MAX L
- = ey - [ | 10
~ i i & w
Mg D U | U_ef 1°
a—
2-g5 hole /__ —_— [ SO
instalfation hole © +
¢ o 3
3 \M4 SCTeW
i
86+0.3

+ The grounding wire should be connected between the
grounding plate and the cabinet grounding plate. L

+ Two metal fittings A can be used. - -
Metal fitting A | 70

Metal fitting B 45

¥ Screw hole for wiring to cabinet grounding plate
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5.2.12 Spindle control circuit cable list

Driv%unit Cabl Connected device E’ Connected device g,
No. Application conilecetion n:m: Parts name § 2| Applicable cable finished state Parts name § z
connector Maker b Maker =
Twisted pair batch shield cable Motor (connector) [ _
Spindle drive unit| £ |0-25Q Motor 3
Motor P 8 (lead wire g
temperature 2 Maximum diameter 11mm|terminal) £
switch signal CNP5 [(Shell o S
" I ONs | Cbie |Ctoasosaro. | B DL D (Connector) 3
Motor speed 008 E (P%A)IIP-350720-1 2
detection signal ]
9 P 03000vE | & AMP-350689-1 | S
Sumitomo 3M Japan Amplifier
. . : Twisted pair batch shield cable Magnesensor )
Spindle drive unit | £ =]
P g |0.2sQ amplifier g3
Orientation (Sheli) 3 Mo ' E Z
@) detection signal CN6 C;IZEM 00180320~52F0- § aximum diameter 11mm TRC116-12A0- |2 §
Magnesensor (Plug) 'g ] ,lj 7F105 32
10120-3000VE (% g g
Sumitomo 3M Tajimi Musen |/
: ; ; Twisted pair batch shield cable Encoder
Spindle drive unit | £
P s l0.2sQ (RFH-1024-) | _
Orientation (Shetl) 3 e
3 detection signal CN6 CNP6A | 10320-52F0- S Maximum diameter 11mm -3
@ cable 008 g MS3106A20-295 | § 8
Encoder (Plug) E DL j‘:—_[ S 6
10120-3000VE | § ]
Sumitomo 3M | DDK
) . Twisted pair batch shield cable Encoder
) . Spindle drive unit| § 10.28Q (OSE90K+1024
C-axis detection o £
signal cNp7A |(Shel) E Maximum diameter 11mm -5 @
() g CN7 | "ple | 10320-52F0- | & 28
~8XIS ENcoGEr 008 s D D MS3106A20-29S |3 5
(OSEQOK + 1024) (Plug) £ i
10120-3000VE | v
Sumitomo 3M DDK
. : ; Twisted pair batch shield cable Encoder
C_'aXif detection Spindle drive unit § 0.25Q (MBE90K) -
signal (Shell) ° i =
CNP7B | 10320-52F0- £ Maximum diameter 11mm|(Housing) .
(5) [C-axis built-in CN7 | “bie loos 2 69176-020 23
encoder o I ] (Pin) o c
O oo so0ove | E 48235-000 g”
(MBES0K) - 3 w
Sumitomo 3M DuPont
: : p Twisted pair batch shield cable Encoder
C-axis detection Seindle dive untt|  lo.2sa (MHE9OK) | ¢
signal (Shell) s - =
CNP7H | 10320-52F0- | = Maximum diameter 7mm|(HOUSINO) <3
(6) |c-axis built-in CN7 cable (008 % pi ) 8 §
encoder (Plug) o D ﬁi l S ge
(MHES0K) 10120-3000VE | © - &
Sumitomo 3M Japan Solderless
: : ; Twisted pair batch shield cable Encoder
le d t
Spindle drive uni 0.25Q (OSE90K+1024)
Ceaxi q (Shell) s
~axis encoder 10320-52F0-008 | & Maximum diameter 11mm £
C-axis detection <2 b e
@) signal CN6 + | CNP67A (Plug) @ MS3106A20-29S |g B
+ orientation CN7 cable 10 1920_3000\/5 < 28
detection signal 9 € K
(OSEQO0K + 1024) x 8 i
Sumitomo 3M DDK
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Drive unit Connected device E Connected device | o
No. Application cons:::tion g:::: Parts name § Z&| Applicable cable finished state Parts name g’g
connector Maker < Maker &
; : ; Twisted pair batch shield cable  |Encoder
(Sspr:n:)le drive unit 0.29Q (OSEQ0K+1024)
e
10320-52F0-008 | . . . 2
C-axis encoder (Plug) 5 Maximum diameter 11mm MS3106A20-29S | 8
C-axis detection 10120-3000VE B g
8 signal CN7 + | CNP71A | Sumitomo 3M 5 £
® 1'NC speed CES11 | cable | GNC(M500) | B z
indication signal (Connector) E B
(OSE90K + 1024) CDA-15P S %
(Contact) DDK S
CD-PC-111
(Case) HDA-CTF
Hirose
; i i Twisted pair batch shield cable  {Encoder
Spindle drive unit 0.25Q (MBESOK)
(Shef) » (Housing) [
» - ()]
C-axis built-in (P}SS)ZO 52F0-008 L |Maximum diameter 11mm 69176-020 ?‘é
8 ;
encoder 10120-3000VE | © e 35.030 5
o) |5 2s detection | oN7 + | CNP71B | Sumitomo3M | 3 - £
©) signa specd CES11 | cable | CNG (M500) | B z
indication signal (ngri\ejtgg 'g §
(MBESOK) (Contact) (7] DuPont °
CD-PC-111 0o u
(Case) HDA-CTF
Hirose
; ; ; Twisted pair batch shield cable  |Encoder
Spindle drive unit 0.25Q (MHE9OK)
(Shell) (Housing) -
. | X (5
C-axis built-in (P}S;ZO §2r0-008 - Maximum diameter 7mm (P‘iJSC 15P g
g"°°.deé i 10120-3000VE_| § /] J-SP1140 &
-axis detection CN7 + | CNP71H| Sumitomo3M | —© | / Japan Solderless | &
(10)|signal o
+ NC speed CES11 cable CNC (M500) _g, 5
indication signal (Connector) &) (Housing) 3
(MHESOK) CDA-15P D i:l JAC-15P 8
(Contact) (Pin) 5
CD-PC-111 J-SP1140
(Case) HDA-CTF
Hirose Japan Solderless
C-axis built-in ; ; i Twisted pair batch shield cable ~ |Encoder
:n"io der ) (:)]ml:le drive unit - 0.25Q ((LAHEQO}? §
otor spee e 8 ; ; ousing P
(1n)|detection signal | o | CNPSH | 10320-52F0-008 | B Maximum diameter 7mm) ™ je.c o e
+ motor cable {(Plug) ® r £ | (Pin) 88
temperature 10120-3000VE g J-SP1140 go
. ) 5
?m_tggg%n al Sumitomo 3M Japan Solderless
. o Twisted pair batch shield cable  [NC control unit
Spindle drive unit 0.250Q (QX522 card
CES11)
(Shell) Maximum diameter 11mm  [(Gonnecton
00180320-52F0- (Contact)
(Plug) D CD-PC-1111
. Case)
Speed detection CNP8 | 10120-3000vE | | = 7~ (Case)
(12) signal CN8 cable r HDA-CTF
Sumitomo 3M | | T ’ Hirose
{Note) When the spindle has two
axes, the | " cable must
be added.
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(Note 1) The connector shell on the spindle drive unit is the 3M "10320-52F0-008" but, this is a shell with
a one-touch locking mechanism that does not require screw locking.
When ordering the cables from Mitsubishi, the shell "10320-52F0-008" with this one-touch lock
mechanism will be used.
However, if the cable is to be manufactured by the user, the shell "10320-52A0-008" (3M) with
the screw lock mechanism can be used instead of the above shell.

(Note 2) Each cable length must be 30m or iess.
The cable for the C-axis built-in encoder MHE90K must be 10m or less.
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5. Drive Section Connector and Cable Specifications
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5. Drive Section Connector and Cable Specifications

5.2.13 Cable assembly procedure (Excluding SH21 cable)

(1) Non-shield shell assembly procedure I
One-touch locking type

©O) Peel the outer sheath so that the shield wires are
exposed.

Shield wire

® Wrap copper tape or vinyl tape around part of the
shield wire section.

Copper tape
\
-

=

® Fold the shield wire over the wrapped copper tape
or vinyl tape.
=¥

==>"" " " Folded shield wire

@ Cut off any excess sheath.
Folded shield wire

® After connecting the connector and cable, mount

the cable clamp approx. 1 to 2mm from the cable
end, and tighten the screw until the cable clamp
screw section face contacts closely.

Note. Adjust the No. of copper tape windings in

step @ so that the shield wire and clamp
. contact without looseness and so that the
Cable clamp with clamp's screw section face is closely
grounding plate contacted.




5. Drive Section Connector and Cable Specifications

Store a connector and latch at the respective
positions on one end of the sheli.
(The shell is reversible, so store on either side.)

Note. Make sure that the cable does not rise up or
exceed the shell's inner wall to prevent
breakage of the cable.

Set the other shell and tighten with a screw.

Note. Recommended screw tightening torque:
3kgfecm

Completion

Confirmation items :

+ There is no clearance on the shell engaging
face.

*+ The latch can be correctly opened and closed
when moved with a finger.




5. Drive Section Connector and Cable Specifications

(2) Non-shield shell assembly procedure 11

Jack screw (screw lock) type

@ Peel the outer sheath so that the shield wires are
exposed.
Shield wire
\g
=
® Wrap copper tape or vinyl tape around part of the
shield wire section.
Copper tape
5
=
® Fold the shield wire over the wrapped copper tape
or viny! tape.
=
=" " Folded shield wire
@ Cut off any excess sheath.
Folded shield wire
® After connecting the connector and cable, mount

Cable clamp with
grounding plate

the cable clamp approx. 1 to 2mm from the cable

end, and tighten the screw until the cable clamp

screw section face contacts closely.

Note. Adjust the No. of copper tape windings in
step @ so that the shield wire and clamp
contact without looseness and so that the
clamp's screw section face is closely
contacted.

I1-51




5. Drive Section Connector and Cable Specifications

Jack screw

Store a connector and jack screw at the respective
positions on one end of the sheli.
(The shell is reversible, so store on either side.)

Note. Make sure that the cable does not rise up or
exceed the shell's inner wall to prevent
breakage of the cable.

Set the other shell and tighten with a screw.

Note. Recommended screw tightening torque:
3kgfecm

Compiletion

Confirmation items :

+ There is no clearance on the shell engaging
face.
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6. Outline Drawing

6. Outline Drawing
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6. Outline Drawing

6.2 Power supply unit

A/B-CV-37 [ A/B-CV-110] [ A/B-CV- 150 ] ; f—(
[ 55 ] 185 S
75 188
>
L2 ]
RNTED
Unit width -8 < ; l\Z-MS screw
. (=] [te]
2 =2 Installation hole
4+ 4 4+ H-  dimensions
=N =l =l [
8
o § Fin
2 2
o ]
= N =" j==] e
L+| + L+ + L+ + =
[
L]+ -+ L- +‘ 3
LHTS LIS LIS °
mlg M L21[< s
Ml NI L WIS €
@
 [EH2 136 | LILZI3® LILZ 13 _3____(
& : ; -
2-86 2-96 296 | R =
30 holes 45 _ | \holes holes J 20, 180 120
60 90 120 70 320
Wiring space
(=]
A/B-CV-220 -+
260 2
300 = &
B-CV-370 g s §
3
r —X
- w oA 4ms
r y . 41 LGOL M ‘
[ l ( 142
Installation hole
dimensions
E 8
:
Fin
g g 8
o] = T -
L+ + 5 r
=+ 3
LI =
LZIE 2
¥C1[Z £
@
-
M R B ( FAN {0
%] 3 ) 1 | J___.
4-96 Pd hd = = -
holes |-~ = -~ J
——" s I 60 l 4 20 180 | 120
150 | 70 320
Wiring space
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6. Outline Drawing

6.3 1-axis servo drive unit

AB-V1- 01 A/B-V1-45 A/B-V1-70 +—2Y
03 90 CRR
05 =
10 138
20 &
35 o i
o - Unit width -8 SIAS screw
~t 4 "
5 % : 0. o e
= ol =l g
A O B
Er: +|+ +|+ [~ Fin
| | 8 88 |
PR ] [ r/
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Q
NS LU L1l o
LJIF LZIF L2~ §
E
(]
[T]] TLH | | FLEE £ (e o]
Vi@ 1] _Va;!_ﬁ UvyYe v L m
% o ey
2-¢6 2-86 296 | & =
(309] holes 4 _| holes 60 _|\holes J 20 180 120
60 90 120 > 70 320
% Note that the A-V1-01 to 05 and B-V1-01 to 10 has no fin.  Wiring space
B-V1-110 (Note) The front drawing shows the state with the terminal cover removed. + 42
[ 150 ] 2 N
2 | 38
3
e @ 3
s - — -
= N ShaMs
( 41 leol [aserew.
142
" Instaliation hole
2 dimensions
Fin
3 88§ |
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E
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6. Outline Drawing

6.4 2-axis servo drive unit

A/B-V2- 0101 0505 A/B-V2-3510 q‘; 2Y
0301 1005 3520 °
0303 1010 3535 ® g 2
0501 2010 B-V2-4520 g <
0503 2020 4535 Al y
- . +
o “ Unit width -8 I a;iMs screw
- p . gailton Role
=0 | (
7]
E+ e 8 8| 8
u .
| sow: |
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L~ + §
L= L 3
L21[ = ®
£
JeT- E
QO
o]~ =
L L
& 1 “H-
2-66 = =
2-@6 holes 45 oles 20 180 120
| 90 | [ 70 320
Wiring space
3% Note that the A-V2-0101 to 0505 and B-V2-0101 to 1010 has no fin.
6.5 Spindie drive unit
N - [~
(Note) The front drawing shows CHER.
the state with the terminal 2 o
o
cover removed. g 38
ol v
[A/B-SP-04 ] [A/B-SP-55 [A/B—SP-150 ] Unit width -8 "’Ms
~A/B-SP-37 ~A/B-SP-110) | ~A/B-SP-185 | e S
2 @ Installation hole
+ % ? —++ dimensions
=l ol | =l
B ]
Fi
= prcall — = e
L + L+ + L+ + :ﬁ
L+ L + L-| + g
LI~ LU L1 ®
B M 1= g
@
T TLH| | [LLE - o o
TY¥® UVvVYe TYY® R
. % e 2 o )
N\ 206 2-6 206 | =1 T
30| hole 45 ] \hole 60 ole 2 180 120
60 90 120 | 70 320
3 Note that the SP-04 to 15 has no fin. Wiring space
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7. Heating Value

(Note) The front drawing shows the state with the terminal + 2
cover removed. °
S
=g
e | 38
g
{A/B-SP-ZZO ] T —¥
~ A/B-SP-300 =~ w N ohiMs
= 3 N 41 leo_L o serew.
( 142
Installation hole
dimensions
8
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g 88
Y
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8
©
£
E
(7]
PO O S N = -m
T Y ¥ ‘Q __]{____ S
4-06 Pad pe = u
Dok 45 | 60 l 45 2 180 120
150 ! 70
Wiring space
6.6 Battery unit
MDS-A-BT-2 #6_Use a M5 screw for installation.
4
: J
8 A a
8
it =
2 .‘93 | - §
9] 15
1
b
L A
7

30

X Common for the MDS-A Series and MDS-B Series.

100

l

Battery unit outline drawing




7. Heating Value

6.7 AC reactor
(1) Conventional part (production terminated)

[-58

AC reactor outline drawing |
(1) For 30kW or less
L * 4} ]
6 screws g 5
>:‘ o
e bl
| 4 | e
+1 R
55 <_—
Terminal 4-8 x 15 slots
cover
N A
T J
1 1
l s
=1 0 -
° % of v
165%2
ACL model Corresponding power supplyunit | Ys | Y [Weight (kg)| Screw
A-AL BKO-NC6851H01 JA-CV-37, A-CV-55, ACV-75 82 [130] 36 ¥
BKO-NC6851H02 [A-CV-110 75 1130] 30
BKO-NC6851H03 |A-CV-150, A-CV-185 105{140| 52 V6
BKO-NC6851H04 |A-CV-220, A-CV-260, A-CV-300 110[150] 6.0
(2) European Standards compliant part
AC reactor outline drawing | AC reactor outline drawing |
(1) For 30kW or less (2) 37kw
F ] E i ¥
4 slam b el
MAIN & . 6-M6 screw L1l 121 131 %
6 screws L1l L21 L3g | h o L12 122 32~
; — Li2 122 132 »° FG earthing position .
FG earthing position, $ DRIVE & - ORI VE!
P | FARE! ;J :
& <——-~——— (With earth mark) /' | _ 70*! .
(With earth mark)/ 55 4-8x15 slots PE connection section 4815 slots
PE connection section Terminal cover
Terminal
Inat cover \ _ | : —x
1 1
i3 © ! g
8 ) - |
o] o]
¥ i —~t
220**
ACL model °°"e:3;;;i:aif°we' Ys|Y W("’('g;‘t Screw C 5 T
orresponding power eight
X z ACL model .
B-AL-7.5K VoL NBCVSS g 130 36 | 0 N supply unit 1Y | k)
VR R OVITo 7 P e B-AL-37K _|B-CV-370 110 | 150 | 10.0
A/B-CV-150,
B-AL-18.5K ABOVS 105{140| 5.2 e
A/B-CV-220, A/B-CV-
B-AL-30K 260, AB.CV-300 110}150] 60
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Note 1. This AC reactor has a PE (protection earthing) terminal for electric shock prevention and an FG
(function earthing) terminal for noise measures. Observe the following cautions for treating each

terminal.
@ PE terminal (®)

a. When AC reactor installation side is PE

Install the AC reactor unit with screws (bolts) in all four installation holes.

Always insert a loosening-prevention washer and spring washer in the screw (bolt) used

for the © mark installation hole, and tighten the screw.
b. When AC reactor installation side is not PE

Install the AC reactor unit with screws (bolts) in all four installation holes.
Always insert a loosening-prevention washer and spring washer and tighten the screw

together with the earthing wire (PE) crimp terminal at the © mark installation hole.
The earthing wire used is the same type as the earthing wire connected to the power

supply unit.
® FG terminal (FG)

Screw the function earthing wire crimp terminal at the terminal marked as "FG" on the top of

the AC reactor (terminal block).
(With this treatment, the built-in filter's earth will be directly connected to the earth, and the

noise withstand level wili be improved.)

* Function earthing wire:

This is an earthing wire 4 A ™
not used for protection Y
earthing. Thus, donotuse 2#%8 4 | =
a green/yellow spiral wire. Bl e
FanY
Note 2. The dimensions of the terminal S Y )
cover are as shown on the right. 0.
When separately manufacturing 153
a cover, refer to the dimensions 16527
on the right.
6.8 Dynamic brake unit
(Unit : mm)
E
= 9”:” : ] J Model MDS-B-DBU-150
|=| |=] |'=} A 200
- , i , i . i B 190
- C 140
= E 5
D| 100 5¥p{® [d 2.3 F 200
F G 193.8
Weight (kg) 2
Applicable servo amplifier V1-110/150

6.9 Contactor

Refer to the section 8.4 Selection of AC reactor, contactor and NFB.

6.10 NFB

Refer to the section 8.4 Selection of AC reactor, contactor and NFB.
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7. Heating Value

1) Power supply unit

2) Spindle drive unit

3) 1-axis servo drive unit

4) 2-axis servo drive unit

Model | ee 15 sotise] | "% [Aeeroe | sorios] | "% [Reariee [ Bserios] | M0 Raorios B soves
CV-37 55 55 SP-04 * 30 * 30 V101 * 20 * 20 V2-0101 40 35
CV-55 65 65 SP-075]{ =*45 * 40 V1-03 * 25 * 25 V2-0303 45 40
CV-75 80 80 SP-15 * 55 * 50 V1-05 +35 * 35 V2-0503 60 50
CV-110 130 125 SP-22 70 70 V1-10 55 * 50 V2-0505 70 60
CV-150 160 155 SP-37 80 80 V1-20 80 80 V2-1005 20 75
CV-185 200 195 SP-55 110 110 V1-35 115 115 V2-1010 110 80
CV-220 220 210 SP-75 140 140 V145 165 160 V2-2010 140 135
CV-260 270 260 SP-110{ 190 185 V1-70 255 245 V2-2020 160 155
CV-300 330 320 SP-150| 250 240 V1-90 295 285 V2-3510 170 165
CV-370 - 400 SP-185( 360 350 V1-110 - 400 V2-3520 190 185

SP-220( 390 375 V1-150 - 550 V2-3535 230 225
SP-260{ - 510 495 V2-4520 - 230
SP-300| 650 635 V2-4535 - 265

(Note 1) The heating value for the spindle drive unit is for during continuous rated output; and for the servo drive unit is for during rated

output.
(Note 2)
actual machine.

Example) When mounted unit is B-CV-185, B-SP-110, B-V1-35, B-V2-2020
Total amplifier heating value (W) = 195 + 185 + 115 + 155 = 650 (W)

(Note 3)

MDS-A Series

MDS-B Series

(1) Power supply unit

Heating value outside panel =
(A-CV heating value —-17) x
0.8

Heating value outside panel =
(B-CV heating value —15) x 0.85

(2) Spindie drive unit

Heating value outside panel =
(A-SP heating value —20) x
0.8

Heating value outside panel =
(B-SP heating value —20) x 0.85

1-axis servo drive
unit

3

Heating value outside panel =
(A-V1 heating value —~16) x 0.8

Heating value outside panel =
(B-V1 heating value —15) x 0.85

2-axis servo drive
unit

4)

Heating value outside panel =
(A-V2 heating value ~28) x 0.8

Heating value outside panel =

(B-V2 heating value —20) x 0.85

For the total heating value for the amplifier, add the heating value for the corresponding unit above that is mounted on the

When using the fully closed installation method, the heating value outside the panel should follow equation @ below.

However, the units marked with * above are types without fins, so the heating value inside the pane! will be applied instead of

equation @ .
(Note 4)

drive unit panel, and use the following equation.

When designing the panel for the fully closed installation, consider the actual load ratio as the heating value inside the servo

Heating value inside servo drive unit panel (considering load ratio)

= heating value inside panel obtained with equation @ x 0.5

(However, this excludes the power supply unit and spindle drive unit.)
Ifitis clear that the load ratio is larger than 0.5, substitute that load ratio for (x 0.5) in the above equation.

Example)

If the mounted servo drive unit is B-V1-35;

Heating value inside panel (during rated output)

=115— (11515 ) x 0.85 = 30 (W)

Thus,

Heating value inside panel {considering load ratio)

=30 0.5= 15 (W),

{Note 5)

Due to the structure, heat will tend to accumuiate that

the top of each unit. Thus, install a fan in the distribution
panel to mix the heat at the top of each unit.

(inside panel)

Velocity 2m/sec or more

<0

o)
>
4

Servo drive

Servo drive
Servo drive
Spindle drive
Power supply
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8. Selection of Capacity

8.1 Selection of power supply unit
The selection will differ according to the following standards.

1) When using 1-axis servomotor

Power supply unit capacity > X (Spindle motor output) + (Servomotor output) | ... ®

2) When using 2 or more axes servomotor

Power supply unit capacity ®
> X (Spindle motor output) + 0.7 x X (Servomotoroutputy | T

(Note 1) Z (spindle motor output) is the total of the spindle motor's 30 minute rated output (kW).
. Z (servomotor output) is the total of the servomotor rated output (kW).

Note that, the motor output and drive unit capacity will not always match (for example, servo
drive unit for servomotor HA103=2kW is V1-35=3.5kW). Thus, substitute the motor rated output
instead of the drive unit capacity in the_ spindle motor output and servomotor output items in
equations D and @ above.
Furthermore, the spindle motor is used with differing outputs during the acceleration and
constant speeds, so in this case, substitute the larger output in the spindle motor output item.

(Note 2) The power supply unit capacity is the minimum line up capacity that establishes equations O
and @.
Example 1) If the value obtained on the right side of equations D and @ is 10kW, the power supply
unit capacity will be 11kW (CV-110)
Example 2) If the value obtained on the right side of equations D and @ is 23kW, the power supply
unit capacity will be 26kW (CV-260)

(Note 3) With the power regenerative type power supply CV, if the value obtained on the right of
equations M and @ is suppressed to less than 0.5kW more than line up CV unit capacity, the
excessive amount can be ignored when selecting the CV unit capacity.

For capacities exceeding 22kW, excessive values can be ignored when selecting the CV unit

capacity.

Example 1) If the value obtained on the right sides of equations D and @ is 15.5kW, the power
supply unit capacity will be 15kW.

Example 2) If the value obtained on the right sides of equations M and @ is 15.6kW, the power
supply unit capacity will be 18.5kW.

Example 3) If the value obtained on the right sides of equations D and @ is 22.9kW, the power
supply unit capacity will be 22kW.

Example 4) If the value obtained on the right sides of equations @ and @ is 23.1kW, the power
supply unit capacity will be 26kW.

With the resistance regeneration type power supply CR, when the capacity is 3.7kW to 9kW, if

the value obtained on the right of equations D and @ is suppressed to less than 0.5kW more

than the line up CR unit capacity, the excessive amount can be ignored.
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(Note 4) If the value obtained on the right sides of equations D and @ is larger than 31kW, there is no
corresponding power supply unit. Thus,

<1> When Z (spindle motor output) < 31kW

Power supply unit (No. 1) capacity > £ (spindle motor output)

Power supply unit (No. 2) capacity > k x Z (servomotor output)

* However, select two power supply units so that coefficient k is k=1 when the servomotor has
one axis; and k=0.7 when the servomotor has two or more axes.

<2> When Z (spindle motor output) > 38kW

Power supply unit (No.1) capacity > X (spindle motor output 1)

+ Where, T (spindle motor output 1) is the total of the spindle motor output that is 38kW or less.

Power supply unit (No. 2) capacity
> ¥ (spindle motor output 2) + K x T (servomotor output)

*  Where, two power supply units for  (spindle motor output 2) so that the spindle motor output
coefficient k that is not added to the power supply unit (No. 1) is k=1 when the servomotor has
one axis and k=0.7 when the servomotor has two or more axes.

<3> |f the value obtained on the right sides of equations @ and @ is more than 76kW, three or more
power supply units will be required. However, even in this case, the same selection method as
<2> is used.

(Note 5) When the servomotor has two or more axes, the value is calculated as k = 0.7. However, if the
capacity of the power supply unit determined by the calculation is smaller than the largest
output of the servomotor being used, select a power supply unit capacity that is the same as
the largest servomotor output.
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8.2 Selection of power supply capacity

The power supply capacity reference values for the power supply unit selected in section 8.1 are as
follow:

Power regeneration | \/u oy | A cv- | AB-CV- | AB-CV- | AB-CV- | AB-CV- | AB-CV- | AB-CV- | AB-CV- | B-CV-

fm’ power supply 37 55 75 110 150 185 220 260 300 370

Power supply capacity
reference values 7 9 12 17 23 28 33 37 44 54

(kVA)

Resistance
regeneration type A-CR-10/15| A-CR-22 A-CR-37 A-CR-55 A-CR-75 A-CR-90

power supply unit

Power supply capacity
reference values 3 4 7 9 12 17
(kVA)

The actually required power supply capacity is calculated with the following equation based on the above
power supply capacity reference values.

Right side value (kW) obtained
Power supply _ _in equations @ and @ in section 8.1 . power supply capacity
capacity (kVA) Power supply unit capacity (kW) reference value (kVA)
selected from section 8.1

When using multiple power supply units, the total of the power supply capacity for each power supply unit
obtained in equation @ will be the total power supply capacity.

Example) When the value obtained in 8.1 equations D and @ is 13.5kW, the CV-150 power supply unit
will be selected, so the power supply capacity reference value (kVA) will be 23. Thus, from
equation ®, the power supply capacity (kVA) will be (13.5/15) x 23 = 20.7 (kVA).
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8.3 Selection of wire size

(1) Recommended power lead-in wire size
Select the wire size based on the power supply unit capacity as shown below regardless of the motor

type.

(2) Recommended wire size for spindie motor output wire
Select the wire size based on the spindle drive unit capacity as shown below regardless of the motor

A-CR-0 AIB-CV-75
A-CR5 Afc'%‘_';f Af&%‘_’;gs A-CR-75 | A/IB-CV-110 | AIB-CV-150 | A/B-CV-185 | AIB-CV-220
A-CR-22 A-CR-90
Recommended IV355Q | IV3.55Q V14SQ | Iv22sQ | IvaosQ | Iv3ssa
power lead-in V2SQ or or HIV5.58Q or or or or
wire size HIV2SQ | HIV3.55Q HIV14SQ | HIVI4SQ | HIV22SQ | HIV30SQ
A/B-CV-260 | AIB-CV-300 | B-CV-370
IV50SQ | IV60SQ
or or HIV50SQ
HIV38SQ | HIV38SQ

type.
Spindie drive
unit capacity 0.4K 0.75K 1.5K 22K 3.7K 55K 7.5K 11K
Recommended V2sQ vV2sQ IV3.55Q IV3.58Q IV3.558Q IV3.55Q IV5.558Q v8sQ
wire size for or or or or or or or or
spindle motor
output wire HIV2sQ HIV2SQ HIV2sQ HIV2SQ HIV25Q HIV2SQ HIV3.58Q HIV5.58Q
15K 18.5K 22K 26K 30K
IV14SQ vV22S8Q IV30SQ IV38SQ IV60SQ
or or or or or
HIVi4SQ | HIV14SQ | HIV22SQ | HIV30SQ | HIV38SQ

(3) Recommended wire size for servomotor output wire
Select the wire size based on the servo drive unit capacity as shown below regardless of the motor

type.
Servo drive
unit capacity 01K 0.3K 0.5K 1.0K 2.0K 3.5K 4.5K 7.0K
Rgcorpmcfended V1.258Q | IV1.258Q v28Q IV2SQ IV3.58Q V5.58Q IV5.58Q iV8SQ
wire size for
servo motor OR or or or or or or or
output wire HIV1.258Q | HIV1.25SQ | HIV25Q HIV2SQ HIV2SQ HIV3.58Q HIV3.58Q HIV5.55Q
9.0K 11K 15K
IV8SQ V14SQ V30SQ
or or or
HIV8SQ | HIV14SQ | HIV22SQ

(Note) The wire sizes recommended in (1) to (3) above are selected with conditions of an ambient
temperature of 30°C and three wires in the same tube.
During actual use, select the wire based on the above reference while considering the ambient
temperature, wire material, and wiring state.
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(4) Wire size for L11, L21 link bar

Regardless of the power supply unit and drive unit capacity, the wire size must be IV2SQ or more.
The wire between NFB «— L11 and L.21 must also be IV2SQ or more.

(5) Wire size for L+, L- link bar

[Selection method 1]
To unify the L+ and L— link bar size:
To unify the L+ and L- link bar size, use the wire sizes given below or a larger wire size for the L+
and L~ link bar connected to the same power supply unit according to the power supply unit

capacity.
Power supply ﬁ'ﬁgﬁ}g A/B-CV-37 | AIB-CV-55 | AIB-CV-7T5 | 5 g g9 | AB-CV-110 | A/B-CV-150
unit 3 A-CR-37 | ACR-55 | A-CR-T5 bl il Nl
A-CR-22
: IV3.58Q | IV3.55Q | IV5.55Q 1IV8SQ IV14SQ V14SQ
L+andL-linkk | ogq or or or or or or
bar wire size HIV2SQ | HIV2SQ | HIV3.5SQ { HIV5.55Q HIV8SQ HIV14SQ

A/B-CV-185 | A/B-CV-220 | A/B-CV-260 | A/B-CV-300 | B-CV-370

vV228Q V22SQ V38sSQ IV60SQ IV60SQ
or or or or or
HIV145Q HIV14SQ HIV22SQ Hiv38sQ HIVE0SQ

[Selection method 2]
To suppress the L+ and L link bar size to the minimum required for each unit:
To suppress the L+ and L— link bar size to the minimum required for each unit, select the wire
based on the current value that actually flows to the link bar.
The following drawing shows an example of a spindle and 3-axis servo system. The same selection
method is used for other systems.

A-V2 A-V1 A-SP A-CV
B-v2 B-V1 B-SP B-CV

/— L+, L~ link bar

O Bar1 O Bar2 O Bar3 O

L[] ]

12 I3 14

<1> [f the current that flows through the L+, L— bus bars of each drive unit is |1 to 14, the current that
flows through each link bar (Bar 1 to Bar 3) will be as follows:

I(Bar 1) =11+12
IBar2)=11+12+13 | .. ®
| (Bar3)=1 +12+I13+14

Thus, the wire for each L+, L— link bar should tolerate the above current as a minimum.
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<2> The 11 to 4 values are actually obtained with the following equation:

(11 to 14) = Motor output current x 1.1

However, the motor output current in equation @ is obtained with the following.

(A) Spindle motor
Substitute the following according to the spindle drive unit capacity :

Spindle drive

anit capacity 04K [0.75K | 1.5K | 22K | 3.7K | 55K | 75K | 11K | 15K | 18.5K| 22K | 26K | 30K
Motor output

current (A) 4 6 10 17 25 30 40 60 74 94 | 103 | 127 | 165

(B) Servomotor
Substitute the following according to the servomotor name:
HA053

Motor name HA13 HA23 | HA33 | HA40 | HA43 | HA80 | HA83 | HA100 | HA103 | HA200 | HA203 | HA300
Motoroutout | 4, | 30 | 30 | 36 | 50 | 66 | 88 | 140 | 196 | 220 | 345 | 37.0
current (A)

Motor name | HA303 | HA700 | HA703 | HA900 | HAS0L | HA100L| HA150L | HA200L | HA300L | HASCOL *:':KL;" H12KL2H
Motor output

current (A) 55 49.0 68 560 | 4.0 8.0 115 | 182 | 250 { 440 | 840 | 1000

<3> Based on the values |1 to |4 obtained with equation @, find | (Bar 1) to | (Bar 3) with equation
®. Match the obtained value with the values given below, and select the IV wire size.

Wire size Tolerable current
IV2SQ 27 A
V3.58Q 37A
IV5.58Q 49 A
V8SQ 61A
IV14SQ 88 A
IvV225Q 115 A
IV38SQ 162 A
IV60SQ 217 A

{(Ambient temperature 30°C or less)
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<4> A selection example is shown below.
* The power supply unit capacity is as

Drive unit Motor Motor output current follows according to equation @ in
A/B-SP-75 | SJ-7.5A Substitute 40A S;Cﬁon 8.1: b unit
oy - ower supply unit capacity >
A/B-V1-20 HA100 Substitute 14A 7.540.7x(2+1+1) = 10.3->11(KW).
A/B-V2-1010 | HABO x 2 Substitute 6.6A x 2 Thus, select CV-110.

For the above drive system, the following applies:
M1=66Ax11=73A
2=66Ax11=7.3A
13=14Ax 1.1=15.4A
14 =40A x 1.1 =44.0A

Thus,
| (Bart) =11+12=14.6A
I (Bar2) =11 +12+13 =30.0A
I(Bar3)=11+12+13+14=74.0A

Therefore, the following is selected according to the table in <3>:

Bart ....... V28Q
Bar2 ....... IV3.58Q
Bar3 ....... IV14SQ

(6) Ampilifier connection screw size

The screw size for each unit is as follows.

Resistance Servo drive unit
regeneration | Power regeneration type . . .
type power power supply unit Spindle drive unit 1-axis 2.axis
supply unit
Capacity ()|  1.0-00 |~75| 11 | 157 |22~37| ~37 [55~11] 157 | 22~30 | ~3.5 | 4.5 | 7~0 |11~15]~2 s2| 45
p — : 185 S 185 1t 35
Unit width 60 60 | 90 120 150 | 60 90 120 150 60 | 90 [120] 150 | 60 90
L1,L2L3, & M4 M4 | M5 | M5 M8 - - - - - - - - - -
Uv,w & - - - - - M4 M5 | M5 M8 M4 [ M5 {M5| M8 | M4 | M5
L+, L- M6 M6 { M6 | M6 M6 M6 M6 M6 M6 M6 | M6 |M6] M6 | M6 | M6
L11, L21 - M4 I M4 M4 M4 M4 M4 M4 M4 M4 I MA M4 M4 I M4 | M4
MC1 M4 M4 | M4 M4 M4 - - - - - - - - - -
MC2,C M4 - - - - - - - - - - - - -
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(7) Select the wire size as follows for EC Directive compliance. (The sizes are all mm? units.)
The wire types are as follow.

PVC : Polyvinyl chloride
EPR : Ethylene polypropylene
SIR : Silicone rubber

@ MDS-A/B-CV (L1, L2, L3, PE)

Unit 37 55 75 | 110 | 150 | 185 | 220 | 260 | 300 | 370
PVC1| 25 | 25 4 6 10 16 25 35 50 70
Wire | EPR{ 15 | 25 4 6 10 16 25 35 35 50
SIR| 10 15 | 25 4 6 10 16 16 25 25

Terminal
screw.size M4 M5 M8

® MDS-A/B-SP (U, V, W, PE)

Unit 04 1075|165 [ 22 | 37 | 65 | 75 | 110|150 | 185 | 220 } 260 | 300
PVC|10[10}10|10|1565}2565} 4 | 6 | 10|16 | 25| 35| 70
Wire | EPR|{10(10]10}10]15{25] 4 | 6 | 10| 16 [ 25 } 35 | 50
SR {10]110(10}10]10]1.0[25] 4 6 [10] 10| 16| 25

Terminal
screw size M4 M5 M8

® MDS-A/B-V1, V2 (U, V, W, PE)

Unit 01 03 | 05 | 10 | 20 | 35 | 45 | 70 | 90 | 110 | 150
PVC| 10 |10 {10 | 10| 1.5 | 25 4 6 10 | 25 | 35
Wire |EPR| 10 | 10 | 10 | 10 ] 10 [ 16| 4 6 10 16 | 25
SR| 10| 1010110 ]10}| 10} 25| 25 4 10 | 16

Terminal
screw size M4 M5 M8

@ Wire size for L11 and L21 link bar
Regardless of the power supply unit and drive unit capacity, the wire size must be 1.5mm? or
more. (This also applies to the wire between NPB-L11 and L21.)

® Wire size for L+ and L- link bar (for size unification)

Power [A-CV-{A-CV-|A-CV-|A-CV-|A-CV-|A-CV-|A-CV-|A-CV-|A-CV-|A-CV-
supply unit | 37 55 75 110 | 150 | 185 | 220 | 260 | 300 | 370

PVC| 25 | 25 6 10 16 25 35 50 70 -
Wire | EPR| 15 | 25 4 10 16 25 35 35 70 70
SIR | 1.0 156 | 25 4 10 10 16 25 35 35

Termma} M6
screw size

X The above wire sizes follow EN60204 under the following conditions.

» Ambient temperature: 40°C
+ Wire installed on wall or open cable tray
When using under other conditions, refer to Table 5 of EN60204 and Appendix C.
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8.4 Selection of AC reactor, contactor and NFB

<1> Select the AC reactor, contactor and NFB from the following tabie when using only one power supply

unit.
Power supply - - -
unit capacity 7.5kW 11kW 15 ~ 18.5kW 22 ~ 30kwW 37kw
AC reactor B—AL-?.SK (Mitsubishi | B-AL-11K B-AL-18.5K B-AL-30K B-AL-37K
{ordered Electric)
product) * Refer to section 6.
Outline Drawing for
the dimensions
Recommended | SK25-AC200V SK35-AC200V | SK50-AC200V | SK80-AC200V | SK150-AC200V
contactor {(Mitsubishi Electric)
(non-ordered * Refer to section 6.
part) Outline Drawing for
the dimensions
Recommended | NF50CS3P-40A05 NF50CS3P- NF100CS3P- |NF225CS3P- |NF225CS3P-
NFB1 (Mitsubishi Electric) | 50A05 100A05 150A05 175A05
(non-ordered * Refer to section 6.
part) Qutline Drawing for
the dimensions
Recommended |An NFB or CP (circuit protector) can be used as the breaker for the motor fan. Select the NFB or
NFB2 CP by doubling the motor fan rated current value as a guideline. Contact the NFB or CP maker
(non-ordered for the recommended wire size.
part) Spindle
Servomotor HA- HA-
g;zo;or frame | 71 90 | 112 | 132 | 160 | 180 capacity LH11K2 | LH15K2
Motor fan Motor fan
rated current | 0-1A | 0-2A | 02A | 02A | 0.6A | 06A | | o rons | 024 | 02A
* A rush current that is approximately double the above rated current will flow when the fan is
started.

(Note) The following applies to the above table:

@ Ordered parts refer to parts ordered by the user and shipped from Mitsubishi.
@ Non-ordered parts refer to parts not ordered, but arranged by the user.

(Note) Use the EN/IEC Standards compliant parts for the contactor and NFB to comply with the EC
Directives.
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<2> Select the batch NFB1 and contactor as follows when using two or more power supply units.

(A) NFB1, contactor
(Note) With the MDS-B-CV-370, the contactor cannot be shared with other power supplies.

Total input current (A) = CV (No.1) input current (A) + CV (No.2) input current (A).

Substitute the following for the above equation of right side and obtained the total input current

(A):
Power supply | A-CR-10 | ABCVST | ABCVSS | AB-CV-75 | ACRO0 | rovisn
unit A-CR-15 A-CR-55 A-CR-75 | A/B-CV-110 Y
A-CR-37
Input current 10 20 30 40 60 70
(A)
A/B-CV-185 | A/B-CV-220 | A/B-CV-260 | A/B-CV-300 | B-CV-370
80 100 120 135 160
Substitute the total input current (A) value in the following :
{NFB1 ................... Rated current (A) in recommended NFB1 table
Contactor............. Rated conductivity current (A) in recommended contactor table

Select the NFB1 and contactor having a rated current larger than the total input current.

<3> The AC reactor cannot be shared between two and more power supply units. Always use one AC
reactor for each power supply unit.
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[Reference for contactor selection]
Mitsubishi Electric contactor

(=] |=

2]

IEHEI
A

C
JSEeEN

S-K21 type
AC operation AC electromagnetic contactor
Name Model AC ClascsuZ:r::‘tte&\)Norkmg conlze:lt:t(i’vity Support contact Dimensions (mm)
200 ~ 220V | 380 ~440V | current(A) |Standard] Special A B [
Open type S-K10 1 7 20 1a 1b 44 66 78
Non-reversible S-K11 13 9 20 1a 1b 44 66 78
type S-K12 13 9 20 1atb 2a 53 66 75
S-K18 18 13 25 — — 45 67 87.5
$-K20 20 20 32 1atb 2a 68 78 88
S-K21 20 20 32 2a2b — 68 78 96
S-K25 26 24 50 2a2b — 80 89 102
S-K35 35 32 60 2a2b — 80 89 102
S-K50 50 46 80 2a2b — 88 106 106
S-K65 65 62 100 2a2b — 88 106 106
S-K80 80 75 135 2a2b 4adb 100 124 127
S-K95 93 93 135 2a2b 4adb 100 124 127
S-K100 100 100 150 2a2b 4adb 100 150 136
S-K125 125 120 150 2a2b 4a4b 100 150 136
S-K150 150 150 200 2a2b 4a4b 120 160 145
S-K180 180 180 260 2a2b 4a4b 138 204 174
S-K220 220 220 260 2a2b 4adb 138 204 174
$-K300 300 300 350 2a2b 4a4b 163 243 195
S-K400 400 400 450 2a2b 4adb 163 243 195
S-K600 630 630 660 2a2b 4adb 290 310 234
S-K800 800 800 800 2a2b 4adb 290 310 234

Note 1. The contactor is currently being switched from the "S-K Series" to the "S-N Series".
There are some types for which the installation dimensions are not compatibie. Thus, confirm

before purchasing.
Note 2. Noise is generated when the contactor turns ON to OFF, so use of a type with built-in surge
absorber is recommended.
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8. Selection-of Capacity

[Reference for NFB selection]
Mitsubishi Electric NFB

Frame A 30 50 60 100 225 400 800 800
Model NF30-CB NF50-CP NF80-CP NF100-CP NF225-CP NF400-CS NF600-CS NF800-CS
Appearance
Rated current (A} {10)}(15)(20) (*3) (100} Adjustable
Reference Generaluse: 40°c| 2 2 10| 1015 20 | ojaoise) | OD.%0 | w2s1s017s | 230 30| 500 600 600
ambient temp. For ships  :45°C 60 (x2) 200 225 700 800
No. of poles 2 [ 3 2 [ 3 2 | 3 2 [ 3 2 | 3 2 1 3 3 3
AC 250 600 600 600 600 600 600 600
Rated voltage (V) (*1) _ (*1) _ (*1) (=1)
e - 250 250 250 250 | (=1) 250 (+1) 250 —
550V o 1.5 1.5 7.5 10 15 18 18
JIS (sym) AC | 460V — 2.5 2.5 10 15 25 35 35
220V 2.5 5 5 25 25 35 50 50
IeC {1IEC157-1) | DC | 250V — 25 | — 25 | — 75 | — 10 [ — 20 20 —
- ~ UBs4752-1] 500V — 2.5 25 7.5 10 15 18 18
33 415V — 25 2.5 10 15 25 35 35
2 = AC }380V — 5 5 18 18 25 35 35
o5 (svm 240V 25 5 5 25 25 35 50 50
2 § DC_| 250V — 25 | — 25 | — 75 1 — 10 | — 20 20 —
X o 500V — 25 25 10 15 25 35 35
NK (sym) AC {250V 2.5 5 5 25 25 35 50 50
“ ca DC [250V — 2.5 — 2.5 — 7.5 — 10 | — — &L —
& -—
o 2. 5 a 45 | 675 | s0 75 50 75 60 90 105 140 210 210
o
qE) = @ by b 96 130 130 155 165 257 275 275
5 E c 52 68 68 68 86 103 103 103
ca 67 86 86 86 110 132 155 155
Surface type product weight (kg) 0.256 0.35 0.45&0,65 0.455 065 | 0.85 | 1.1 2.0 é 25 | 50 | 58 9.5 10.9
% Page @® ® ®
£ {Surface type (F) For crimp For crimp For crimp | With barrier for | With barrier for | with bar terminat | With bar terminal | With bar terminal
§ terminat terminal terminal crimp terminal | crimp terminal and barrier and barrier and barrier
3 [Rear surface type 82 [e) [e) o) [e) @ [O] ©®
g &) Round stud Round stud Round stud Bar stud Bar stud Bar stud Bar stud
S finlaidtype  (FP) — O [e) o) [e) @® [0 [e)
Insertion type (PM} — O @] O O O O O
Alarm switch  (AL) — ® O O O O O ] O
Auxiliary switch (AX) N ) o) [e) @) o) o) [e) [e)
2 {Voltage trip device(SHT) | 92 — O O O (@] O (o] O
o
> 1Undervoltage trip device _
3 v 0 0 0 ) 0 0 o
g Electrical operation type | o _ _ _ _ l A A o] (o] O
8 (NFM) (solenoit) | {Solenoid) | (Spring charge) | (Spring charge} | (Spring charge)
g Machine interlock (M1) 109 — A A A A A A A
% Lead wire terminal b’(ﬁ) o7 _ o) o) o e} o) e} o)
g Closed type  (S) O O O O — — —
©  [Dust-proof type (1)} 106 — O ] O O A A A
Waterproof typ(ew _ s I Al o= l A | A A A A A
ey ey deieo )| 415 | @0 | Opac) [ Opmue) | O¢yac [ Otuee [ O oMy O (H)
£ Ftype] 98 — © © 1 ® ® ® ® ©
€ |Operation door yp (FO32P) | (FO3) |(rFo32p)] (FO3) |(F102F)}] (F10) (F20) (F40) £60) {F60)
 |handie (TOTTE) [ 1 = @® 0] ®
0 VP {S03) 54288) @03)84288) (510) (14188} § ( SZOE %4288) {S41) (60SS) | (S40)(61SS) | (S40) (61SS)
Q
© ITerminal cover @® ® @ (TC-L) @ (TC-1)
y 110 (TC-LY(TC-S) | (TC-LXTC-S) | (TC-LXTC-S) | (TC-L)(TC-S)
(TC-L, 8) (BTC) (TC-L) (TC-S) | E1C) (BTC) (BTC) BTC) (TC-L) (BTC) O (BTC) O (BTC)
Surface stud (B-57) B4 — ® ® [ A% @ — —
Inlaid installation frame 84 — @ @ 6 75 @ @
Insert terminal block 85 — 6- @ @ @ @ ‘@ @
Electrical part type approval
{ V obtained) V V V V — -— - bt
Approval from Shipping Federation
(% obtained, O pending) {( — * * * * Ng’ éf LR
(NK LR,BV,AB,GL) {Excluding AB)
Standard trip method . . Heat-adjustable Electronic
P Fully electromagnetic Heat — electromagnetic eloctrn "{:g netic | (adjustable)
Trip button — | Yes I Yes ] Yes Yes I Yes Yes Yes
Qutline / characteristics page 124 | 126 | 132 | 136 144 I 154 160 166

{Notes)

*1 : Specify when using for DC.

*2 : The same structure as NF50-CS will be used for 50A or less.
*3 : The NF225-CS rated current 100A indicates the shut-off capacity for the rated voltage 380VAC or higher (JIS, IEC)
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1. Power Regeneration Type Power Supply

1. Power Regeneration Type Power Supply

1.1 Outline

MDS-A/B-CV power supply outline

(1) The converter section that was conventionally built in each servo drive unit and spindle drive unit has
been integrated into one unit for common use.

(2) The heat generation has been greatly reduced by using an IPM (Intelligent Power Module).

(3) The 37.0kW unit has been newly added to the MDS-B Series.
Always install a contactor when using the 37.0kW unit.

(4) With the MDS-B Series, an emergency stop signal input from an external source can be added, and
the contactor directly shut off from the power supply.

1.2 Model configuration

Power supply unit model configuration

MDS-A-CV-
MDS-B-CV-
Power supply capacity class symbol
Symbol Capacity (kW)
37 : 3.7
55 5.5
75 7.5
110 11.0
150 15.0
185 18.5
220 22.0
260 26.0
300 30.0
370 37.0

* The 37.0kW is available only with the MDS-B Series.

/N\ WARNING

1. Do not omit the external contactor when using the MDS-B-CV-370. Failure to install it could
lead to damage.
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1. Power Regeneration Type Power Supply

1.3 List of specifications

Power supply unit model name

Unit A-CV-37 | A-CV-55 | A-CV-75 | A-CV-110 | A-CV-150 | A-CV-185 | A-CV-220 | A-CV-260 | A-CV-300
B-CV-37 | B-CV-55 | B-CV-75 | B-CV-110 | B-CV-150 | B-CV-185 | B-CV-220 | B-CV-260 | B-CV-300 { B-CV-370
Output voltage 270V ~ 311V
Main circuit . . o .
method Converter with regenerative circuit (with IPM incorporated)
Tolerable
ambient °C | 0~55°C
temperature
Tolerable
ambient o 23 . .
relative % | 90% or less (with no dew condensation)
humidity
Storage s o>~ 700
temperature C | -15°C~70°C
Storage
relative % { 90% or less (with no dew condensation)
humidity
Atmosphere No toxic gas or dust
Tolerable
vibration G 056G
Tolerable .
shock G | 5G (acceleration) : When packaged
Maximum
heating value W 55 65 80 130 160 200 220 270 330 420
Weight kg 5.0 5.0 5.0 8.5 10.5 10.5 12.5 125 | 125 12.5
Capacity kW | 37 5.5 7.5 11.0 15.0 18.5 22.0 26.0 | 30.0 37.0
Tolerable +10%
power voltage V' | 200/200 ~ 230V —15% 50/60Hz +3Hz
. dB
Noise Less than 55dB
(A)
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1. Power Regeneration Type Power Supply

1.4

Hardware setting

Set the rotary switch (SW1) as shown below.

B-CV usage state

ol iof [ol— Vo

O

/ Charge lamp
1

External emergency
stop

When not used

External emergency
stop

When used

s:t‘siq A-CV usage state
{jg} During operation with | During operation with
L 0 contactor (deposits contactor (deposits
= are detected) are detected)
1 During operation with | During operation with
no contactor no contactor
2 Setting prohibited Setting prohibitied
3
During operation with
4 contactor (deposits
are detected)
5 During operation with
no contactor
6 Setting prohibited
7
8 Setting prohibited
9
10
11
12
13
14
15

L+

©
2l

L1l

!
Q]

L21
MC1

>

()]

|| ®||®

QLI L2 L3

1

O
\

o-3

By opening the lid (to right of LED status display window) on the upper
front of the power supply unit and turning the rotary switch, the use of the
externally installed contactor can be set.
The example on the left shows the settings with the contactor.

Note that the external contactor cannot be omitted for the MDS-B-CV-
370. Therefore, the "1" and "5" settings of SW1 are prohibited.




1. Power Regeneration Type Power Supply

1.5 Status display

/\ WARNING

1. Do not touch the switches with wet hands. Failure to observe this could lead to electric shocks.

2. Do not operate the unit with the front cover removed. The high voltage terminals and charged
sections will be exposed, and can cause electric shocks.

3. Do not open the front cover whole the power is ON or during operation. Failure to observe this
could lead to electric shocks.

/\ CAUTION

1. Check and adjust each parameter before starting operation. Failure to do so could lead to
unforeseen operation of the machine.

2. The servo amplifier's radiating fins, regenerative resistor and servomotor, etc., will be hot while
operating and for some time after the power is turned OFF. Thus, do not touch these parts.

Failure to observe this could lead to burns.

1.5.1 7-segment LED display

1) Power ON
i

H 1| Initializing
+

~—

—

Ready OFF

e

Ready ON, servo OFF

—

Servo ON

~
-

2) Display during alarm (example shows overvoitage alarm)

. —H
L

Alarm No. Not fit

The alarm No. flickers

3) Display during warning (example shows instantaneous stop warning)

[}
/

Warning No. Not lit

The warning No. flickers

4) Watch dog alarm

1

1.5.2 Charge lamp

This lamp lights when the rectifying voltage between P and N is charged over a set level. Always confirm
that the charge lamp is not lit, and using a tester, confirm that the voltage has been discharged before

starting maintenance work such as replacing the unit.
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1. Power Regeneration Type Power Supply

*1

*1

1.6 List of alarms and warnings

/\ CAUTION

When an alarm occurs, remove the cause of the alarm, confirm that an operation signal is not
being input, and secure the safety. Then reset the alarm to resume operation.

When an alarm occurs in the servo amplifier, the base will be shut off and the motor will coast to a stop.
Turn the power OFF with an external sequence. (Refer to 1.9 Main circuit connection.)
When resetting the alarm, remove the cause, and then turn the power ON.

(1) Alarms
[Alarm No.] Alarm No. displayed on drive unit connected with power supply unit
[LED display] LED display on power supply unit
[Release] AR : Release by turning power supply on again
PR : Release by turning the NC power supply on again
NR : Release with the NC RESET key
Aﬁ;m diléﬁll:\y Name Meaning Release
61 \ s Power module  [An overcurrent (Ic) was detected in the power module PR
(61] overcurrent (IPM).
Auxiliary
63(53) 3 regeneration The auxiliary circuit transistor stays on. PR
error
65(55]) 5 Rush relay error_| The rush resistance short circuit relay does notturnon.| PR
67 (51 7 Open phase One of the input power phases (R,S,T) is open. PR
_ The power supply software process did not compiete
68 (&8 ) & | Watch dog within the set time. AR
_ There is a ground fauit in the motor. This is detected
0 ]
69 (L5) - Ground fault only at READY ON. PR
- External The externally installed contactor turned on even during
)
6ALBA) A |contactor melt |ready OFF. PR
6B (6h) =) Rush relay melt | The rush resistance short circuit relay is still on. PR
- s The main circuit capacitor charging operation is not
r i~
6C[H) I Main circuit error normal. PR
6E [ 55 £ |Memory error | An error occurred in the memory circuit. AR
AD converter
- error An AD converter error or power supply error was
6F (67 ) = Power supply detected. AR
error
Isr:(s)tantaneous The external contactor turned off even during ready ON.
71071 H E xtF;rnaI An instantaneous power stop occurred for 55ms or NR
emergency stop more.
73( 13 , Over- The regeneration performance limit of the power PR
(13 = regeneration supply was exceeded. (Note 1)
750715 i [Overvoltage The voltage between L+ and L- exceeded 410V. NR
External . . ]
— - The rotary switch setting and parameter (PTYP)
7606 i emergency stop setting do not match. AR
setting error
77 r (l:\tl)gﬁregzodule Overheating of the power module (IPM) was detected.| AR
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1. Power Regeneration Type Power Supply

*1

Note 1) With alarm "73", to prevent immediately resumption of operation from the over-

regeneration state, the alarm cannot be released unless the control power (L11, L12)
continuity state has continued for 15 minutes or more after the alarm has occurred. The
alarm cannot be released even if the NC power or control power is turned ON
immediately after the alarm occurs. If the power is turned ON immediately after the
alarm occurred, wait 15 minutes or more in the continuity state, and then turn the power
ON again.

(2) Warning
Alarm No. L ED Name Meaning
display ,

Auxiliary .

- . The regeneration frequently exceeds the power supply

E8(FH1 | o( o) |regeneration ! R
frequency over regeneration capacity limit.
Instantaneous An instantaneous power stop occurred for 25ms or more. (As
EQ(FB)Y | PP stop warnin the main circuit voltage has not dropped, an alarm has not
P 9 occurred.)

External . ; . .

_ - The external emergency stop input signal was input. (24V is

]
EACER) | a(9) %?S{gency stop not applied on the CN23 connector.)
Over-
EB( £53| r(r ) {regeneration 80% of the over-regeneration alarm level was reached.

warning

#1) These alarms and warning have been added from the MDS-B Series.



1. Power Regeneration Type Power Supply

1.7 Explanation of connectors and terminal block

The CN23 external emergency stop connection connector has been added to the MDS-B Series.

Name Application Remarks
CN4 | For connection of servo and spindle amplifier (CH1)
CN9 | For connection of servo and spindle ampilifier (CH2)
Connector .
CN23 | For connection of the external emergency stop Added with
MDS-B.
TED L+ Converter voltage output (+)
L- Converter voltage output (-)
Terminal L1 200VAC single phase input
block TE3 L12
MC1 | For externally installed contactor relay control
L1
L2 3-phase input power 200/220VAC
TE1
L3
f==) Grounding
O
[
L_#
<« I
4l
. [<]
z
Offe
T T
O
I:J
L+
[
[1¢]
L —
0 I__ ® |
© LU &
L21[ &
MC 1 [:“_?Tﬁ
X))@ ®|®
QQ OL1L2L3DJ
o
View A ﬁ
A
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1. Power Regeneration Type Power Supply

1.8 Functions added with MDS-B Series
(Power supply external emergency stop function)

(1) Outline
An independent emergency stop signal from an external source has been added in addition to the
emergency stop signal from the NC bus line, allowing double protection. When this function is not
used, the specifications are the same as the A Series.

(2) Details of detection

1) Setting
When using the external emergency stop, the protection setting must be validated with the
rotary switch on the front of the MDS-B-CV and the parameter (PTYP) of the connected drive

unit.
Rotary switch : External contact valid .......... Set to 4 :‘v:

External contact invalid........ Setto 5
Parameter (PTYP) : Add 0040 to the currently set value.

(Example)
Current Setting value
0008 0048
0030 0070

Note) If either of the settings are not made, an "external emergency stop setting error” will
occeur.

2) Detection details
If the external emergency stop input is detected continuously for 200ms or more, this function

will start.
if the contactor OFF command from the NC Is not received within 30 seconds after the external

emergency stop input is detected, the CV itself will turn the contactor OFF.

3) Alarm (Warning) list
CV display Connected
(flicker) amplifier display
m 76 External emergency stop setting error
Emergency stop state from NC when external

Alarm/warning details

q EA emergency stop input is input
6F When emergency stop from NC is not applied even
q when the external emergency stop is input
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1. Power Regeneration Type Power Supply

(3) Connection

B-CV B-SP/V1/V2

NC

CN1A
CN4 CN4

CN23

input.

B-Cv

S¥ £ 24V
CN23 \j'
slol—3
o1

! e RG

(4) Connector name

Emergency stop input

The left drawing shows an
example of the emergency stop

* The current that flows when the contact is ON is 15mA.

Make sure not to mistake the polarity.
(This function will not work if the 24VDC polarity is mistaken.)

* The emergency stop operation is applied when the switch in
the diagram opens.

Part No. Name Type Maker
101 Connector 2-178288-3 Japan AMP
102 Contact 1-175218-2 Japan AMP

Wire size: 0.5 to 1.255Q

&)
DC24V

Amplifier side q:-{
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1. Power Regeneration Type Power Supply

1.9 Main circuit connection

A WARNING

Ground the servo amplifier and servomotor with Class 3 grounding or higher.

/\ CAUTION

1. Correctly connect the servo amplifier and servomotor power supply phases (U, V, W). The
servomotor will operate abnormally.
2. Do not apply a voltage other than that specified on each terminal. Failure to observe this could
lead to breakage or trouble.

Motor

N olelelor

Im-10

Contactor

AC reactor

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

Servo amplifier Power supply
MDS-A-V1 MDS-A-CV
MDS-B-V1 MDS-B-CV

(@) O {L+
i —— I —
Q O {L-
I |
— | S
el O L1l
e I [ L2
C 7 O MC
Uu v W
o] felKe}i[e] O
el L L2} 3| D
N Eabinet grounding Cab?net grounding

[
&)

)

o}
o

os ]I Y]

=0

5T %

),

Z

F
34

200/220VAC
50,/60H z



1. Power Regeneration Type Power Supply

* A grounding bar is enclosed with each unit manufactured after April 1995. Use separate wiring as
shown below so that the grounding is not commonly tightened.

U VW LI1L2L3 &
O O
I ©
Cabinet grounding ) Cabinet grounding

Precautions for connections

(1)
()

(3)
(4)

(%)

(6)
(7)
(8)
(9)

The wires and crimp terminals will differ according to the capacity.

(Refer to section 8.3 in the Chapter I Servo/spindle system configuration.)

A 200V class power supply is used.

The main circuit section does not have a transformer so always ground it.

The phase order of the power supply terminals L1, L2, L3 is random.

Refer to Section 8.3 in the Servo/Spindle system configuration for the selection of the contactor, AC
reactor and non-fuse breaker connected to the power supply.

The specified power supply must be connected to the amplifier power supply terminals (L1, L2 and
L3). Use a transformer when the power supply is not as specified.

The power supply wires (R, S, T) must not be connected to the motor output terminals (U, V, W).
The output terminal (U, V, W) and motor terminal (A, B, C) phases must match.

Do not directly apply commercial power on the motor.

Check once again that the wires are connected correctly as indicated in the connection diagram.
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2. Resistance Regeneration Type Power Supply

2. Resistance Regeneration Type Power Supply

2.1 Outline

The following items differ from the power supply unit (MDS-A/B-CV).
Refer to 2.10 Resistance regeneration converter wiring diagram for details.

(1) Input the following into connector CN22.

« Control power supply 24V (current capacity 500mA)
» Resistor unit's thermal signal
(Prepare 24VDC for control, and input.)

(2) Make sure that the control 24VDC power supply described in (1) above, is turned ON before the
servo and spindle drives and the NC.

(3) The conventional control power supply 200VAC input is not required.
(The resistor unit R1 and conductor excitation signal are wired to the terminal block where the

conventional 200VAC was input.)

(4) The resistance regeneration converter unit series does not have the external heat radiating fins.
(These are installed inside, so the conventional square hole for sealing is not required.)

(5) A standalone regenerative resistor unit is required.
(6) The power is not regenerated, so the AC reactor is not required.

2.2 Model configuration

Resistance regeneration converter unit model configuration

MDS-A-CR- E__;::J

Resistance regeneration converter capacity class symbol

Symbol Capacity (kW)
10 1.0
15 1.5
22 2.2
37 3.7
55 55
75 7.5
90 9.0
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2. Resistance Regeneration Type Power Supply

2.3 List of specifications

Resistance regeneration converter unit model name

Unit

A-CR-10 | A-CR-15 | A-CR-22 | ACR-37 | A-CR-55 | A-CR-75 | A-CR-90

Output voltage

270V

Main circuit method

Converter with resistance regeneration circuit

Tolerable ambient temperature

°C

0~ 55°C

Tolerable ambient relative
humidity

%

90% or less (with no dew condensation)

Storage temperature °C [-15°C ~70°C

Storage relative humidity % 190% or less

Atmosphere No toxic gas or dust

Tolerable vibration G |0.5G

Tolerable shock G |5G (acceleration) : When packaged

Maximum heating value W | 21W 24W 33W 43W 52wW 62W 80w

Weight kg 2.0 2.0 2.0 2.0 2.0 25 25

Capacity kw 1.0 1.5 2.2 37 5.5 7.5 9.0
RST V' |200/200 ~ 230VAC +10% 50/60Hz +3Hz

Tolerable power —10%

voltage ggnggupply V |24VDC *15%

2.4 Capacity selection

2.4.1 Regenerative resistor unit capacity selection

(1) List of regenerative resistor units

The regenerative resistor units (external installation) compatible with the resistance regeneration
converter units are as follow.

T Tolerabtl_e Outline Thermal

No. ype craeg:;ga;\;\‘l,;) drawing signal FAN

@ | GZG200W260HMJ 80w Fig. 1 Not provided | Not provided
Note1 | @ | GZG300W130HMJIx2 150W Fig. 1 Not provided | Not provided

® | MR-RB30 300W Fig. 2 Provided Not provided

@ | MR-RB50 500W Fig. 3 Provided Not provided
Note2 | ® | GZG200W200HMJIx3 350W Fig. 1 Not provided | Not provided
Nete2 | ® | GZG300W200HMJx3 500W Fig. 1 Not provided | Not provided

@ | R-UNIT-1 700W Fig. 4 Provided Provided

R-UNIT-2 700W Fig. 4 Provided Provided

© | R-UNIT-3 2 1Kw Fig. 5 Provided Provided

Refer to section 2.11 Regenerative resistor unit outline drawing.
Note 1. This is a 2-unit serial type.
Note 2. This is a 3-unit paralle! type.
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2. Resistance Regeneration Type Power Supply

(2) Selection of the regenerative resistor unit
Select the corresponding regenerative resistor unit from the following table.

Regenerative resistor | Spindle motor capacity | Servomotor capacity Servomotor capacity Correspon(.iing
converter capacity (kW) (for 2 or more axes) {for 1 axis) (kW) reggfo':e.:zﬁvﬁo
75 2.8kW or less 2.0 ®,©®
55 5.7kW or less 35 . %
3.7 8.2kW or less 45 ,
9KW (A-CR-90) 22 10.4KW or less 7.0 ® ®
15 11.4kW or less 9.0 ®.®
- 13.5kW or less 9.0 ©’ ®
75 0.7kW or less 0.5 ®,®
55 3.5kW or less 2.0 ® ©®
37 6.1kW or less 35 ® ®
7.5kW (A-CR-75) 2.2 8.2kW or less 45 ® ®
1.5 9.2kW or less 4.5 ®,®
- 10.6kW or less 7.0 @' ®
55 0.7kW o less 05 ®, 0@
3.7 3.2kW or less 2.0 , ®
2.2 5.4kW or less 3.5 , @
5.5kW (A-CR-55) 1.5 6.4kW or less 4.5 ®,@
0.75 7.5kW or less 45 ®, @
- 8.5kW or less 45 OX0)
3.7 0.7KW or less 0.5 ®.®
22 2.8kW or less 2.0 ®,®
3.7kW (A-CR-37) 15 3.8kW or less 2.0 ®, @
0.75 4.9kW or less 3.5 ®,@
- 6.0kW or less 3.5 ®, @
2.2 OkW or less 0 @
1.5 1.0kW or less 0.5 @
2.2kW (A-CR-22) 0.75 2.0kW or less 1.0 @
0.4 2.5kW or less 1.0 ®
- 3.1kW or less 2.0 ®
1.5 OKW or less 0 %
0.75 1.0kW or less 0.5
1.5kW (A-CR-15) 0.4 1.5kW or less 1.0 ®
- 2.1kW or less 1.0 ®
0.75 0.3kW or less 0.1 ®
1.0kW (A-CR-10) 0.4 0.8kW or less 0.5 )
- 1.4kW or less 1.0 )

Note 1. Confirm that the regenerative energy under the working conditions is within the tolerable regeneration
capacity (Refer to regenerative resistor unit list) of the regenerative resistor unit. (The following expression

must be satisfied.)

M ni [ Ji 2nNi)2  \n . hi
WR> 22 32 760000 [ 60 ] + Wi 9" 000 ‘0-8}

WR : Tolerable regeneration capacity of resistor unit [W)

m : No. of axes
ni : iaxis acceleration/deceleration frequency (repeated positioning frequency) ftimes/min]
Ji: iaxis motor shaft conversion inertia [x 10 *kg'm?]

Ji = JLi + JMi

JLi : Motor shaft conversion load inertia [x 10~*kg'm?]
JMi: Working motor rotor inertia [x 10"4kg'm2]

Ni : iaxis motor syeed [rpm]

g : 9.80665 [m/s7]

Wi : iaxis unbalance weight [kg]

hi : Vertical shaft full stroke (i axis) [mm]}

Note 2. One regenerative resistor must be installed for each resistance regeneration converter unit. Conversely,
multiple regenerative resistance units cannot be installed on one resistance regeneration converter unit.
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2. Resistance Regeneration Type Power Supply

2.5 Hardware and parameter settings

/\ CAUTION

Do not make remarkable adjustments or changes of the parameters as the operation may become
unstable.

(1) Hardware settings
Regardless of whether an external contactor is provided, set the rotary switch to 0.

(2) Parameter settings

The specified parameters are set only for the drive unit to which the resistance regeneration
converter is connected.

[Servo parameters/spindle parameters]
SV036/SP041 PTYP

FEDGCBA AU 9 87 6 5 43210 O Rotary switch
f [ ityp I ptyp ] / (Fixed to 0 as standard)
|
Regenerative resistor unit type @
(Set type from following table)
Exte:::ilsrtiget;t;;atlve R:aslllseta(?zc)e sz:ﬂtabge rtyp CN 4
Power supply not _ _ 00
connected
GZG200W260HMJ 26 80 o1 l:]
GZG300W130HMJ x 2 26 150 02
MR-RB30 13 300 | 03 CNZ22
MR-RB50 13 500 04 Q|0
GZG200W200HMJ x 3 6.7 350 05 QO
GZG300W200HMJ x 3 6.7 500 | 06 Qlo Charge lamp
R-UNIT-1 30 700 07
R-UNIT-2 15 700 08 1
R-UNIT-3 15 2.1K 09

Resistance regeneration converter unit type

(Set type from following table) L+ O
Converter unit type | ptyp
A-CR-10 81 L- O
A-CR-15 82
A-CR-22 83 TE3 ¢ Q
A-CR-37 84 MCI{ O
A-CR-55 86 MC2| O
A-CR-75 88
A-CR-90 89 L1L2 LB@
OHOIOIO
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2. Resistance Regeneration Type Power Supply

External regenerative resistor and power supply (A-CR) compatibility table

External regenerative

resistor type rtyp CR410 | CR-15 | CR-22 | CR-37 | CR-55 | CR-75 | CR-90
GZG200W260HMJ 01 O O O O O O O
GZG300W130HMJ x 2 02 O O O O O O O
MR-RB30 03 X X X O O @) O
MR-RB50 04 X X X @) O O O
GZG200W200HMJ x 3 05 X X X X X O O
GZG300W200HMJ x 3 06 X X X X X O O
R-UNIT-1 07 O O O O O O O
R-UNIT-2 08 X X X O O O O
R-UNIT-3 09 X X X O O O O
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2. Resistance Regeneration Type Power Supply

2.6 Status display

A WARNING

1. Do not touch the switches with wet hands. Failure to observe this could lead to electric shocks.

2. Do not operate the unit with the front cover removed. The high voltage terminals and charged
sections will be exposed, and can cause electric shocks.

3. Do not open the front cover whole the power is ON or during operation. Failure to observe this
could lead to electric shocks.

/\ CAUTION

1. Check and adjust each parameter before starting operation. Failure to do so could lead to
unforeseen operation of the machine.

2. The servo amplifier's radiating fins, regenerative resistor and servomotor etc., will be hot while
operating and for some time after the power is turned OFF. Thus, do not touch these parts
Failure to observe this couid lead to fires.

(1) 7-segment LED display
(a) Power ON
]

,’:,’ Initializing

,'-, Ready OFF

Ready ON, servo OFF

™~

|‘<—-

Servo ON

-
o~

(b) Display during alarm (example shows overvoltage alarm)

]
L

Alarm No. Not lit

The alarm No. flickers

(c) Display during warning (example shows instantaneous stop warning)

o |1l

Warning No. Not lit

The warning No. flickers

(d) Watch dog alarm

i1

L

(2) Charge lamp
This lamp lights when the rectifying voltage between P and N is charged over a set level. Always
confirm that the charge lamp is not lit before starting maintenance such as replacing the unit.
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2. Resistance Regeneration Type Power Supply

2.7 List of alarms and warnings

/\ CAUTION

When an alarm occurs, remove the cause of the alarm, confirm that an operation signal is not
being input, and secure the safety. Then reset the alarm to resume operation.

When an alarm occurs in the servo amplifier, the base will be shut off and the motor will coast to a stop.
Turn the power OFF with an external sequence. (Refer to 5.7 Main circuit connection.)
When resetting the alarm, remove the cause, and then turn the power ON.

IMPORTANT

When a regeneration alarm (AL63) occurs, if operation is repeated by turning the power OFF and
ON, trouble could occur due to heating of the external regenerative resistor. Exercise caution in this

case.
(1) Alarms
[Alarm No.]  Alarm No. displayed on drive unit connected with resistance regeneration converter
unit
[LED display] LED display on resistance regeneration converter unit
[Release] AR : Releases by turning the resistance regeneration converter unit power on
again
PR : Release by turning the NC power supply on again
NR : Release with the NC RESET key
Alarm LED .
No. | display Name Meaning Release
60 0 L’;g:)a"ta”ews The 24VDC dropped. PR
63 o Regeneration The regeneration transistor turned ON while the PR
R error regeneration command was OFF.
65 5 Rush relay error | The rush relay does not turn on, and chattering occurs.| PR
68 8 Watch dog CPU runaway AR
69 o Ground fault Driver UVW ground fault PR
6B = Rush relay melt [ The rush relay did not turn OFF PR
_ S The bus is short circuited, the charge to the main
6C I Main circuit error circuit is abnormal PR
6D o Parameter error | The regenerative resistor setting is not adequate PR
6E E Memory error | The memory cannot be read/written correctly AR
73 o Over-generation | The regeneration load was exceeded PR
Regeneration . . .
74 = resistor overheat The regenerative resistor thermal functioned PR
75 IR Overvoltage The bus voltage rose. NR
77 i1 PCB overheat |Overheating of thermal in amplifier PR
(2) Warning
Over-
E8 o regeneration 80% of the over-regeneration alarm level
warning
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2. Resistance Regeneration Type Power Supply

2.8 Resistance regeneration converter unit outline drawing

Outside panel | Inside panel

2

=]

9
N

000
Q000

360

O
O
8

0 L+ O
L- O

B¢ [©

MC1}_O

MC2LO

ollielle
L1L2L3&
i O« ] ¥
, 60 '
d 180 2-26 hole
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2. Resistance Regeneration Type Power Supply

2.9 Connection of each uni

CAUTION

Do not apply a voltage other than that specified on each terminal. Failure to observe this could lead to breakage or trouble.
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2. Resistance Regeneration Type Power Supply

2.10 Resistance regeneration converter wiring diagram

(1) For GZG type resistor uni
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2. Resistance Regeneration Type Power Supply

(2) For MR-RB type resistor uni

! ‘pepesU jou §| ‘pasinbal _ : : O
| fevonuenicn oy s BRI
_o _o: __o__
17111
¢ONn -
1 UE \/ O O o)
a ﬁ Oz iz 121
== 0 " 0 0 o 111
/\ “BJIM paISIM] B as() 11 !
O_’ 1 I 1§ { — J
—— 1 1 -1
1 X
dWv ueder usimoenuepn '0iiM 8} 10 8iow Jo = + 1 1 LA F O + 1
G-8126/1-1 : JOJOBILOD L[IWG'E S11BU) 8JiM diN ueder Jsnpeinueiy
o £-8878/ -1 i0jo8uu0] Joosdawe|} e osn O G-812G.1-1 : Jopejucy
. ad1 £-8828/1-Z 11018LUOD
- €D (g) J0y98UU0D ZZND O, { (ywoos)
ol H_m/. (a)(v) I L o
[eubis jewioyy 2z _Hv m ““ AU i 7 )
4|0 iye . ik e (+)
2 2 NO
= 2 =
E V4
‘synofe] |BUILIS) pue - - -
suojinesald Jayjo ay} Joy Buimelp aulno [¥S] Hun 10)sisaY 11 yNO
Jun Joysisas aAneiauabay || g 0} Jajay wdo 'z (gy(v 3] J [ ol [o ol fe
jesy o} [eo] nun Jojsisay ¢ z ol o 1 it
a|qidaosns jjem B Uo Jiun ayj |jejsul Jou _— ..”..”uu# apls b (g) Joysuuo))|| o o0 |I1 > | {» | |» w| |»
Op 0S ‘J0Y SWO0DSq ||iM JUN J0jsisal au __I,QE oy woy | EL ) oanve 1 op0e
JUn Jo3s|say ' 2 'e eie siequinu uid usdoz PO D€
: . __.._o.um:coo ZZND &Y _ (+) oanve €
e e, B3PI Y8 (V) Jojoauuont € N O
[ oNaypuesaap—| | (SHN08 L8-V dS-82A-9 1A-1
d 8jpuids pue oAlas 8y} 2i0jaq NO pauin} si ' aouBsIsoy) dS—-VZA-V 1A-V
amod APz S,J8U8AU0D BU) 1Y) aIns SN 15158y
_ asuanbes samod HOv

[ 1Z2HSD

Lonoss
|013U02 DN

II-22



2. Resistance Regeneration Type Power Supply

{3) For R-UNIT type resistor uni
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2. Resistance Regeneration Type Power Supply

2.11 Regenerative resistor unit outline drawing

/\ CAUTION

Non-designated combinations of the regeneration option and servo amplifier cannot be used.
Failure to observe this could lead to fires.

Fig. 1
$4.3xX2/45.5%x 2

N

287/309

Unit :

mm
Dimension : GZG200W/GZG300W

[ b
o

|

|

T

22/40

54/78

306/335

i

26/40

Note. With models that use two or more resistors in a row, install the units with sufficient space

between them. (Guideline: 100mm or more)

2-M6 installation screw

Fig. 2
MR-RB30
7
] Iy
4
©
g
&l ]
NP
g —
e
10 2%
100

Installation method

The installation direction is either A or B shown below.

Fig. A

Top

Bottom

an)

150
142
[.J‘U‘U’U'U’LJ

17 318
335
(Unit : mm)
Top
2
Bottom
Fig. B
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2. Resistance Regeneration Type Power Supply

Fig. 3
MR-RB50 (500W) Weight: 5.6kg
105
—W
X 3 g D
Terminal «
block
23 17
12 118
200 17
130—
Note) Forcibly cool with a cooling fan (approx. 3.5m/s or more, [192).
Fig. 4
R-UNIT-1, R-UNIT-2 Terminal layout
2-p6 hole - —laf=ia
o Hot wind discharge
*
I r ! Terminal screw size
M4 x 0.7 screw
Applicable crimp terminal
Bare round type up to 5.5-4
g 8 §

20

1.6 Intake
Leds

325
340

!

g o
7.5

¥

|Bottoml ” 88

153

105 | Punch hole R 2
Inlaid installation 50 4-M5x0.8 screw

—— (heat radiating section outside of panel)

Installation hole dimensions for inlaid
installation

Note 1. Extremely hot air is discharged from the sections marked with a %*.
Do not wire or place other items here.

” Note 2. This resistor unit is installed with the up and the down.

Note 3. Touching the resistor unit while it is hot could lead to burns.
Install a protective cover, or consider the installation position so that
workers will not touch the unit.
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2. Resistance Regeneration Type Power Supply

Fig. 5
R-UNIT-3
Inlaid installation (heat radiating section outside of panel)
Conventional grounding
21 terminal position
Top 3-26 hole 10 . /
X t~ I Hot wind discharge Terminal layout !
T 3] S A—

~loa el 131 Eadfy) t~
o 1 e LISl | B

| E -]

‘ A <L (Groundingu‘ i?l

Qo f
8 S | : & terminal)
o o r Terminal screw size
8 I s M4 x 0.7 screw
-
A Applicable crimp terminal
Intake Bare round type up to 5.5-4
2.3 104
6-M5 x 0.8 screw
+ 4+ ¥
Punchhole | I
B 8
259

IIZOIIZO )

Installation hole dimensions for inlaid installation

Note 1. The ventilation area is approx. 100 x 120.

Note 2. Attach packing at the position where the flange is installed.

Note 3. Extremely hot air is discharged from the sections marked with a %.
Do not wire or place other items here.

Note 4. This resistor unit is installed with the up and the down.

Note 5. Touching the resistor unit while it is hot could lead to burns.
Install a protective cover, or consider the installation position so that workers will not touch the unit.
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III. MDS-A-Vx, MDS-B-Vx
Servo System Section
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1. Outline

1. Outline

Outline of MDS servo system

1.

The converter that was conventionally built into the MR-S servo drive unit has been congregated in
the power supply unit and standardized with the drive unit for other axes. This allows a great
reduction in size and weight.

By using a high-speed CPU and 100,000 pulse/rev. (max. 3000rpm) submicron detector as a
standard, high-speed and accurate machining is possible.

By using the same feedback interface for the detector, an interface PCB does not need to be
prepared for each specification (scale feed back, submicron, absolute position detection, etc.).
The following models have been added to the line up with the changes from the MDS-A-Vx Series to
the MDS-B-Vx Series.

The 110/150 servo drive unit has been added to MDS-B-V1.

The 4535/4520 servo drive unit has been added to MDS-B-V2.
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2. Motor

2. Motor
2.1 Outline

Outline of motor for MDS-A-Vx, MDS-B-Vx servo system

(1) A high precision 100,000 pulse /rev. detector has been incorporated as a standard.
(2) The differences with the conventional motors for the M300 series are as follow:
a. All models have an oil seal.
b. The wiring for the thermal protector has been placed inside the detector's cannon piug.
¢. Conventionally, the terminal box type could be handled even with the standard cannon

connector method motor by using special specifications, but this is not possible with the MDS-
A/B-Vx series.
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2. Motor

2.2 Model configuration

HA motor model configuration

sl 100 U-0 00U

L— D5 : IP65
D7 . IP67
No symbol : IP54 (Note that the 11K2/15k2 is equivalent to
1P44.)
R : HA303, HA700, HA703, HA900 sealed type
terminal box
No symbol ; Other
S : Shaft end with oil seal
T : Tapered shaft
(applicable only to HA23, 33)
No symbol ; Straight shaft
(other than HA40, 43, 80, 83)
Motor | Symbol Shaft
HA23, 33 T Tapered
None Straight
HA40, 80, | None Tapered
43, 83 S Straight
B : With electromagnetic brake
No symbol : No electromagnetic brake
C : Main circuit cannon connector type
No symbol : Main circuit terminal box type
N > Motor for M500 Series
NL : Low inertia motor for M500 Series
L - Conventional low inertia motor

(Already changed to the same specification NL type)

No symbol : Conventional motor

Motor power class

N-type L-type L-type
3000r/min 2000r/min 3000r/min

Motor | kW Motor kW | Motor | kW

N-type
2000r/min
Motor | kW

40 |05
80 | 1.0
100 | 2.0
200 | 35
300 | 45
700 | 7.0
900 | 9.0

053 | 0.05 50 05| 583 |05
13 | 0.1 100 10 103 {10
23 | 03 150 16| 163 {15
33 045 200 20] 203 120
43 | 05 300 30 303 |30
83 | 1.0 500 50| 503 |5.0
103 | 2.0 | -LH11K2 | 11.0
203 | 3.5 | -LH15K2 | 15.0
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2. Motor

2.3 Main equipment list

HA motor main equipment

Maximum speed 2000r/min 3000r/min
Motor mode! | HA40N [HA100N | HA700N| HA053 | HA23N | HA43N |HA103N | HA303N
HASON |HA200N |HAQ00N| HA13 | HA33N | HA83N |HA203N | HA703N
ltem HA300N
Oil seal Presence O O O O @) O O O
Absence X X X X X X X X
Shaft eng |- Straight shaft| A O O O O A O O
Tapered shaft| O X X X O O X X
Electro- |  Presence O O O O O O O O
e absence | O | O | 0 | 0O | O | 0 | 0| o
Cannon
?;ntr;g:- connector O @) A O O O O X
Terminal box X X O X X X X O
1P65/67 compatible AN JAN X X JAN A A X
O: Standard product A : Special product X : No specification
Maximum speed 2000r/min 3000r/min
Motor model HAS50NL HA200NL {HA-LH11K2| HA53NL HA203NL | HA503NL
HA100NL | HA30ONL |HA-LH15K2| HATO3NL | HA303NL
Item HA150NL | HAS00NL HA153NL
Oil seal Presence @) O O O O O
Absence X X X X X X
Straight shaft O O O O O O
Shaft end Tapered shaft O X X O X X
Electro_- Presence X X X X X X
msg:(eetlc Absence O @) O O O O
Conneo- | cortecier | O o X © O X
tor type Mrerminal box X X O X X O
IP65/67 compatible X X X X X X

QO : Standard product

/\ : Special product
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2. Motor

2.4 Specifications list

Servomotor specifications list

Mot odel
. Or MOE HA4ON | HABON | HA100N | HA200N | HA300N | HA70ON | HAS00N HAO53
Motor char- {Rated output  {kW 0.5 1.0 2.0 3.5 4.5 7 9 0.05
actgrlstlcs
::223 rated |Rated torque  [N'm 2.39 4,78 9.55 16.7 215 334 43.0 0.16
Stall torque N-m 2.94 5.88 13.7 22.6 373 49.0 58.8 0.25
Maximum torque for drive 1,
unit combination N'm 14.2 25.5 42.0 59.8 87.6 120 153 0.69
Rated speed r/min 2000 3000
Without [dm |x107%kgm? | 9.8 19.6 686 | 131.0 | 192.0 | 2540 | 319.0 0.18
Motor |brake |GD |x107%kg'm® | 39.2 78.4 274 525 | 768 1015 | 1274 0.74
inertia  Iwith Jm  [x107%kgm? | 10.8 20.6 726 135.0 196.0 | 258.0 | 323.0 0.20
brake |GD |x107%gm?® | 41.9 81.1 291 542 785 1032 | 1201 0.80
Weight Without brake |kg 8 12 21 32 413 56 80 1.1
g With brake kg 10 14 27 38 49 62 85 15
Thermal protector Built-in motor
Shaft through-hole section .
Equipped |oil seal Provided
parts Electromaanetic brake 24VDC 15W 24VDC 15W 24VDC 5.2W
g 5.9N'm 29.4N'm 0.39N'm
Cable connector Cannon connector Terminal box Cannon connector
Motor shaft end detector Detector model name should be specified. *1
Tolerable shaft end radial Tapered shaft 40
k 210 250
load 9 Straight shaft 100 8
Operating environment Ambient temperature: 0 to 40°C, free from oil and water, no condensation
del
. Motormodel] 713 | HA23N | HA33N | HA43N | HAS3N | HA103N | HA203N | HA303N | HA703N
Motor char-  |Rated output  [kW 0.1 0.3 0.45 0.5 10 { 20 35 45 7.0
actz_anstlcs
g;ggg rated |Rated torque  {N'm 0.32 0.95 1.43 1.60 3.19 6.37 1.2 14.3 223
Stall torque N'm 0.49 0.98 1.96 2.94 5.88 13.7 22.6 37.3 49.0
Maximum torque for drive |, .
unit combination N‘m 1.37 27 5.59 10.2 19.2 40.2 559 79.8 105
Rated speed r/min 3000
Without |[Jm Ix107%gm® | 036 0.98 1.96 9.8 196 | 686 | 131.0 | 1920 | 254.0
Motor [Prake  [GD [x107%gm® | 1.43 392 | 784 | 392 78.4 274 525 768 1015
ineria  |with  [dm |x10%gm® | 037 1.08 | 206 10.8 206 | 726 | 1350 | 1960 | 258.0
brake  |GD |x107%kg'm® | 1.49 472 | 864 41.9 81.1 291 542 785 1032
Weight Without brake |kg 1.5 35 45 8 12 21 32 43 56
g With brake kg 1.9 4.5 55 10 14 27 38 49 62
Thermal protector Built-in motor
S‘haft through-hole section Provided
oil seal
Equipped 24VDC 2
. 4VDC 12W 24VDC 15W 24VDC 25W
parts Electromagnetic brake 5-2VY 2 ON'm 5.9N'm 29.4N'm
0.39N'm
Cable connector ‘ Cannon connector Terminal box
Motor shaft end detector *1 Detector model name should be specified.
Tolerable shaft end radial Tapered shaft 40
8 25 210
load kg Straight shaft 100
Operating environment Ambient temperature: 0 to 40°C, free from oil and water, no condensation J

(Note) =1: Detector model name need not be specified.
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2. Motor

Low inertia servomotor specifications list

Motor model -
HASONL | HAT0ONL | HA150NL | HA200NL | F#ASOON | pacoont | HA
ltem L LH11K2
Motor Rated output | kW 0.5 1 1.5 2 3 5 11
chafacternst:cs
ang@e? | Rated torque |N'm 2.39 4.78 7.16 9.55 143 23.8 52.5
Stall torque N'm 2.94 5.88 8.83 13.7 22.8 373 70.6
Maximum torque for drive .
unit combination N'm 13.0 20.9 31.4 31.7 52.0 72.6 158
Rated speed r/min 2000
o ) Jm | x10*kg'm? 2.75 5.49 8.24 19.6 29.4 88.3 118.0
Motor inertia | Without brake ) 5
GD| x107'kg'm 11 22 33 78.4 118 353 470
Weight Without brake | kg 6.5 9.5 125 16 22 35 70
Shaft through-hole section oil .
Equipped seal Provided
parts Cable connector Cannon connector Te{)rg)i(nal
Motor shaft end detector Detector model name should be specified (corresponding to INC or ABS).
i Tapered shaft 40
Tolerable shaft end radial kg % . 210 250
load Straight shaft 100
Operating environment Ambient temperature: 0 to 40°C, free from oil and water, no condensation.
Motor model HA-
HAS3NL | HA103NL | HA153NL | HA203NL | HA303NL | HASO3NL
Item LH15K2
Motor char- Rated output | kW 15 0.5 1 1.5 2 3 5
acteristics during
rated speed Rated torque {N'm 71.6 1.60 3.19 4.77 6.36 9.55 16.0
Stall torque N'm 91.7 2.94 5.88 8.82 13.7 225 37.3
Maximum torque for drive g
unit combination N'm 215 14.1 225 22.8 37 60 78
Rated speed r/min (rpm) 3000
) ) Jm{x107%kg'm?|  290.0 2.7 5.5 8.2 19.6 29.4 88.3
Motor inertia | Without brake - 5
GD| x107kg'm 1160 1 22 33 784 117.6 352.8
Weight Without brake | kg 108 6.5 9.5 12.5 16 22 35
Shaft through-hole section oil .
Equipped seal Proyided
parts Terminal Terminal
Cable connector bog Cannon connector box
Motor shaft end detector Detector model name should be specified (corresponding to INC or ABS).
i Tapered shaft 40
Tolerable shaft end radial kg 300 P : 210 250
ioad Straight shaft 100

Operating environment

Ambient temperature: 0 to 40°C, free from oil and water, no condensation.
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2. Motor
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2. Motor

2.6 Data sheet

(1) Characteristics list
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2. Motor
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2. Motor
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2. Motor
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2. Motor

(2) Torque-speed characteristic
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* The upper graphs show the data for the input voltage of 200VAC.
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2. Motor

HA23N
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* The upper graphs show the data for the input voltage of 200VAC.
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2. Motor

HAS50NL
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* The upper graphs show the data for the input voltage of 200VAC.
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2. Motor
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* The upper graphs show the data for the input voltage of 200VAC.
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2. Motor

Torque HA-LH11K2-S1
200
150
i Short-time operation range \
(N-m) 100
\‘\
‘g\
i \\
-\\—:
50
: Continuous operation range
0 1 i L i 1 1 A 1 1 1 I} i i 1 1 1
0 500 1000 1500 2000
Rotation speed (r/min)
Torque HA-LH15K2-S1
250
I 0.1sec.
200 |- AN
[ 1sec. Short-tine operation range
150 \\
(N-m) -
100
-“M
r _\“——_
b~ \N
\
50
[ Continuous operation range
0 j L 1 1 1 i i 1 1 1 1 1 1 i 1 1 1
0 500 1000 1500 2000
Rotation speed (r/min)

When using a combination of the HA-LH15K2-S1 and V1-150, the shori-time operation range is further

subdivided by the operation time.

Note) The above torque characteristics are for a 200V power voltage.
These characteristics are not guaranteed when the power voltage drops.
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2. Motor

(3) Duty drive characteristic

faflod

t
Duty percent = -~ x 100 (%)

]
t; = On time (min.)

These characteristics are limited by the servo ampilifier.
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2. Motor

2.7 Motor connection

& WARNING

Always insulate the connection section of the power supply terminal. Failure to do so could lead to
electric shocks.

/\ CAUTION

Do not directly connect commercial power supply to the servomotor. Doing so could lead to faults.

1. Always match the power lead phases (A, B, C) and the amplifier output terminal (U, V, W)
phases.

2. Application of commercial power supply to the motor terminals (U, V, W) could cause the motor

fo demagnetize or burn.

The commercial power can be connected only to the servo amplifier output terminals (U, V, W).
3. Always ground with the grounding terminal E. Connect to the grounding terminal of the servo

amplifier, and ground to the earth with the grounding plate in the control panel. (Refer to the

Servo and Spindle System Configuration Section 4.)
4. Supply 24VDC (user-prepared, refer to 2.8 (2) Magnetic brake characteristics for the current

capacity) to the brake lead of the motor with magnetic brakes.

The power supply VDD (24VDC) in the servo amplifier cannot be used.

(1) Cannon plugs to be used

Motor side
Motor model connector Cannon plug to be used
HAO053C
HA13C ) Pin No. Lead side
HA23NC 3 N am To amplifier A0
HA33NC or 6 5Ly | Motor
°0 ¢ oF MOTOR i winding
o MS3108B18 125 C—r-W :
or MS3106B18 12S D—1+—@ Grounding
CE05-2A18-12P (Straight type) ; E—~
F—
HA40NC
HA43NC PinNo.| Lead side
HABONC N h To amplifier Al
HA83NC gLy |} Motor
HASONLC ol yy | Winding
HA100NLC MS3108B22 23S -
HA150NLC or MS3106B22 23S D—-@ Grounding
HA53NLC CE05-2A22-23P (Straight type) EL
HA103NLC F—-
HA153NLC
HA100NC
HA200NC Pin No. Lead side
HA300NC A R To amplifier A
HA103NC B v | Motor
HA203NC oy | Winding
HA200NLC D& Grounding
gﬁfigg:tg MS3108B24 10S E
5 or MS3106B24 10S -
HA203NLG | CE05-2A24-10P £l
HA303NLC
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2. Motor

Motor side
Motor model connector Cannon plug to be used
HA053CB MS3102A18-12P
HA13CB " -
HA23NCB N To amplifier P"X‘o' koad side
HA33NCB oF b — TV 1 Motor
0 ¢ of BRAKE MOTOR B—V I winding
o MS3108B18 128 ey C—W
orMS3106B18 128 L ‘e Brake D—1-@& Grounding
. [+] exciter
CE05-2A18-12p | (Sragnttpe) power E—
MS3; 08B10SL 845 s - T i F—
. or MS3106B10SL 4
A B (Straight type) g\ Ol frpetitis MS3102A10SL-4P
Bl > pinNo.| Lead side
H/MS3102A10SL-4P g\—-- } Brake
HA40NCB * |ndicates "CD cut". MS3102A18-12P
HA43NCB pinNo.|  Lead i
HASONCB I e To amplifier “:,\_o___u ead side
HA83NCB Mot
8 BRAKE MOTOR .-UJ—U g‘“b’v } winding
ﬁ'—l—a———-‘ Brake D@ Grounding
MS3108B22+23S Eoppiy E—
or MS3106B22-238 —t—
CE05-2A22-23P | (Straight type) e . g__
k___'i iy H—t- }Brake
HA100NCB * Indicates "CD cut”. MS3102A24-10P
HA200NCB _ PinNo.| Lead side
HA300NCB ¢ ol T To amplifier A0
HA103NCB £ 0.0, 5|y | Motor
HA203NCB O 6 O BRAKE MOTOR oy winding
d 6 MS3108B24+108 |-,
or MS3106B24-108 (] D——@ Grounding
(Straight type) E —-
CE05-2A24-10P M831OBB1OSL-S43 S F—-
MS3106B10SL-4
) (Straight type) MS3102A10SL4P
(W Pin No. Lead side
AT } Brake
HMS3102A10SL4P B~
Notes (1) The angle plug {MS3108), straight plug (MS3106), cable clamp g
(MS3057), and wiring connector should be properly selected. — - =
(2) The key position of the cannon connector should be in the [ S— I A4\
direction of the motor flange. H

(3) Refer to the following table for the European Standards
compliant parts.
Cannon connector list

Standard
Cannon European Standards compliant connector
Compatible connector P P
motor Plug Plug (with back shell Cable cf i
Type (with back shelt) ug (with back shell) able clamp Plug (single block)
HAG53 33 Straight | MS3106A18-12S | CE05-6A18-12SD-B-BSS CE3057-10A-0] (D265 CE05-6A18-12SD-B
i Angle | MS3108B18-12S | CE05-8A18-12SD-B-BAS -10A-L] (D265) -
Straight | MS3106A22-23S | CE05-6A22-23SD-B-BSS CE05-6A22-23SD-B
HA40-80 CE3057-12A-0 (D265)
Angle MS3108B22-23S | CE05-8A22-23SD-B-BAS -
Straight | MS3106A24-10S | CE05-6A24-10SD-B-BSS CE05-6A24-10SD-B
HA100-300 CE3057-16A-10 (D265)
Angle MS3108B24-10S | CE05-8A24-10SD-B-BAS -

* Use the cannon plug single block together with a conduit, etc.
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2. Motor

(2) Terminal box type motors

Model applicable : HA700N-SR, HAS00N-SR, HA303N-SR, HA703N-SR, HA700NB-SR,
HA900NB-SR, HA303NB-SR, HA703NB-SR, HA503NL-SR

Motor terminal box detailed drawing

Terminal box base

* Pan head screw with SW
M5 x 0.8 x 12 (4 pieces)

Terminal box cover \\
Pan head screw M4 x 0.7 x 6 (2 pieces) \ B

2 N\\G\J\F

) - S| ] 'x T
- ) J {
Crimp terminal Terminal packing

« The direction of the @D hole of the terminal box can be changed every 90°.
However, since the gD hole is positioned as shown in the outline dimension drawing, remove the
screw marked with * when the direction should be changed.

» When a spare part is required due to damage, the part shouid be ordered from Mitsubishi Electric
along with the parts number listed in the drawing.

Changed dimensions Model

Model AlBlcl|pl| el F| g | Terminalbox | Terminal box

cover base
HA700N,HA700NB
HAS00N,HA900NB
HA303N,HA303NB 1311144 78 | 35 | 37 | 60 | 76 | M953C771HO1 | M952B407H20
HA703N,HA703NB
HA503NL
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2. Motor

Types of terminal box lead wires

Servomotor Servo amplifier
. Lead wire crimp A/B-V1-01 | ABBV1-10 | A/B-V1-45 | AIB-V1-70 | B-V1-110
Lead wire type terminal Terminal 03 20 90 150
05 30
Type Indica- :ﬁgggﬁf‘) HALH11K | 73
tion | 4202703 HALH186K . M6 M6 M6 M6 M6
Electromagnetic Blue L11
brake M4 - M4 M4 M4 M4 M4
(when specified) | Blue L21
0 U
Motor windig v M6 M6 v M4 M4 M5 M5 M8
W W
Motor ground | Note (2) M5 M5 5]
BU
Motor fan - M4
BU

Notes (1) For the terminal box type servomotors of special models, pay special attention to the model

names.

(2) Use one of the screws marked with * in the terminal box detailed drawings as the motor ground.

(3) When an electromagnetic brake is provided, a surge absorber can be housed in the motor
terminal box. See the installation procedure drawing N109D132.

(4) The terminals should be connected as shown in the following figure using the screws listed in the
above table.
Each connection section should be insulated by winding several turns of insulation tape around it
so that it is securely insulated. When housing the connection sections in the terminal box, take
care not to damage the insulation section.

Ampiifier side
E E % ;
A __,,;
Motor side ‘

Wind the insulation tape for several turns.

(5) For the cables to be used, see the following section.
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2. Motor

(3) Cables to be used

Note (2) Note (3)
Model uv,w Grounding wire Electromagnetic
{Motor main circuit) {Motor ground) brake for excitation
HAO053
HA13 1 .25[211m2 1.25mm? 0.5mm?
HA23N (1.25mm°” or less) (1.25mm? or less) (1.25mm? or less)
HA33N
HA40N 2mm?” or more 2mm? or more 0.5mmZ or more
2 2 2

HA43N (3.5mm” or less) (3.5mm” or less) (3.5mm" or less)
HASON 2mm? or more 2mm? or more 0.5mm? or more
HA83N (3.5mm’ or less) (3.5mm?” or less) (3.5mm” or less)

3.5mm’ or more 3.5mm* or more 0.5mm* or more
HA100N (8mm? or less) (8mm” or less) (8mm” or less)
HA103N 5.5mm22 or more 5.5mm22 or more 0.5mm” or more
HA200N (8mm” or less) (8mm” or less) (8mm2 or less)
HA203N 5.5mm22 or more 5.5mm22 or more 0.5mm? or more
HA300N (8mm?” or less) (8mm? or less) (3.5mm? or less)
HA700N
HAS00N 2 2 0.5mm? or more
HA303N 8mm* or more 8mm* or more @. 5mm? or less)
HA703N
HAS0NLC
HA100NLC 2mm? or more 2mm? or more
HA53NLC (3.6mm? or less) (3.5mm? or less)
HA103NLC
HA150NLC 2mm’ or more 2mm’ or more
HA153NLC (3.5mm2 or less) (3.5mm2 or less)
HA200NLC
HA300NLC 5.5mm? or more 5.5mm? or more
HA203NLC (8mm? or less) (8mm? or less)
HA303NLC

5.5mm’ or more 5.5mm’ or more
HAS00NLC (8mm? or less) (8mm? or less)
HAS503NL 8mm® or more 8mm” or more
HA-LH11K2 14mm” or more 14mm” or more
HA-LH15K2 22mm° or more 22mm” or more

Notes (1) For reference, the cable size in parentheses above represents a restricted value from the soldered cup

dimensions of the cannon plug.
(2) "Internal regulation” for identifying the grounding wire is described as follows:

140-14 Green color identification of grounding wire

1. A green identification sign shall be placed on any grounding wire for any grounding work except:
® when only the grounding wire is connected and it can be easily identified.
® when one conductor in a cable, tough rubber sheathed cable or cord with a multiple number of
conductors is used as a grounding wire and when the conductor is a bare wire or has a green and
yellow stripe pattern.

[Note] When one conductor in a cable, tough rubber sheathed cable or cord with a multiple number of
conductors is used as a grounding wire, any other conductor except for one which has a green
or greenish yellow stripe pattern cannot be used as a grounding wire.

2. If any other conductor except for one with a green or greenish yellow stripe pattern is used as a
grounding wire, itis necessary to indicate that the conductor is a ground wire using green tape and the
like at the terminal and proper positions.

(3) When the electromagnetic brake works in "DC OFF", use a shielded cable.
(4) When the motor is used in an application where it travels, select a cable type with hxgh flexibility.
(5) For crimp terminals connected to the servo amplifiers, see (2).
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2. Motor

2.8 Motors with electromagnetic brake

/\ CAUTION

1. The axis will not be mechanically held even when the dynamic brakes are used. If the machine
could drop when the power fails, use a servomotor with magnetic brakes or provide an external
brake mechanism as holding means to prevent dropping.

2. The magnetic brakes are used for holding, and must not be used for normal braking. There
may be cases when holding is not possible due to the life or machine structure (when ball screw
and servomotor shaft are coupled with a timing belt, etc.). Provide a stop device on the
machine side to ensure safety.

3. Use a double circuit configuration so that the magnetic brake operation circuit will activate even
with the external emergency stop signal.

Turn OFF at servo ON signal OFF, Turn OFF with emergency stop
alarm or magnetic brake signal. signal (EMG).

o

Servomotor

24vDC

When using the motor with magnetic brakes for double dynamic safety to prevent dropping of the
vertical axis or during an emergency stop, note the following cautions.

D The brake is a safety brake. The brakes are applied when the power (24VDC) is OFF.

@ Always turn the servo OFF (SON signal) when applying the brakes.

® When using to prevent dropping of the vertical axis, create a sequence that considers the

braking delay time.

(1) Outline of motors with electromagnetic brake

(@)

(b)

()

Types
Motors with electromagnetic brakes are a lineup of the HA series. Their specifications are
described in the following paragraph.

Applications

When a motor with an electromagnetic brake is used for a vertical feed axis in a machining
center, and even if the hydraulic pressure of a hydraulic balancer becomes 0 due to power OFF,
the brake prevents the spindle head from dropping. In robots, even if the power is abruptly
turned off, this type of motor can prevent the robot body from falling down.

When this type of motor is used for the feed axis of a grinding machine, a dual interfock can be
structured along with an emergency stop dynamic brake, thereby preventing collisions and
spraying of ground materials.

This motor cannot be used for any other purposes than holding and braking at the time of power
failure (in emergency).

Features
@ Since the electromagnetic brake is a DC excitation type,
» The brake has a simple mechanism and high reliability.
+ The brake tap selection is not necessary for frequencies of 50Hz and 60Hz.
» With excitation ON, no rush current and no shock occur.
+ The brake portion is smaller than the motor section.
@ Since the electromagnetic brake is housed in the motor non-load side, the installation
dimensions of this motor type are the same as those of non-brake type motors.
® For electromagnetic brakes, no maintenance inspections are required.
@ This motor type can be safely and securely mounted in elevated locations (with eyebolt taps
for the HA100NB or larger models).
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(2) Characteristics of electromagnetic brakes
The following table lists the characteristics of the hold brakes used in the servomotors with brake.

HA053B HA23NB HA40NB HA43NB | HA100NB HA103NB
Model HA13B HA33NB HABONB HA83NB |[HA200NB HA203NB
HA300NB HA303NB
ftem HA700NB HA703NB
HAS00NB
(1) Type Spring type safety brake
(2) Excitation coil rating
(long-term continuous 24VDC
energization is available.)
L . | Cold state
(3) Excitation coil | (o0°c) 111Q 49Q 38Q 230
ist
resistanc® Mot state 1440 640 490 300
(4) Attraction current (when the
motor is new, Approx.) 0.15A 0.2A 0.25A 0.5A
(5) Drop current 0.06A 0.06A 0.12A 0.18A
(6) Static frictional torque Tg 0.39N'm 1.96N-m 5.88N‘m 29.42N-m
: GDb
(7) Inertia (x10~*kg-m?) 0.06x10™g-m? 0.8x10*kg-m? 2.7%10™kgm? 17x10 %g-m?
moment
Note 1
(8) Release delay time 0.03sec 0.05sec 0.07sec 0.10sec
(9) Braking delay |AC OFF O.1sec 0.20sec 0.24sec 0.27sec
time t2 DC OFF 0.02sec 0.03sec 0.04sec 0.04sec
(10) Tolerable E+One braking
braking work | operation 56J 49.0 204.2) 980.7J
amougt E;One h 56.9J 0.3J ‘
(Note 2) 20One hour . 490. 2942.0J 9806.7J
With load of 5.6J per | With load of 49.0J | With load of 294.2J | With load of 980.7J
(11) Brake life (Note 3) braking: per braking: per braking: per braking:
30000 times 30000 times 30000 times 30000 times
(12) Tolerable speed 3000r/min
(13) Spline looseness 0.25~25° 02~15° 0.16~0.57° 0.10 ~ 0.36°
(calculated value)

Note 1. GD?b in the above table(7) is a value to be added to a motor without brake.
Note 2. The braking work amount of the brake is expressed by the following equations. The braking work
amount should be less than the tolerable braking work amount in (10) of the above table.
2

2 2
£ =1 . GDu+GDL .[%%NGO}Mw

2
1 GDy+GD
E2= _é-— ____M_4_...._.L_[%TO[—NGO} X 10‘4><n_:E1 n
Where
E, . Braking work amount in one braking operation (J)

GD3Z : Motor with brake GD? (x10™*kg-m?) Note 4

GD: : Motor shaft conversion load GD? (x10™*kg-m?)
Ngo : Rapid traverse motor speed (r/min)

E, : Braking work amount per hour (J)

n : Braking times per hour (times)

Note 3. The brake life is the time from when the brake gap increases due the wear of the brake lining,
and the attraction is inhibited (brake opening is not possible).
A life of 30,000 times is equivalent to 5 times/day for 15 years. Thus, when using the brakes
exclusively for holding, there is no need to worry about the life.

Note 4. For the value of GDf,. , refer to 2.6, "Data sheet."
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2. Motor

(3) Using electromagnetic brake
(a) Brake excitation power

1)

2)

3)

4)

The brake terminals are connected to a cannon connector in any polarity.

The brake terminals are clearly shown on the motor's outline drawing. Do not mistake the brake
terminals for another circuit.

When handling is required for aligning the machine, etc., prepare another 24VDC power and
perform the operation while the brake is electrically released.

The reason why a manual release unit is not provided is to prevent workers from forgetting to
restore the unit after use.

Since the system is not provided with a brake excitation power, it should be prepared on the
machine side. The brake excitation power should be determined by considering both the voltage
fluctuation and the excitation coil temperature so as to securely feed the flowing current. The
external output for the break is mounted on the servo amplifier. For using it, see the following (c).
The brake excitation power can be turned OFF (brakes applied) with AC OFF or DC OFF.
The "DC OFF" is effective when the braking follow-up time is important.

However, it is necessary to check the contact DC shut-off capacity and occurrence of error signal
to NC. Follow these precautions.

Precautions in "DC OFF"

+ The contact DC shut-off capacity should be properly provided.

+ Use a surge absorber.
» In the cannon connector type, the surge absorber is located far from the switch,

therefore shield the cable between the switch and the surge absorber.

5) When the cannon plug is connected or disconnected while the brake power is energized, the

motor is damaged (the pins of the cannon plug are damaged due to sparks).

6) When the brake excitation current does not flow (due to a fuse blowing, contact damage, cable

breakage, efc.), turn off the motor's main circuit to prevent the motor from rotating while the
brake is activated.

Example of DC OFF using stabilized power

P S

ZDh2

|

PS : 24VDC stabilized power

ZD1, ZD2 . Zener diode (1W, 24V; Mitsubishi: MZ424-A)

VAR1, VAR2 : Surge absorber (220V; Matsushita Electric
Works ERZ-C10DK221)

Example of AC OFF using stabilized power

5
o—" o

1
AC input PS ]
!
1
]
|
t

O

L

PS : 24VDC stablilized power
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Refer to the following table for selecting the wires.

Power supply

Motor Input voltage AC Output voltage DC Output current DC
V) (A4 (A)
HA053B HA13B 100 or 200 24 Q.5A or more
HA23NB HA33NB 100 or 200 24 0.7A or more
HA4ONB HA43NB 100 or 200 24 0.9A or more

HABONB HA83NB
HA100NB HA103NB
HA200NB HA203NB
HA300NB HA303NB 100 or 200 24 1.5A or more
HA700NB HA703NB
HAS00NB

(b) Safety considerations

1) Using timing belt
As shown below on the left, when the HA motor with electromagnetic brake is connected to a
load (such as a ball screw) with a timing belt, if the belt is broken, a dangerous situation occurs.
Even if the safety coefficient of the belt is increased, the belt may break due to over-tension or
cutting chips. In this case, use the method as shown below on the right to improve the safety.

Dangerous! Safe!
Top E T
= ] IRt
Brak Motor ]
Motor i Load (without 4 Load
) Bottom brake) 4 |
3 Bottom
5
I~
Ball screw ﬂfﬂ!ﬂ——- /--- ~{II{M Ball screw

Timing beit Timing belt | , Brake

Mitsubishi Electric model UA, etc.
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2) Application for grinding machine feed axis
When NC is emergency-stopped, the dynamic brake is activated and the motor stops
suddenly, but even if the electromagnetic brake is used along with the dynamic brake, the
coasting distance cannot be remarkably shortened.
When considering a failsafe system for the grinding machine, test the coasting distance to
determine the limit of the dynamic brake, and then evaluate whether the system is safe or not.
In this case, the machine decelerates and stops in the pattern shown in the drawing. The
coasting distance in the rapid traverse state, Lyax, is the hatched area in the following drawing,
and is calculated by the following equation:

_ Fgox 10° ts

bwx=—"gg (ti + 2+ 57) (mm)

Braking using electromagnetic brake

Emergency stop ‘
|

signal
Brake current

Rapid t i
apid traverse Coasting

Machine distance

speed Feo

Stop  -— l —

(c) Precautions for sequence

Where
Feo : Machine speed in rapid traverse state (m/min)
t : Delay time in NC (0.05sec)
*to : Electromagnetic braking delay time (sec)
2
tt  : (GDiy +GDL )Neo (sec)

9.55 x 10° (TL + 0.8Tg)
*GDpy : GD? of motor with brake (x10™kg-m?)
2
GDL : GD? on load side converted into motor shaft (><1O'4kg-m2)
Ngo : Rapid traverse motor shaft (r/min)
T.  : Dynamic friction torque on motor shaft conversion load side
- (Nm)
*Tg  : Static friction torque of electromagnetic brake (N-m)

For the asterisk mark (x), see the data in paragraph 2.8(2).

Although the brake excitation power supply should be prepared by the user, exercise the

following precautions:

1) When the brake is released (excitation power is ON), make sure that the servo ON state takes
place. The following sequence prevents the vertical axis from dropping.

Servo ON signal ————l

t
]
itati | Brake release ||
Brake excitation ____+_!——e_——_l.

power > -

Servo ON

ty
-l -
1

0.1sec or less 0.1sec or less

2) When the above sequence cannot be formed, use the "DC OFF" of the excitation power to
decrease the drop distance of the vertical axis.

Servo ON signal

Servo ON ]

Brake excitation ———————[
power

Brake release [

o (ON/OFF just before
DC OFF brake excitation coil)
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3) In the MDS series, the external output contacts on the servo amplifier can be used.

(Example of external
contact use - DC OFF)

L

O._
o._ ]

EM2!

P R
3

! MDS series
EML{ servo amplifier

CN20

{ Relay for brake

: (Rating control

1 capacity, 8A 250VAC,
{ 5A30VDC)

1

- o]

2.9 Motor vibration resistance

(External output
contact sequence)

Servo ON

signal

Relay for brake

5msec

Motor

Direction of vibration

Axial (X) Perpendicular to axis (Y)
HA053, HA13, HA50L
HA23N, HA33N, HA100L 2 2
HA4ON, HA43N. HA150L 9.8m/s” (1.0G) 24 .5m/s” (2.5G)
HABON, HA83N
HA100N, HA103N, HA200L 2 2
HA200N. HA203N, HA300L 19.6m/s’ (2.0G) 49.0m/s® (5.0G)
HA300N, HA303N
HA700N, HA703N 11.8m/s* (1.2G) 29.4m/s” (3.0G)
HA500L
HA900N 9.8m/s? (1.0G) 24.5m/s? (2.5G)
HA-LH11K2, HA-LH15K2 9.8m/s? (1.0G) 24.5m/s® (2.5G)
Conditions
1. In the motor stop state X

2. In the installed state

3. No abnormalities occur when the above vibrations are applied i
for 6 hours at 250Hz (check that there is no resonance point at

250Hz or less).

'”l”

..nl”

ti

urfit

Note (1) Even if the above values are satisfied, for machines with excess vibrations, (turret punch
press, press, shearer, etc.), carefully check the looseness of the cannon plug, cable
condition, and cable clamps, etc. on the machine side.
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2.10 Motor shaft strength

When the AC servomotor is connected to a load, check that the load being applied to the motor shaft

does not exceed the values shown in the following table.

Motor shaft end tolerable load

Model Tolerable Tolerable
radial weight | thrust weight |

HA053/13 L=26 8kg 5kg L
HA23N/33N L=30 25kg 15kg E “—"I
HAS0L  HA4ON/43N ,
HA100L HASON/83N [i"gged Z‘g,fﬂ T
HA150L = 9 B
HAS3L : S0kg -I:'IL

Straight shaft - -
HA103L L=55 100kg ﬂ
HA153L J
HA200L HA100N 1
HA300L HA103N
nﬁgggt ngggs L=79 210kg 100kg L : Distance between flange installation
HA300N HA303N surface and center of load weight
HA700N HA703N (mm)
HAS00L HA900N —
HAB03L, HALM-LH11K2 |L=85 250kg | ~ 100kg
HA-LH15K2 L =100 300kg 100kg

(Note) 1. The tolerable thrust load indicates that no radial weight of the load is applied.
The above tolerable values are the maximum values and are not the continuous tolerable
loads.
When the motor is connected to the load, the radial weight applied to the motor shatft is
calculated as foliows.

Direct connection:
Use flexible coupling, and align the core as much as possible. When using highly rigid
coupling, further precise core alignment will be required.
The radial weight applied to the shaft on which the coupling is used in obtained by the
following equation.

P=Kgx 6
Where P : Radial weight (kg)
Kg : Spring constant in radial direction of coupling (kg/mm)
8 . Core deviation (mm)
Gear:

The radial load applied to the axis on which a gear is directly engaged to the motor shaft is
obtained by the following equation.

1 Trnax
P - .
980 p
- CcoSs o
2
Where . -Radial weight (kg)

p
Tax . Maximum motor torque (N-m)
D : Gear pitch circle (cm)

o Gear pressure angle (degree)

When the timing belt is used, obtain the total of the initial tension of the belt and the force by the load

torque. For the calculation method, see the related document issued by the timing belt
manufacturer.
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2. Motor

(Note) 2. Cautions for mounting load (prevention of impact on shaft)

When using the servomotor with keyway, use the screw hole at the end of the shaft to mount the

pulley onto the shaft. When installing, first insert both screw bolts into the screw holes on the
shaft, and press them in while tightening the nuts.

When pulling out the pulley, use a pulley puller.

When transporting the unit, do not put hands or ropes on the detector cover.

When assembling, do not tap the shaft end with a hammer, etc.
(The detector could be damaged.)

gL

Encoder cover

+ The direction that the detector is installed on the servomotor cannot be changed
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3. Detectors

3.1 List of model names

Q)

)

Relative position detection type

OHE 25K-6 . Standard encoder (for motors 500W and higher)

OHE 25K-85 : Small capacity motor encoder (for 200W and 300W motors)
OHE 25K-108 : Low inertia motor encoder

OHE 25K-ET : Ball screw end detection encoder

Absolute position detection type

OHA 25K-4  : Standard encoder (for motors 500W and higher)

OHA 25K-85 : Small capacity motor encoder (for 200W and 300W motors)
OHA 25K-108 : Low inertia motor encoder

OHA 25K-ET : Ball screw end detection encoder

Refer to section 3.4 when using the serial pulse encoder.
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3.2 Specification

For a scale having muttiple Z phases, select the
one for which the distance between neighboring
Z phases is an integral mm.

Class Type Model name Max. SP eed Power Detector output Output signal
r/min usage class
For standard: A B-phase g"e"::*c‘{!‘e position
PN 20K8 ity ot 5VDC e 5000pi ey | (100,000F/R after
S apacitymotor: | 3000 | +0.25V multiplying by four)
: For low inertia motor: -0.5vV Z-phase 1p/rev Zero point ipdexing
Relative OHE 25K-108 U,V,W-phase Motor polarity
position 2plrev detection
detection Machine position
encoder A, B-phase detection
Motor shaft HA0SS/13 2000 | rosev 2900pfev (rl?jﬁﬁ?y'?ég 33 foun
Motor built-in encoder ) S -
end detector 0.5V Z-phase 1pfrev Zero point indexing
U,V,W-phase Motor polarity
2pirev detection
Machine position
For standard: A, B-phase detection
Absolute OHA 25K-4 5VDC 25000p/rev | (100,000P/R after
position For small capacity motor: 3000 +0.25V multiplying by four)
detection OHA 25K-85 _0' 5V Z-phase 1pfrev Zero point indexing
encoder For low inertia motor: : Absolute position
OHA 25K-108 Absolute value data detection .
Max. 32000 rev.
Relative 5VDC  |A, B-phase gneigmi\posmon
position OHE 25K-ET 3000 +0.25V 25000p/rev | (100,000P/R after
detection
ensoder -0.5v multiplying by four)
Z-phase 1p/rev Zero point indexing
Ball screw end A, B-phase gﬂeﬁﬂ{ﬁ,”sm"
detector Absolute 5VDC 25000p/rev | (100,000P/R after
position : multiplying by four)
detection QHA 25K-ET 3000 tgé\slv Z-phase 1p/rev Zero point indexing
encoder ’ Absolute position
Absolute vaiue data detection
Max. 32000 rev.
Machine position
Absolute value linear scale A, B-phase ?1e;renc:/tl|:onafter
ATa1-[____ ] Max. 5VDC multiplying by four)
1 Scale effective length 50m/min. | +0.5V Z-phase Zero point indexing
(Grid width 10mm)
* Mitsutoyo Absolute value data Absolute position
1um unit detection (Full stroke)
MP scale system (l;/:aatgz::]posmon
(Reference) | » Mitsubishi Heavy Industries Single A, B-phase
- vy Max 9 (tum/P after
Machine end |4 product configuration: A/D converter, 30m/min phase multiplying by four)
detector pre-amplifier (1 to 3-axis integrated) 100/110V e v
(1 unit/axis) Z-phase (Zgr% p?:;g]';de)ﬂg
rid wi mm
Note) * Use a scale with an A/B phase difference and Z-phase width of 0.1usec or
This must be more at the maximum feed rate.
purchased * Use an A, B, Z-phase signal with differential output (RS-422 standard product)
from the for the output signal.
manufacturer. : .
Other scales Phase difference Qutput circuit Z-phase
Use an incrementa!l A-phase ] — A, B, Z-phase ] 1
scale for the machine _ - 0.1y sec o more
end that satisfies the B-phase l A. B, Z-phase —
conditions on the right. an}-O- 111 SEC OF More g
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3.3 Machine end detector outline drawing

(1) OHE 25K-ET

30 65MAX

? 5
4-25.5 slot hole ¢t2 | [1.5 Blu
uniform hu ,

N
PCD 100 &

1
3‘110
ol 8 = Blue
o o b
gia H- JRNUN MUY
gl 2 -8
- ~—
iy \ Caution
: plate
-‘_l
=oEn [
" « __—.::
—_—— o ——
Key —— N

position /”
97F3102E22-14P(DDK) !
The designated outer dimension

tolerance is + 0.5mm.

8.72

Cross section B-B

Connector: 97F3102E22-14P (DDK)

Weight  |1.0kg or less Pin No. Function Pin No. Function
c'?foiT:r?itz-l 0.2 x 10~*kg:m? or less A _/}-phase signal K Y—phase signal
Friction B 08N or less B A -phase signal L V -phase signal
torque ? C B-phase signal M W-phase signal
':'er::;mal Functions at 85 + 5°C D B -phase signal N Case grounding

E NC P NC

F Z-phase signal R GND

G Z -phase signal S +5VDC

H U-phase signal U W-phase signal

J U -phase signal T Thermal relay

\' Thermal relay

Cautions

* This is an incremental encoder for the ball screw end.
* The outline dimensions are the same as for the absolute value encoder, and only the nameplate

color differs.
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(2) OHA 25K-ET
30 65MAX
5
4-5.5 slot hole gf’ 2 1.5 Orarige
uniform (2 py |
PCD 100 =
$ =
ki l«. ’
(30.5)
£l1p 3
o %) | G
o3 ,g JBT Q
Ol ewf|{ 4L _ R | D ———— 4 S
~ 2 - §
- ™ ~
14 Ly \ Caution
: plate
5 -_J 3
EEXTEY | |
8 =
Key R

97F3102E22-14P (DDK)

The designated outer dimension
tolerance is + 0.5mm.

8.72

Cross section B-B

Weight |1.0kg or less

Moment - 2

of inertia 0.2 x 107kg-m* or less
Friction 14 5196N-m or less
torque

Thermal Functions at 85 + 5°C
relay

Cautions

Connector: 97F3102E22-14P (DDK)

position 7 !

Pin No. Function Pin No. Function

A A-phase signal K RQ (Request signal)

B A -phase signal L | RQ (Request signal)

C B-phase signal M NC

D B _phase signal N Case grounding

E VB (Battery) P NC

F Z-phase signal R GND

G Z -phase signal S +5VDC

H RX signal U Thermal relay
(Serieal absolute signal) T NC

J RX signal \ Thermal relay
(Serieal absolute signal)

* This is an incremental encoder for the ball screw end.
* The outline dimensions are the same as for the absolute value encoder, and only the nameplate

color differs.

III - 46




3. Detectors

3.4 Serial pulse encoder

3.4.1 Features

(1)
)

(3
“4)

(5
(6)

With the serial pulse encoder, high resolution and high speed can be handled, allowing high
resolution position detection to be selected.
The detector resolutions include the following two types.
@ 1,000,000p/rev (ABS/INC)
@ 100,000p/rev (ABS/INC)
Various detection units can now be handied according to the machine specifications.
The signal wiring can be decreased compared to the conventional A, B, Z signals.
The serial pulse encoder series is available for the standalone type encoder (ET Series).
However, there are restrictions to the combination with conventional parts.
The L dimensions are approx. 25mm shorter than the conventional part for the small capacity
servomotor (200/300W).
By achieving a smooth speed waveform, an improved effect of the new robust control (disturbance
observer, etc.) function that carries out estimation from the speed can be anticipated.

3.4.2 Types

(1)

(2

Motor end encoder

Type Resolution
OSA105 1,000,000p/rev
Absolute value detector
OSA104 100,000p/rev
Incremental detector OSET0 1,000,000p/rev
OSE104 100,000p/rev

Standalone encoder (machine end detection)

Type Resolution
OSA105ET
Absolute value detector OSA109ETH b
OSA104ET
OSA104ETA 100,000p/rev
OSE105ET
OSE105ET1 1,000,000p/rev
Incremental detector OSE104ET
OSE104ET1 100,000p/rev

The ET1 has notches. (Refer to the outline drawing in section 3.4.3.)
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3. Detectors

3.4.3 Outline drawing

(1) The outline dimensions of the medium capacity series (HA40N and higher) motor and detector are
the same as the M500 Series.

(2) For the small capacity series (HA23N/33N), the motor L dimension (detector) is shorter than the
current dimensions of the M500 Series.

. Current 70
- A0.05]s]
45 A 37
14, 23
15 .8
83 [17] Z0.043]
RIS 6.3
—— TP | %
gT . i [\: 2
s | S ~
| | QUL ey
11> e i e~ = LR
. | ACREANE (e
L[4 T T L = Instaliation torque
[y : t ] [ aihae —~  4.7-6.4N'm
% =t ] ™ U nit M6x10,
o plain washer 6
] .
| Oil seal S 15357 B
For encoder connector : B
HMS3102E22-14P <2 <

For motor connector
CEQ05-2A18-12P

Changed dimensions Weight
Motor type
P A B (kg)
HA23NC-TS 125 81 3.5
HA33NC-TS 165 111 45

The changed dimensions are equivalent to the current dimensions.
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3. Detectors

(3) Standalone encoder (ET Series) outline drawings

Current 65

60 30

90
t ]
>
9.52

75

l>'

58

8.72
. = E;I
30.5 &
Q5 )

- j . Cross section A-A

MS3102A22-14 (19 pin)

22.5
X
7

position!
29

3.4.4 Cable connection diagram

/\ CAUTION

Do not mistake the connection when rhanufacturing the detector cable. Failure to observe this
could lead to runaway.

The conventional CNV2 and 3 can be used for the cable.
To reduce the amount of wiring, the following serial encoder dedicated cable can be used.
In this case, the conventional detector cannot be used.
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3. Detectors

(1) CNV12, CNV13 cable (L < 20m)

Amplifier connector Detector connector
Pin No. 670,350 Pin No. Signal name
x0.
. 2 N D 31 2% (Serial signal)
) ; )< >< IL{ ;% (Request signal)
. g N4 e E BT (Battery)
e
y % Y S R 5G
N Case grounding
l Shield to connector B24-9
(2) CNV12, CNV13 cable (20 <L < 30m)
Amplifier connector Detector connector
Pin No. 8P x0.35Q [ Pin No. Signal name
. g e X I} 2_[;_ (Serial signal)
| e S : IIE ;% (Request signal)
. g Y X . E |BT (Battery)
10 S e S +5V
20
X X
S XX RS
X X |
| N | Case grounding
B24-9
Shield to connector /

The same cables as the conventional CNV2 and 3 can be used for the amplifier side and detector
side connectors.
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3. Detectors

3.4.5 Compatibility

(1) Servo amplifier

+ The amplifier types that correspond to the serial pulse encoder for the MDS-A Series are the
same. The indication has been change as shown below.
+ The MDS-B Series has been compatible from the start.

Amplifier type indication label on upper left of front panel

Type indicated with black characters on white base
— Type indicated with black characters on yellow base

The servo amplifier itself can be driven by the current encoder.
The cables used for the current encoder can be used for the detector cable.

(2) Servomotor
The servomotor type is the same as the current type.

(3) Software
« The servo software corresponding to the serial pulse encoder is as follows for the MDS-A Series.
| BND-510W000-B0 | and above
» Parameters requiring changes

@ For 100,000 pulse encoder
The same parameter settings as the conventional detector can be used.

Current M500 compatible Serial pulse encoder
No. | Name |Servo system encoder P
OHE25K OHA25K OSE104 OSA104
svis | mrve Semi-closed 00=* 11%x% 00#* 1%
Closed 80%*x* REL 80*x* 81
® For 1,000,000 pulse encoder
Current M500 compatible .
No. | Name |Servo system encoder Serial pulse encoder
OHE25K OHA25K OSE105/0SA105
Semi-closed 00 11 % 22%%
SV025 |MTYP
Closed 80x* 81%x 82
Semi-closed 100 100 1000
SV019 [RNG1 Closed 4 " 4
SV020 {RNG2 |Common 100 100 1000

+ Set the motor type for =*.
 Set the machine end detector resolution for #.
(Resolution per ball screw pitch: k puilse)
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(4) Restrictions

« When using ball screw end detection, the correct combination of the motor end and ball screw
end detector is limited to those shown with "©" in the following table.
+ When using the OHA25K-ET ball screw end detector and configuring an absolute position system,

alarm 18 (initial communication error) will occur, and operation will not be possible.
+ Table of detector combinations for ball screw end detection

(All combinations are possible when using as an incremental system.)

Motor end Ball screw end (machine end) detector
detector OHE25K-ET | OHA25K-ET | OSE104ET/105ET | OSA104ET/105ET
OHE25K @) O O O
OHA25K © © O O
OSE104/105 O X © ©
OSA104/105 O X © @

© : Correct combination, O : Not correct, but usable connection, X: Use not possible
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3. Detectors

3.4.6 Maintenance

A WARNING

1. Wait at least 10 minutes after turning the power OFF before starting maintenance or
inspections. Failure to observe this could lead to electric shocks.

2. Only qualified persons must carry out the maintenance or inspections. Failure to observe this
could lead to electric shocks. Contact your dealer for repairs or part replacements.

If any fault occurs in the configuration components, carry out service with the foilowing procedures.
Always follow the compatibility described in section 3.4.5 when servicing.

(1) Encoder

Always prepare the service parts for the conventional type and the serial encoder. As a rule, replace
the detector with the same type as the original detector.
If changes are to be made, always confirm the compatibility and usable combination.
« Confirmation of encoder type
Confirm the encoder type on the nameplate attached to the motor cover, or displayed on the
servo monitor screen.

Servo Monitor (SERVO DIAGNOSIS) Screen

r ™

[SERVO DIAGNOSIS] 3/3
<X> <Y> <Z>

UNIT TYP
UNIT NO
S/W VER
CNTROL
MOT DT <«—+—Displays motor end detector type
MAC DT
MOTOR
WORK TIME
ALM HIST

[~ Displays machine end detector type

(2) Motor
If a fault occurs in the motor unit, replace the motor and encoder as a set.
+ If the prepared encoder is the conventional OHE25K/OHA25K, it can be used in that state.
Note that if the cable is dedicated for the serial encoder (refer to section 3.4.4 Cable connection
diagram), the OHE25K/OHA25K cannot be used.
+ |fthe prepared encoder is the serial encoder OSE/OSA, confirm that the servo drive type seal is
the new yellow type, and that the servo software version is "B0" and above.

(3) Servo drivelservo software version

+ The units have been changed to the new type from production starting in October 1995. Thus,
all servicing of this type of servo drive is covered.
Carry out servicing with this new type of servo drive.

- If the conventional encoder is installed, servicing is possible with the conventional type of servo

drive.
For the compatible servo software version use "B0" and above.

(4) Encoder cable

» The cable can be used commonly if it is the conventional type.
+ When using the serial encoder dedicated cable, OHE25K/OHA25K cannot be used.

(5) Servo parameters.
+ Changes are not required.

Il - 53



4. Servomotor and Detector Installation

4. Servomotor and Detector Installation

4.1 Installation

/\ CAUTION

Do not hold the cable, shaft and detector when transporting the servomotor. Failure to observe
this could lead to damage or injuries.

Use the suspension bolts on the servomotor only to transport the servomotor. Do not transport
the servomotor when it is installed on the machine.

Always install the servomotor with reduction gears in the designated direction. Failure to
observe this could lead to oil leaks, fires and damage.

Securely fix the servomotor onto the machine. If fixed insufficiently, the unit could come off
during operation and lead to injuries.

When connecting a coupling to the servomotor shaft end, do not apply an impact by using a
hammer, etc. Failure to observe this could lead to detector damage.

Install a cover, etc., on the shaft so that the rotating sections of the servomotor are not
contacted during operation.

Do not apply a load exceeding the tolerable load on the servomotor shaft. Failure to observe
this could cause the shaft to break and to injuries.

(1) Precautions for oil and water

a.

Since the servomotor is not water/oil resistant do not splash cutting fluid or lubrication oil on the
servomotor. If cutting fluid, etc., enters the servomotor or the detector, the insulation of the
motor coil may be damaged or the detector failure may occur.
If cutting fluid, etc., splashes on the motor, put a protection cover on the motor. Check the joints,
bends, shape, and dimensions of the protection cover.
Use the oil-proof specifications wiring tube and oil-proof connector when using the servomotor
in an environment where it will be exposed to large amounts of cutting fluid or the protection
cover is not adequate.
Do not use the servomotor if part of the servomotor is submerged in oil or water. When the
servomotor is located near the floor, install a water drain path on the floor to direct the flow. Do
not clog the water drain path with cutting chips.
Check the drain path of oil and water on the moving table and the slide cover.
Be aware of the following conditions.
1) When the table arrives at a specific position, the drain hole comes to the upper section of
the motor. Thus, oil or water splashes the motor.
2) Depending on the movement of the slide cover and table, oil or water which stays on the
slide cover or table splashes the motor.
3) Depending on the shrinkage or expansion of the cover, oil or water which stays on the slide
cover leaks from the wiper section and drops on the motor.
The servomotor should be installed in a well ventilated place where oil and water will not splash
it, and where it can be easily installed or removed.

(2) Precautions against gear oil

a.

Although the servomotor can be installed horizontally or at the upper or lower end of the axis,
when the servomotor is installed at the upper end, take extra measures on the machine side to
avoid oil from the gear box, efc., from entering the motor. In this situation, the oil seal of the
motor is not sufficient protection.

Oil level and pressure in the gear box

The oil fevel in the the gear box where the servomotor is horizontally mounted should be always
lower than the oil seal lip of the servomotor shaft (both in the stop and rotation states). If the oil
level is higher than the oil lip, oil may enter the motor. Some servomotors are not provided with
shaft end oil seals. To prevent the inner pressure of the gear box from increasing, provide an
intake-hole on the gear box.
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4. Servomotor and Detector Installation

[Machine side]

Height from center

Model of motor shaft h
(mm)
Gear HA053 HA13 8
B Sevomotor  'HAZ3N HA33N 10
h - HA4ON HA43N HASON HAS3N
Oil level HA50L  HA10ONL HA150NL 20
=== |= HA53NL HA103NL HA153NL

T HA100N, HA103N, HA200N, HA203N,

pr HA300N. HA303N, HA700N. HA703N 25
Oil seal HA200NL, HA300NL, HA203NL, HA303NL
HA900N HAS500NL HAB03NL 2
HA-LH11K2
HA-LH15K2 40

(3) Detector

a.  When transporting and installing the servomotor, avoid shocks to the detector on the servo-
motor. To prevent items from hitting the detector workers from getting on the detector and tools
or workpieces from dropping on the detector, install a protection cover around the detector. Any
design where a coupling should be struck to the motor shaft should be avoided to prevent
damage to the detector.

The detector cover for motors other than HA053, HA13, HA23N and 33N can be turned 90°, but
design the machine so that it faces the "A" direction as a standard.

The direction of the detector connector for HA053 and HA13 cannot be changed.

The parameter settings must be changed when the connector is faced in the B, C or D
directions for the HA23N and 33N motors. (The setting changes are complicated and the
combinations may be mistaken, so the connector direction should not be changed if possible.)

Symbol of direction of

detector connector

(The "A" direction is
standard.)

Terminal box or motor connector

The detectors for motors other than HA23N and 33N are fixed to the motor with pins. The
HA23N and 33N motor detectors are fixed to the motor with screws, but the polarity must be
matched correctly when installing. If this is ignored and the detector is replaced or the detector
connector direction is changed, the control will not be possible, and the motor may run out of
control. The relation of the detector and motor position should not be changed after delivery
from Mitsubishi.

The direction of the connector cannot be changed.

« When using the low inertia motor and IP67 compatible motor, do not remove the encoder

and encoder cover.
The magnetic pole position of the low inertia motor has been adjusted when the encoder

was installed.
The IP67 compatible motor has been tested in water with the encoder and cover installed.
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4, Servomotor and Detector Installation

(4) Connector and cable
a. The connector should be located so that it faces downward.

=3

When the motor is installed vertically or on an incline, provide a cable trap.

TTTIT Cable trap
= T h I
i —
Bott )
= sl | T
Connector ?
Connector st
— l ]
E=  Bottom =
:\/\ ’\'3

The standard cannon plugs are not waterproof.
The cables may lead oil and water to the motor and the detector, causing negative effects.

Avoid allowing the cables to lead oil and water to the motor and the detector, and do not allow
the cables to dip in oil and water (see the following figure).

¢
8
8 dbdb

. COVER

S S LS S SRV S B S S S S L S S A &

y/a

COVER

W A S S S AT S A A A A AT S A S A A A Ak A

0N N A . W . O

#
4
LA
%
[/
"
"
4
U

MOTOR

Oil and water

SANNKN

<Poor> Capillary tube action

<Poor> Respiration

Adhere to the cable clamping method and avoid bending or stressing the cable connections

under the dead weight of the cable.
If the motor shifts, the cable bending radius should be determined according to the required

bending life and the cable type.
Prevent sharp chips from cutting the cable's outer sheath and from being abraded by contact

with any edge of the machine. In addition, prevent the cable from being trampled by people and
automobiles.
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(5) Attaching/detaching connectors

a. While the machine is turned on, do not connect or disconnect any connector to or from the
machine, otherwise, the motor may be damaged. Also, avoid dropping the machine and abrupt
motor start, or generation large arcs may occur.

It is recommended to tie each cannon plug with a wire.

b. Even when the power is turned off, the absolute value detector is backed up by a battery. Thus,
when the detector cable is disconnected, the absolute position is lost. it is recommended to tie
this plug with a wire and indicate a warning sign "do not disconnect this plug even while power is
turned off."

c. The cannon plugs are tightened manually. Provide enough space to correctly tighten each
cannon plug.

(6) Applications involving vibration
Tie the cannon plugs and cable clamps of the motor and detector with wires. Clamp carefully to
avoid vibration stress and the stress of the cable dead weight on the cable connections, both of
which may affect the relationship between the cable finish diameter and the clamp size. In addition,
check that the clamps are not loose.
Include the retightening of the cannon plugs and the clamps in the machine manual as a periodical
inspection item.

@ Safety holes for protection against connector separation

If the coupling nut has safety holes, when the connector is
exposed to strong shock and vibration, pass a wire through the
holes and fix the connector to protect the connector from being
disconnected. Under normal conditions, this treatment is not
required {extracted from a catalog).

+ Since the cable clamp has two safety holes which are similar to
the connector, it can also be fixed.

» The safety holes differ slightly in structure depending on the
manufacturer.

@ Fixing wire (0.8130 annealed stainless steel wire) fi

QQ-W-423 FORM-1 FS304 CD-A 0.032 (inches) is
recommended because of its mechanical strength and easy
machining.

Safety hole

@ Optimum tightening torque for coupling nuts
The connector is designed so that it can be easily tightened by turning the coupling nut manually
without using a special tool. When the connector is exposed to vibration, it should be fixed with
a wire. There is no regulation for the tightening torque in the MIL Standards.
When this connector is used for an airplane, the connector should be fixed with a wire by the
user.

(7) Any design which requires modification, disassembling, or additional machining of the motor shouid
be avoided.
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4.2 Coupling with the load

The motor shaft is coupled to the machine by one of the following methods:
The direct coupling method, in which the motor shaft is coupled directly to the machine by a flexible joint.
The gear method, in which the motor speed is reduced when using a gear.
The timing belt method, in which the motor shaft is coupled to the machine using a timing belt.
This method is an important factor that affects the machine performance.
The following table outlines comparisons among the three methods.

No Torque | Degree of
Noise | tubri- Back- | Rigid- Reliability of Life up freedom of Cause of motor shaft
! lash ity coupling by speed | installing breakage
cation t
reduction motor
Direct Misalignment of shaft
coupling O O O O 1O Looseness ofbolt | O X X center
Too small backlash,
Gear X X A A | A Breakage of teeth | A O O undersized pitch diameter
Timing x x % Excess belt tension,
belt & O o Breakage of belt o O undersized pitch diameter
(1) Direct coupling

When a load is directly coupled to the motor shaft, use a flexible joint. Although the flexible joint can
absorb misalignment, to maximize the durability of the machine, it is necessary to completely match
the load with the shaft center during the initial installation. In addition, it is necessary to periodically
adjust the misalignment. When the flexible joint is used, carefully select a joint according to the
environmental conditions and operate it according to the specification manual issued by the
manufacturer.

Although a coupling whose rigidity is low decreases the alignment accuracy, it is not preferable for
the servomotor. To use the submicron specification, skillfully align it, and use a high rigidity coupling.
When such conditions are not satisfied, the servo performance cannot be maximized, (the gain
cannot be increased) and the motor shaft may break.

Example of direct coupling with load

o _)
-
= TSI
. . m _& : .E_.
Load shaft Motor shaft Load shaft Motor shaft
Spun ring Flexible joint Flexible joint Spun ring

(a) In the case of tapered shaft (b) In the case of straight shaft
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(2) Gear coupling
To obtain a large torque by reducing speed, a
gear is used between the motor shaft and the
load.
The accuracy of the gear and the amount of (
backlash depend largely on the accuracy of the

machine positioning and the noise of the / {ﬁr

machine operation.

In the gear coupling method, it is necessary to Load shaft

properly select the accuracy and the amount of —-+=

the backlash. -
In the gear coupling method, take measures to

prevent oil from entering the motor. For details, - _
see section 4.1(2).

Motor shaft
Example of coupling with load using gear
(3) Spunring
Since the output shaft of a servomotor of 2 kW or greater does not have a key groove, it is necessary

to use a frictional joint such as a spun ring for coupling with the load shaft.
For details of the usage of the spun ring, contact the manufacturer or dealer.

@ Table of characteristics and dimensions RfN8006

Effective Transmission Tangent .
dxD L ¢ contact area Note 1 | Note 2 torque transmission force Gap xmm Weight
mm mm mm Ft Po Pa Mt Pax Number of set G
mm? N N N-m N 112374 kg
11x14 | 45 37 128 7502 | 6933 8.43 1540 212|34;310.00198
24x28 | 6.3 53 . 400 8189 | 21182 56.88 4707 313]4{5] 0.0068
35%40 7 6 659 9905 | 34912 135.33 7747 313|415 0014

Notes 1. Axial pressure necessary for allowing the engagement clearance to be 0.
2. Net pressure force necessary for producing transmission force

L
2
—
:;q/l? 42
1 l (tan 8 =0.3)

¢D

©
h-8

Outline dimension drawing of RFN8006

Various manufacturers produce frictional joints as substitutes of spun ring.
The specifications, dimensions, etc., of the products may differ depending on the

manufacturers.
When using them, carefuily check the specifications.
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(4)

(5)

Taper gauge

The standard shaft end of a servomotor of 1 kW or less is a tapered shaft. When the taper should be
matched on the machine side, a copy gauge should be made in accordance with the master gauge
of Mitsubishi Electric.

The copy gauge should be directly ordered through the following manufacturer. Note the following
items.

; 118 1) Place order with:
’ o - Chubu Seiki Seisakusho
T——m T 2) Requirement:
Rt ale ',\r/latperb giugr;\‘e (copy\)/:v1 6kx 22 x I1d /1h 0
]| 16x28x1l/ 0 itsubishi Nagoya Works should have
- Orassiigg JI0X28X1/10 33Ul @ o N the master of the copy gauge.
(&) 7335)

Other reference items

The shapes and dimensions of the servomotor mounting flange section and the shaft end conform
to the standards of Japan Machine Tool Industry Association MAS402.
The only available coupling methods for the servomotor for the MCI machine tool are the method
using the straight shaft without the key (spun ring) and the method using the taper shaft end.
The method of the straight shaft with the key cannot be practically used because of the wear caused
by the backlash of the key. '
The method by which the motor shaft and the boss are simultaneously machined, and a taper pin is
used to couple them, should be avoided because a service motor is not provided. A motor modified
in such a manner cannot be repaired and the spare parts may not be supplied.
For the strength of the motor shaft, see section 2.11.
For the operation of the electromagnetic brake when a timing belt is coupled in the vertical axis, see
section 2.9 (3). Assuming that the diameter of ball screw is Dm (mm) and the speed is N (rpm), the
following relation is satisfied.

DmN < 70000.
This performance can be enhanced by controlling the lubrication and cooling methods.
As the standard for precision ball screws, JIS-B-1192 has been issued.

Tightening torque for tapered shaft end screw.

The screw shaft will be damaged if the tightening torque of the taperéd shaft end screw is too
tight. Follow the values given below when tightening.

Model Tapered shaft end Reference
screw tightening torque | Screw size | Tightening torque
HA23N _
HA33N 4.71106.37N-m M6 x 1.0 Approx. 300kg
HA40N HA43N .
HASON HA83N 22.56 to 30.40N-m M10 x 1.25 Approx. 900kg
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5. MDS-A/B-V1 Servo Drive

5. MDS-A/B-V1 Servo Drive

5.1 Model configuration

MDS —A-V1- | |
MDS - B-V1- | |
Servo (Lrive capacity class symbol
Symbol Caﬁx ity Standard Sta:(:)aprlcljcable S::?rr\ertia Low inertia
2000r/min 3000r/min 2000r/min 3000r/min

01 0.1 v
03 0.3 vk
05 0.5 HA40N HA43N HA50NL
10 1.0 HASON HA83N HA100NL HAS3NL
o | 20 | o o | o
35 3.5 HA200N HA103N HA300NL HAZ203NL
45 45 HA300N HA203N HAS500NL HA303NL
70 7.0 HA700N HA303N HAS503NL
90 9.0 HA900N HA703N
110 11.0 HA-LH11K2
150 15.0 HA-LH15K2

* The V1-110/150 has been added from the MDS-B Series.

The V1-110/150 servo drive unit does not have built-in dynamic brakes, so always install an

external dynamic brake unit.
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5. MDS-A/B-V1 Servo Drive

5.2 Servo drive specifications

Servo drive model name
Unit MDS-A/B- MDS-B-
ni
V101 VI-03} VI05 | VI-10 | VI20 | VI-35 | VIM45 | VI-70 | VI-80 | VI-110 | VI-150
HAO053 |[HA23N |[HA40N |HASON [HAT0ON |HA200N [HA300N JHA700N [HAS0ON [HA- HA-
HA13 [HA33N |HA43N |HA83N |HA150NL [HA103N [HA203N [(HA303N |HA703N |LH11K2 |JLH15K2
Applicable motor HASONL [HA100NL [HA200NL {HA300NL |HA500NL |HAS03NL
HA53NL  |HA103NL |HA203NL [HA303NL
HA153NL
Output voltage Vrms 155
Rated oufput current Ams | 095 | 29 3.4 6.8 13 16 28 33.5 42 68 87
Stall current Ams| 14 { 3.0 5.0 8.8 18.2 25 44 55 68 84 100
Maximum output current] Arms | 3.9 8.1 17 28 42 57 85 113 141 204 260
069 | 275 | 14.2 25.5 42 60 87 120 153
(7) | @8) | (145) | (260) (428) (610) (893) | (1220) | (1565)
137} 56 10.2 19.2 31 40 56 80 105
14 57 104 196, 320 410 570, 814 1072
Maximum output torque (14) | (67) | (104) | (196) | (320) | (410) | (570) | (814) [ (1072)
‘(NDR‘:I"F’:‘%;)%"D'"“°" '(‘:(81 130 | 207 | 32 52 72 158 | 215
Same order as cm) (133) | (213) (323) (530) (740) (1610) | (2190)
applicable motor
14.1 225 37 60 78
(144) (229) (380) (610) (795)
22.8
{233)
Control system Sine wave PWM system
Main circuit system ‘ Transistor inverter (Intelligent power module using IGBT)
Braking Regeneration brake and dynamic brake
Dynamic brakes Built-in | External
Tolerable load inertia As a guideline, less than 2.5 times the motor inertia
Tolerable environmental c 0° to 55°C
temperature
Tolerable environmental o : :
relative humidity % 90% or less {(with no dew condensation)
Storage temperature °C -15°t0 70°C
Storage relative o o . .
humidity % 90% or less {with no dew condensation)
Atmosphere No harmful gas and dust
. m/s? 2
Tolerable vibration ©) 4.90m/s“ (0.5G})
2
m/s . 2
Tolerable shock ) Acceleration: 49.03m/s” (5G)
IV_Iax_imu.m heat w Refer to the Chapter | Servo/Spindle System Configuration.
dissipation
Weight kg | 35 | 35 3.5 4.5 45 4.5 6.0 7.0 7.0 10.0 10.0
Capacity kw | 01 0.3 0.5 1.0 2.0 35 45 7.0 9.0 11.0 15.0
Torque limit range % 0~ 100%
Noise dB (A) Less than 55dB

5.3 Connection of dynamic brake unit

The V1-110/150 servo drive unit does not have built-in dynamic brakes, so always install an external
dynamic brake unit.

Model name Coil specification Compatible amplifier
MDS-B-DBU-150 24VDC 160mA V1-110/150
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(1) When using only dynamic brake unit
Servo drive
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{2) When using dynamic brake unit + magnetic brakes (combination use)
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5. MDS-A/B-V1 Servo Drive

5.4 Hardware setting

Function Setting Meaning
0 1st axis
{1} 1 2nd axis
0 2 3rd axis
Axis No. setting 3 4th axis
CS 4 5th axis
5 6th axis
6 7th axis

7~E Not usable

E Not used axis
selection

The servo amplifier axis No. can be set by opening the upper lid (next to LED status display window) on
the top of the MDS-A/B-V1 servo ampilifier, and turning the rotary switch. When the rotary switch is set to
"F" and the servo amplifier power is turned on, that axis will not be controlied. Thus, set axes that are not
being used to "F". (The communication with the NC will not take place during initialization, and an alarm
will not occur.)

In the above example, the 1st axis is set.
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5. MDS-A/B-V1 Servo Drive

5.5 Parameter settings

/\ CAUTION

unstable.

Do not make remarkable adjustments or changes of the parameters as the operation may become

(1) Parameter screens
The servo parameters are set on the NC [M_PARAM] screens.

Examples of the screen displays are shown for the 14" CRT screen.
There are a total of 64 servo parameters. Screen page 1 shows the parameters regarding the
specifications, and page 2 an excerpt of the parameters used for adjustment. Pages 3 and following

are all parameters for SV001 to SV064.
The parameters can be changed from any screen.

Y
ﬁSERvo PARAM] M_PARAM 5.  1/6 |[ [SERVO PARAM] M_PARAM 5. 2/6 |
¥ X Yy ) w A (3 # (X3 42} {2} (Wi (A) «
1 SPEC HEX 0000 0000 0000 0000 0000 0000 1 PGN2 99 99 99 99 99 99
2 MIYP HEX) 0002 0002 0002 0002 0002 0002 2 YGN 150 150 180 150 150 150
3 PTYP HEX) 0000 0000 0000 0000 0000 0000 3 viA 682 682 682 682 682 682
4 SSF1 HEX 0000 0000 0000 0000 0000 0000 4 VIL 0 [¢] 0 0 0 g
5 §SF2 HEX 0000 0000 0000 0000 0000 0000 5 FFC %) 1} 0 0 0 0 0
6 JL %) 150 150 150 150 150 150
6 PC1 ] 1 1 1 1 1 7 FHz (H) 350 350 350 350 350 350
7 PC2 1 1 1 1 1 1 8 TOF % -20 ~-20 -20 ~20 -20 -20
8 PIT 10 10 10 10 10 10
9 BNG1 100 100 100 100 100 100 9 LMCY 30 30 30 30 30 30
10 RNG2 100 100 100 100 100 100110 LMC2 40 40 40 40 40 40
11 PGN 33 33 33 33 33 BEEN OVSY 25 25 25 25 ps) 25
12 0VS2 35 35 3% 35 35 35
#(11)AXIS<X>DATA(  33) 1 #(11)AXIS<X>DATA(  25)

(BASE1] BasE2| Axis |zpRTN] sERVOIMC-ERA MACRd s-sELECT] MENU J (BASE1| BASE2| AXiS |zP-RTN | SERVOJMC-ERR|MACRO}s-sELECT |MENU

N\

([SERVO PARAM] M_PARAM 5.  3/6 |{ [SERVO PARAM] M_PARAM 5.  4/6 )
$ ® o @ w) ) L x) o @ w) w ©
1 Sv001 1 1 1 1 1 14§17 SvO17 0000 0000 0000 0000 0000 0000
2 SV002 1 1 1 1 1 1] 18 Sv018 10 10 10 10 10 10
3 Sw03 33 33 33 33 33 33119 Svo18 100 100 100 100 100 100
4 SVO4 9 99 99 99 99 991]20 SV 100 100 100 100 100 100
5 SV005 150 150 150 150 150 150 F} 21 svo21 150 150 150 150 150 150
6 SV006 150 150 150 150 150 1504122 svo22 60 60 60 60 60 60
7 SV007 0 0 0 0 0 01123 sv23 2 2 2 2 2 2
8 Sv008 682 682 682 682 682 6821124 SV 50 50 50 50 50 50
9 SV009 1024 1024 1024 1024 1024 10241} 25 SV025 0002 0002 0002 0002 0002 0000
10 SVo10 1024 1024 1024 1024 1024 1024 {126 SV026 2 2 2 2 2 2
11 Svoii 256 ° 256 256 256 256 256 |1 27 SV027 0000 0000 0000 0000 0000 0000
12 svoiz 256 256 256 256 256 256 || 28 Sv028 0 0 ] 0 Q 0
13 SVOi3 500 500 500 500 500 5001} 29 SV029 400 400 400 400 400 400
14 svo14 500 500 500 500 500 50011 30 SV030 64 64 64 64 64 64
15 SV015 0 Q 0 0 0 o311 svi31 25 25 25 25 23 25
16 SV016 40 40 40 40 40 40|32 sw32 -20 ~20 -20 -20 -20 ~20
#( 14)AXIS<X>DATA( 500) #( 25)AXIS<X>DATA( 0000)

(BASE1] BASE2| Axis |zP-RN| SERVO[MC-ERR MACRG s-sELECT| MENU J | BASE1] BASE2| Axis [zp-R| sERvOMC-ERR|MACROs sELECT |mMENU J

4 N —
[SERVO PARAM] M_PARAM 5. 5/6 [SERVO PARAM] M_PARAMS5.  6/6
# X) i\ 4 W) (A 14 X ) () W Y ©
33 5v033 0000 0000 0000 0000 0000 0000 | 49 Svoag 15 15 15 15 15 15
34 Sv034 0000 0000 0000 0000 0000 0000 f }s0 Svoso 0 0 0 0 0 0
35 SVO35 0000 0000 0000 0000 0000  o000f]s1 svost 100 100 100 100 100 100
36 SV036 D006 0000 0000  0000° 0000  0000] |52 svos2 0 0 0 0 0 0
37 SV037 150 150 150 150 150 150 | 53 svos3 2 2 2 2 2 2
38 sv38 350 350 350 350 350 350 {54 svos4 0 0 0 0 0 0
39 Sv039 0 0 0 0 0 01155 Svoss 0 0 0 0 0 0
40 Svo40 0 0 0 0 0 0| {56 svose 0 0 0 0 0 0
41 svodl 40 40 40 40 40 0] |s7 svos7 0 0 0 0 0 0
42 5v042 3 35 35 35 35 35 |58 svoss 0 0 0 0 0 0
43 5v043 0 0 0 0 0 of }s9 svose 20 20 20 20 20 20
44 5v044 0 0 0 0 0 o Jeo svoeo 30 30 30 30 30 30
45 SV045 0 0 0 0 0 o] [er svot 0 0 0 0 0 0
46 SVO46 0 0 0 0 0 0f {62 Svoez ] 1 1 1 1 1
47 svoa7 0 0 0 0 0 0|63 svoss 1 1 1 1 1 1
48 svodg 0 0 0 0 0 of |64 svoss -1 -1 -1 -1 -1 -1
#( 48)AXIS<X>DATA(  0) #( 64)AXIS<X>DATA( -128)
| BASE1] BASE2| Axis | zP-RTN| SERVQMC-ERR MACR $-SELECT MENU J \BASE1| BASE2| AXIs |zP-RTN| SERVOMC-ERR]MACROs-sELECT [MENU
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5. MDS-A/B-V1 Servo Drive

(2) Explanation of parameters

Setting class © |Seton the [SERVO PARAM] screen. PR Turn NC power off and on after
9 O _[Seton the [SERVO PARAM] screen. Change setting.
© |Setting same data is okay. method No mark The power does not need to be
O |Setting same data is okay (only the setting turned off and on.
increment changes).
Compatible A The meaning of the data is the same but the
from M300 to sefting unit changes.
MDS-A and O |includes new parameters
compatible - Same setting is okay (some details have been
from MDS-A changed)
to MDS-B X | Incompatible
No
mark New parameters
—~ | Not used
i% Eg £ g
Para- < [E8% (28« | 28 Standard .
No. | meter | Parameter name | & ggg s=0 s& Setting procedure sefting Setting
£ =1 Q range
abbr. E|ESZ[ESG(OE value
D 1O Q s+
nlo3 |o
SVo01 | PC1 Motorsidegear | ©| © | © |PR|Setthe No. of gear teeth on the motor side. Set so that PC1 and PC2|Machine |1~ 30
ratio have the smallest integer ratio. (Refer to supplement explanation.) | specifica- [(32767)
tions Refer to
supplement
explanation
$Vo02 | PC2 Machine sidegear [ © | © | © |PR|Setthe No. of gear teeth on the machine side. Set so that PC1 and |Machine |1~30
ratio PC2 have the smallest integer ratio. (Refer to supplement specifica- | (32767)
explanation.) tions Refer to
supplement
explanation
SV003 [PGN1 | Positionloopgain [@ | O | © Set the position loop gain. 33 [1~200
1 The scale unitis 1 (0.25 in M300). (rad/sec
Normally set to 33.0. [1/sec])
SV004 | PGN2 | Position loop Ot A © When performing SHG controt, also set SV057: SHGC. Setto 0 0 1~999
gain 2 when not using. (rad/sec
[1/sed])
8V005 |VGN1 |Speedloopgaini [O]| © | © Set the speed loop gain. 150  11~999
The standard value is 150, and when set higher the response will also
increase as will the vibration and sound.
SV006 | VGN2  { Speed loop gain 2 (@) (@) If the noise during high-speed rotation such as rapid traverse, set the 0 ~1000 ~
speed loop gain (smaller than VGN1) for the high-speed (1.2 times 1000
the rated speed). Use this parameter with speed gain drop start
speed SV029:VCS. Set to 0 when not using.
YGN1 ,
VGN2 i
0 YCS VLMT (Motor rated speed x 1.2)

(r/min)
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5. MDS-A/B-V1 Servo Drive

g lgs |2y
Para- S [221(284( 53 Standard .
No. meter | Parameter name | @ §§8 'ggg E% Setting procedure setting Setting
abbr. £ |EsZ|EE|OE value range
@ |0E |65«
w03 |0
SVo07 jVIL Speedloopdelay | O] A © Set if a limit cycle occurs in the closed loop or if overshooting occurs 0 0~ 32767
compensation during positioning. (0.034
This is invalid when set to 0. Related parameters: SV027-bit0, 1 rad/s)
Data setting handling expression:
VIL(M500) = 3.28+ {10000 - VIL(M300)}
Example of setting handling
M300 setting M500 setting f (rad/s)
10000 0
9990 33 1.1
9980 66 22
SV008 | VIA Speed loop O 0| © Set the speed loop integral gain. 1364 |11~ 9999
advance (0.0687
compensation rad/s)
SV009 HIQA Current loop q axis © © Set the current control gain. The setting data is fixed by the motor Motor |1 ~20480
advance used. (Refer to supplement explanation (5) Standard parameters per
compensation motor.)
SV010 {IDA Current loop d axis © | © 1~ 20480
advance
compensation
SVo11 | 1QG Current loop g axis © © 1~ 2560
gain
SV012|IDG  |Curentloop o]0 1~2560
d axis gain
SV013 [ ILMT1 | Current limit value A © Set the normal current limit value (limit value for both + directions). 500 0~ 500 (%)
1 Set the percentage (%) for the stall rated current.
Set 500 to use the amplifier to the max. torque.
(Refer to supplement explanation.)
SV014 | LMT2 | Current limit value X © Set the current limit value for the absolute position initialization setting 0 0~ 500 (%)
2 (push). (Set the fimit value for both + directions.) Set the percentage
(%) for the stall rated current. Set to 0 when not using.
SV015 |FFC Accelerationfeed | O] A © Set this when the overshooting amount during feed forward control or 0 0~ 1000
forward gain the relative error during synchronous control, etc. is large. Setto 0
when not using. The guideline for the setting is explained later.
SV016 [LMC1 | Lost motion Of A © Set this when the protrusions at the quadrant cut-off time (caused by
compensation non-sensitive area due to friction, twisting, backlash, etc.) are large.
gain 1 When sv041: LMC2 is 0, LMC1 is valid when both + = — — — +
commands are reversed.
When sv041: LMC2 is other than 0, this will be the lost motion
compensation gain when the LCM1 — — + command
is reversed. (LMC2 is the + — ~ command reversed
gain). .
If sv041 : LMC2is ~1, LMC1 will be the gain when the - — +
command is reversed, and the compensation will be
invalid when the + — — command is reversed.
Definition of command direction +, —:
Machine parameters (basic specifications)
When 8. CCWis 0: +, —in program match
When 8. CCWis 1: +, —in program are opposite.
Refer fo the setting examples (given later).
Type 1 (when sv027 : SSF1-bit8 is 1) I 0 0 ~ 200 (%)
The protrusions will be eliminated with this type of compensation
during low-speed interpolation. The compensation gain is 0. When
100 is set, a 100% compensation will be executed. (Type used in
M300 Series.)
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AR E
8 [Zog{En% oo
Para- 6 829|884 08 Standard .
No. | meter | Parameter name | 2| S28(850| 5§ Setting procedure setting Sr::'"g
abbr. EESE|ESGIOE value 9
@ | O o ;'0-'
n|jo3 |0

SV016 |LMC1 | Lost motion o] A © Type 2 (when sv027 : SSF1-bitd is 1) I 0 0~ 100 (%)
compensation This type is the standard in the M500 Series.
gain 1 This type is used when ample compensation is not possible with type

1 during high-speed high precision interpolation. Set with a % for the

stall rated current. Compensation will not be performed when this is

set to 0. Set a value that is double the cumrent % displayed on the

[SERVO MONITOR] screen during JOG feed (approx. F1000).
X cwW CCw
Y CW | CCW | CW | cCw
A+ +2-] o+ ]|y
Bl+o-|-—=+]+o>-] >4+
C Ry N, O N B
D]|=-o+]+2-]-os ]+

SV017 | SPEC | Servo system O X O | PR|Set the servo system specifications with the bits. Refer to the section 0 HEX
specifications " Parameter details".

SVo18 |PIT Bali screwpitch. |©| © PR | Set the ball screw pitch. Machine {1~ 32767
specifica- | (mmy)
tions

SVO019 IRNG1 | Position detector O | © © | PR |Setavalue that is the No. of pulses (k pulse) per position control Detector |1 ~ 1000
resolution detector rotation times four. (Refer to the section "Parameter kplrev

details”.)
For semi-closed : Set a value that is the No. of pulses (k pulses)
per motor rotation times four. (RNG1 = RNG2)
For closed . Set the No. of pulses per ball screw pitch.

SV020 |[RNG2 | Speed detector (@} © | PR|Setthe No. of pulses per motor shaft detector rotation. (Refertothe | Detector |1~ 1000
resolution RNG1 setting.) kpirev

svozt oLt Overload time A [ Set the time constant for overload 1 (OL1) detection. (Unit: 1sec.) 60 1~ 300
constant {The setting unit in M300 was 0.1 sec.) (sec)

SV022 |OLL Overload u Set the overload 1 (OL1) current detection level with a percentage 150 1~ 500 (%)
detection level (%) of the stall rating.

SV023[OD1 | Excessive efror Al O Set the excessive error width during servo ON. Machine |1~ 32767
width 1 (during (The setting unit in the M300 was an interpolation unit.) specifica- | (mm)
servo ON) Setting equation: tions

= S
OD1=0D2= 50 - PGN1 0.5 (mm)
SV024 | INP In-position width A Set the in-position width (um). 50 0~ 32767
(The setting unit in the M300 was an interpolation unit.) (um)

SV025 |MTYP | Motor type O A 1 | PR|Refer to the section "Parameter details". HEX

svoz2e | oD2 Excessive error A © Set the excessive emvor width during servo OFF. (Normally the same | Machine |0 ~ 32767
width 2 (during data as OD1 s set). (The setting unit in the M300 was an interpolation | specifica- | (mm)
servo OFF) unit) tions

SV027 [SSF1 | Servo function 1 O] x | Use this to select the servo functions. Refer to the section Machine |HEX

"Parameter details". specifica-
tions

SV028 - Not used 0

SV029 [ VCS Speed loop gain © (@) When using the speed loop gain variable function, the motor speed 0 32768 ~
change start for changing the gain is set in 0.1r/min units. Set to 0 when not using. 32767
speed Related parameter. sv006:VGN2 (r/min)

SV030 - Not used 0
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fity

Standard
Setting procedure sefting
value

Para-
No. | meter | Parameter name
abbr.

tibili
300 to

Setting
range

i3
MDS-A
Compatibili
withpMDS-lfiy
to MDS-B
Change
method

Com,|

O} Setting class
©| with

SV031]0VS1 | Overshoot Set this when overshooting occurs during deceleration stop in "} 0~ 100 (%)
compensation submicron control or closed control, etc.
gain 1 (Valid when 27. SSF1-bitA=1.)

©

The overshooting will be suppressed when the setting is raised.
The normal setting value is 2 to 10% (ratio to stall rated current).
(Increase in 2% steps and find the value where overshooting does
not occur.)

Valid for both + and — directions when SV042:0VS2 is 0.

Valid only in + direction when SV042:0VS2is not 0.

(OVS2 is compensation gain for — direction movement.)

Refer to the supplement explanation for the definition of the + and —

directions.

SV032 |TOF | Torque offset ol A} © The unbalance torque amount for axes requiring an unbalanced 0 ~100 ~ 100

compensation torque, such as the vertical axis, is set with a percentage to stall rated (%)

gain current. (In the M300 Series, the setting of a minus value was the
difference from 65536. In M500, the value is set as is. Example: —

20.)

This is used when the SSF1 lost motion compensation 1, 2 or closed

loop response improvement is set.

Feed in the + and — directions with the low JOG speed (approx. F200)

while watching the current load (%) on the [PLC-I/F] screen servo

monitor. Check the maximum value if the current load is positive and

the minimum if the value is negative, and set the average value for

the + and — direction values.
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The following parameters are new parameters for the M500 Series.

glze |2<,
Para- S |28%|284| &8 Standard | o .
No. | meter | Parameter name | @ g2 gsg E§ Setting procedure setting euing
abbr. £ ESE|EEG|OE value range
@ {OT Q E3ad
»nijos |0

SV033[SSF2  |Servofunction2 | © [} Refer to the section "Parameter details". 0 HEX

SV034 | SSF3 | Servo function 3 - 0 Refer to the section "Parameter details". 0 HEX

SV035 | SSF4 | Servo function 4 [} Refer to the section "Parameter details". 0 HEX

SV036 |PTYP | Power supply type | © [0 |PR|Setonlythe axis connected to the power supply. (Axis connected with

CN4 cable.) (Set 0 when no axis is connected.)
Refer to the section "Parameter details".

SV037 {JL Motor conversion © Set the inertia amount for motor conversion. This will be ignored 0 0~ 5000
inertia amount when set to 0. (Not used currently.) (%)

SV038 | FHZ Machine O © Set the vibration frequency to be suppressed when the machine 0 0~ 3000
resonance vibrates. However, this is limited to frequencies that are 100Hz and (Hz)
suppressing filter higher. Set to 0 when not using.
frequency

SV039 - - Not used 0

SV040 [LMCT | Lost motion © Set the non-sensitive band for lost motion compensation. 0 0~100
compensation Normally, 0 is set. (um)
non-sensitive This is set only when the lost motion compensation timing does not
band match during feed forward control.

SV041 [LMC2 |Lost motion O © Set the lost motion compensation gain for + — — (command direction 0 ~1 ~ 200
compensation CW). (This is used only when the compensation amount is to be (%)
gain 2 changed according to the direction. If the setting is 0, LMC1 will be

valid for both directions.)
Refer to the supplement explanation.

SV042 | OVS2 | Overshoot O (¢} Set the overshoot compensation gain for the — direction movement 0 -1~ 200
compensation (command direction CW). (This is used only when the compensation (%)
gain 2 amount is to be changed according to the direction. If the sefting is 0,

OVS1 will be valid for both directions.)
This is valid when the 27. SSF1 ovst1 (bitA) is valid.

SV043|0OBS1 | Observer 1 © Observer 1 0 0~ 1000
Set the observer pole. (rad)
Normally, approx. 628 (rad) is set.
Set sv037:JL and sv044:0BS2 to activate the observer function.
Set 0 when not required.

SV044 |OBS2 | Observer 2 © Observer 2 0 0~ 500 (%)
Set the observer execution gain.
Normally, 100 is set.
Set sv037:JL and sv043:0BS1 fo activate the observer function.
Set fo 0 when not required.

SV045 | TRUB | Frictional torque - Set the frictional torque as a percentage in respect to the stall rated [o] 0~ 100 (%)
current when using the collision detection function.
Set to 0 when not using the collision detection function.

SV046 - - Not used 0

SV047 {EC1 Induction voltage © Induction voitage compensation 100 {-32768 ~
compensation Set the induction voltage compensation execution gain. 32767 (%)

Normally, 100 is set.

SV048 | EMGrt | Brake operation - Set the brake operation delay time when using the drop prevention 0 0~ 2000

delay time function. (msec)
Set a value that is larger than the actual brake operation time.
Set to 0 when not using the drop prevention function.

SV049 | PGN1SP | Spindle © Set the position loop gain to synchronize the servo when moving the 15 0~ 200
synchronous spindle position loop during synchronous tap, etc. (rad/sec
position loop gain [1/sec))

1

SV050 | PGN2SP | Spindle © Set this when using SHG controi during spindie synchronous control. (o] 0~999
synchronous Set to 0 when not using. (rad/sec
position loop gain [1/sec))

2

SV051 | DFBT | Dual control time © Set the compensation time constant for dual feed back control. 0 0~ 9999
constant (ms)

SV052 |DFBN  { Dual control Set the non-sensitive band amount for dual feed back control. 0 0~ 9999
non-sensitive @ (wm)
band width

$V053 | OD3 Excessive error Set the excessive error width for special operations such as pushing. 0 0~ 32767
width 3 (mm)

SV054 | ORE Closed loop © Set the over-run detection width during closed loop. (For alarm 43 0 ~1~ 32767
overrun detection detection.) Multiply the SV023 OD1 (excessive error width) value by (mm)
width 1.2, cut off the fractions, and set the value. Set to 0 when not using.
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alze |2,
Para- 3 1881|285 | %3 Standard .
No. | meter | Parameter name { 2 §§8 §§§ §§ Setting procedure setting Setting
abbr. £ |ES=|EEGIOE value range
@ | O [<3 ;w
n|o3 |o

SV055 {EMGx {Emergency stop - Set the max. delay time for emergency stop when using the drop 0 0 ~ 2000

max. delay time prevention function. (msec)
Normally, the same value as sv056:EMGt is set.
Set to 0 when not using the drop prevention function.

SV056 JEMGt | Emergency stop - Set the deceleration time constant from the max. rapid traverse 0 0 ~ 2000
deceleration time rate to be applied when using the drop prevention function. (m/sec)
constant Normally, the same value as the CNC GO acceleration/

deceleration time constant.
Set to 0 when not using the drop prevention function.

SV057 | SHGC | High gain control © Set this when using SHG control. Set this with sv004: PGN2. 0 0~ 999
constant Set to 0 when not required. ' (rad/sec

[1/sec])

SV058 | SHGCSP | High gain (@) Set when using SHG control for special operations (synchronous 0 0~ 999
constant for tapping, interpolation with spindle C axis, etc.). Set this with (rad/sec
spindie sv050:PGN2sp. [1/sec))
synchronization Set to 0 when not required.

SV059 [ TCNV | Torque estimation - Set the estimated torque gain to be applied when using the 0 0~ 32767
gain coliision detection function. By setting sv035:SSF4/clt to 1, the

setting value guideline can be displayed at MPOF on the servo
monitor screen.
Set to 0 when not using the collision detection function.

SVvo60 | TLMT | GO collision - Set the method 1 GO modal collision detection level as a 0 0 ~ 500 (%)
detection level percentage in respect to the stall rated current when using the

collision detection function.
Set to 0 when not using the collision detection function.

SV061 | DATNO | D/A output (@) Set the output data No. for the chaninel 1 of the D/A output function. 0
channel 1 data No. If -1 is set, D/A output of that axis will not be carried out.

SV062 | DA2NO | D/A output @) Set the output data No. for the channel 2 of the D/A output function. 0
channel 2 data No. If -1 is set, D/A output of that axis will not be carried out.

SV063 | DAIMPY | D/A output (@) Set the output magnification for channel 1 of the D/A output 0
channel 1 function.
magnification The output magnification is the (setting value)/256.

If 0 is set, it will be interpreted that 256 is set.
(Output magnification: 1-fold)

SV064 | DA2MPY | D/A output (@) Set the output magnification for channel 2 of the D/A output 0
channel 2 function.
magnification The output magnification is the (setting value)/256.

If 0 is set, it will be interpreted that 256 is set.
{(Output magnification: 1-fold)
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(3) Parameter details

sv015 FFC  Acceleration feed forward gain

Refer to the following table, calculate FFC, and set the value. Then, increment the value by +10% at

a time until the effect is seen. The upper limit is two times the initial value.

FFC = A+ (1+JL/JM)

Where, JL is the motor axis conversion load inertia.

JM is the motor rotor inertia.

A is set from the following table according to the motor model name.

Motor model A Motor model A Motor model A
name name name

HA23 55 HAS0NL 30 HA-LH11K2 100
HA33 65 HAS3NL 25 HA-LH15K2 160
HA40 100 HA100NL 35

HA43 140 HAT03NL 30

HA80 110 HA150NL 55

HA83 145 HA153NL 50

HA100 235 HA200NL. 85

HA103 250 HA203NL 70

HA200 320 HA300NL 80

HA300 320 HA303NL 70

HA700 310 HA500NL 175

HA900 300 HAS503NL 155

Note) All bits not used including empty bits are all set to 0 in the following bit explanation.

sv017 SPEC
Servo specifications
F E D C B A 8 7 6 5 4 3 1 0
[T T T 1 | [mpt3[ mp Jabs | Jwair [raic [ [ Taox]
bit | Name Meaning when set to 0 Meaning when set to 1
0
1 dfbx { Dual feedback control invalid Dual feedback control valid
2
3
4 fdir | Position feedback positive polarity Position feedback negative polarity
5 vdir | Motor end detector installation direction AC | Motor end detector installation direction BD
6
7 abs |Relative position detection Absolute position detection
8 mp | MP scale 360P (2mm pitch) MP scale 720P (1mm pitch)
9 | mpt3 |MP scale absolute position detection type 1/2 | MP scale absolute position detection type 3
selection election
A
B
C
D
E
F
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bit5 Polarity position detector installation direction B, D
If installation direction B or D are used for the small capacity motor (HA23N/33N)

set this bit to 1.
Always set this bit to O for other motors.

Use the standard A detection to prevent incorrect settings.

0 : Polarity position detector installation direction A, C

1 : Polarity position detector installation direction B, D

- Detector connector orientation symbols
(A direction is used as a standard.)

Terminal box or motor connector

sv019 | RNG1 Position detector resolution

sv020 | RNG2 | Speed detector resolution

Motor Position/speed
capacity pirev detector RNG1 | RNG2
HAO053/HA13
50/100W 2500 Motor built-in detector 10 10
OHE25K-6/0SE104
OHE25K-85/0SE104S
200W or more 25000 OHA25K4/0OSA104 100 100
OHA25K-85/0SA104S
25000 OHE25K-ET/OSE104ET
200Wormore | 150 000) | OHA25K-ET/OSA104ET | 190 | X
OSE105/0SE1058
200W or more | (1,000,000) OSA105/0SA105S 1000 | 1000
Linear scale _PIT
Scale X
Induct-syn resolution

H1-73
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sv025 Motor and detector type

FEDCBA9876543210

{ PEN

ENT |

MTYP |

Position detector type

(Set the model name of the detector being used from the following table)

Speed detector type

(Set the model name of the detector being used from the following table)

Class Detection method Detector model name PEN | ENT
Motor end Relative value OHE25K-6, OHE25K-85/0SE104, OSE104S 0 0
detector Absolute value OHA25K-4, OHA25K-85/0SA 104, OSA104S 1 1

High-speed serial OSA105/0SE105 2 2
Relative value HA053/13 Motor built-in encoder 3 3
Ball screw Relative value OHE25K-ET/OSE104ET 4 X
end detector | Absolute value OHA25K-ET/OSA104ET 5 X
High-speed seriai OSA105ET/OSE105ET 6 X
7 X
Machine end |A, B, Z-phase Optical scale, magnetic scale, MP scale (induct-syn)| 8 X
detector Serial absolute value | Mitsutoyo absolute value linear scale AT41, Soshin | 9 X
Electric FME type, FLE type
| High-speed serial Mitsutoyo absolute value linear scale AT342 A X
B X
X :Setthe "ENT" value (0 to 3) in the table corresponding to the relevant motor end

detector model name.

* : When using the 100,000 pulse serial pulse encoder the same parameter settings as
the conventional type (OHA-25K/OHE-25K) are used.

Motor type (Select the motor model name from the following table.)

Motor| 2000rpm | 2000rpm | 2000rpm 3000rpm | 3000prm | 3000rpm 3000rpm | 3000rpm
series | Standard Flat Low inertia | Low inertia { Ultra-low | Special General- | Standard
inertia purpose

No. 0x 1X 2x 3x 4x 5x 6X 7X 8x

x0 |HA4ON HAS50U HAS50NL HAS3NL HA43LN HA-N43 HA-FE43 |HA43N

x1 1 HASON HA100U HA100NL [HA103NL  [HAS83LN HA-FE63 |HA83N

x2 {HA100N HA200U HA200NL | HA203NL | HA103LN HA103N
x3 |{HA200N HA300U HA300NL {HA303NL | HA203LN HA203N
x4 | HA300N HA500U HAS00NL [ HASO3NL | HA303LN HA303N
x5 | HA700N HA703N
x6 | HASOON

x7 HA-LH11K2

x8 HA-LH15K2

x9

XA HA150U HA150NL  |HA153NL | HA93LN

xB

xC HA-FE053 | HA053

xD HA-FE13 {HA13

xE HA-N23 HA-FE23 |HA23N

xF HA30U HA-N33 HA-FE33 | HA33N

Note : Types indicates as HA-FE in the table include HA-FH.
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sv027 SSF1

Special servo function selection 1

F E D C B A 9 8 7 6 5 4 3 2 1 0
Laﬂt I zm2 ! l I ovs2 l ovsi | Im¢c2 ] Imc1 I | [vfct2 I vfct1 | | upc l vent2 ! vcntﬂ
bit | Name Meaning when set to 0 Meaning when set to 1 Usage
MDS-A | MDS-B
0 ventt 00: !Jela_y compensation changeover 10: Delay compensation
invalid changeover type 2 o O
1 vent2 01: Delay compensation changeover 11: Reserved
type 1

2 upc Starting torque compensation invalid | Starting torque compensation valid X O
3 - -
4 victl | 00: Jitter compensation invalid 10: Jitter compensation 2 pulse

5 vict2 | 01: Jitter compensation 1 pulse 11: Jitter compensation 3 pulse O O
6 - -
7 - -
8 | Ime? |00; Lost motion compensation invalid 19" IZ‘OSt motion compensation type o o
9 Imc2 | 01: Lost motion compensation type 1 11: Reserved

A ovsi ]00: Overshoot compensation invalid  01: Overshoot compensation type 2 0 o
B ovs2 |01: Overshoot compensation type 1 11: Reserved

c - -
D - -
E zm2 | Reference point return type 1 Reference point return type 2 O O
F aflt | Adaptive filter invalid Adaptive filter valid O O

Note) Bit E is set to 1 when the power is turned ON

bit0 bit1

. Do not change this bit.

Speed loop delay compensation type

Overshooting and limit cycle, etc., will be prevented during the closed

loop.

Use this in combination with sv007: VIL.
When used, type 1 is the standard.

bit4 bits Speed feed back compensation (jitter compensation)

The jittering during light loads is compensated.

bit8 bit9 Lost motion compensation type

The compensation gain is set with sv016:LMC1 and sv041:LMC2.
When used, type 2 is the standard.

bitA Overshoot compensation

The compensation gain is set with sv031:0VS1 and sv042:0VS2.

bitF Adaptive filter

The resonance frequency is detected when machine vibration occurs, and the filter is
automatically set to remove the vibration. This is effective for resonance exceeding
100Hz.
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sv033 SSF2

Special servo function selection 2
F E D C B A 38 8 7 6 5 4 3

2 1 0
Lt t [ § [ [ T [T [ Te]

bit { Nam Meaning when setto 0 Meaning when set to 1
e

0 | zck |Z phase check valid (part of alarm 42) Z phase check invalid
1

2

3

4

5

6

7

8

9

A

B

Cc

D

E

F

sv036 PTYP

FEDCBAGO9B87 6543210
I l ptyp |

[ptyp | Power supply type (Set model name from following table)

Power supply type | ptyp
Not connected 00 | Set only the axis connected to the power supply.
Cv-37 04 | (Set0Qif no axis is connected.)
CV-55 06 | If the 2-axis integrated amplifier is connected to the
CV-75 08 | power supply, set both the L axis and M axis to the
CV-110 11 | same parameter.
CV-150 15
CV-185 19
CV-220 22
CVv-260 26
CV-300 30
CV-370 37

* The above settings are the standard settings for CV. When using special settings, CR or CSP,
refer to Chapter 2 Power supply section and Chapter 4 CPS Large capacity spindie drive
section.
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(4) Supplement explanation

(@)

(b)

Lost motion and overshooting compensation + and — directions
Confirm the [BASE SPEC. PARAM] M-PARAM 8.ccw.

When parameter ccw =0: The + and — directions in the program match the + and -
compensation directions.

When parameter ccw = 1: The + and - directions in the program are opposite to the + and —-
compensation directions.

(Example of lost motion compensation) When applying lost motion compensation on the X axis
direction

JOG feed was executed at F500 to F1000, and when the current value on the [NC MONITOR]
screen was confirmed the current value was 20%. However, there is a difference in the
protrusion amount so the A point compensation amount is to be set to 40% and the C point
compensation amount to 50%.

If parameter ccw is 0, set 50 in LMC1 and 40 in LMC2.

If parameter ccw is 1, set 40 in LMC1 and 50 in LMC2.

To set the A point compensation amount to 40% and the C point compensation amount to 0%
when ccw is 0, set -1 in LMC1 and 40 in LMC2.

To set the A point compensation amount to 0% and the C point compensation amount to 40%,
set 40 in LMC1 and -1 in LMC2.

Limits regarding PC1 and PC2

The setting range of sv001:PC1 and sv002:PC2 is basically 1 to 30. However, if the following
conditions are satisfied, a setting of 30 or more is possible.

Note that even when in the range of 1 to 30, the following conditions must be satisfied.

For semi-closed loop PC1' < 32767/PIT/IUNIT
PC2' < 32767/RNG T

For closed loop PC1' < 32767/RNG1C/30
PC2' < 32767/RNG2C/PGN1

Meaning of symbols

PC1 Valid obtained by dividing PC1 by the max. common divisor of PC2
PC2' Valid obtained by dividing PC2 by the max. common divisor of PC1
PIT Valid obtained by dividing PIT by the max. common divisor of RNG1
RNG1' Valid obtained by dividing RNG1 by the max. common divisor of PIT

RNG1C Valid obtained by dividing RNG1 by the max. common divisor of RNG2
RNG2C Valid obtained by dividing RNG2 by the max. common divisor of RNG1

IUNIT CNC interpolation unit
CNC interpolation unit IUNIT
0.500pum 2
0.050um 20
0.005um 200
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(c) Current limits

Stall rated current Max. current Max. tor
Motor A A N':'.que %
HA40N 3.6 17 14.2 472
HAB80ON 6.6 28 255 424
HA100N 14 42 42 300
HA200N 22 57 60 260
HA300N 37 85 87 230
HA700N 49 113 120 231
HA900N 56 141 153 252
HAQ053 1.4 3.9 0.69 279
HA13 1.4 3.9 1.37 279
HA23N 3 8.1 2.75 270
HA33N 3 8.1 56 270
HA43N 5 17 10.2 340
HA83N 8.8 28 19.2 318
HA103N 19.6 57 40 291
HA203N 345 85 56 246
HA303N 55 113 80 205
HA703N 68 141 105 207
HAS0NL 4 17 13.0 425
HA1T00NL 8 28 20.9 350
HA150NL 11.5 42 31 365
HA200NL 18.2 42 32 231
HA300NL 25 57 52 228
HAS500NL 44 85 72 193
HA53NL 5.8 28 14.1 482
HA103NL 11.0 42 225 381
HA153NL 16.2 42 22.8 259
HA203NL 21 57 37 271
HA303NL 32 85 60 265
HAS503NL 54 113 78 209
HA-LH11K2 84 204 158 242
HA-LH15K2 100 260 215 260

When sv013 ILMT1 is set to 500(%), the limit will be applied with the maximum current (torque)

shown above.
To apply the limit below the maximum current (torque) set the parameter with the percentage

(%) to the stall rating.
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(5) Standard parameters per motor

1. 2000rpm motor

Parameter

HA40N

HA8ON

HA100N

HA200N

HA300N

HA700N

HAQ00N

Driver

05

10

20

35

45

70

90

sv001

PC1

PC2

PGN1

33

33

33

33

25

25

PGN2

0

0

0

VGN1

150

150

150

250

250

VGN2

0

0

0

VIL

0

0

0

VIA

1364

1364

1364

IQA

2048

2048

1024

IDA

2048

2048

2048

1QG

512

512

200

IDG

512

512

256

ILMT1

500

500

500

ILMT2

0

0

0

FFC

0

0

0

LMCH

0

0

0

SPEC

PIT

RNG1

RNG2

OLT

60

60

60

60

60

60

OLL

150

150

150

150

150

150

0OD1

INP

50

50

50

50

50

50

MTYP

XX00

XX02

XX03

XX04

0oD2

SSF1

4000

n
[=
(=)
o

4000

P
o
(=)
o

4000

H
[=)
[=4
[=)

VCS

OVvS1
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QOjo|o|o|o|o|o

[el{e]lal{elle]le)] o] ]
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PTYP

FHZ
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EC1
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o

PGN1SP

-
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-
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oD3
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SHGC

SHGCSP

DA1NO
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DATMPY

DAZ2MPY
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2. 3000rpm motor

Parameter

HA053

HA13

HA33N

HA43N

HA83N

HA103N

HA203N

HA303N

HA703N

Driver

01

01

05

10

35

45

70

90

sv001 { PC1

PC2

PGN1

33

33

33

33

33

33

33

PGN2

0

0

0

0

70

70

150

150

150

150

VGN2

0

0

0

0

VIL

0

0

0

0

VIA

1364

1364

1364

1364

1364

1364

2
3
4
5 | VGN1
6
7
8
9

1QA

2048

2048

2048

2048

2048

2048

10 {IDA

2048

2048

2048

2048

2048

2048

11 11QG

256

256

256

256

12 {IDG

256

512

512

512

512

13 JILMT1

500

500

500

500

500

14 [ILMT2

0

0

0

0

15 [FFC

0

0

0

0

16 {LMCA

0

0

0

0

17 | SPEC

18 | PIT

19 |RNG1

60

60

60

60

60

60

60

o))
o

60

150

150

150

150

150

150

150

-
4]
[=]

150

50

50

50

50

50

50

50

[4,]
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50

XX8C

XX8D
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XX81

XX82

XX83

XX85
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63 | DAIMPY

64 | DA2MPY
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(6) Parameters per servo system

Relative position detection

Absolute position detection

Para- Closed loop Closed loop
meter | Semi-closed loop | Ball screw end X Semi-closed loop | Ball screw end .
detection Scale detection detection Scale detection
. * bitt (DUAL FB) « bit1 (DUAL FB) |- bit1 (DUAL FB)
-bitt (DUALFB) |~ : e : e :
SVO17 |+ bit5-HA23/33N | bitd (polarity) bit4 (potarity) bit4 (polarity) bit4 (polarity)
. » bit5-HA23/33N i * bit5-HA23/33N * bit5-HA23/33N
SPEC | Detector connector |« bit5-HA23/33N Detector * bit7=1 Detector « bit7=1
(HEX) | position D:Stﬁgﬁr connector | connector position connector position | « bit8 Z-phase type
p « bit8 Z-phase type  bit7=1 « bit9-Detector type
10 (HAG53/13) 100 100 (OHA25)
sv019 (4o 283,525“0 SE104) Ball screw pitch | (OHA25K/OSA104) (OSA104) Ball screw pitch
RNGH1 | (OHE25K/OSE104) Scale resolution 1000 (O3 05 OR Scale resolution
1000 (OSE105) | 1000 (OSE105) ( ) |1000 (0SA105)
10 (HA053/13) 10 (HA053/13) 10 (HA053/13) 10 (HA053/13)
sv020 | Same setting as 100 100 Same setting as 100 100
RNG2 | sv019 (OHE25K/OSE104) | (OHE25K/OSE104) | sv019 (OHE25K/OSE104) | (OHE25K/QOSE104)
1000 (OSE10500) {1000 (OSE1050]) 1000 (OSE105) 1000 (OSE105)
43XX/63XX 53XX/E3XX 93XX/A3XX
3BXX (HAOS3/13) | 4oy (Haps3/13) | BFXX (HEOS3/M3) [49xx (HAO53/13) (HA053/13)
(OHA25K/OSA104)
sv025 1 0oXxX 40XX/60XX 80XX S50XX/60XX 90XX/AOXX
MTYP | (OHE25K/OSE104) | (OSE25K/OSE104) | (OHE25K/OSE104) (OHE25K/OSE104) | (OHE25K/OSE104)
43XX/62XX 22XX (OSA105) 52XX162XX 92XX/A2XX
22XX(OSE105) | (5sE105) 82XX (OSE105) OSE105) (OSE105)

* The 1um and 0.1um changeover will depend on the NC side parameters. (0.1um cannot be used when
using HA053/13.)
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5.6 Alarms and warnings

/\ CAUTION

When an alarm occurs, remove the cause of the alarm, confirm that an operation signal is not
being input, and secure the safety. Then reset the alarm to resume operation.

When an alarm occurs in the servo amplifier, the base will be shut off and the motor will coast to a stop.
Turn the power OFF with an external sequence. (Refer to 5.8 Main circuit connection.)
When resetting the alarm, remove the cause, and then turn the power ON.

IMPORTANT

When an overcurrent or overload related alarm occurs, if the power is repeated turned OFF and ON
to continue operation without removing the cause of the alarm, the temperature will rise and lead to
element damage.

The amplifier state is displayed on the servo amplifier display with a code and the data is transferred
to the NC. The alarm is also displayed on the NC screen when an alarm occurs. (The alarm No. on
the NC screen may differ from the servo amplifier alarm No. Refer to the NC Instruction Manual for

details.)
Refer to "MDS Series Maintenance Manual® BNP-B2046 for details on troubleshooting.

# Status Description
AA | INITIALIZE Waitng for NC power start up (NC power ON — OFF).
Ab INITIALIZE Waiting for NC power start up
AC INITIALIZE During parameter fransfer request
Ad INITIALIZE Waiting for parameter conversion request
AE | INITIALIZE Wiaiting for main servo IT start

b* READY OFF | Ready OFF
C* READY ON Servo OFF
d=* SERVO ON | Servo ON
O WARNING Warning

Warning
Ex WARNING (However, EB, E7 are status displays other than alarms or warnings.)

ok ALARM Alarm

* : Axis number *: Warning number (See next page.) **: Alarm number (See next page.)

Example of the display (when relevant amplifier is set to No. 1 axis)

(1) During servo ON (2) During alarm (display flickers)

11— ﬁg,' HIEHFT{HIA
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<Servo alarms>

Dis- Re- Alarm/warming
play Abbr. Name Meaning lease Class| check period
f1{f2[{f3|f4
11 | ASE |Axis selection error |When using the 2-axis integral drive unit, the axis setting rotary AR c |10O]l-|-]-
switch setting is illegal.
12 | ME [Memory error The memory IC (SRAM or FLROM) check sum was illegal. AR cC (Ol-}j-]-
13 | SWE [Software processing|The software data processing was not completed within the normal PR| C |~-]10O|1010
error time. Includes peripheral G/A errors.
16 | RD1 [Pole position The differential input of the U, V, or W phase of the pole position PR| A |-]|O|0O]|-
detection error detection signal of the OHE type detector were both "H" or "L".
17 | ADE |AD converter error {The AD converter for current detection did not function correctly PR| A |-|O]~]|~-
during initialization.
18 | WAT |[Initial The absolute position or magnetic pole position data was not PR| A |-|O]-]=-
communication error}correctly communicated in the OHA type detector or serial puise
encoder.
1A | STE1 |Serial detector The initial communication with the serial pulse encoder installedon] PR | A |- |Of -] -
communication the ball screw end was not possible.
error (SUB)
1B | Scpu |CPU error (SUB)  |An error was detected in the data stored in the EEROM ofthe seriall PR | A [~-1O1010O
pulse encoder installed on the ball screw end. (Alarm output by the
detector.)
1C | Sled [LED error (SUB) Deterioration of the LEDs in the seriai pulse encoderinstalledonthe] PR | A | -1 O|O|O
ball screw end was detected. (Alarm output by the detector.)
1D | Sdat {Data error (SUB) |An error was detected in the per rotation position data ofthe serial | PR | A | ~{O[|O|O
puise encoder installed on the ball screw end. (Alarm output by the
detector.)
1E { SOHE |Serial detector The thermal protector built in the detector operated in the serial PR| A |~-10O}]0O|O
thermal error (SUB) jpulse encoder installed on the ball screw end. (Alarm output by the
detector.)
1F | Stre {Communication Communication with the detector in the serial pulse encoder PR| A |-]0O{01! -~
error (SUB) installed on the ball screw end was cut off.
20 | NS1 [No signal detected 1{The differential input of the A, B or Z-phase signal from the motorend| PR | A |- |10O10O] ~
installation detector were both "H" or "L". (Software detection in B
Series.)
21 | NS2 |No signal detected 2| The differential input of the A, B or Z-phase signal from the machine | PR | A |- |O|O} -
end installation detector were both "H" or "L". (Software detection in B
Series.)
25 | ABSE [Absolute position  {The absolute position data in the absolute value detector was lost. ARl A |-1O]|-]~-
lost
26 | NAE |Not used axis error |[When using the 2-axis integrated drive unit, the axis settingrotary | PR | ¢ |-1O[{O|O
switch was set to "F", and a power module error occurred in the axis
not being controlied.
27 |sccpujAbsolute position  |An error was detected in the CPU of the absolute position linear [ PR | A |- [O[O]O
detection scale scale. (Alarm output by the detector.)
CPU error
28 | SOSP |Absolute position | The scale moved at more than 45mm/sec during initialization withthe] PR | A | - 10| -1 -
overspeed absolute value linear scale. (Alarm output by the linear scale.)
29 | SABS |Absolute position  |A hardware error was detected in the absolute position detection | PR [ A | -[OIO|O
detection circuit circuit of the absolute position linear scale. (Alarm output by the
error linear scale.)
2A | SINC |Relative position A hardware error was detected in the relative position detection PR| A |[-|O[0O|O
detection circuit circuit of the absolute position linear scale. (Alarm output by the
error linear scale.)
2B | SCPU [CPU error A CPU error was detected in the serial pulse encoderinstalledon { PR| A [=-]O10O
the motor end. (Alarm output by the detector.)
2C | SLED [LED error Deterioration of the LEDs in the serial pulse encoder installed on the] PR -10O10|0O
motor end was detected. (Alarm output by the detector.)
2D | SDAT |Data error An error was detected in the per rotation position data of the serial | PR A |=-1O1010
pulse encoder instalied on the motor end. (Alarm output by the
detector.)
2F | STRE [Communication Communication with the OHA type detector or serial pulse encoder| PR | A |- ]O10O(O
error installed on the motor end and the detector was cut off.
311 OS |Overspeed The motor speed reached 1.2 times the rated speed. PRI A [-]O[O]-
32 | PMOC |Power module An overcurrent was detected in the IPM used inthe servodrive's | PR| A | -]1O1O|O
overcurrent main circuit.
34| DP [CRC error A CRC error occurred in the communication data from the NC. PR C | -1010]0
35 | DE |Data error The movement command data from the NC is abnormally large. PR| A |-{O]0O]-
36 | TE |[Transmission error |The cycle data transmission from the NC was terminated. PR C |~-10]|0O]| -~
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5. MDS-A/B-V1 Servo Drive

Alarm/waming

gf; Abbr. Name Meaning ::z;e Class| check period
f1ifa{f3|f4
37 | PE [Parameter error An illegal servo parameter was sent from the NC during initialization| PR | A |~ |O| ~|O
of the servo drive.
38 | TP1 |Protocol error 1 There was an error in the communication protoco! with the NC. PR C [-|O|IO|O
(Frame error)
39 | TP2 [Protocol error 2 There was an error in the communication protocol with the NC. PRI A |-]10]0O|10O
(Information error)
3A | OC ({Overcurrent An excessive current flowed to the motor. PRI A |-10]010
3B | PMOH |Power module Overheating of the IPM used in the servo driver's main circuitwas | PR | A { -] O[O!0O
overheat detected.
42 | FE1 [Feedbackerrort | A skip of the detector feedback signal pulse occurred in the PR| A | -|O|0O} -
OHE type or OHA type detector used in the semi-closed loop
system and ball screw end closed loop system.
@ A skip of the detector feedback pulse in the low-speed serial
type absolute position linear scale.
43 | FE2 |Feedbackerror2  |A deviation occurred in the feedback amount from the motor end PRI A |-10]0O]-
detector and machine end detector in the closed loop system.
46 | OHM [Motor overheat The motor or detector thermal protector operated. NR| A |~-10]O]-
50 | OL1 |Overload 1 The motor current operated in the range set with the overload NR] A [-]O10|0O
detection level (parameter OLL) and overload time constant
(parameter OLT).
51 | OL2 [Overload 2 A current command with a maximum output current exceeding95% | NR | A |- | -{ O} -
continued for 1 second or more.
52 | OD1 |Excessive error 1 |The actual position to the command exceeded the excessive error NR| A |-]-10]~-
width 1 (parameter OD1) when the servo was turned ON.
53 | OD2 |Excessive error2 |The actual position to the command exceeded the excessive error NR A 1-10 -
width 2 (parameter OD2) when the servo was turned OFF.
54 | OD3 }Excessive error 3 {The motor current did not flow when the excessive error 1 alarmwas| NR | A |- - |O( ~
detected. (Added with the B Series.)
58 | CLEO [Coliision detection |A collision detection type 1 error was detected duringthe GOmodalif NR | A | ~|-10O1} -
0 (rapid traverse).
59 | CLE1 |Collision detection |A collision detection type 1 error was detected during the G1 modall NR | A |~ ~10O]| -
1 (cutting feed).
5A | CLT2 |Collision detection |A collision detection type 2 error was detected. NR| A |-]-(0O]| -
2
60 An error occurred in the power supply unit. (Refer to the power supply
~ section for details)
7F
82 { NSP (Power supply no Breakage or incorrect connection of the cable connected to the PR -1Oi010
signal power supply was detected. (A Series only)
88 { WD [Watch dog The servo amplifier software process was not executed within the AR C |OIO0|0I0O
designated time.
<Servo warning>
90 | WST |Low-speed serial |Initial communication with the low-speed serial type absolute PRI A |-]0O1~-|-
initial position linear scale was not possible.
communication
error
91 | WAS |Detector The absolute position serial data was not correctly communicated | — A |-]0O10}|-
communication errorifrom the OHA type detector and low-speed serial type absolute
position linear scale.
92 | WAF |Detector serial The format of the serial data from the OHA type detector and low- | - A | ~-1O|10t-
format error speed serial type absolute position linear scale was incorrect.
93 | WAM [Absolute position  |The absolute value counter cannot be set as the absolute position PR| A |-10 -
fluctuation data fluctuated when the NC power was turned on. 1
96 | MPE |MP scale feedback |in the MP scale absolute detection system, an excessive deviation| - A [-10 O
efror in the motor end installation detector and MP scale feedback
amount was detected.
97 | MPO [MP scale offset In the MP scale absolute position detection system, an error was PRI A {-|O|-1|-
error detected in the offset data read when the NC power was turned ON.
9E | WAN |High-speed serial [An error was detected in the multi-rotation counter in the serial pulse] - A |-10O1010O
multi-rotation encoder installed on the motor end or ball screw end.
counter error
9F | WAB |Battery voltage drop | The voltage of the battery supplied to the absolute vaiue detector - C | -101010
dropped.
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5. MDS-A/B-V1 Servo Drive

Dis- . Re- Alarm/waming
play Abbr. Name Meaning lease Class| check period
fiif2|f3]f4
E1 | WOL |Overload warning  |An 80% level of the overload 1 alarm was detected. - A |-|OJO|0O
(If operation is continued, the overload 1 alarm may occur.)
E3 | WAC }Absolute position  |The absolute position counter value is illegal. The absolute position { — A |-|OJ0O} -
counter warning must be initialized.
E4 | WPE |Parameter error A parameter exceeding the setting range was set. The illegai - A |-]10|10]~
warning parameter will be ignored and the previously set value will be held.
<Status displays other than alarms and warnings>
E6 | AXE IRemoving control |The axis removal command is input from the NC. - A 1-10(0lO
axis
E7 | NCE |NC emergency stop |The emergency stop command is input from the NC. - cC 1-1010I10
E8 ~ A warning was generated with the power supply unit.
EB (Refer to the power supply unit item for details.)

[Release]
AR : The alarm is released by turning the servo driver power off and on.
PR : The alarm is released by turning the NC power off and on.
NR : The alarm is released with the NC reset key. (However, overload alarm "50" cannot be released until
the load is lowered passed the reset level (30% of the current value on the MONITOR screen).
— : Automatically restored when the warning state is eliminated.

[Class}
C : Detects both axes even during the 2-axis integrated amplifier.
A Detects each axis independently.

[Alarm/warning check period]
f1  : When servo driver power is turned on.
f2 : When NC power is turned on {(emergency stop on)
f3 : Constantly during operation (servo ON)
f4 : During axis removal (ready ON, servo OFF)
(Note: *1; Warning "93" may occur after axis removal while installing the axis again.)
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5. MDS-A/B-V1 Servo Drive

5.7 Explanation of connector and terminal block

L1
LmEHTE3

WETEl

O

MDS-A/B-V1

I - 87

Name Application Remarks
CN1A For connection with NC and high-order axis
CN1B For connection with battery unit and low-order axis
CN9 For maintenance (not used normally)
CN4 For connection with power supply
Connector | ono For connection with motor end detector
CN3 For connection with machine end detector
CN20 External brake output contact point For combination of V1-
110/150 dynamic brake
contact output
TED L+ Converter voltage input (+)
L- Converter voltage input (~)
gf)’cmk'”a' TE3 t; AC200V single-phase input
U U-phase output for motor drive
TEA Y V-phase output for motor drive
W W-phase output for motor drive
S Grounding
O
=[] 2
gl LE
(<2} = P
gl LE s
el [ o) O
3ll] LB
il
L+ '
L— TEZ2




5. MDS-A/B-V1 Servo Drive

5.8 Main circuit and brake connection

/\ WARNING

Always ground the servo drive unit and servomotor with Class 3 or higher grounding.

/\ CAUTION

1. Correctly connect the power phases (U, V, W) of the servo drive unit and servomotor. Failure
to do so could cause the servomotor to malfunction.

2. Do not apply a voltage other than that specified to each terminal. Failure to observe this couid
lead to ruptures or trouble.

5.8.1 Main circuit

Servo drive Power supply
MDS-A-V1 MDS—-A-CV
MDS-B-V1 MDS~-B-CV
1 ]
| Q | [ O L+
@) ‘ O |L-
| I |
—
. ~ L11
| = 1 [ L21
L1 O MC
U V W
[o]o]o] Q] ololo]o]
L1| 2| L3| &
Cab?n;;t grounding
Contactor | = = — M@ ]
Motor ]
AC reactor % § ]
T O %
A
B
C
D
E 5 oL
F . L ™% S
~3 % R
' NF
34
200/230VAC
50/60Hz
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5. MDS-A/B-V1 Servo Drive

* Starting from production in April 1995, a grounding bar is enclosed with each unit when shipped.
Connect the grounding wire as shown, and make sure that the grounding wires are not tightened
together.

U v w & 23S
olo[o]o

fo

Cabinet grounding Cabinet grounding

Precautions for connections

(1
)

(3)
(4)

()

(6)
(7)

(8)
(9)

The wires and crimp terminals will differ according to the capacity.

(Refer to section 8.3 in the Chapter I Servo/Spindle system configuration.)
Always ground { @ ) the power supply.

The phase order of the power supply terminals L1, L2, L3 is random.
Precautions for connecting servo drive terminals U, V, W

a. Always observe the phase order for the servo amplifier terminals U, V, W and motor side pins A,
B, C. The motor may vibrate and rotate suddenly if the phase order is mistaken. The phases
cannot be reversed for reverse rotation.

b. Never perform connections that might apply the power on the servo drive output terminals U, V,
W. Never ground the servo drive output terminals U, V, W or connect so that grounding may
occur as this may destroy the servo drive.

The Cannon plug used will differ according to the motor. Refer to section 2.8 (3) for the connection
drawing of the brake exciter circuit for motor with electromagnetic brake. Refer to section 2.7 (2) for
the terminal box type motor.

Refer to the Chapter I Servo/Spindle system configuration for the selection of the contactor, AC
reactor and non-fuse breaker connected to the power supply.

Make sure that the specified power is supplied to the servo drive power terminals (L1, L2, L3). if the
power does not have the specified voltage, use a transformer.

Do not directly apply commercial power on the motor.

Check once again that the wires are connected correctly as indicated in the wiring diagram.
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5. MDS-A/B-V1 Servo Drive

5.8.2 Brake
Contact connection terminals for brake (EM1, EM2)
A contact for the brake has been newly installed on the MDS-A/B-V1 servo amplifier. This contact can be
used for exciting the motor with brake. Connect the electromagnetic brake cable to connector CN20.

Contact for brake specifications

Type Specifications
Rated control capacity (resistance load) 8A 250V AC/ 5A 30V DC
Contact max. tolerable electricity (resistance load) 2000VA 150WA
Contact max. tolerable voltage/current 380V AC /8A

Examples of connection with contact for brake
(1) For AC OFF

CN20 MDS—-A-V1
SwW
1
o o~ o— o-EMl,
3|ﬂ O/ RAI
28VAC T L __JEM2
t Rectifier
o—
r it -1
| |
e e oven o . — -
Brake excitation
(2) For DC OFF
CN20 MDS—-A-V1
1 1EM1
[ O—0
3 o/ RAI
o - -0
28VAC * Rectifier  yaR L_|EM2
O
r 1
] |
NI
Brake excitation

Refer to section 2.9 for the electromagnetic brake specifications and application.
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5. MDS-A/B-V1 Servo Drive

5.9 Wiring system diagrams for systems

The following points differ with the conventional servo system.

a) The detector feedback interfaces are all the same. Thus, a feedback interface PCB does not need to
be prepared for each specification.

b) Both 1 micron and submicrons can be handled with the same detector. Thus, the same cable can be
used.

¢) The power cable (L1, L2, L3) needs to be wired to only one position (power supply unit).
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5. MDS-A/B-V1 Servo Amplifier

(1) Servo system configuration table
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9|eas Jeaul} anjea ainjosqy €EVH| $8-MSZIHO z%&ﬁ: g Mn
EevH] Sv0L3SO|C-LA-E-SaN| | SddINES 0 :eoueuLIoped W
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5. MDS-A/B-V1 Servo Drive

(2) Cable system drawings for each specification

Semi-closed loop position detection system
1. 1-axis servo amplifier

NC (M500) MDS-A/B Servo

9 o © fl~ Power supply unit

oL o U]

o111 | B [

ﬂ D D / o ﬂ ~ To other drive unit's CN1A connector
m D

0

(If there is no other drive unit or spindle, etc., connect terminating
resistance A-TM. When using the absolute value system,
connect battery MDS-A-BT.)

[so—]
23
g
=
8

==

@ R Single-phase 200VAC
8] ’ > Connect to the contactor coil when turning
(GYYED ONJ/OFF the 3-phase AC200V with the contactor.

3-phase 200VAC

CNV2 cable

HA motor
2. 2-axis servo amplifier

NC (M500) MDS-A/B Servo

ol ) /—9— ~— Power supply unit

o o [J
I: D [t Eﬂ“
U U ™ s—ufl —~ To other drive unit's CN1A connector
[[ U /ﬁ/ (If there is no other drive unit or spindle, etc., connect terminating
oa o 1 resistance A-TM. When using the absolute value system,
D Um connect battery MDS-A-BT.)
O2ZR
ezifollf] %\ Single-phase 200VAC
8] s d ~——— Connect to the contactor coil when turning
1 2 ON/OFF the 3-phase AC200V with the contactor.
e = 3-phase 200VAC
8
S
Zz
CNV2 cable
L-axis M-axis
HA motor HA motor
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5. MDS-A/B-V1 Servo Drive

Ball screw end position detection system

NC (M500)

CSH2l]

N,

CNV2 cable

8
L

MDS-A/B Servo

o

o

ol

Sa21

=

© |+ Power supply unit

To other drive unit's CN1A connector

™ (ifthere is no other drive unit or spindle, etc., connect terminating
resistance A-TM. When using the absolute value system,

0
£
0

connect battery MDS-A-BT.)

200VAC

Ball screw end encoder

Absolute value: OHA 25K-ET/OSA104ET/OSA105ET
Note) Connect the battery to the terminating axis CN1B.

Relative value: OHE 25K-ET/OSE104ET/OSE105ET

<+ Power supply unit

To other drive unit's CN1A connector

| (Ifthere is no other drive unit or spindle, etc., connect terminating
resistance A-TM. When using the absolute value system,
connect battery MDS-A-BT.)

Connect the following items installed onto
the machine end and used:
* Linear scale

+ Magnetic scale

* MP scale

* Various rotary detectors
= 200VAC

Ball screw
HA motor
Machine end detection system
NC (M500) MDS-A/B Servo
Z 5 | IS | ©
T | et
ous o
H  saxn
O o T
gl | 20 LY
I\
o [ Pl
{H-H-H "
l LYILEGS
2 >
3 N To2nd axis
S
z
o

HA motor
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MDS-A/B-V1 Servo Drive

Absolute position linear scale detection system

Features

1. An interface for the scale is mounted as a standard, so the
scale can be connected directly.

2. A battery is not required for the absolute value detection.

3. Both the absolute value and relative value signals are detected,
so a high precision absolute position detection is possible and
high-speed and high response control is possible.

i+ Power supply unit

resistance A-TM.)

To other amplifier's CN1A connector
(If there is no other amplifier or spindie, etc., connect terminating

Max. cable length: 30m (enclosed with scale)

NC (M500) MDS-A/B Servo
=) [ o
LI o LT

il: ol |2 L
[[]{lﬂ 0 st :_//@—#2
o 0 M o
i)

i

N\ —

HA motor

5.10 D/A output function

5.10.1 Outline

3 CNV2 cable
T
I
!
!

@- 200VAC

Absolute value linear scale

To 2nd

axis

Absolute value linear scale specrﬁcatlons (Contact the maker for details.)

. Maker

. Resolution

. Precision

. Effective length L

. Working humidity range
. Sealing properties

NO A WN -

. Working temperature range :
1 20~ 80%
: 1P53

: Mitsutoyo Model: AT41
D 1pm

: (3 +3L/1000) pm

: Max. 1500mm

0~45°C

The D/A output function is mounted in the standard system of the MDS Series. Thus, the PCB for analog
monitoring required in the conventional digital servo system is not longer required.

The D/A output level differs between the MDS-A-VX Series and MDS-B-VX Series.

Refer to the 5.10.2 Hardware specifications and 5.10.5 Output magnification settings.

5.10.2 Hardware specifications

MDS-A-VX MDS-B-VS
+ 8-bit + 5V 8-bit 0~ 5V
+ 2 channels
« Output pins  CH1: CN9-9 pin
CH2 : CN9-19 pin
GND: CN9-1 pin
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5. MDS-A/B-V1 Servo Drive

5.10.3 Parameters

The data No. and output magnification for each channel is set with the following parameters.

Name Description

SV061 | D/A channel 1 data No.

SV062 | D/A channel 2 data No.

SV063 | D/A channel 1 output magnification
SV064 | D/A channel 2 output magnification

5.10.4 Output data No.

The data to be output to SV061 and SV062 is set. When —1 is set for the output data No., D/A output will

not take place at that channel.

No. CH1 CH2
Output data Unit Output data Unit
— 1 | D/A output not selected D/A output not selected
0 | Speed feedback r/min Current command Stall rated current %
1 | Current command Stall rated current % | Current command Stall rated current %
2 | Current command Stall rated current % | Current command Stall rated current %
3 | Current feedback Stall rated current % | Current feedback Stall rated current %
4 | Speed feedback low-order | r/min Speed feedback low-order | r/min
5 | Speed feedback high- r/min Speed feedback high- r/min
order order
6 | Position droop low-order | Interpolation unit Position droop low-order | Interpolation unit
7 | Position droop high-order | Interpolation unit Position droop high-order | Interpolation unit
8 | Position FAT low-order | Interpolation unit/ Position FAT low-order | Interpolation unit/
NC communication NC communication
cycle cycle
9 | Position FAT high-order | Interpolation unit/ Position FAT high-order | Interpolation unit/
NC communication NC communication
cycle cycle
10 | Position command low- Interpolation unit Position command low- Interpolation unit
order order
11 | Position command high- | Interpolation unit Position command high- | interpolation unit
order order
12 | Feedback position low- Interpolation unit Feedback position low- Interpolation unit
order order
13 | Feedback position high- | Interpolation unit Feedback position high- [ Interpolation unit
order order
125 | Test output saw-tooth +5V Test output saw-tooth + 5V
wave wave
126 | Test output rectangular + 5V Test output rectangular + 5V
wave wave
127 | Test output OV + 5V Test output OV + 5V
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5. MDS-A/B-V1 Servo Drive

5.10.5 Setting of output magnification

The output magnification is set in SV063 and SV064.
The D/A converter input is 7-bit excluding the symbol bit, so determine the magnification parameter A so
that (input data) x A/256 is 127 or less. The output polarity will be reversed if a negative value is set.

A D/A

DATA* 256 128 division — Analog output A : Parameter setting value

256 128

Analog output voltage (V) = {DATA* A , Quiput max. voltage }
+ Offset voltage

D/A output
max. voltage Offset voltage
MDSA | 50(V) W
MDS-B 25N) 2.5 (V)

{Example) Speed feedback (MDS-A Series)

The output value is r/min. Thus, 2000 will be output at a speed of 2000r/min. If parameter is set to
256 (magnification 1), the D/A output voitage will be 2000/128 * 5 (V) = 78.13, and the D/A output
voltage 5V will be exceeded. Thus, in this case, the parameter must be set to 16; in other words,
magpnification 1/16, and the D/A output voltage will be 2000 * 5/(128 * 16) = 4.88V.

{(Example) Speed feedback (MDS-B Series)

The output value is r/min. Thus, 2000 will be output at a speed of 2000r/min. If parameter is set to
256 (magnification 1), the D/A output voltage will be 2000/128 * 2.5 (V) = 39.06, and the D/A output
voltage 2.5V will be exceeded. Thus, in this case, the parameter must be set to 16; in other words,
magnification 1/16, and the D/A output voltage will be 2000 * 2.5/(128 * 16) = 2.44V.

Anaiog output voltage

MDS-A Series MDS-B Series
(V)
Servo
e
-5 i i
—128 0 128 -128 0 128
(Data) (Data)

5.10.6 Others

The D/A output channel has two channels even in the 2-axis servo drive. Thus, set the output No. for the
axis not to be observed in the 2-axis servo drive to —1. If the D/A output of each channe! is set for both
axes, the L-axis data will be output. If -1 is set in the D/A output No. for both axes, the output will be 0V.
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6. MDS-A/B-V2 Servo Drive

6. MDS-A/B-V2 Servo Drive

6.1 Model configuration

2-axis servo drive unit model designation

MDS-A-V2- |

MDS-B-V2 -~ |

1

I__ M-axis servo drive capacity class signal

L-axis servo drive capacity class signal

The power class symbols are the same as for the MDS-A/B-V1 servo drive.

Applicable motor
Symbol Caﬁs\‘,"w Standard | Standard "°l‘ﬁ t';e:'a L°|‘f’ inertia
2000r/min | 3000r/min pe type
2000r/min 3000r/min
HA053
01 0.1 a1s
o 0 HAZ23N
: HA33N
05 05 HA4ON HA43N HABONL
10 1.0 HASON HAB3N HAT00NL HAB53NL
HA150NL HA103NL
20 Z8 HA100N HA200NL HA153NL
35 35 HA200N | HA103N | HAB300NL HA203NL
45 45 HA300N | HA203N | HAS500NL HA303NL
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6. MDS-A/B-V2 Servo Drive

6.2 Servo drive unit specifications

2-axis amplifier model name

Unit MDS-A/B-
V2-0101 V2-0301 V2-0303 V2-0501 V2-0503 V2-0505 | V2-1005
LM L M M L M L M LM L
Applicable motor HA053 | HA23N | HA053 | HA23N | HA40N | HA053 | HA40N | HA23N | HA40N | HASON
HA13 | HA33N | HA13 | HA33N | HA43N | HA13 | HA43N | HA33N | HA43N | HA83N
HAS0NL HASONL HASONL | HA100L
HA53NL
Output voltage \'% 155V
Rated output
current A 0.95 29 0.95 29 3.4 0.95 3.4 29 34 6.8
Continuous output
current A 1.4 3.0 1.4 3.0 5.0 1.4 5.0 3.0 5.0 8.8
Maximum output
current A 3.9 8.1 3.9 8.1 17 3.9 17 8.1 17 28
Maximum output 0.686 2.746 0.686 2746 | 14220 | 0.686 | 14.220 { 2.746 | 14.220 | 25.497
torque
(During combina- 1.372 5.590 1.373 5590 | 10.200 | 1.373 | 10200 | 5.590 | 10.200 | 19.221
tion with motor) N-m 13.043 13.043 13.043 | 20.888
Refer to 5.2VI
Specifications for 14.220
applicable motor.
Control system Sine wave PWM system
Main circuit system Transistor inverter (Intelligent power module using IGBT)
Braking Regeneration brake and dynamic brake
Tolerable ambient o o &
temperature & 0°10 85°C
Tolerable ambient o . .
relative humidity % 90% or less (with no dew condensation)
Storage o -~ o
temperature C 151070°C
Storage relative o
humidity % 90% or less
Atmosphere No harmful gas and dust
I m/s 2
Tolerable vibration @) 4.9m/s” {0.5G)
m/S2 . 2
Tolerable shock @) Acceleration: 49m/s“ (5G)
Maximum heat . . . :
dissipation w Refer to the servo/spindie system configuration section
Weight kg 4.5 5.5
Capacity kW 0.1x2 0.3 +0.1 T 0.3x2 l 0.5+ 0.1 0.5+0.3 0.5x2 | 1.0+0.5
Torque limit range % 0~ 100%
Tolerable load As a guideline, less than 2.5 times the motor inertia
inertia
Noise dB (A) Less than 55dB

Continued on the next page.
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6. MDS-A/B-V2 Servo Drive

2-axes amplifier model name

Unit MDS-A/B-
V2-1005 | V2-1010 V2-2010 V2-2020 V2-3510 V2-3520 V2-3535
M LM L M LM L M L M M
Applicable motor HA40N [HASON  |HA10ON |HABON  [HA100N |HA200N [HABON  |HA200N {HA10ON [HA200N
HA43N [HA83N  [HA150NL |HAB3N  |HA150NL [HA103N |HAB3N  |HA10SN JHA150NL [HA103N
HABSONL |HATOONL. {HA200NL {HA10ONL |HA200NL [HA30ONL |HA10ONL |HA30ONL [HA200NL |HA30ONL
HAS3NL  |HA103NL [HAS3NL [HA103NL |HA203NL [HAS3NL JHAZ203NL |HAT03NL |HA203NL
HA153NL HA153NL HA153NL
Output voltage \% 155V
Rated output
current A 34 6.8 13 6.8 13 16 6.8 16 13 16
Continuous output
current A 5.0 8.8 18.2 88 18.2 25 8.8 25 18.2 25
Maximum output
current A 17 28 42 28 42 57 28 57 42 57
Maximum output 14.220 | 25.497 | 41.792 | 25497 | 41.972 | 59.820 | 25497 | 59.821 { 41.972 | 59.821
torque
(During combina- 10.200 | 19.221 | 31.381 19.221 | 31.381 | 40.207 | 19.221 | 40.207 | 31.381 | 40.207
tion with motor) N-m 13.043 | 20.888 | 31.675 | 20.888 | 31.675 | 51.975 | 20.888 | 51.975 | 31.675 | 51.975
Refer to 5.2V1 14.220 | 22.457 22.457 22.457
Specifications for : ’ ’ ’
applicable motor. 22.849 22.849 22.849
Control system Sine wave PWM system
Main circuit system Transistor inverter (intelligent power module using IGBT)
Braking Regeneration brake and dynamic brake
Tolerable ambient o o o
temperature ¢ 0°t0 5500
Tolerable ambient " . .
relative humidity % 90% or less (with no dew condensation)
Storage ° — o
temperature C 151070°C
Storage relative o
humidity % 90% or less
Atmosphere No harmful gas and dust
2
Tolerable vibration ’?és) 4.9m/s? (05G)
m/S2 . 2
Tolerable shock G) Acceleration: 49m/s® (5G)
Maximum heat . ) . .
dissipation w Refer to the servo/spindle system configuration section
Weight kg 5.5 6.0
Capacity kW 1.0+0.5 | 1.0x2 l 2.0+41.0 [ 2.0x2 3.5+1.0 3.5+2.0 3.5x2
Torque limit range % 0~ 100%
j’olefable load As a guideline, less than 2.5 times the motor inertia
inertia
Noise dB (A) Less than 55dB
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6. MDS-A/B-V2 Servo Drive

2-axes amplifier model name

Unit MDS-B-
V2-4520 V2-4535
L M L M
Applicable motor HA300N HA100N HAS300N HA200N
HA203N HA150N HA203N HA103N
HAS00NL HA200NL HAS00NL HA300NL.
HA303NL HA103NL HA303NL HA203NL
HA153NL
Output voltage Vv 155V
Rated output
current A 28 13 28 16
Continuous output
current A 44 18.2 44 25
Maximum output
current A 85 42 85 57
Maximum output 87.573 41,972 87.573 59.821
torque
(During combina- 55.898 31.381 55.898 40.207
tion with motor) N'm 72.569 31.675 72.569 51.975
Refer to 5.2VI
Specifications for &7
applicable motor. 22.849
Control system Sine wave PWM system
Main circuit system Transistor inverter (Intelligent power module using IGBT)
Braking Regeneration brake and dynamic brake
Tolerable ambient o o o
temperature N 0to 55°C
Tolerable ambient . ;
relative humidity % 90% or less (with no dew condensation)
Storage o o
temperature c —151070°C
Storage relative
humidity % 90% or less
Atmosphere No harmful gas and dust
2
Tolerable vibration ’?c/f) 4.9m/s? (0.5G)
/s’ . 2
Tolerable shock @) Acceleration: 49m/s” (5G)
Maximum heat . . ; :
dissipation w Refer to the servo/spindie system configuration section
Weight kg 6.0
Capacity kw 4.5+20 4.543.5
Torque limit range % 0~ 100%
Tolerable load A ideline. | han 2.5 ti h N
inertia s a guideline, less than 2.5 times the motor inertia
Noise dB (A) Less than 55dB
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6. MDS-A/B-V2 Servo Drive

6.3 Hardware setting

The servo drive axis No. can be set by opening the upper lid (at the right of the LED status display
window) on the top of the MDS-A/B-V2 servo drive unit, and turning the rotary switch. When the rotary
switch is set to "F" and the servo drive power is turned on, that axis will not be controlled. Thus, set axes
that are not being used to "F". (The communication with the NC will not take place during initialization,

and an alarm will not occur.)

I ™
L-axis  M-axs Function Setting Meaning
0 1st axis
{g} 1 2
F_NO 2 3
Axis No. setting 3 4
CS 4 5
5 6
6 7
7~E Not usable
F Not useq axis
selection

In the above drawing, the L-axis is the not used axis, and the M-axis is the 1st axis.
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6. MDS-A/B-V2 Servo Drive

6.4 Status display

A WARNING

1. Do not operate the switches with wet hands. Failure to observe this could lead to electric
shocks.

2. Do not operate the unit with the front cover removed. The high voltage terminals and charged
sections will be exposed, and could lead to electric shocks.

3. Do not open the front cover while the power is ON or during operation. Failure to observe this
could lead to electric shocks.

/\ CAUTION

1. Check the parameters before starting operation. Failure to do so could lead to unforseen
movements of the machine.
2. Do not touch the servo drive unit heat radiating fins, regenerative resistor or servomotor, etc.,

while the power is turned ON or immediately after turning the power OFF. Some parts are
heated to high temperatures, and touching these couid lead to burns.

The state is displayed on the servo drive display with codes and the data is transferred to the NC side.

Display Status Description

AA INITIALIZE Waiting for NC power start up (NC power ON — OFF).

Ab INITIALIZE Waiting for NC power start up
{When the drive unit power is turned OFF and ON and the NC power is
OFF)

AC INITIALIZE During parameter transfer request

Ad INITIALIZE During parameter conversion request

AE INITIALIZE Waiting for main servo IT start

READY OFF | Ready OFF

b#
c#t SERVO OFF | Servo OFF
d# SERVO ON Servo ON

F# — 9= WARNING Warning being generated

F#— Ex | WARNING Warning being generated

F# — = ALARM | Alarm being generated

# © Axis number
* : Warning number
=+ : Alarm number (Refer to servo alarm and warning)
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6. MDS-A/B-V2 Servo Drive

Examples of MDS-A/B-V2 drive unit status displays
We will assume that the L-axis is the 1st axis and the M-axis is the 2nd axis.

(Example 1) Display when both L-axis and M-axis are in servo ON state.

dl —did——1 | |-

(Example 2) Display when both L-axis and M-axis are in emergency stop state.

FLU—ETT—EIP—EL

(Example 3) Display when the MOTOR OVERHEAT ALARM (46) occurred in the L-axis.

The alarm flickers.

FIT-HE-EE T

(Example 4) State when the M-axis changeover rotary switch is set to "F" and the MOTOR
OVERHEAT ALARM (46) occurred in the L-axis.

The alarm flickers.

FIO-HEHFT-HE- T

(Example 5) Display when M-axis is set to "F" and the L-axis is in the servo ON state.

=il _'l
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6. MDS-A/B-V2 Servo Drive

6.5 Explanation of terminal block and connectors

Name Application Remarks
CN1A | For connection with NC and high-order axis
CN1B | For connection with battery unit and low-order axis
CN9 For maintenance (not used normaily)
CN4 For connection with power supply unit
Connector CN2L j For connection with L-axis motor end detector

CN3L | For connection with L-axis machine end detector
CN2M | For connection with M-axis motor end detector
CN3M | For connection with M-axis machine end detector
CN20 [ External brake output contact point

TE2 L+ Converter voltage input (+)
L— Converter voltage input (=)

TE3 ::;1 200VAC single-phase input

Terminal block MU U-phase output for M-axis motor drive

MV V-phase output for M-axis motor drive
MW W-phase output for M-axis motor drive

TE1 | LU U-phase output for L-axis motor drive
Lv V-phase output for L-axis motor drive
Lw W-phase output for L-axis motor drive
S Motor grounding

sl U

g0 O (s

g0 O

50 8
]
L11[o]
1219}

W oWw_w
o]o]o]
(o]o]o]m]e

W Ly
Pod
Grounding bar for V2
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6. MDS-A/B-V2 Servo Drive

6.6 Main circuit connection

/\ WARNING

Always ground the servo drive unit and servomotor with Class 3 or higher grounding.

/\ CAUTION

1. Correctly connect the power phases (U, V, W) of the servo drive unit and servomotor. Failure
to do so could cause the servomotor to malfunction.

2. Do not apply a voltage other than that specified to each terminal. Failure to observe this could
lead to ruptures or trouble.

Servo drive Power supply
MDS—-A-V2 MDS—-A-CV
B s— | ——
@) O s
——] —
Q O |-
I | S
1 f L11

Yy
A
[~

™

5“0

-0

=5l [H]
10l
% 5

vy

G|
=3
%”T@_

(Note)

Contactor =T dc

T
Laxismotor (I3 {1t oty b
—
CD ‘; ‘; 5 AC reactor g % % —|
E []
JISEE F
M-axis motor
C E A
T
B | (\Q S
= i
g NF
F 3¢
200/230VAC
50/60Hz
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6. MDS-A/B-V2 Servo Drive

* Starting from production in April 1995, a grounding bar is enclosed with each unit when shipped.
Connect the grounding wire as shown, and make sure that the grounding wires are not tightened
together.

MU MV MW
' O 2 13 @
3] A L
orofoll [Q10]0]0
¢ O
Cabinet grounding Cabine;grounding

Precautions for connections

(1)
(2)

(3)
(4)

(5)

(6)
"

(8)
(9)

The wires and crimp terminals will differ according to the capacity.

(Refer to section 8.3 in the Chapter I Servo/Spindle System Configuration.)

Always ground (G) the power supply.

The phase order of the power supply unit's power supply terminals L1, L2, L3 is random.
Precautions for connecting servo drive terminals U, V, W

a. Always observe the phase order for the servo drive terminals U, V, W and motor side pins A, B,
C. The motor may vibrate and rotate suddenly if the phase order is mistaken. The phases
cannot be reversed for reverse rotation.

b. Never perform connections that might apply the power on the servo drive output terminals U, V,
W. Never ground the servo drive output terminals U, V, W or connect so that grounding may
occur as this may destroy the servo drive.

c¢. Do not reverse the connections for the servo drive output terminals L-axis (LU, LV, LW) and
M-axis (MU, MV, MW). Make sure that the following is established: L-axis motor capacity > M-
axis motor capacity.

The Cannon plug used will differ according to the motor. Refer to section 2.8 (3) for the connection
drawing of the brake exciter circuit for motor with electromagnetic brake. Refer to section 2.7 (2) for
the terminal box type motor.

Refer to the Chapter I Servo/Spindle System Configuration for the selection of the contactor, AC
reactor and non-fuse breaker connected to the power supply.

Make sure that the specified power is supplied to the servo drive power terminals (L1, L2, L3). if the
power does not have the specified voltage, use a transformer.

Do not directly apply commercial power on the motor.

Check once again that the wires are connected correctly as indicated in the wiring diagram.
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7. Selection of Capacity

7.1 Selection of servo system

7.1.1 Types of drive systems

Examples of the drive system format are shown below.

Types of motion directions

Linear 3. Rotati
1. Horizontal 2. Vertical - Rotating
Table i
Circular table
Speed reduction
‘{E M gear B } o Counter Worm gear
= all screw M weight
B_j~Electromagnetic PLG M
PLG} brake
Type of drive systems
1. Ball screw 2. Ball screw 3. Rack and pini
(direct connection) (gear linkage) - Rack and pinion
. Z . -~
Drive systems p
W L :
PLd M P
s E. Z, ® 1/n
Moving amount Z 1 1
per motor AS =Py AS:PBo-—Z-z— =Pg* " As:pL.z.—n—
rotation
4. Roll feed 5. Chain drive 6. Chain and timing belt
) {direct connection) drive
D—~ |z =
Drive systems b ‘ﬁ@
1/ 1/ %2)‘%0
Moving amount 1 1 7 1
per motor AS=nm+De AS=PceZ+ AS =P,z Z; =PeZe
rotation

As an example, the horizontal drive operation is listed. However, the same drive system is available in the
vertical and rotation drive operations.
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7. Selection of Capacity

7.1.2 Selection of servomotor

Select a motor that satisfies the following five items so that the performance of the AC servo system can

be brought out to the fullest.

(1) Maximum speed

The motor speed during rapid traverse must be within the motor's maximum speed.

If the drive system is the gear linkage ball screw, calculate the motor speed with the following
equation, and confirm that the calculated value is less than the motor's maximum speed. Note that
the maximum speed may be restricted by the detector.

Nmax =N Nmax : Motor maximum speed

Configuration on machine side

Calculation equation

Feo (mm/min)
—_—
Table
Z,
(] [S]
~ L_] M
Motor N (rpm)
Z,

N= gio x N < N max

Nmax : Motor maximum speed (r/min)

N : Motor speed (r/min)

Feo : Rapid traverse rate (mm/min)

Pg : Feed screw pitch (mm/rev)

n : Drive gear ratio

Z4 : Number of gear teeth on motor
shaft

Z, : Number of gear teeth on feed
screw shaft

n Motor speed - 2L

" Feed screw speed Z,
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7. Selection of Capacity

(2) Motor shaft conversion load inertia

The load inertia should be within 2.5 times the motor inertia. Use is possible if it exceeds 2.5 times,
but the servo adjustment range will be reduced, and the time constants must be increased.

JM x25= JL
J.: Maximum load inertia (motor shaft conversion) [x10~*kg-m?]
Ju : Motor inertia [x10™*kg-m?]
Ju : Find the motor inertia from the motor data sheet. When using the brakes, add the brake
inertia.
J.  : Obtain the maximum load inertia with the following equation. The example shows the ball

screw drive system.

item Configuration on machine side Calculation equation
Load inertia of 2 2
substance Ju = 100W [ﬂ] = 100W [_;_(%_]
linearly moved 60w , s
(Motor shaft _ . [ P ]
conversion) = 100W 2nx10
v where

: Speed of substance linearly
AN — moved (mm/min)

r-——:i:—] J. : Load inertia (x10™*kg:m?)
v

[::}‘I(:, i : o : Angular speed of motor (rad/s)
w N : Motor speed (r/min)
P : Moving amount of substance
linearly moved per motor rotation

(mm)
W : Mass of substance linearly moved
(kg)
Example of R
calculating load B [ Z4)
inertia JL—J1+_Z2, (J2+JB+Jw)
Jw
T
Number of teeth Z, /. =Ji+ , g; { o+ dg +
P ] 2}
T 100W'[2nx10
where

Ball screw pitch

J. : Load inertia (x107*kg-m?

J; : Pinion inertia (x10~%kg:m?

Number of teeth Z; J, : Gear inertia (x10*kg:m?)

Jg : Ball screw inertial (x10"*kg-m?)

Jw : Inertia adjacent to ball screw on
table (x10™*kg-m?)

Pg : Ball screw pitch (mm)

W : Table mass (kg)
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7. Selection of Capacity

(3) Acceleration/deceleration torque
The acceleration/deceleration torque should be within 80% of the amplifier's maximum output
torque.
The following calculation equation is used for the acceleration/deceleration torque regardless of the
index acceleration or linear acceleration.
27N !JL + Jm!
Tamax x 0.8 > 80T, +Te
N : Motor speed during rapid traverse [r/min]
Ts . Acceleration/deceleration time constant during rapid traverse [s]
T - Motor conversion load torque during rapid traverse [N-m}
Tamax :  Amplifier maximum output torque (when used in combination with motor) {N-m]
Tamax : Find the amplifier maximum output torque from the servo drive unit specifications.
(4) Continuous effective load torque ‘
The continuous effective load torque should be within 80% of the motor rated torque (during normal
stall). :
Tms x 0.8 Trms
Tus : Motor rated torque [N-m]
Trms : Continuous effective load torque [N-m]
The continuous effective load torque is calculated as shown below from the machine's operation
pattern.
Operation pattern Calculation equation
Trms =/ X
[ to
tecd| /1 I X = (Ta+ Tt + T + (Td - Thts
! ! /i A\ / T+ To% + (Tac + THts
' S — R +(To+ Tt + T
! Lo B + (Tde =Tf)%s + To'ty
) It
" | : | Ipac | ; : where
’TT : | Tc ; ; } Trms : Continuous effective load torque (N-m)
2 ! : To | ! ﬂ_ b ! Ta : Acceleration torque (N-m)
BET i :Ti | ] RN Td : Deceleration torque (N-m)
' ; + -t i Tf  : Frictional load torque (N-m)
, \ Td I | T;ic | To : Load torque in stop state (N-m)
| I i P ; P ! Tac : Acceleration torque in cutting state
] t‘J {2 L'.a lla :sl te Lt1!}l]ltsJ (Nm)
= e, ] Tdc : Deceleration torque in cutting state
|
r A i (N-m)
Tc : Cutting torque (N-m)
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7. Selection of Capacity

However, if the cutting maximum torque and maximum duty (%) are known, the selection conditions
can be found easily with the following equation.

> /D_
TMS x0.8>Trms=Tc 100

Tws : Motor rated torque [N-m]

Trms : Continuous effective torque [N-m]
Tc . Operational maximum torque [N-m]
D ;. Maximum duty [%]

(5) Duty ON time
The maximum duty ON time should be within the tolerable time listed in the motor data sheet.
However, this does not need to be checked if the cutting maximum torque is less than the rated
torque of 100%.

TLOn < TMOn
Twon : ON time of maximum duty [min] (machine manufacturer specification)
Tmon . ON time of motor tolerable duty [min] (data sheet)

Example)

In HA23N, when the maximum cutting torque Tc is 1.37 [N-m] and the duty D is 40 [%], the ON
time of the tolerable duty becomes:

1.37
Torque percent = 098 ~ 1.4 — 140% ol
From the chart, Tyo, = 5 [min] ¢
Duty percent = —1— x 100%

to
t; : ON time (min)

HA23/t th=20.25min
Torque percent (current percent) 7%
105%
110%

100

120%

130%
140% "NF

m-“_ 160%

180% |

2 200% \ \
s )

SIS N Ny

0.5 1 5
Twmon ON time (min)

ob

////

D duty percent (%)

|

]
I
1
I

|

]

i

i

i

A

//

\.___4L—/

S0 100

—
o
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7. Selection of Capacity

(6) Unbalance load torque
The unbalance load torque must be kept to within 50% of the motor rated torque (at normal stall).

Tus x0.5>To
Tws : Motor rated torque [kgecm]
To : Unbalance load torque when stopped

(7) Example of selection

Jw
Number of teeth Z,

Js | TablemassW ]

| |

Ball screw pitch

Number of teeth Z4

When the following data is known for the above drive system:

Gear ratio N=23/5

Ball screw pitch P =10mm

Rapid traverse rate F =12000mm/min
Table mass W = 170kg

Ball screw inertia Jg = 7.45x107*kg:m?
Gear inertia J> = 45.11x107*%kg-m?
Pinion inertia J; =6.28x10™kg-m?
Motor shaft conversion torque during rapid traverse Te=2.94N'm

Motor shaft conversion torque during maximum cutting Te=31.58N-m
Maximum cutting duty D =20%

The motor maximum speed is :
1 5
12000 x q0 X 3" 2000 rpm

The motor shaft conversion load inertia is:

2
J=di+N? e { J2+JB+1OOW-[ 27:(' 10] } = 180.22x107*kg:m?

Thus, the motor inertia Jy must satisfy the following:
Ju 2 5 =72.09x10 kg m?
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7. Selection of Capacity

From this, HA200N (inertia = 131.0x10™*kg-m?) can be selected.
The maximum torque Tmax during acceleration/deceleration is :

= _2aN(J + Ju)
Tmax 60T, +Te

_ 652
=&, +294

The drive unit that corresponds to HA200N is A-V1-35, and the drive unit's maximum output torque is
59.820N-m (Tamax) as found in the drive unit specifications.

From Tamax x 0.8 = Tmax :

47.86 > 6'T52 +2.94
s

Therefore, Ts = 145msec

Thus, the rapid traverse acceleration/deceleration time constant is 150msec:
The continuous effective load torque Trms is :

D
Trms=Tc 100

20
31.58 100

14.12

The rated torque Tys for HA200N is 22.6N-m.

So the Tys x 0.8 = Trms conditions are satisfied.

The maximum cutting torque Tc (31.58N-m) is 140% of the rated torque (22.6N-m), so the duty cycle ON
time is 40 minutes or longer from the HA200N characteristic graph.

Thus, it can be seen that the V1-35 and motor HA200N are compatible.
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7. Selection of Capacity

(7) Reference

1. Calculation of load inertia

item Configuration on machine side Calculation equation
Cylinder load
inertia oL
Jo= 102 p-DyY
- 4 074D

J. : Load inertia (x107*kg:m?)

p : Specific gravity (kg/m®)

L : Length of cylinder (mm)

D; : Outer diameter of cylinder (mm)
D, : Inner diameter of cylinder (mm)
W : Mass (kg)

See [Appendix 1]. Specific gravities of materials
Steel : 7.8x10 %g/m®
Aluminum : 2.7x10kg/m®
Copper  : 8.96x10%g/m®

Although the inertia is expressed by inertia moment, or GD?, their concept is the same. In this chapter,
the relation of the moment of inertia and GD? is as follows for convenience.

(1) Inertia moment (J kg-m?) = (mass kg) x (rotation radius m)?
(2) GD? (GD? kg'm?) = (mass kg) x (rotation diameter m)?

GD?

() Conversion equation of J and GD? J = 5
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7. Selection of Capacity

item Configuration on machine side Calculation equation
Load inertia of 2 2
substance J. = 100W [ ;8V ] = 100W [ ; Ox ]
linearly moved o \ o
(Motor shaft _ ‘ [ p ]
conversion) foow 27x10

—_— where

I \;T\A | Ju : Load inertia (x10™*%kg-m?)
Y
w

I PP AAAA V : Speed of substance linearly moved
(mm/min)

w o : Angular speed of motor (rad/s)
N : Motor speed (r/min)
P : Moving amount of substance linearly
moved per motor rotation (mm)
W : Mass of substance linearly moved
(kg)
Load inertia of
substance Jo= WR*+Jp
lifted up
where
J. : Load inertia (x10*kg:m?)
Jp : Inertia of pulley (x10~%g-m?)
R : Radius of pulley (mm)
w
Load inertia
Jolis = [ 21
decelerated = [ Z; ] x o
(accelerated)
and where
connected to 7, o i )
motor shaft ]‘ Ju : Load inertia (x10™'kg-m")
{ {Motor shaft conversion)
J L y Jio : Load inertia at rotation center of
Lo rotating substance (x10™'kg-m?)
}H Z; : Number of gear teeth on motor shaft
3. 2 side
* - Z, : Number of gear teeth on deceleration

(deceleration) side

III - 116




7. Selection of Capacity

Item Configuration on machine side Calculation equation
Example of
calculating _ Zi)z2,
load inertia Ju=di+ [-2—2—] (W2 + Jg + Jw)

Jw
Number of teeth Z» /

!
:

Number of teeth Z1

=J1+[—§;~]2 {J2+JB+

2
1oow-[ P ]}
2nx10

J. : Load inertia (x10™*kg-m?)

Ji : Pinion inertia (x10~%g-m?)

J> : Gear inertia (x10™*kg-m?)

Jg : Ball screw inertial (x10™*kg:m?

Jw : Inertia adjacent to ball screw on table
(x10™*kg-m?)

Pg : Ball screw pitch (mm)

W : Table mass (kg)
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7. Selection of Capacity

2. Example of load torque calcuiation

item Configuration on machine side Calculation equation
Load torque
of machine F-P
linearty M= 24 0% T
moved Frictional coefficient Ne
(motor shaft " I———Q__‘ l where
conversion) \l
| Ty : Motor shaft conversion load torque
—AAAN (N-m)
}:’—' M'\A/.v\uf F . Axial force of machine linearly moved
(N)
P, P : Movement of machine per motor

rotation (mm/rev)

n : Ball screw efficiency

Tr : Motor shaft conversion frictional load
torque (N-m)

* When a drive gear is used:

Z: ] 1
}—J\/W\W/V\N\
Z\

F'PB
= a0 7t
where
T : Load torque converted into motor
shaft (N-m)
F : Axial force of machine linearly
moved (N)
Ps  : Ball screw pitch (mm/rev)
M : Efficiency of ball screw and drive
gear
Z1,Z, : Number of drive gear teeth
Te  : Load torque converted into motor
shaft (N-m)

F=Fc+u (W +Ng+ Fcf)

where

Fc : Axial component force in cutting state
(N)

W : Full mass of table (kg)

Ng : Gib tightening force on table guide
surface (kg)

Fcf : Component force perpendicular to
shaft in cutting state (back
component) (kg)

u : Dynamic friction coefficient
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7. Selection of Capacity

ltem Configuration on machine side Calculation equation
Load torque
of rotating " —F. L. 4 1
machine T=F 100 & v T
(motor shaft
conversion) where
Workpiece T. : Motor shaft conversion load torque
! H (N'm)
F : Tangential direction force of rotating
[ J~ Table machine (N)
] £ Distance from rotation center to
z, working point of F (mm)
—L Z, Z; : Number of gear teeth on motor side
Z, : Number of gear teeth on table side
g n : Efficiency of drive system
= Tr : Motor shaft conversion frictional load
torque (N-m)

Precautions for calculating load torque

(1) The maximum value of the load torque should be selected in the actual machine operation state.
When the selected load torque is actually smaller than that used, an overload may occur.

(2) When the machine table is separated from the cutting position, the frictional load torque may be
momentarily varied by the cutting force on the table guide surface.
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7. Selection of Capacity

7.2 Determing the coasting amount with emergency stop

When the system detects an abnormality, the machine's motor is stopped by a dynamic brake. The
coasting amount of the machine can be obtained by the following equation.

3
Lmax = fﬁ%’é—@— {0.03+(AN2+B)(1+ j:ﬂ )><1.1}

where

Lmax : Coasting amount of machine (mm)
Feo : Feedrate (rapid traverse) (m/min)

N : Motor speed (maximum speed) (r/min)

A : Coefficient (see the following table)

B : Coefficient (see the following table)

Ju : Motor shaft conversion load inertia gxm“‘kg-mz)

Ju : Motor shaft rotor inertia (x10™*kg-m

)

Note : Lmax deviates for +10% depending on the induced voltage constant.

Motor model Notorinertie, P
HA053 0.18 0.13x 107° 1318 x 107
HA13 0.36 0.15 x 107° 8.39 x 107°
HA23N 0.98 0.25 x 107° 6.66 x 107
HA33N 1.96 : 0.39 x 107° 428 x 107
HA40N 9.8 2.07x107° 11.47 x 107
HA43N 9.8 1.79 x 107° 13.48 x 1073
HASON 19.6 1.77 x 107° 9.73x 107
HA83N 19.6 1.44 x 107° 12.54 x 107
HA100N 68.6 4.82x107° 16.68 x 1072
HA103N 68.6 3.87 x107° 27.72 x 107
HA200N 131.0 265x 1077 22.61 x 107
HA203N 131.0 1.24x107° 49.97 x 10°°
HA300N 192.0 171 x 107 31.05x 107
HA700N 254.0 1.31x 107 37.84x107°
HAQ00N 319.0 © 139x107° 4401 x 107
HA303N 192.0 0.68 x 10°° 62.16 x 107
HA703N 254.0 0.69x107° 73.15x 107°
HAS50NL 275 2.31x107° 2.56 x 107
HA100NL 5.49 2.04 x107° 2.92 x 107
HA150NL 8.24 354 x107° 3.26 x 107°
HA200NL 19.6 1.90 x 107° 6.56 x 107°
HA300NL 29.4 1.88 x 107° 6.42 x 107
HAS00NL 88.3 212x107° 19.40 x 107°
HA53NL 27 1.57 x 107° 317 x 107
HA103NL 55 116 x107° . 3.85x 107
HA153NL © 82 0.89 x 107° 4.81x107°
HA203NL 19.6 1.17 x 107° 7.46 x 1072
HA303NL 20.4 1.04 x 107° 9.58 x 1073
HA503NL 88.3 132x107° 26.25 x 107
HA-LH11K2-S1 118.0 231 x107° 11.32x 107
HA-LH15K2-S1 290.0 373x107° 20.36 x 10°°
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1. Outline

1. Outline
1.1 Features of the MDS-A-SP and MDS-B-SP spindle system

(1) The converter that was conventionally built into the spindie controller has been installed in the power
supply unit (MDS-A-CV and MDS-B-CV), and can be used commonly with the other axis drive units.
This allows great reductions in size and weight.

(2) The speed response has been improved by using a high-speed CPU, and the cutting performance
an