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CKD SMB-31E

INSTRUCTION MANUAL
ABSODEX

AX SERIES
S TYPE
GS TYPE

® Before operating the product, read this instruction
manual without fail.

® Among all, carefully read the description related to
safety.

® Keep this instruction manual in a safe place so
that you can read it at any time when necessary.

Ver. 10
CKD Corporation
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A For safety operation of product

Read before starting operation.

When designing or manufacturing equipment incorporating ABSODEX, check that the
mechanism of the equipment and the electric control for controlling the mechanism assure the
safety of the system, to manufacture safe equipment.

To operate our product safely, selection, operation and handling of the product as well as
adequate maintenance procedures are important.

Be sure to observe the description given under DANGER, WARNING and CAUTION to assure

safety of the equipment.

Indicates an imminently hazardous situation which,
A DANGER: y

if not avoided, will result in death or serious injury.

Indicates a potentially hazardous situation,
A WARNING: P y

if not avoided, could result in death or serious injury.

Indicates a potentially hazardous situation,
A CAUTION: if not avoided, may result in minor or moderate injury or
ABSODEX and its peripheral equipment damage.

The word or words that designate a degree or level of safety alerting.

SIGNAL WORD used in this manual is classified into the following three levels in accordance
with the degree of injury or equipment damage.

Utmost care is required for higher degree of SIGNAL WORD.

Even items described under "CAUTION" may cause serious results.

Observe without fail because these safety precautions are important.

The product specification of a custom product may differ from the description given in this
instruction manual.

Check the specification drawing or the like for each product.
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® DO NOT TOUCH the terminal strip in the front panel of the
driver, as it is charged with high voltage, when power is
ON. Also do not touch the terminal for about 5 minutes
after power is turned off until the internal condenser
discharges high voltage.

® TURN OFF POWER when making maintenance inspection
or changing switches in the driver with the side cover
removed as electrical shock can occur.

® TURN OFF POWER before mounting or dismounting
connectors as equipment malfunction, damage, and
electrical shock can be caused.

® Do not operate in explosive or fire atmosphere.

/\WARNING:

® DO NOT TURN the output axis of the actuator exceeding
the speed of 30 rpm as power generation of the actuator
may damage the driver or may cause electrical shock.

® Servo off including emergency stop and alarm and brake
off with rotational force is applied e.g. by gravity may cause
the actuator to rotate. Operate the actuator in the balanced
condition so that rotational force is not applied for these
operations after all safety aspects are confirmed.

® Keep hands away from the rotating part as sudden motion
may take place during gain adjustments or trial run. Make
sure of the safety in the full revolution of the actuator
before turning it on to adjust.

® Make sure that the safety is assured to operate the
actuator in case the unit is operated from the place unable
to confirm the motion.

® The brake built-in actuator series do not completely clamp
the output axis in all cases. Maintenance of the
application, in which the output axis may rotate by
unbalanced load, or when the machine is stopped for an
extended period of time, the built-in brake only is not
enough to secure safety. Make sure equipment is
maintained balanced or provide a mechanical locking
means.

® DO NOT TOUCH the actuator and the driver during
operation or just after stopped. There is a risk to get
burned. Keep away from actuators and drivers during
operation or immediately after operation is stopped.
Otherwise you may suffer from burns.

® Do not step on the actuator or a rotary table or other
moving parts installed on the actuator, during maintenance
work.

® Do not remove devices until the safety is confirmed.
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/\ CAUTION:

® The product is supplied for use by the persons who have
proper expertise in electrical or mechanical engineering.
CKD will not be liable for bodily injuries or accident caused
by the use by the people who has no or little knowledge in
electrical and mechanical fields, and by the people who is
not thoroughly trained for using ABSODEX.

® Do not overhaul the actuator unit as original functions and
accuracy may not be restored. This is especially so with
the resolver leading to fatal damage.

® Do not hit the output axis with a hammer or assemble the
actuator with excessive power to maintain the designed
accuracy and performance.

® Actuators except for AX8000 and the drivers are not
water-proof type. For using them where water or oil may be
splashed, provide a protective means for the actuator and
the driver.

® Use the furnished cable only for connecting the driver to
the actuator. Install the cable so that no excessive stresses
are applied or no physically damage is made to the cable.
Changing the length or the material of the furnished cable
should not be done as performance function may be lost or
malfunction may be caused.

® Standard accessory cable is not designed for use under
repeated bending. For applications accompanying
repetitive bending actions, use optional moving cables.

® The full performance is not achieved in the shipment state.
Adjust the gain without fail.

® The coordinates of the actuator position are recognized
when the power is turned on. Be careful to avoid moving
the output axis for several seconds since the power is
turned on.
If there is an external mechanical retention mechanism
such as the brake, stagger the retention mechanism
resetting timing from the power-on timing. If the output axis
moves when the power is turned on, alarm 7 may be
caused.

® With a non-compatible type (S type), the actuator and the
driver must be marked with the same serial number. With
different combination of the actuator and driver, malfunction
and failure may be caused.

® To perform a dielectric voltage test to mechanical
equipment equipped with ABSODEX, disconnect the main
power cables (L1, L2 and L3) from the ABSODEX driver so
that the voltage is not added to the driver itself. Otherwise
failure may be caused.

® \When carrying the actuator, do not hold the connector or
connector mount.

® The output axis may move from the holding position even
without an external force if the power or servo is turned off
or the torque limit setting is decreased from the servo-on
state (retention state).
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Terms of warranty

The warranty period and the scope of warranty are described below.

1)

Period

The warranty period of the product is one year since the date of delivery.

(However, the period assumes eight hours of operation per day.

As well, if the durability limit is reached within one year, the period to the durability limit
is the warranty period.)

Durability

10,000,000 cycles of operation for brake, piston packing and valve of ABSODEX
equipped with air brake.

(condition: room temperature, room humidity, rated voltage, and rated air pressure)

Scope
If failure is caused in the above warranty period due to poor workmanship of our product,
we will repair the product without charge without delay.
However, the scope of warranty shall not cover the following cases.
(D Operation under the conditions or in the environment derailing from those
specified in the product specifications

@ Failure caused by lack of attention or erroneous control
@ Failure caused by other than the delivered product

@ Failure caused by operation derailing from the purposes for which the product is
designed

® Failure caused by modification in the structure, performance, specification or other
features made by other than us after delivery, or failure caused by repairs done by
other than our designated contractor

® Loss in our product assembled to your machine or equipment, which would be
avoided if your machine or equipment were provided with general functions,
structures or other features common in the industry

@ Failure caused by reason that is unforeseeable with technology put into practical
use at the time of delivery

Failure caused by fire, earthquake, flood, lightning, or other acts of God, earth
shock, pollution, salt hazard, gas intoxication, excessive voltage, or other external
causes

The warranty mentioned here covers the discrete delivered product.
Only the scope of warranty shall not cover losses induced by the failure of the delivered
product.

Warranty of product exported outside Japan

@ We will repair the product sent back to our factory or company or factory
designated by us. Work and cost necessary for transportation shall not be
compensated for.

@ The repaired product will be packed according to the domestic packing
specification and delivered to a designated site inside Japan.

Others

This warranty terms describe basic items.

Priority will be given to specification drawings and specification sheets if warranty
description given on such specification drawings or specification sheets is different from
the warranty terms given herein.
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INTRODUCTION ~ COMPATIBILITY
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Thank you for choosing our ABSODEX.

ABSODEX is a direct drive indexing unit developed to drive intermittently operated turntables or the like
of general industrial assembling machines and testing machines flexibly and accurately.

This instruction manual is exclusively for ABSODEX AX Series S type driver and GS type driver.

It is inapplicable to other types.

Use a dialog terminal for programming and other purposes. The dialog terminal is common for the S and
GS type drivers.

Before starting operation of our product, read through operation precautions and maintenance and
inspection items described below to keep the initial performance and operate without failures.

INTRODUCTION

COMPATIBILITY

1) Compatible type [GS]
With the "GS type", compatibility among the actuator and driver sets is provided.
Therefore it can be used in combination with actuators, drivers or cables marked with different serial
numbers.
Description for only the "compatible" type is marked with [GS] in this instruction manual.

2) Incompatible type [S]
With the "S type", compatibility among the actuator and driver sets is not provided.
Therefore use the actuator, driver and cable of the same serial number in combination.
If an actuator and a driver having different serial numbers are used or the length or type of the cable
is changed, the performance described in specifications is not satisfied. Be careful.
Description for only the "incompatible type" is marked with [S] in this instruction manual.

3) No mark is given to the description common for the "compatible" and "incompatible" types in this
instruction manual.

® The same cable connector is used for the "compatible" and
A CAUTION: "incompatible" types.
If the "compatible type" is connected with the "incompatible
type”, breakage may be caused.

[SMB-31E]
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UNPACKING
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1. UNPACKING

1) Product Model
Check that the delivered product is what you have ordered.

2) Product Configuration

This product consists of the items specified in the table below.
Check that all items are delivered when unpacking for the first time.

Table 1.1 Product Configuration

Product Description Quantity
1 Actuator unit 1
2 Driver unit 1
3 Resolver cable Standard cable 4m "¢V 1
4 Actuator cable Standard cable 4m ™ot ™) 1
5 Instruction manual 1
6 Accessories
Plug MR-50M (HONDA TSUSHIN KOGYO CO., LTD.) 1
Hood MR-50L (HONDA TSUSHIN KOGYO CO., LTD.) 1
Mounting kit 2

Note 1: If the option is selected, the cable will be either a standard cable (-DCICI) or a moving cable
(-DMOO), whose length is 2 to 30m long (S) or 2 to 20m long (GS).

[S]  Type of the cable and length can not be changed after system delivery due to required adjustment
at the time of assembling process.

[GS] Type of the cable (standard or moving) and length (2 to 20m) can be changed by purchasing
individual cables.

® The standard cable is not for applications where repetitive
CAUT'ON bending actions are added. For such applications, use the

optional moving cable.

® Do not add tension to cables and connectors.

[SMB-31E]
_ 11—
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3) Consistency of Serial Number
After unpacking, check that the serial number is uniform among the actuator, driver and cable.

The serial number label as shown below is put on the actuator unit and on the front panel of the
driver.

CKD
ABSODEX

MODEL :AX1022S
SERIAL :1234567

CKD Corporation MADE IN JAPAN

Fig. 1.1 ABSODEX Serial Number Label

[S] @ The serial number of the actuator unit must be the same as
CAUTION: that of the driver.

If two or more units of ABSODEX are used, be careful to
keep consistency in the combination.

If the actuator and driver are operated in a different
combination, malfunction and failure may be caused.

[SMB-31E]
— 12—
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2. INSTALLATION
1) Actuator Installation Method

(1) The machine for which ABSODEX is installed should have the maximum rigidity, so that
ABSODEX will perform as designed. This rigidity requirement bases on that relatively low
number of mechanical natural frequency (approximately 200 to 300Hz) of a load machine, and
deck will cause ABSODEX to resonate with the machine and its deck. Make sure that all fixing
bolts of a turntable and the actuator are completely tight to maintain sufficient rigidity.

Turntable fixing bolt

Installation base

= ' 1 [ N :
i
Part "A" Actuator fixing point

Fig. 2.1 Actuator Installation

® The part "A" in Fig. 2.1 contains the precision part
AWARNING (resolver).
DO NOT LOOSEN the bolts in the part "A". Also do not
install parts or apply excessive force on this part as
designed accuracy and function may be ruined.

® ABSODEX is precision equipment. DO NOT GIVE SHOCK
to the unit and output axis, or do not assemble with
excessive force as designed accuracy and function may be
ruined.

® Make sure that the components are securely installed
before restarting the equipment.

[SMB-31E]
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(2) When ABSODEX can not be directly mounted on a machine, it should be mounted on the deck of
high rigidity.

Jui ) Ju:} Juil | Juil
[ T o1 . I
_I—_'_—I_' _I—_I—I_
i .
i |
ik i myias l— ; —Im
O S Syt N R Pepp—— 1
g™ RN |
| |
| |
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! ! N T
th “h . ]
T I T T
Bad Good

Fig. 2.2 Actuator Installation Method

[SMB-31E]
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(3) Anti-vibration Using Dummy Inertia Plate
When sufficient rigidity is not available for a machine, a dummy inertia plate at the nearest
position to the actuator will help reduce resonance with the machine. The following explains the
installation of a dummy inertia plate. The diameter of the extension shaft should be @60mm or
over for models with 45N-m or larger maximum output torques, and @90mm or over for 70 to
75N-m models.
Guideline for the magnitude of a dummy inertia is: Load inertia x (0.2 to 1).

Before Dummy Inertia Installation After Dummy Inertia Installation

t ==
i i
Hi| |

t
]

[}
|
|
i
: Dummy Inertia
|
i
i

Fig. 2.3 Dummy Inertia Installation 1

Connections by belts, a gear, a spline, and a key will cause machine rigidity to be reduced. In
such instance, dummy inertia should be assumed to be load inertia x (0.5 to 2). When speed is
reduced using belts or gear, load inertia should be the value converted by the actuator output
axis, and dummy inertia plate should be installed at the actuator side.

Before Dummy Inertia Installation After Dummy Inertia Installation

Fig. 2.4 Dummy Inertia Installation 2

[SMB-31E]
—23__
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Before Dummy Inertia Installation After Dummy Inertia Installation

>

Fig. 2.5 Dummy Inertia Installation 3

® Dummy inertia plate shall be as large as possible within the capacity of the actuator.

[SMB-31E]
— 24 —
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Discontinue

(4) The actuator can be installed horizontally (on the floor or on the ceiling) or vertically.

-

)
I
I
I
I
- U P —— -t - =
T |
|
|
|
I

v

Good Good

Fig. 2.6 Direction of Installation of Actuator

/\WARNING:

® Servo off including emergency stop and alarm, and brake
release with rotational force is applied e.g. by gravity may
cause the actuator to rotate. Operate the actuator in the
balanced condition so that rotational force is not applied for
these operations after all safety aspects are confirmed.

® The brake system of the brake built-in actuator does not
perfectly hold the output axis in all cases. It will not be safe
to hold the load with only the built-in brake in case of
maintenance service when the output axis rotates under
unbalanced load conditions, or the system is not operated
for an extended period of time. Please make the load
balanced or provide an external mechanical locking system.

[SMB-31E]
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2) Installation Site of Actuator
(1) Use the actuator indoors at a place free from corrosive or explosive gases.

(2) Use in the environment of ambient temperatures between 0 and 45°C.
For details, refer to Chapter 14. "ACTUATOR SPECIFICATIONS".

® No waterproof treatment is made to the actuator (except for

ACAUT'ON AX8000 Series) and drivers. Take waterproof measures

when using the product in an environment prone to water
and oil splashes.

[S] @ Nitric rubber is used in the sealing part of AX8000 Series
(waterproof type with a built-in brake). Do not use coolant or
the like to cause swelling.

® Chips and dust gathered on the actuator or driver will cause
earth leakage and failures. Take measures to block such
obstacles.

[SMB-31E]
— 26—
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3) Operating Conditions

(1) The allowable moment load and allowable axial load of the actuator vary according to the Series
and size of the actuator. Check these particulars of your operating environment. For the
allowable load, refer to Chapter 14. "ACTUATOR SPECIFICATIONS".

® Excessive eccentric loads and excessive loads will cause
CAUT'ON permanent deformation of the rotor or bearing faults. Avoid
giving impacts or external interference on the actuator.

® \When passing parts or piping through a hollow hole, be
sure to allow a clearance. Never press-fit into the hollow
hole or add a force on it.

® Do not approach a strong magnetic field such as that
caused by rare earth magnets. Otherwise the proper
accuracy may not be achieved.

® The actuator unit may become hot according to some
operating conditions. Install a cover or the like to keep off.

® Do not drill or cut the actuator unit. If such fabrication is
necessary, contact us.

[SMB-31E]
—_ 27 —
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4) Driver Installation

(1) When the ABSODEX driver is to be housed in a control box, the arrangement should be made so
that the temperature inside the box does not exceed 50°C with the space around the driver as
shown in Fig. 2.7.

The ABSODEX driver is not designed for dust-tight and water-proof construction. Make sure that
appropriate protection is provided for the driver so that dust, water, and oil will not ingress the
driver.

7

7

50mm or more 50mm or more

50mm or more

P 1R
L
[]
I T

oft_JlolToTo] (Al

( 1OO)(Note)
B

50mm or more

Fig. 2.7 Driver Installation

Note: Determine the dimension including a margin according to the cables to be used.

[SMB-31E]
—28__
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5) About Cable

(1) Use the attached cable without fail for the wiring between the actuator and driver. Avoid
excessive forces or scratches on wiring in the installed state.

[S] (2) The length and type of the cable cannot be changed after shipment. Do not change, or
deterioration or malfunction will be caused.
If it is inevitable to change the length or type of the cable, return the driver and actuator to our
factory. Adjustment is necessary.

[GS] (3) To change the length and type of the cable, order the cable separately.

(4) The standard accessory cable is not for applications accompanying repetitive bending operations.
For applications accompanying repetitive bending of the cable, use the optional movable cable.
To use a movable cable with AX2000, AX3000 or AX4000 Series, fix the cable sheath near the
actuator unit.
For AX2006, AX2012, AX2018 and AX4009, fix the lead wire so that it is not bent repetitively.

® Do not remodel the accessory cable. A remodeled cable will

ACAUT'ON cause malfunction and failure.

[SMB-31E]
290
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6) About Brake

[S] (1) About Built-in Pneumatic Brake

@ The AX5000 and AX8000 series with built-in brake are provided with air clamp type brake and
a built-in air valve. Braking requires supply of clean compressed air to the supply connector at
the pressure of 0.5MPa. (Do not supply the pressure exceeding 0.7MPa.) The air valve
requires power supply of 24V DC+10% to CN3. The valve control shares power with /O
power. (Refer to Fig. 3.7.)

NC codes (M68 and M69) are used in the NC program to apply or release the brake. For
details, refer to Chapter 3. "SYSTEM CONFIGURATION AND WIRING".

Fig 2.8 shows the recommended air circuit. (Make sure that no lubrication is introduced using
a lubricator.)

A
A 4

]

]

:

Air dryer Air filter 54 m Regulator
0.5MPa

NN §\=®D

Fig. 2.8 Recommended Air Circuit

@ The built-in pneumatic brake clamps the output axis if compressed air is supplied with the
power turned off. The retention force of the output axis is the brake torque (air pressure:
0.5MPa) specified in Tables 14.6 and 14.7. If a larger torque is added, slippage is caused at
the brake, causing the output axis to rotate. As well, if the air pressure drops or supply of
compressed air is stopped, a sufficient retention force is not maintained. To fix the output axis
securely due to maintenance or the like, do not rely on merely the built-in brake but take other
measures to mechanically fix the output axis.

[SMB-31E]
— 210 —
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@ The built-in air brake requires a response time between about 100 and 150msec.
(Refer to Tables 14.6 and 14.7.)
Moving time to arrive at the target position requires 50 to 200 msec for settling in addition to
the time in the program. For study of machine timing, these time element should be
considered as well.

@ If AX8000 Series is used as a circular table (to machine the workpiece mounted on the output
axis), be sure to apply the brake during machining operation. As well, ABSODEX cannot be
used for applications where it rotates during workpiece machining operation.

® The brake for the brake built-in series is for reinforcing the
ACAUT'ON retaining power while the output axis is stopped. Do not use
the brake for braking or stopping the output axis while the

actuator is rotating.

® Due to the timing issue of the brake, position deviation may
result. Apply the brake after the output axis is completely
stopped.

[SMB-31E]
— 211 —



Discontinue

N2/

INSTALLATION

VvV

(2) Use of Optional Electromagnetic Brake

(D The optional electromagnetic brake of AX4000 Series requires a response time between
about 150 and 250msec. (Refer to Table 14.5.)
The traveling time requires a settling time between 50 and 200msec for settling at the target
position in addition to the programmed traveling time. Take these times into consideration
when examining the mechanical timing.
For the recommended circuit with an electromagnetic brake, refer to Chapter 3. "SYSTEM
CONFIGURATION AND WIRING".

/\ CAUTION:

® The optional electromagnetic brake is to increase the

® To pass a shaft through the hollow hole of the model

® Note that the magnetic force of the electromagnetic brake

® Due to the timing issue of the brake, position deviation may

retention force of the stopped output axis. Do not use it to
decelerate or stop a rotating output axis.

equipped with an electromagnetic brake, use a
non-magnetic material (such as SUS303).

If a magnetic material (such as S45C) is used, the shaft will
be magnetized, causing stuck iron powder on the
equipment or giving magnetic effects on peripheral devices.

may cause stuck iron powder or effects on measuring
instruments, sensors or other devices.

result. Apply the brake after the output axis is stopped
completely.

(3) For a System Equipped with an External Braking Mechanism
To use an external brake or to forcibly restrict the output axis of the actuator, use an M code
("M68": Brake application, "M69": Brake release) in the NC program.
If the brake is applied (M68) after the movement is stopped, the integral control of the servo
system is stopped, thereby preventing the actuator from being overloaded.
Build the NC program to release the brake (M69) before executing movement NC codes.
As well, oscillation may be caused if the external brake is not rigid enough. Use a rigid brake.
For details, refer to Chapter 3. "SYSTEM CONFIGURATION AND WIRING" and Chapter 8.
"APPLICATION EXAMPLES".

[SMB-31E]
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3. SYSTEM CONFIGURATION AND WIRING

1) System Configuration
BASIC SETTING ITEMS

@D NC programs are input at a PC or dialog terminal.

@
® Gain is adequately set.

BASIC DRIVE METHODS

Required parameters are input in the same way.

@ A program to be executed is selected at the sequencer (PLC).

® Start signal is input at the sequencer (PLC).

(1) System Configuration Example (in case of 3-phase 200VAC)

ABSODEX
Actuator unit

Cable set
(standard: 4m)

Motor cable

® Noise filter for
power supply line
(option)

* Power cable

3-phase 200VAC

ABSODEX
Driver unit

@ K

\E,

FG

&l ISR
€< c®Bf & = gy

® Noise filter for motor
cable (option)

@ Install a motor cable
noise filter for 6m or
longer motor cables.

* User to provide

D

Resolver cable
2.

When inputs/
outputs are used

(@ Dialog terminal (option)
—3
-

@ Communications software
for PC (Teaching Note),
Windows version
(free of charge)

*PC

@ RS-232C communications cable (option)

1/0 connector (accessory)

* Programmable logic
controller

*1/O cable

* Power supply for
AX driver, 24VDC

* Programmable logic

* Special network cable
controller

When network
is used

Master

* Power supply for satellite
station, 24VDC

* Power supply for AX driver,

24VDC

@ Serial transmission
satellite station (option)

Fig. 3.1 System Configuration
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® Do not connect the dialog terminal unless for programming, parameter entry or test
operation.

® For 6m or a longer cable length, install a motor cable noise filter in the U, V and W cables of
the motor. Connect the IN terminal of the noise filter with the driver and install as close to
the driver as possible. (Refer to Fig. 3.1.)

® Do not use the power line noise filter as a motor cable noise

/N\CAUTION:  *fr

® Route the power cables such as the motor cable and power
cable separately from the signal cables such as the resolver
cable and /0O cable. Do not tie the cables belonging to
different groups or do not route them in the same conduit.

[GS] @ A wrong combination between the actuator and driver will
cause alarm 3 when the power is turned on. Check the
combination between the actuator and driver.

For details of alarm 3, refer to Chapter 10. "ALARMS".

[SMB-31E]
—32__



Discontinue

;3;

SYSTEM CONFIGURATION
AND WIRING
\

(2) List of Peripheral Devices

@ Dialog Terminal
Table 3.1 Dialog Terminal

Dialog Terminal Model Manufacturer

Standard

) AX0170H CKD Corporation
(Japanese language version)

English language version AX0170H-E CKD Corporation

(@ Communications Software for PC
Part name: Teaching Note Windows Version
(For Windows 95, 98, NT 3.51, 4.0, ME, 2000 and XP)

Note: The software may not run in some environments.
Manufacturer: CKD Corporation

@ Serial Transmission Slave Unit

Table 3.2 Serial Transmission Slave Unit

Applicable Network Model Manufacturer
CC-LINK AX-OPX-7G CKD Corporation
DeviceNet AX-OPX-7D CKD Corporation

@ RS-232C Communications Cable

Table 3.3 Communications Cable

Model Manufacturer
D-sub 25-pin (2m) AX-RS232C-25P CKD Corporation
D-sub 9-pin (2m) AX-RS232C-9P CKD Corporation
Half pitch 14-pin (2m) AX-RS232C-14P CKD Corporation

[SMB-31E]
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® Recommended Motor Cable Noise Filter
Model: LF-310KA (3-phase, for 10A)
Manufacturer: NEC TOKIN Corporation

® Do not use the power supply line noise filter as a motor cable

A CAUTION: noise filter.

® Recommended Power Supply Line Noise Filter

Table 3.4 Power Supply Line Noise Filter

Source Voltage Model Manufacturer Remarks
LF-310 NEC TOKIN Corporation 3-phase, 10A
200VAC
OKAYA ELECTRIC
3SUP-EF10-ER-6 INDUSTRIES CO.. LTD. 3-phase, 10A
LF-210 NEC TOKIN Corporation Single-phase, 10A
100VAC
NF2015A-0OD SOSHIN ELECTRIC CO., LTD. Single-phase, 15A

Note: When inserting a noise filter in the power supply line, use one rated at 10A or a larger
current-carrying capacity.

[SMB-31E]
— 34—



Discontinue

; 3 ;

SYSTEM CONFIGURATION
AND WIRING
\

2) Wiring

(1) Driver Panel Description
A terminal strip and connectors, etc. are located on the front panel of the driver.
Figs. 3.2 and 3.3 show the front panel configuration.

Protective earth

L — Motion display
% CIKD H O,
ABSODEX o1
Name plate DRIVER GS TYPE Oﬁ\
\ Oy @2 T~ Gain 1 adjustment
e SRR N DIP switch
WODBL :AXsDOOGS @) (convergence time)
Main power 200VAC CKD Corporation UADG IN JAPAN @[N]ﬂ
Gain 2 adjustment
R phase o DIP switch (load)
S phase \
T phase \
\ CN1
RS-232C connector
CN2
\ T

T—cn2

resolver connector

Actuator protective earth —_

i)
@ CN3
U phase-actuator > / NS
V phase-actuator ———— ABsopEx | % i
W phase-actuator — ;:M B+ CN3
For brake +24v /@ - é PR @

/
GND-brake

Fig. 3.2 GS Type Driver Panel
200 VAC specification (standard)

Note: Power lamp (POWER) will light by internal control power (5V), and is not designated for detecting
main power.

[SMB-31E]
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Name plate

Main power 100VAC

R phase

S phase

NC

Protective earth

Actuator protective earth

U phase-actuator

V phase-actuator

W phase-actuator

For brake +24v

GND-brake

Discontinue

/

\’Sﬂ@\

CKD

®© nBSODEX
DRIVER S TYPE

I

Wi

o
I
\

ABSODHX
mooBL

:AX9000S
-J1

SBRIAL:0000000
CKD Corpuration WA IN JiFL

CN1

[
—— | ABSODEX

—

|
/
@

A\

=

slocitEEEseEEe

CN2

CNS
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L — Motion display

T——Gain1 adjustment
DIP switch
(convergence time)

Gain 2 adjustment
DIP switch (load)

CN1
RS-232C connector

T~ N2

resolver connector

CN3

/ /O connector

Fig. 3.3 S Type Driver Panel
100VAC specification (optional)

Note: Power lamp (POWER) will light by internal control power (5V), and is not designated for detecting

main power.
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(2) Connection to Terminal Strip

@ L1,L2,L3,NC

Note:

Note:

In case of 200VAC driver

To use with 3-phase power supply, connect the 50/60Hz power cables to the L1, L2 and L3
terminals. (Refer to Fig. 3.1.)

To use with single-phase power supply, connect the 50/60Hz power cables to the L1 and
L2 terminals.

In case of 100VAC driver

100VAC should be wired to L1, and L2 terminals. The voltages shall be 50/60 Hz. NC
terminal should be left unconnected.

The single-phase, 200V power supply is to be used only for the models with the maximum torque of
less than 50N-m.

The power cable must be of heat resistant vinyl cladding, and of the conductor cross section area of
not less than 2mma2.

@ @ (Protective earth)

Protective earth of the motor cable and protective earth of the main power must be wired to
this terminal. (Refer to Fig. 3.1.)

@ u,

V, W, BK+, BK-

These terminals must be wired to the actuator using motor cable supplied as accessories.
(Refer to Fig. 3.1.)

Note: To use an electromagnetic brake, refer to Section 3. 2). (4) "Wiring the Electromagnetic Brake".

® The L1, L2, L3, NC, U, V and W terminals are charged with
DANGER high voltages. Keep away from the terminals when the

power is on. In addition, keep them away for five minutes
after the power is shut down, because of high-voltage
charges accumulated in internal capacitors.

[SMB-31E]
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ACAUT'ON supply cable separately from signal cables such as the

® Route the power cables such as the motor cable and power

resolver cable and I/O cable. Do not tie cables belonging to
the different groups or do not route them in the same
conduit.

® Connect to the specified commercial power source.
Connecting PWM output type inverter may cause the driver
to fail.

® Connecting to the higher voltage than specified may cause
the driver to fail.

Note:

[S] Note:

BK+ and BK- terminals are for 24V DC output with output current of 200mA MAX.

For using brake system, external 24V DC power supply is required. Nos. 1 & 2, and 3 & 4 pins of CN3 of
I/O port should be connected to +24V DC+10%, and GND. This power source is shared by /0.

The air valve for braking for the brake built-in actuator series consumes 75mA.

When the valve is de-energized, air pressure will clamp the brake, and when the valve is energized, the
brake is released.

[SMB-31E]
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@ Power Supply Capacity
Table 3.5 Power Supply Capacity

Power Supply

Actuator Model
Capacity (kVA)

AX2006, AX2006G 0.8

AX4009

AX2012, AX2012G

AX2018G

AX1022, AX3022
AX4022, AX4022G
AX5022

AX2021

AX1045, AX3045, AX4045
AX4045G, AX5045, AX8045 15

AX2042

AX1075, AX3075
AX4075, AX4075G
AX5075 2

AX8070

Note: The power supply capacity is determined by the actuator to be connected.

[SMB-31E]
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(3) Connection of Connector

@ CN1 (RS-232C)
This port is a serial port, which interfaces with Dialog terminal, and a personal computer.
For RS-232C communication method, refer to Chapter 12. "COMMUNICATION
FUNCTIONS".

Cable side Connector
Maker: Omron
Connector Model: XM2A-0901 (plug), XM2S-0911 (hood)

@ CN2 (Resolver)
This port is for position detector (resolver) built in the actuator.
The dedicated resolver cable should be used to connect to the actuator.

@ CN3 (1/0)
This port is mainly used for connecting to a sequencer (PLC) for I/O signals.

Cable side Connector
Maker: HONDA TSUSHIN KOGYO CO., LTD.
Connector Model: MR-50M (plug), MR-50L (hood)
This connector is supplied as accessory.

® Route the CN1 and CN3 signal cables separately from
A CAUT'ON power cables or other high voltage cables.
Do not tie them or do not route them in the same conduit.
Noise may cause malfunction of the equipment.

[SMB-31E]
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(4) Wiring the Electromagnetic Brake

In a system equipped with an optional electromagnetic brake or with an electromagnetic brake
installed outside the ABSODEX by the user and controlled by the ABSODEX program, take care

of the following points.

@ Wiring the Electromagnetic Brake

Blue lead wire
(no polarity) _/~

=

Protective elements
(attached on the actuator unit) Power supply line
noise filter (option)

Cable set
(standard: 4m)

Motor cable

3-phase 200VAC

ABSODEX
Actuator unit

\
N

N

FG

24VDC P -

4
Relay b

/

7
Motor cable noise filter
(option)
® For 6m or longer motor
cables, install a motor
cable noise filter.

Fig. 3.4 Wiring the Electromagnetic Brake

To use an electromagnetic brake, supply 24VDC to the external input terminals (pin 1, 2-3, 4) of

the 1/0 connector (CN3).

Note: Do not use the electromagnetic brake to decelerate or stop the rotating output axis.

[SMB-31E]
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External 24VDC power supply
(User to provide)
—
CN3
External contact (relay, etc.) Driver
External 24VDC power supply (User to provide)
(User to provide)
I I BK+
q
Ellrgigomagnetlc Protective element
(attached on the
actuator unit)
q
BK-
Lead wire of electromagnetic Surge suppressor (diode, etc.)

brake (blue; about 30cm) (User to provide)
(unnecessary if SSR is used)

Fig. 3.5 Recommended Circuit for Electromagnetic Brake

® The driver will be damaged if the BK+ and BK- terminals of
CAUT'ON the driver are connected directly with the electromagnetic

brake.

® The BK+ and BK- terminals are for 24V outputs (output current: max. 200mA) for the brake
control signal. To use an electromagnetic brake, an external 24VDC power supply is
necessary. Connect +24V #10% and GND to pins 1 and 2 or 3 and 4 of the /0 connector
(CN3). This power supply is also used as an I/O power supply.

® When an inductive load such as a relay mentioned above is connected as an external
contact, the rated coil voltage must be 24VDC and the rated current must be within 100mA,
and take measures against surge.

® Connect wiring of the electromagnetic brake so that the brake is released when the voltage
across BK+ and BK- is 24V and the brake is applied when the voltage is 0V without relations
to negative or positive actuation.

[SMB-31E]
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® Because the life of the contact of the contact relay is generally short, use a solid state relay
(SSR) as an external contact if the electromagnetic brake is operated (turned on or off)
frequently.
Recommended model: G3NA-D210B DC5-24 (Omron)
When using one, carefully read the instruction manual that comes with the SSR.

® Use arelay having a contact capacity 10 times or larger than the rated current. If the contact
capacity is smaller, use a 4-pole relay and connect as shown in Fig. 3.6. The contact life of
the relay will be extended.

External 24VDC power supply
(User to provide)

—
) Relay (4-pole) CN3
Protective element External 24VDC power (User to provide)
(attached on the actuator unit) supply (User to provide) Driver
BK+
Electromagnetic
brake
BK—
Lead wire of electromagnetic brake Surge suppressor (diode, etc.)

(blue; about 30cm) (User to provide)

Fig. 3.6 Recommended Circuit 2 for Electromagnetic Brake

® The driver will be damaged if the BK+ and BK- terminals of
CAUT'ON the driver are connected directly with the electromagnetic

brake.

[SMB-31E]
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® How to Activate the Electromagnetic Brake

Execute an NC code "M68" or "M69" code in the NC program or supply a brake release input
(CN3-18) to control the action of the electromagnetic brake with the 24VDC voltage supplied

to the BK+ and BK- terminals of the ABSODEX driver.

a. Controlling with NC code "M68"/"M69"

Execute an "M68" code to disconnect across BK+ and BK- (to apply the brake), or execute

an "M69" code to connect across BK+ and BK- (to release the brake).

b. Controlling with brake release input (CN3-18)

Supply a brake release input in a state with the applied brake to connect across BK+ and

BK- (to release the brake).

® In the travel after the brake is released, enter a larger value in parameter 27 (delay after

brake output) if the response time after the electromagnetic brake is released is too long.
For details, refer to Chapter 7. "PARAMETER SETTING".

/\ CAUTION:

® To pass a shaft through the hollow hole of the model

equipped with an electromagnetic brake, use a
non-magnetic material (such as SUS303).

If a magnetic material (such as S45C) is used, the shaft will
be magnetized, causing stuck iron powder on the
equipment or giving magnetic effects on peripheral devices.

® Note that the magnetic force of the electromagnetic brake

may cause stuck iron powder or effects on measuring
instruments, sensors or other devices.

® Due to the timing issue of the brake, position deviation may

result. Apply the brake after the output axis is stopped
completely.

[SMB-31E]
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(5) Connecting CN3 (I/O signal)

@ Connecting General 1/0O
There is no need to connect all I/O signals. Examine necessary signals and connect with a
programmable logic controller or the like.

Driver unit

- 24VDC £ 10%

— ( | User to provide
Power supply I ‘
| T
|
\
‘ ‘ {"
! Load
| | Programmable logic controller
|
| e e
_ | \ ‘
Output — ) ‘
33, - l #AC ‘
34, I ‘ —«:qi Input |
| | A
CN3 35, j | ‘ 7 ‘
36, ‘ * |
| ! °
37, ‘ ‘ ° !
0 ‘ | ‘
| |
| |
| \ |
! |
Input [~ | \ ‘ . ‘
>|\
5, ! L EOutput |
6, ‘ | SwW | >§ ‘
7, — 5 o ‘ . |
8, ‘ ‘ Lo L !
|
14
i | Use ashielded cable.
\ |
»

JT;FG

Fig. 3.7 Connection Example

® \When connecting an inductive load such as the relay and
ACAUT'ON solenoid in the output, add a surge absorber in parallel to
the load to protect the output port. Be careful of the polarity
when connecting. The reverse polarity may cause the
output circuit to be damaged.

<Recommended product>
Manufacturer : Ishizuka Electronics Corporation
model : ZD018

[SMB-31E]
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actually, check the specifications of the pulse generator to be used.

Use twisted pair shielded cables to avoid malfunctions caused by noise. The cable must be
within 1m long.

The logic with an active photocoupler ('PC' in Figs. 3.8 and 3.9) of the pulse input circuit is
"TRUE" while the logic with an inactive photocoupler is "FALSE”. In case of an open collector
output, the logic with active Trin Fig. 3.8 is "TRUE" while the logic with inactive Tr is "FALSE”.

<Connection example 1> In case of open collector output (pulse and direction)

With an open collector output, the maximum input pulse frequency is 250Kpps. To use the
circuit with +5V or larger Vcc, connect a limiting resistor so that input current i is contained

within the range specified below. The resistor is unnecessary in case of +5V.
Input currenti =7 to 12mA

Limiting resistor R1 (example)
If Vccis +12V, R1 = 680Q

Pulse

Direction

Pulse generator

Vce

Vce

ABSODEX

i CN3-21

CN3-22

Fig. 3.8 Connection Example 1

—3-16 —
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<Connection example 2> In case of line driver output
The line driver can be used for the pulse input circuit of the ABSODEX while it supports
open collector outputs.
The maximum input pulse frequency of the line driver output is 400Kpps.

Pulse generator ABSODEX
Line driver ; ' CN3-19 3900 I
| ! |
' ! I
Puise L XX [ & 0K
' 1 CN3-20 PC

AM26LS31 or
equivalent

i CN3-21 390Q 0 _______

»a- — (T En

CN3-22 TP

Fig. 3.9 Connection Example 2

® Route power cables such as the motor cable and power
ACAUT'ON supply cable separately from signal cables such as the
resolver cable and I/O cable. Do not tie or do not route in

the same conduit the cables belonging to different groups.

[SMB-31E]
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3
o}
(7]
3
-
S
N
©

Rated voltage 24V +10%, rated current 5SmA
Fig. 3.10 Input Circuit

@ General I/0O Output Specification

Load

1
iPins 1and 2 +24V £10%

:Pins 33 to 50

+—
Ommomo

.

—e
D

Pins 3to 4

Rated voltage 24V £10%, rated maximum current 30mA

Fig. 3.11 Output Circuit

@ Pulse String Input Specification

. A
: |Pins 19 and 21

L
1
N

................. 1 : Pins 20 and 22
-

Rated voltage 5V £+10%

Fig. 3.12 Pulse String Input Circuit

S

Note: The logic with the active photocoupler of the pulse string input circuit shown in Fig. 3.12 is "TRUE"

while the logic with the inactive photocoupler is "FALSE".
For the pulse specification, refer to Chapter 5. "HOW TO USE 1/O".

—3-18 —
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4. TEST OPERATION

In this chapter, operate ABSODEX. Follow the procedure below to operate in four steps.

* The following description of test operation is related to equal segment.
The ABSODEX rotates in the same direction. Take care to avoid entanglement of cables.

STEP1
| Installation and connection check | Check if the ABSODEX is installed and connected
correctly.
l
STEP2
| Gain adjustment (auto tuning) Use the auto tuning function to adjust to the gain
matching the load.
l
STEP3
| Home position determination | Use the home position offset function to determine
the home position in an arbitrary position.
(This step may be skipped for test operation.)
l
STEP4 _ _ _ _
Creation of test operation program and Use the dialog terminal to build a program easily.
test operation Supply a motion mode start input to start operation.
l
| End |

Follow the above procedure to perform test
operation.

[SMB-31E]
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Step 1. Installation and connection check

Fix the ABSODEX unit securely. The full performance of ABSODEX is not achieved with unstable
installation or with a loose base or stand.
Install the load securely, too. A loosely installed load or one with loose bolts will cause oscillation.

Make sure the bolts are
securely fastened.

B

| e ey —|

installation ; i i g i

<2
Secure ! . ’I "

Bad Good

Fig. 4.1

* For details, refer to Chapter 2. "INSTALLATION".

Next, connect all of the actuator, driver and power supply as well as peripheral devices.

Dialog terminal
ABSODEX —

actuator unit

Cable set

(standard: 4m) Communications software for

PC "Teaching Note," Windows
version (free of charge)

= [~
.

RS-232C communications cable (option)

Resolver cable

ABSODEX
driver unit

Motor cable

Noise filter for
power supply line

(option)
3-phase
200VAC
The dialog terminal or a PC is
FG _L necessary for test operation. In this

chapter, the case with the dialog
terminal is described.

Noise filter for
motor cable
(option)

Fig. 4.2 Connection Example
(in case with 3-phase 200VAC power supply)

* For details, refer to Chapter 3. "SYSTEM CONFIGURATION AND WIRING".

[SMB-31E]
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Step 2. Gain adjustment (auto tuning)

Gain adjustment is necessary for the operation of ABSODEX. Gain adjustment is made for each
load so that ABSODEX operates in the best state.
Here, the gain adjustment method using the auto tuning function is described.

Note 1 : The actuator may turn several turns during auto tuning. Remove wiring, piping and other interfering
matters to allow it to rotate. If removal of any interfering matter is impossible, manually adjust the
gain. For the manual adjustment method, refer to Chapter 9. "GAIN ADJUSTMENTS".

Note 2 : If a work torque (external force to rotate the output axis of the actuator) acts as shown in a figure
below, auto tuning is impossible. Use the manual gain adjustment method, too, in this case.

=
i
m]

Good
Good

Good Work torque Bad

Fig. 4.3 Action of Work Torque

[SMB-31E]
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START Change the dip switch on the CKD @N
driver panel with a flat head (-) e
Set G1to "0." screwdriver. Sl N ' —5~G1: DIP switch for
: : . dj f gain 1
Set G210 "0." Auto tuning becomes effective. ?C;ﬁiLT;“n‘;’e ﬂﬂg)
Connect the unit with the Gz DIP swich o
dialog terminal and turn G adus (;ad‘)’ g
the power ON. O~
el 7],
| ]
Transmit "M5." Turn the servo off. [ s |
@
[ =
N e
Transmit "L7_83 5." Auto tuning oscillation starts. v
ABSODEX @ W
{ M
o | e
After startup, L]
stop by the alarm? =
Fig. 4.5 Driver Panel
Remove the cause.
Reset the alarm
|
Transmit "M1." Turn the servo on.
Oscillating? Enter the actual program to start operation.
Adjust the gain manually. For manual adjustment, refer to Chapter 9. "GAIN ADJUSTMENTS".
END
Fig. 4.4 Auto Tuning Flowchart
[SMB-31E]
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Start auto tuning.
(1) Set gain adjustment DIP switches G1 and G2 at "0" on the driver panel as shown in Fig. 4.5.
The auto tuning mode starts.
(2) Turn the power on.
After checking that there is no interfering matter when ABSODEX, turn the power on.
* If ABSODEX is driven by a force, alarm 1 is caused.
— Turn the power off then on again and check that the alarm light is unlit.
(3) At the dialog terminal, enter commands necessary for auto tuning.
The key-in method of the dialog terminal is described below.
Skip to the next section and enter commands on the actual entry screen if you want.
@ Name of key
. : Enter key
Use the enter key to determine the menu or command or to execute a process.
. : Space/Semi-colon key
The key functions as a space in the MDI motion mode or terminal mode or it
functions as a semi-colon in the editing mode of the NC unit. In other cases, the key
is invalid.
. : Reset/Mode key
The character at the cursor is deleted. If there is no character at the cursor, the
character immediately before the cursor is deleted.
(The space is handled as a character.)
While holding down the key, press this key to use it as a mode key.
Use the mode key to cancel a process in each mode.
Each time this key is pressed, the previous menu screen is displayed.
[SMB-31E]
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. : Cursor move key (left/right arrow), scroll key (up/down arrow)
Use the key to move the cursor in the direction of the arrow.

While holding down the key, press this key to scroll the screen.
A block of data scrolls in the direction of the arrow.

o [ : shift key

Use the SHIFT key to enter an alphabet, (up arrow), (down arrow),

(mode), (), or (a decimal point). While holding down the key,

press the corresponding key.
Hereinafter, the entering method with the key held down is specified in the

following way: (entering 'M'").

EMERGENCY
. STOP : Emergency stop key

Use this key to stop program execution and stop the actuator immediately.
The servo is turned off immediately in the auto tuning mode.
(Alarm E is caused.)

@ How to enter a character or symbol

— To enter "6," press this key.

To enter "M," hold down the key and press this key.

Note: Characters and symbols are entered in the insert mode; the character/symbol is inserted
immediately before the cursor position.

Enter "8."

A10

A180

For details, refer to the "Dialog Terminal" instruction manual.

[SMB-31E]
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(4) Start the terminal mode of the dialog terminal.
Enter necessary commands in the terminal mode.
(The terminal mode is one of motion modes.)

(@ Turn the ABSODEX on.

Following the opening screen, the mode ABSODEX CKD
selection screen appears. Ver . [
l

J .
@ Enter and to start the motion mode. MODE SELECT
1 EDIT 2 DISPLAY —

l
MODE SELECT

<—3 PARA 4 MOTION—

l
SHIFT |\ SHIFT [N/ J
® Enter (T [7 o), ] of and [* J to 1START  2STOP
start the terminal mode.

3 NO. 4 RESET

!

1 SINGLE 2 MDI
3 BRKON 4 BRK OFF

!
Command entry screen — | 1 SRV ON 2 SRV OFF
3 OFST 4 TERM
!
TERM
>

[SMB-31E]
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(5) Follow the flowchart shown in Fig. 4.4 to perform auto tuning.
@ Turn the servo off. (Send "M5.")
BT o) [ 5] ) (0"is displayed.)
(Press Enter to scroll to the entry state.)
TERM —  Enter "M5."
>M5_
l —  Send.
M5 — Transmission complete and servo turned
>0 off
l — Scroll to the entry state.
00— —  Entry state
>—
[SMB-31E]
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@ Start auto tuning.
(Send "L7_83_5.")
P ) B (o () B Cud [, (] (0" is displayed.)
(Press Enter to scroll to the entry state.)
SH'FTlL 5, A 7), “ J, i 8), ° 3, “ J, " s
0— — Enter"L7_83_5."
Auto tuning command
>L7 83 5. ( g )
l — Send. (Oscillation begins.)
L7 83 5 — Transmission complete
>0
l —  Scroll to the entry state.
O— — Entry state
>—
® After the auto tuning command is sent (by pressing the Enter key), auto
tuning begins.
With this, the ABSODEX starts to oscillate. Several rotations may be caused
according to some loads. Remove wiring, piping and other interfering matters
carefully before pressing the Enter key.
@ After the actuator has stopped oscillating, tuning is finished.
(The cycle may take several tens of seconds according to the load.)
[SMB-31E]
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@ Turn the servo on. (Send "M1.")
[ ™ 5], & 1], [ ] (0" is displayed.)
(Press Enter to scroll to the entry state.)
00— —  Enter "M1."
>M1_
l — Send.
M1 — Transmission complete, servo turned on
>0
! — Scroll to the entry state.
0 —  Entry state
>

@ |f the ABSODEX oscillates in this state, manual gain adjustment is necessary.
Refer to Capter 9. "GAIN ADJUSTMENTS".

Note: If there is an error in key entry, press to delete and enter again.
If a wrong code is transmitted to cause alarm 7, enter the correct code and send it again.

Note: To exit from the terminal mode and motion mode and return to mode selection, enter
SHIFT | MODE SHIFT [MODE
o) and | DEL)-
Note: If a wrong code is transmitted and "*" is received to cause alarm 7, reset from the alarm

(send [SH'FT IS 3], [A 7], and [ d ] ("S7") to display "0") and enter the correct code and
send it again.

[SMB-31E]
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(Reference)
Use PC communications software "Teaching Note" to perform auto tuning more easily.
The method for performing steps (3), (4) and (5) with "Teaching Note" is described here.

@ Launch Teaching Note and open the auto tuning dialog box.
To start auto tuning, press the "Execute" button.

Adjust the response of the
output axis.
A larger number indicates a

Auto tunin,
£ harder response.

Response

N

Soft ! ' ' ' ' ' ' ' ' Hard
1 i 3 4 5 ! 7 B 7

Y
If the friction load is
large, increase the

setting. /Qn Inad Oscillation angle

Small hedium Large Small Medium Large

Adjust the angle of
oscillating operation.

i

Gain settin
L g Alarm reset

I~ Integral gain (FRM30) : 0.018

Default

The gains obtained  Propartional gain (PRME1] - 045928
by auto tuning are ropertenalean . '

displayed. D I Differential gain (PRM82) : 5 0534
AlarmstatyNO ALARM Close
j Start auto tuning.
EAn alarm is displayed. L J

@ A servo-off check is requested for.
To continue, press "OK."

TeachingNote E|

" E Are wou sure ko turn the servao off?
L

Cancel |

[SMB-31E]
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@ Before oscillation begins, confirmation is requested for.
To continue, press "OK."

TeachingMote

The actuatar starts to oscillate when auta buning is started.
' Check if nothing interferes even if moving parts rokate.
Do vou wank bo conkinue?

Cancel

@ Atfter the actuator has stopped oscillating, auto tuning is finished.
(It takes several seconds to several tens of seconds according to the load.)

. Auko tuning is finished.
. 1) The servo is turned on,

If oscillation is observed, try manual adjustment,

* For details, refer to the "Teaching Note" instruction manual.

[SMB-31E]
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Step 3. Home position determination (Unnecessary for test operation)

[SMB-31E]

Use the home position offset of the dialog terminal to determine the home position in an arbitrary
position.
Select the motion mode on the mode selection screen.

¢ Mode selection procedure

@D Move the cursor to the desired mode number. Perform one of the following two methods.

a. Key-in the desired mode number directly.

b. Enterthe or key to move the cursor.

@ Press the key. The selected mode starts.

e Motion mode
The motion mode includes 14 menu items. To scroll the menu, press the or
keys. To execute the desired item, scroll to the screen where the desired item is
displayed, and key-in the item number.

MODE SELECT
<3 PARA 4 MOTION—

[smn IMODEDEL] T l [J 4], [smn ]

1 START 2 STOP
3 NO. 4 RESET

[SHIFT }[4\ e] T l [SHIFT lez 9]

1 SINGLE 2 MDI
3 BRKON 4 BRK OFF

Motion mode menu [SHIFT }[4\ e] 11 [SHIFT I\J/ $]

1 SRV ON 2 SRV OFF

3 OFST 4 TERM
[SHIFT }[4\ é] T l [SHIFT I\v 9]
| 1HMERTN
2 JOG MODE
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Discontinue

Home position offset amount setting procedure

Go to the menu screen where "2 SRV OFF" is
displayed.

Press the key. The servo is turned off.
The cursor blinks in position 2 twice.

Note: The following message is displayed if "START,"
"STOP," "SINGLE," "MDI," "BRK ON," "BRK
OFF," or "HMERTN" is selected in the servo-off
state. To execute these functions, turn the servo
on.

TEST
OPERATION
\
1 SRV ON 2 SRV OFF
3 OFST 4 TERM
SRV ON

Note: If the servo is turned off with the actuator installed sideward, the output axis may rotate due to the
weight of the load. If this is the case, do not use this procedure but use the MDI or other functions to

position with the servo turned on.

Turn the output axis of the actuator manually to align the home position of the machine with the

assumed home position of the output axis of the actuator.

Go to the menu screen where "3 OFST" is
displayed.

Press the key.

The following screen is displayed.
(This example shows the case where the home
position offset amount before data entry is "0.")

Move the cursor to "Y" and press the key.
The new home position offset amount is entered.

1SRVON 2SRV OFF
3 OFST 4 TERM
PARASET  [Y/N]

0 PLS

f

Home position offset amount
preset in the parameter

* The new home position offset amount becomes valid after the power is turned off then on again.

— 414 —
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Step 4. Creation of test operation program and test operation

Use the dialog terminal to build a program for dividing into four.
Each time this program runs, the actuator turns clockwise by an indexing angle of 90° in a
traveling time of 1 second.

1) Select the edit mode on the mode selection screen.

MODE SELECT

1 EDIT 2 DISPLAY—
2) From the edit mode menu, select "1 EQL SEG."
(Follow the mode selection procedure to select.) EDIT MODE
1 EQL SEG 2NC—

3) Program numbers stored in the ABSODEX driver
are displayed. If no program has been stored, the STORED PRGM
screen looks like this. After confirming, press the —
key.
4) Enter the desired program number to be created.
Enter "1" for the present purpose and press the EQL SEG: NEW

key.

PRGMNO. [ _]

5) Select the pre-launch home position.

Select the full revolution home position for the EQL SEG : HMR POSI
present purpose. 1-HME 2 INDX
Press the key. —
* The hyphen "-" after the number indicates the currently selected option.

6) Select the home positioning direction.
Select clockwise for the present purpose. EQL SEG : RTN DIR
Press the key. 1~2 [1]CW

7) Enter the home positioning speed.
Press the key. EQL SEG: RTCT SPD

(If the key is pressed without entering a [
number, the action follows the setting of parameter
5 "home positioning speed”).

The default value is 2rpm.)

_]RPM

[SMB-31E]
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8) Enter the number of segments.
Enter "4" for the present purpose.
Enter "4" and press the key.

9) Enter the movement time for a single indexing cycle.
Enter "1sec™ for the present purpose.

Enter "1" and press the key.

10) Select the direction of rotation of the actuator.
Select clockwise for the present purpose.
Enter "1" and press the key.

11) Select the stopping process after completion of

positioning.

Select indexing at each start for the present
purpose.

Press the key.

12) Select whether the brake is used or not.
The brake is not used for the present purpose.
Select "2 UNUSED" and press the key.

13) Select the M code process.
The M code is not used for the present purpose.

Enter "3" and press the key.

14) Select whether or not to enter the parameter setting.
Parameter setting is not entered for the present
purpose.

Press the key.

15) The editing process is finished. Go to "5 STORE"
in the editing mode.
Press the key.

16) The following screen is displayed.
Press the key.

— 416 —
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EQLSEG: SEG NO.
[ _]
EQLSEG: MOV'G
[ _]SEC
EQLSEG: ROTNDIR
1CW 2-CCW
EQLSEG: STOP
1-STNBY 2 DWEL
EQLSEG: BRK
1-USED 2 UNUSED
EQLSEG: M CODE
1~3 [1] M CODE
EQLSEG: PARASET
? [Y / N]
EDIT MODE
—4 CNT 5 STORE—
EQL SEG 01
STORE? [Y / N]
[SMB-31E]
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17) The following screen is displayed.
Press the key. EQL SEG : PRGM TO

EXE? [Y / N]

18) The following message is displayed and the motion
mode screen is displayed. PRGM NO. [1]
(End of preparation of test operation) SELECTED

Enter "1" to start home positioning.
(If the current position is the home position, no

motion occurs.) 1 START 2 STOP
Enter "1" again to start a four-segment cycle. 3 NO. 4 RESET

Each time "1" is entered, the actuator moves 90°.

* If an alarm is caused, press "4 RESET".

® Keep hands away from the rotating part as sudden motion
AWARN'NG may take place during gain adjustments or trial run. Make
sure of the safety in the full revolution of the actuator before

turning it on to adjust.

® Make sure that the safety is assured to operate the actuator
in case the unit is operated from the place unable to confirm
the motion.

[SMB-31E]
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(Reference)

To start a stored program, select the program number.

1)

2)

3)

Select "3 NO." in the motion mode. (Enter "3".)

Enter the desired program number and press the

key.

The following message is displayed and the
menu is displayed again.

(The example shows the case where program
number 1 has been selected.)

Select "1 START."

(Enter "1™.)

The program currently selected at the ABSODEX
driver automatically starts.

If the program is the same as the previously
selected one, a home positioning cycle is
performed. Since then, the actuator turns 90°
each time "1" is entered.

TEST
OPERATION

\Y

1 START 2 STOP
3 NO. 4 RESET

NO. SELECT
PRGMNO. [ _]

PRGM NO. [1]
SELECTED

1 START 2 STOP
3 NO. 4 RESET

/\ CAUTION:

on.

If there is an external mechanical retention mechanism
such as the brake, stagger the retention mechanism
resetting timing from the power-on timing. If the output axis
moves when the power is turned on, alarm 7 may be

caused.

® The coordinates of the actuator position are recognized
when the power is turned on. Be careful to avoid moving the
output axis for several seconds since the power is turned

— 418 —
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Discontinue

5. HOW TO USE I/O

This chapter describes the specifications and usage of I/O signals exchanged at the connector (CN3)
connected mainly with a programmable logic controller.

1) Pin Arrangement and Signal Name

Table 5.1. CN3 Input Signal (1/2)

Pin . . Judg- . Reference
No. Signal Name Logic ment Bit Remarks Section
1 . 0
2 External power input, +24V +10% Connect the external
3 . 24V power.
4 External power input, ground
5 | Program No. selection input (bit 0) Positive | Level 0
6 |Program No. selection input (bit 1) Positive | Level 1
7 | Program No. selection input (bit 2) Positive | Level 2 | Select or enter the
program number to  |5.2). (1)
8 |Program No. selection input (bit 3) Positive | Level 3 | be executed.
Program No. selection input (bit 4) - Level
9 / Program No. setting input, tens digit Positive Edge 4
10 |Program No. setting input, units digit Positive | Edge 5
11 |Reset input Positive | Edge 6 |Alarm reset gg; Eg; @
12 |Home positioning instruction input Positive | Edge 7 Home _posmomng 5.2). (3)
execution
13 | Start input Positive | Edge 8 |Program execution |5.2). (2)
14 | Program stop input Positive | Edge 9 |Program stop 5.2). (2)
. . . L Stop of continuous
15 | Continuous rotation stop input Positive | Edge 10 rotation GO7 5.2). (9).
oo 520
16 | Answer input Positive | Edge 11 . 5.2). (7)
completion output 5.2). (8)
and M code output -
17 | Emergency stop input Negative | Level 12 |Emergency stop 5.2). (4)
18 |Brake release input Positive | Level | 13 |Brake release 5.2). (5)

® Each signal is mapped at internal 1/0 address E080008.

® Turn on or off the input signal at least for 20msec.

® "Edge" in the table indicates "rising edge detection”, which indicates recognition of the
OFF-to-ON input signal change.

® "Level” in the table indicates "level detection”, which indicates recognition of the input
signal state in the scanning cycle.

[SMB-31E]
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Pin
No.

Signal Name

Logic

Address/Bit

Emer-
gency
Stop

Remarks

Reference
Section

33

M code output (bit 0)

Positive

E080004- 0

34

M code output (bit 1)

Positive

E080004- 1

35

M code output (bit 2)

Positive

E080004- 2

36

M code output (bit 3)

Positive

E080004- 3

37

M code output (bit 4)

Positive

E080004- 4

38

M code output (bit 5)

Positive

E080004- 5

39

M code output (bit 6)

Positive

E080004- 6

40

M code output (bit 7)

Positive

E080004- 7

@DThe M code corresponding
to the number bits of the
first digit of M20 to M27
NC codes is output. The M
code strobe output is
issued simultaneously.

@When NC code M70 is
executed, the current
segment position is output
in a binary. The number of
segments must be
designated in advance
with G101. The segment
position strobe output is
issued simultaneously.

41

In-position output

Positive

E080004- 8

The signal is output if the
servo position deviation is
within the allowable limit.

5.2). (9).®

42

Positioning completion
output

Positive

E080004- 9

The signal is issued upon
completion of an action.

5.2). (6)

43

Start input wait output

Positive

E080004-10

The signal is output when the
ABSODEX is ready to accept
a start input.

5.2). (2)

44

Alarm output 1

Negative

E080004-11

45

Alarm output 2

Negative

E080004-12

Alarm signals are issued in
three steps according to the
seriousness of the alarm:
output 1, output 2, and
outputs 1 and 2.

5.2). (9).®

46

Output 1 during indexing
/ Home position output

(Note)

Positive

E080004-13

47

Output 2 during indexing

Positive

E080004-14

These signals are issued in
the middle of a traveling
stroke according to
parameters 33 and 34.

Note: The home position output
is issued according to the
value of parameter 46
during execution of NC
code G72 or in the M6
mode. This function is not
supported for products
meeting requirements of
EU directives.

48

Timing output

Positive

E080004-15

The signal is issued each
time the equal segment
position is passed after
continuous rotation GO7 is
executed.

5.2). (9).@

49

Segment position strobe
output

Positive

5FFFFC0-13

The signal is issued when
segment position output
(M70) is executed.

5.2). (8)

50

M code strobe output

Positive

5FFFFCO-14

The signal is output when M
codes (M20 to M27) are
executed.

5.2). (7)
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¢ 1/O output state at power-on

[SMB-31E]

After the in-position output is turned on and ABSODEX is ready to receive a start input, the start
input wait output is turned on. Other outputs are turned off. However, if there is an alarm, an
alarm output is turned on. (Alarm outputs are negative logic.)

If there is no alarm, alarm outputs are turned on for 0.3 to 0.5 seconds after the power is turned
on, then they are turned off. Before alarm outputs are turned off, other 1/0O outputs may become
unstable. Build an AND circuit with alarm outputs or take other measures when necessary.

I/O output state upon emergency stop input
The state of CN3 output signals shown in Table 5.1 after an emergency stop input is supplied is
shown in Table 5.2.

Table 5.2 Output Signal State at Emergency Stop Input

Type State of Output Signal

A When answer input is unnecessary : OFF upon emergency stop input
When answer input is necessary : OFF at reset input

B ON or OFF according to output condition without relations to emergency stop input
ON at reset input

C OFF at emergency stop input, ON at reset input

D ON or OFF according to output condition after reset input

E OFF at reset input

F OFF at emergency stop input

In this instruction manual, the input signal activated upon a closed contact shown in Fig.
3.10 "Input Circuit” is called a positive logic input, and the input signal activated upon an
open contact is called a negative logic input. As well, the signal causing the current to flow
in the load upon an active (ON) output shown in Fig. 3.11 "Output Circuit" is called a positive
logic output, and the signal causing the current to flow in the load upon an inactive (OFF)
output is called a negative logic output.
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Table 5.3 CN3 Pulse String Input Signal

Pin No. Signal Name Remarks

One of the following input modes can be
19 PULSE / UP /phase A |selected with the setting of parameter 42:

pulse / direction input,
20 -PULSE / -UP /-phase A up / down input

and phase A/B input.

21 DIR /DOWN /phase B The shipment setting is pulse/direction input.

22 -DIR / -DOWN / -phase B

® The 1/O signal scanning interval is 10msec. If two or more signals are supplied within
10msec, either simultaneous inputs or separate inputs are judged according to the scanning
timing. ABSODEX may operate differently according to the judgment result. (For example, if
a program stop input signal is supplied within 10msec after a start input signal is supplied,
the program may or may not be executed.) Take this feature into consideration when
designing the timing of input/output signals.

® Do not supply unnecessary input signals as far as possible. Among all, do not supply the
start input, answer input and home positioning instruction input at 100Hz or higher
frequencies.

[SMB-31E]
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How to Use General I/O Signals

This section explains general I/O signals, the contents and use. Some of general I/O signals vary in
using method depending on the parameter setting. Chapter 7. "PARAMETER SETTING" should be
read together.

The input signal is not accepted securely if it remains turned on for 20msec. The timer function of
some programmable logic controllers includes variations and may cause trouble. Check the
specification of the programmable logic controller to assure 20msec or a longer activation interval.

(1) Program No. Selection Method

® Program No. selection input bit 0 to 3 (CN3-5 to 8)
® Program setting input first digit (CN3-10)
® Program setting input second digit (CN3-9)

1/0 Signals to
be Used:

After program number selection is made, selected programs are executed one by one from the
first one after the start signal is supplied next time. A similar phenomenon occurs if the same
number as that of the selected program is selected again.

One of the following three methods can be selected with the setting of parameter 36 (1/O
program number selection method switching).

@ 4 bit BCD Double Selection (PRM36=1: default setting) "
Bit 0 to 3 (CN3-5 to 8) for program No. selection input enables to set the second (tens digit)
and first digit (units digit) data in this order. The number data is specified by 4 bit BCD (binary
coded decimal). Consequently, the selectable numbers of programs are 0 to 99 (100).

2nd digit data 1st digit data

>< 4 bit BCD >< 4 bit BCD ><
Program Number

Selection bits 0 to 3

Program Number
Setting, 2nd digit

Program Number
Setting, 1st digit

d e f

a,b,d,e = 20msec or larger c,f = Omsec or larger

Fig. 5.1 Timing for Program Number Input

Note: "PRM" indicates the parameter in this manual.
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@ 4 bit Binary Double Selection (PRM36=2)
Same as in @, Bit 0 to 3 (CN3-5 to 8) for program selection input enables to set the second

and first digit data in this order. The number data is specified by 4 bit BCD. Consequently,
the selectable numbers of programs are 0 to 255 (FF).

2nd digit data

1st digit data

5
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Program Number

)

< 4 bit binary

X

4 bit binary >

Selection bits 0 to 3

Program Number

Setting, 2nd digit

Program Number

Setting, 1st digit

a,b,d,e = 20msec or larger

Fig. 5.2 Timing for Program Number Input

@ 5 bit Binary Single Selection (PRM 36=3)
The second digit in the program setting input (CN3-9) is used as 4 bit of program number
selection. Using 5 bit of the bit 0 to 4 for the number selection input and first digit in the
program setting input (CN3-10) enables to select program numbers 0 to 31 (1F).

After 5 bit binary data output, turn on the first digit of the program setting input.

Program Number
Selection bits 0 to 4

Program Number
Setting, 1st digit

d

e

f

c¢,f = Omsec or larger

Number data

>< 5 bit binary >

<

a

b

Cc

a,b = 20msec or larger

Fig. 5.3 Timing of Program Number Input

¢ = Omsec or larger

® Program number selection cannot be done during program execution (state where the start
input wait output (CN3-43) is turned off) or when alarm No. 1, 2, 4, 5,6, 9, E, For L is

displayed.
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® After a program number is entered, the setting remains valid until another number is entered

[SMB-31E]

or the power is shut down.

Note that "tens digit" and "units digit" described in D and @ are independent of each

other.

<Example>

To enter program number "1" in method (D (selection of 4-bit BCD twice) when the program

number setting is "26".

If only the units digit program number signal enters "1", "2" at the tens digit remains valid and

program number "21" is assumed. (Refer to Fig. 5.4.)

In this case, enter "0" with the tens digit program number signal and enter "1" with the units

digit program number signal. (Refer to Fig. 5.5.)

Program Number
Selection bits 0

Program Number
Setting, 1st digit

a b

C

a, b: 20msec or longer

c: Omsec or longer

Fig. 5.4 Program Number Setting Timing

Program Number

2nd digit data "0"
4-bit BCD

1st digit data "1"

4-bit BCD

Selection bits 0

Program Number

Selection bits 1to 3

Program Number

Setting, 2nd digit

Program Number

Setting, 1st digit

a, b, d, e: 20msec or longer

d

e

f

c, f: Omsec or longer

Fig. 5.5 Program Number Setting Timing
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(2) NC Program Execution Method

. ® Start input (CN3-13)
I’o Slgnals. to o Start input standby output (CN3-43)
be Used: ® Program stop input (CN3-14)

Turn on start input (CN3-13) after program number selection. In the automatic operation mode
(refer to Chapter 6. "PROGRAM"), NC program continues to be executed, and for the single
block mode, one block of NC program is executed to stop.

Under automatic mode, turning ON the program stop input (CN3-14) during program execution
will cause the program to stop after the motion in that block is completed.

In addition to the program stop input, the programs can be stopped executing a block in NC
code MO and M30. When an external device requires program stop, NC code MO will provide
surer method than using the program stop input in respect of variations in input timing.

Turning on the start input (CN3-13) again will cause the program next to the one which has
stopped to be executed. (When stopped with M30, the program will be executed from the head.)

When start input is acceptable, start input standby (CN3-43) is output. Input the start input when
this output is turned ON.

Communication codes (S1 and S2) having functions similar to start input and_program stop input
are provided. These communication codes can be used at the dialog terminal to execute or stop
the program. For details, refer to Chapter 12. "COMMUNICATION FUNCTIONS".

Start input wait output is turned off at the same
/ time when a start input is supplied.

Start input wait output

Start input 2 'l

20msec or more

Start input can be supplied
when a start input wait output is
turned on.

Fig. 5.6 Start Input Timing

[SMB-31E]
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(3) Home Positioning Instruction Input

1/0 Signals to

be Used: ® Home positioning instruction input (CN3-12)

The built-in absolute resolver in ABSODEX does not necessarily require home positioning upon
power-on start. If equipment system configuration requires home positioning, it can be achieved
by home positioning instruction input (CN3-12).

The input is valid in the pulse string input mode (M6), while it is invalid after pulse string input
code G72 is executed in the NC program.

The following are the related parameters for home positioning, which should be referred to in
Chapter 7. "PARAMETER SETTING".

PRM 3 Home position offset amount

PRM 4 Home positioning direction

PRM 5 Home positioning speed

PRM 6 Home positioning acceleration and deceleration time
PRM 7 Home positioning stop

In addition, the communication code S4, and NC code G28 enables the same motions as the
above home positioning instruction inputs.

[SMB-31E]
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(4) Emergency Stop Input

/0 Signals to ® Emergency stop input (CN3-17)
be Used: ® Reset input (CN3-11)

This is a negative logic input signal and it is valid when parameter 23 (emergency stop input) is
"" or "3" (default setting: 2; invalid). When this signal is turned on, program execution is
stopped.

(@ During rotation
Deceleration and stop are caused according to the deceleration rate specified in parameter
21.

@ In stop
The emergency stop state is caused in the position.

@ State after emergency stop
If parameter 23 is "1”, the servo is turned on. If parameter 23 is "3”, the servo is turned off
after the time set at parameter 22 (emergency stop servo-off delay). With models equipped
with a brake, the brake is applied.
After this signal is supplied, alarm 9 is caused and alarm output 2 is turned on. Other output
states do not change.

® The emergency stop input is a negative logic input signal. If parameter 23 is set at "1" or "3"
when 24VDC is not supplied at CN3, an emergency stop is caused.

® The emergency stop input judges the input signal state with the level. To reset from the
emergency stop, keep the signal always off before turning on the reset input.

® When the EMERGENCY STOP button is pressed at the dialog terminal, "stop followed by
servo-on" is caused without relations to the setting of parameter 23.

[SMB-31E]
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(5) Brake Release Input

® Brake release input (CN3-18)
® Start input (CN3-13)
® Positioning completion output (CN3-42)

1/0 Signals to
be Used:

The brake is released while this signal is turned on even if the brake is applied.

If an emergency stop is supplied when the brake is applied, the brake remains applied even
after the equipment is reset. To input a start signal without selecting a new program number,
reset and supply a brake release input to release the brake, then supply the first start signal.

Start input wait output

Start input //f
100msec or more /
Positioning

completion output
After turning on the positioning
completion output, turn off the

brake release input.

Fig. 5.7 Timing of Brake Release Input

® The above signal is necessary if M68 (apply brake) is used in the program even if models
without a brake are used.

[SMB-31E]
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(6) Confirmation Method of Positioning Completion

1/0 Signals to  ® Positioning completion output (CN3-42)
be Used: ® Answer input (CN3-16)

Completion of home positioning and positioning will turn on positioning completion output
(CN3-42). (For output conditions, refer to Section 7. 7) "Judgment of Positioning
Completion™.)

Specify parameter 13 (answer input to positioning and home positioning completion) to select
whether the answer input (CN3-16) is necessary or unnecessary.

@ When answer input (CN3-16) is not required (PRM 13=2: default setting)
Positioning completion output (CN3-42) is ON for 100 msec.

100msec

Positioning
completion output

Fig. 5.8 Positioning Completion Output Timing

@ When answer input (CN3-16) is required (PRM 13=1)
Positioning completion output (CN3-42) is ON until the answer input (CN3-16) is ON.
The alarm H will be caused if there is no answer input longer than the time set by the
parameter 11 (no answer time).

Positioning
completion output (

Answer input

Fig. 5.9 Positioning Completion Output Timing

[SMB-31E]
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(7)

[SMB-31E]

M Code Output Timing

/O Signals to ® M code output bit 0 to 7(CN3-33 to 40)
9 ) ® M code strobe output (CN3-50)
be Used: ® Answer input (CN3-16)

Executing M20 to 27 of NC code will turn on the corresponding M code output bit 0 to 7 (CN3-33
to 40). To discriminate this output from the segment positioning output M70, M code strobe

output (CN3-50) is simultaneously made.

Specify parameter 12 (M answer necessary/unnecessary) to select whether the answer input
(CN3-16) is necessary or unnecessary.

@ When answer input (CN3-16) is not required (PRM 12=2: default setting)
M code output is ON for 100 msec.

100msec

M code output,
Strobe output

Fig. 5.10 M Code Output Timing

@ When answer input (CN3-16) is required (PRM 12=1)
M code output is made until the answer input (CN3-16) is ON. The alarm H will be caused if
there is no answer input longer than time set by the parameter 11 (no answer time).

M code output,
Strobe output (

Answer input

Fig. 5.11 M Code Output Timing
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(8) Segment Position Output Timing

I/O Signals to ® M code output bit 0 to 7 (CN3-33 to 40)
g ) ® Segment position strobe output (CN3-49)
be Used: ® Answer input (CN3-16)

Executing M70 of NC code (segment position output), when segment number is designated
using NC code G101 will output the current segment position in binary in the M code output bit 0
to 7 (CN3-33 to 40). For details, refer to Section 7. 9). (3) "Motion of M70".

To discriminate this output from the M code output M20 to M27, Segment position strobe output
(CN3-49) is simultaneously made.

Setting the parameter 12 (whether or not M answer is required) enables to select whether or not
the answer input (CN3-16) is required.
Each timing is same as that of M-code output.

[SMB-31E]
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(9) Other I/O Signals

@ Reset Input (CN3-11)
This is used to reset an alarm, and is effective only when the alarm exists.
For detail of alarms, refer to Chapter 10. "ALARMS".

@ Continuous Rotation Stop Input (CN3-15)
This is the input to stop continuous rotation with NC code GO7. This input will cause
continuous rotation to stop, and then to execute the next block in the NC program. Program
stop input (CN3-14) during continuous rotation will cause the rotation and program execution
to stop.

@ In-position Output (CN3-41)
This output is made when the servo position deviation is within the tolerance. The same will
apply for pulse string inputs. For judgment of in-position, refer to Section 7. 6) "Judgment
of In-position”.

@ Alarm Output 1, 2 (CN3-44 and 45)
This output (negative logic output) turns ON, when an alarm condition exists in ABSODEX.
Depending on the level of alarms, Output 1, Output 2, and both are made.
For the detail of alarms, refer to Chapter 10. "ALARMS".

[SMB-31E]
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These are the output that is made during motion. According to the settings of parameter 33
(output 1 during indexing) and parameter 34 (output 2 during indexing), the output is turned
on, and it is turned off when the positioning completion signal is issued. The parameters 33

and 34 are specified by the percentage of the moving angle.

Motion

100%
80%
Indexing
20%
0%

Output 1 during indexing

Output 2 during indexing

Moving Stop
Time
ON
OFF OFF
ON
OFF OFF

PRM33 = 20, PRM34 = 80

Fig. 5.12 Example of Output During Indexing

—5-16 —
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® Home Position Output (Z-phase output) (CN3-46)
In the pulse string input mode started with NC code G72 or if the operation mode is the pulse
string input mode (M6), home position pin output CN3-46 is issued each time the user
coordinate origin is passed.

User coordinate origin

-100 pulses 0 100 pulses
I

Home position output range
(If parameter 46 is "100")

ON

If home position output range OFF —OFF

passing time is equal to or Direction of rotation

longer than 10msec N,

7

ON
If the home position output OFF i
range passing time is shorter
than 10msec 10msec
= —
Direction of rotation N
>

Fig. 5.13 Home Position Output Timing

If parameter 46 is set at 100, the home position output is issued in the range from -100 to
+100 pulses, and it is turned off at the +101 pulse position.

Note: If the parameter setting range passing time is 10msec or longer

The home position is passed at the high speed and, if the parameter setting range passing
time is shorter than 10msec, the pulse output time is 10msec.

Note: This function is not supported for products destined for EU.

[SMB-31E]
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@ Timing Output (CN3-48)
Specifying segment numbers with NC code G101, and executing continuous rotation with
GO7 will cause timing output to turn ON every time a segment is passed. The following are
the related parameters:

PRM 30 Output for timing advance (%)

PRM 31 Timing output width (msec)
PRM 32 Timing output (Effective or Not effective)

Rotating

Continuous rotation

Output width PRM31

Output advance PRM30

- [T [ 1 [T [ TL

Timing output

Equal segment position

Fig. 5.14 Example of Timing Output

® Inputs for start, program stop, continuous rotation stop, answer, home positioning
instruction, rest, and 1st and 2nd digits of program number are the inputs to check the
startup edge.

® Input signals should be ON for more than 20 msec to be accepted. Sequencers may vary in
their timer function causing troubles.

® Make sure to check the sequencer specifications to set ON timer not shorter than 20 msec.

20msec or more

Fig. 5.15 Input Signal ON Time

[SMB-31E]
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3) Using Pulse String Input Signals

(1) Using Pulse String Input Signals

@ PULSE/UP/A Phase (CN3-19)

/O Signals to ® PULSE/-UP/-A Phase (CN3-20)
be Used: ® DIR/DOWN/B Phase (CN3-21)

® DIR/-DOWNY/-B Phase (CN3-22)

The following two methods can be used to drive an actuator in the pulse string input mode.

(D Executing NC code G72 in the NC program
Executing NC code G72 will make pulse string input effective. It will become ineffective
stopping execution of G72, when there is no pulse string input for more than 2 msec after
start input or program stop input is turned on. For start input, NC program execution
continues to execute the next block in the program.

@ Turning Operation Mode to M6 (Pulse String Input Mode)
Sending the communication code M6 from a dialog terminal enables switching to pulse string
input mode. Setting the parameter 29 (power-on mode) to 6 will turn on pulse string input
mode upon power-on.

® M6 (pulse string input mode) disables actions according to NC programs, program or
parameter changes. To change, switch to one among M1 to M5.

[SMB-31E]
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(2) Kinds of Pulse String Input Signals
This function provides pulse string inputs for pulse and direction, up and down, and A and B
phases (90° phase difference).

e | 1 nnnrmn.
Direction l
CW /!\ CCW
upP _,_l ﬂ |-| |-|
DOWN rl rl rl r‘—
CW >|| CCW
A phase I [ LI 1
B phase B L 1
ol L L cow

Fig. 5.16 Kind of Pulse String Input

The driver is set for pulse and direction inputs at default.
To change this setting, change PRM 42 (pulse string input).

Table 5.4 Pulse String Input Mode

5
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PRM 42 Input terminal
settin Mode
9 CN3-19/20 CN3-21/22
L H:CCWwW
1 Pulse, Direction Pulse L - CW
2 Up/Down Up Down
3 A/B Phase, 4 times A phase B phase
4 A/B Phase, 2 times A phase B phase

® The multiplication setting at the entry of the A or B phase and the pulse rate setting
specified in parameter 35 can be entered independently.
Accordingly the multiplication at the entry of the A or B phase is the product of the
multiplication setting at the entry of the A or B phase and the parameter 35 setting.

—5-20 —
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(3) Instruction Pulse Specifications
The pulse width input should be made to satisfy the following conditions.

<Conditions>
t1 = 1.25 usec
t2 = 5 usec
t11t3 = 50%

ot t2 t2
Pulse
Direction
“TRUE” “FALSE”
Fig. 5.17 Pulse & Direction Inputs
t1., 1 t2
“FALSE”
Up
“FALSE”
Down
Fig. 5.18 Up & Down Inputs
t3
t1
A phase
B phase
B phase is 90°—=i«—— B phase is 90°

behind A phase ahead A phase

Fig. 5.19 A & B Phase Inputs

® In case of up and down inputs, input the logic "FALSE" for the side to which pulses are not
input. When the photocoupler in pulse input circuit (Fig. 3.8, and Fig. 3.9 on PC) turns on,
the logic is "TRUE", and when it turns off, the logic is "FALSE".

[SMB-31E]
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(4) Pulse Rate and Rotation Numbers

@ Inputs for Pulse/ Direction and Up and Down
Pulse rate can be changed using PRM 35 (pulse rate change).
The actuator can be set in motion with the multiplications of the rotation and movement set
by the parameter.

Number of motion pulses = Input pulse x Multiplication of PRM 35
Number of motion pulse frequency = Input pulse frequency x Multiplication of PRM 35

<Example>
Input pulse = 100,000 pulses, Input pulse frequency (max.) = 150 Kpps
PRM 35 set value = 3 (4 times):

Motion pulses = 100,000 pulses x 4 times = 400,000 pulses
Motion pulse frequency = 150 Kpps x 4 times = 600 Kpps
Actuator rotation (max.)

=150 Kpps x 4 times x 60 sec/540672 pulses (equal to 1 rotation)
= 66.6 rpm

[SMB-31E]
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@ Inputs for A & B Phase
Pulse rate can be changed using PRM 35 (pulse rate change) or by multiplication setting of
PRM 42 (pulse string input), or both of them.

Number of motion pulses = Input pulse x Multiplication of PRM 35 x Multiplication
Number of motion pulse frequency
= Input pulse frequency x Multiplication of PRM 35 x multiplication

<Example>
Input pulse = 100,000 pulses, Input pulse frequency (max.) = 150 Kpps
PRM 35 set value = 2 (2 times), PRM 42 set value = 4 (Double multiplication):

Motion pulses = 100,000 pulses x 2 times x Double multiplication = 400,000 pulses
Motion pulse frequency= 150 Kppsx 2 times x Double multiplication = 600 Kpps
Actuator rotation (max.)
= 150 Kpps x 2 times x Double multiplication x 60 sec/540672 pulses
(equal to 1 rotation)

=66.6 rpm

® The parameter 35 and multiplication shall be set so that an actuator speed will not exceed
the max. speed. Exceeding the limit will cause an alarm or malfunction.
* The maximum rotation speed varies according to the model.

[SMB-31E]
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4) Application Example of I/O Signal

(1) Basic flow of 1/O signals
In this section, the basic I/O signal flow starting at program number selection followed by
starting and stopping is described.

e Motion example
Four-segment indexing
(Direction of rotation: clockwise)

Fig. 5.20 Motion Example

e Program example
Use only one program with number 1 for this application.

Program No. 1

G11; Change the unit of F to the time (seconds).
G101A4; Segment a full revolution into four.

G91.1; Full revolution incremental

AOF1; Move to the nearest indexing position in 1 sec.
Mo; Start input wait

N1A1F0.5; Block No. 1; index clockwise in 0.5 sec.

MO; Start input wait

J1; Jump to "N1" block.

M30; End of program

o Parameter setting example
Set parameter 36 (/O program number selection method switching) at "3" (5-bit binary)
for the present application.

[SMB-31E]
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@ Key point to program number selection

a. If the number of programs is 32 or fewer, set parameter 36 (I/O program number
selection method switching) at "3" (5-bit binary) to finish program number entry in one
cycle.

b. After the power is turned on, program number "0" is automatically selected. If the number
of programs is one, leave program number "0" to omit number selection operation (and
the program runs immediately after a start signal is supplied).

However, to execute the program from the first step after an emergency stop, the "units
digit program number setting" signal is necessary.

c. The program number selection and start signal input are not accepted unless the "start
input wait output" signal is turned on.
Load or save the program with the dialog terminal or Teaching Note when the "start input
wait output” signal is ON.

Timing chart starting at program number selection

Program number (Note 1)

selection input (bit 0)

20msec or more
20msec or more
Program number

setting input, units digit | |(N0te 1)

20msec or more 20msec or more
Omsec or more

Start input | |(N0te 2) | |(Note 2)

Start D Start @
Travel to nearest indexing Travel to next indexing position
100msec 100msec
Positioning
completion output | |(N°te 3) | |(N°te 3)
(AX stop) (AX stop)
Start input wait output I I I |
- ) " .
During program execution durmg program execution

Fig. 5.21 Timing Chart 1

[SMB-31E]
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Note 1: Supply the program number selection, setting and start input signals after checking that the
start input wait output signal is ON.

Note 2: Turn the start input signal off after checking that the start input signal is supplied and the start
input wait output is turned off.
To turn the signal off with a timer or the like, specify the setting so that the signal remains
turned on without fail for at least 20msec.

Note 3: The positioning completion output signal is turned on after the indexing action is finished, and
it remains issued for 100msec before it is turned off. Because the start input wait output signal
is turned off while the positioning completion signal is issued, the start input signal is not
accepted. To turn the start input wait output signal on quickly, use the answer input signal to
turn off the positioning completion output signal.

To use the answer input, be sure to specify "1" (necessary) for parameter 13 (answer input to
positioning and home positioning completion).

- 20msec or more

1r
Start input |_|

(AX start)

The signal remains issued
until the answer input signal
is turned on.

Positioning
completion output

(AX stop)

Answer input | |

Start input wait output

| During program execution |
N

Fig. 5.22 Timing Chart 2

[SMB-31E]
— 5-26 —



Discontinue

;5;

HOW TO
USE I/0
\%

(2) Restoration Action Procedure after Emergency Stop
There are several restoration patterns. The pattern varies according to the action to be taken
after the emergency stop.

@ Key point to restoration action after emergency stop

a. After supplying the reset signal, supply a home positioning instruction signal.

— Home positioning follows the direction of rotation specified in parameter 4 (home
positioning direction).

b. After supplying a reset signal, select the new program number and supply the start
signal.

— The selected program runs from the first step.

c. After supplying a reset signal, supply the start signal.

— If an emergency stop signal is supplied while the equipment is stopped, supply a reset
signal followed by a start signal, to move to the stopped position. A positioning
completion signal is issued.

— If an emergency stop signal is supplied during rotation, supply a reset signal followed
by a start signal, to move to the rotation termination position, and issue a positioning
completion signal.

If the start signal is supplied once more, the NC program is executed from the next
block.

At this time, the unexecuted NC code in the block having been executed at the time of
emergency stop is canceled.

(The action varies according to the description of NC codes.)

® The emergency stop input is valid if parameter 23 (emergency stop input) is set at "1" or "3".

® With restoration action c, travel to the target position before the emergency stop input
occurs. Therefore if manual rotation is made after the servo is turned off, rotation opposite
to the indexing direction or multiple rotations may occur. If interference with equipment may
occur, use restoration action b.

® If emergency stop is supplied when the brake is applied (with execution of M68), the brake
remains applied even after the equipment is reset. To supply a start signal without selecting
a new program number, reset and issue a brake release input to release the brake before
supplying the first start signal.
(Alarm A lights up if a start signal is supplied with the brake being applied.)

[SMB-31E]
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@ Timing chart of restoration action after emergency stop

a. If the travel instruction and MO (start input wait) are described in separate blocks
After supplying a reset signal, supply a start input three times to restore to the indexing
action.

Program Example 1

G11; Change the unit of F to the time (seconds).
G101A4; Segment the full revolution into four.

G91.1; Full revolution incremental

AOF1; Travel to the nearest indexing position in 1 sec.
MO; Start input wait

N1A1F0.5; Block No. 1. Travel clockwise to index in 0.5 sec.
MO; Start input wait

J1; Jump to block "N1”.

M30; End of program

Timing chart after emergency stop during rotation (from 0° to 90° position) caused by execution
of program example 1

Emergency stop | I

input AX stop
(deceleration and stop according to parameter 21 "deceleration rate at emergency stop")

Alarm output | I

Reset input | |

20msec

Start input wait

output | | | | I |

Start input |_| |_| |_|

(Note 1) (Note 2) To next traveling
Travel to last position No rotation because  position(180°)
(90°) start input wait is  (regular action)
(restoration) being executed
Positioning
completion output | |
AX stop

Fig. 5.23 Timing Chart 3

Note 1: The restoration action from the emergency stop position causes an action to the last indexing
position in the instruction time valid at the time. (In the example, travel occurs from the
emergency stop position to the 90° position in 0.5 sec.)

Note 2: Because the MO command is executed, no rotation occurs.

[SMB-31E]
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Timing chart after emergency stop at the 90° position during execution of program example 1

Emergency stop | I

input

Alarm output | I
Reset input | |

Start input wait

output | | | |

Start input | | | |

(Note 3) To next position(180°)
Travel to stopping position (90°) (regular action)
(restoration action)
,__100msec
Positioning 7 I~
completion output | |
AX stop

[SMB-31E]

Fig. 5.24 Timing Chart 4

Note 3: If the setting of parameter 23 (emergency stop input) is "3" (servo-off after stop), the actuator
travels to the stopping position according to the action instruction time specified immediately
before the stop.

If the setting of parameter 23 (emergency stop input) is "1" (stop in servo-on state after stop),
a positioning completion signal is issued immediately after the start signal is supplied.
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b. If the travel instruction and MO (start input wait) are described in the same block
After the reset signal is supplied, the second start input causes restoration to the indexing
action.

Program Example 2

G11; Change the unit of F to the time (second).
G101A4; Segment the full revolution into four.

G91.1; Full revolution incremental

AOF1MO: Travel to the nearest indexing position in 1 sec.

Start input wait
Block No. 1. Travel clockwise to index in 0.5 sec.

N1A1F0.5MO; Start input wait
J: Jump to block "N1”.
M30; End of program

Timing chart after emergency stop during rotation (from 0° to 90° position) caused by program
example 2

Emergency stop | I

input AX stop
(Deceleration and stop according to parameter 21 "deceleration rate at emergency stop")

Alarm output | I
Reset input | |

Start input wait

output | | | |

Start input | | | |

(Note 1) » To next traveling position (180°)
Travel to last position (90°) (regular action)
(restoration action)
100msec
=) le<
Positioning ! "
completion output | |
AX stop

Fig. 5.25 Timing Chart 5

Note 1: The restoration action from the emergency stop position follows the instruction time, which is
valid at the time, to travel to the last indexing position. (In the example, the actuator travels
from the emergency stop position to the 90° position in 0.5 sec.)

Note 2: If the setting of parameter 23 (emergency stop input) is "3" (servo-off after stop), and if the
output axis is rotated manually with the servo turned off due to the emergency stop in above
pattern b, several rotations may occur at the maximum rotation speed according to the
amount of rotation.

[SMB-31E]
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6. PROGRAM

1) General Description

(1)

(3)

[SMB-31E]

ABSODEX driver with the controller system will enable free setting of actuator rotation angle,
moving time, and timer setting. Also M code output enables communication with external
sequencer (PLC).

NC Program Capacity
The driver can store up to 256 NC programs, which can be selected through external 1/O ports.
The capacity of program memory is limited to 16 KB, and a long program may limit the number of
programs to be stored.

Direction of rotation of actuator
Clockwise rotation when viewed from the top of the output axis is called positive direction (+), and
counterclockwise rotation is called reverse direction (-).

Coordinate System

@ G92 User Coordinate System
G92 user coordinate system has the range of -9999999 to +9999999 pulses (about +18
rotations). Positioning is done with this coordinate system.

@ Actuator Coordinate System
Pulse range of 0 to 540671 shows one rotation of the actuator.

® Relationship between G92 User Coordinate and Actuator Coordinate Systems
The position at the distance from the actuator coordinate "0" point only by the angle set by the
parameter "3" is the home position of G92 user coordinate system.

Parameter 3
Actuator Coordinate [<
System
Coordinate 540671 (pulses)

Home Position 0

G92 User Coordinate
/] /]
-9999999 (pulses) /! Coordinate Home Position 0 '/ 9999999 (puises)

Fig. 6.1 ABSODEX Coordinate System
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@ Operation mode can be selected from the six (6) modes of automatic, single block, MDI
(manual data input), jog, servo-off, and pulse string input.

Note: Programs and parameters are re-writable up to 100,000 times.

[SMB-31E]
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2) Operation Mode
The ABSODEX driver has the six (6) operation modes listed in the Table 6.1 below.
For use with a sequencer (PLC), use the driver in the automatic mode.
Under pulse string input mode, the driver can be interfaced with a pulse string output controller.
The automatic mode also enables pulse string inputs using NC code G72.

Communication codes of M1 through M6 enables switching of the operation modes. For detail, refer

to Chapter 12. "COMMUNICATION FUNCTIONS". Also, operation mode for power-on can be
changed by a parameter. For detail, refer to Chapter 7. "PARAMETER SETTING".

Table 6.1 Operation Mode

. - Communication
Operation Mode Description Code
Automatic mode Enables to execute programs continuously. M1

Default setting is automatic mode for power-on.
Single block mode Enables to execut.e one block of a program to M2
stop for each start input.
MDI (Manual data input) mode Enables to |nsta'nta.neously execute the input NC M3
codes at the serial input.
Enables jog motions using communication codes
Jog mode S5, and S6. M4
Servo-off mode Enables to release servo-ON. M5
Enables operation with pulse string output
Pulse string input controller. Motions with NC programs and M6
parameters change and so on are not available.

Note: When the ABSODEX driver is used under automatic and single block modes, NC programs should be
stored in the driver. For setting NC programs and parameters, use the dialog terminal or PC.

[SMB-31E]
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3) NC Program Format

(1)

()

Format

NC program starts with "O" at the head of the program, which is followed by the program number.
(This block is automatically entered when the dialog terminal or Teaching Note is used.)

N is followed by sequence number, NC code, data and the semi-colon (;) at the last. The section
separated by the semi-colon (;) is called a block, and the sequence number is sometimes called
the block number.

OU; (Entry of this block is Automatic if the dialog terminal or Teaching Note is used.)
NOOGOOPOOAOOFOOMOOLOOIO O,
NOOGUOOPOOAOOFOOMOOLOOJIOOT,

NI CIM30; (JO denotes numeral data.)

Notes

(@ One block can contain plural G codes or M codes in the different group.
However, one block can not contain plural NC codes in the same group.
Refer to Table 6.3 "G Code List" and Table 6.4 "M Code List" for NC code groups.

@ When executing M codes in the group D (M20 to M27), CN 3 outputs M code output signals
and M code strobe signals in the bit corresponding to the number in the first digit (O to 7).
When plural M codes (maximum 3) are specified in the same block, M code output signals are
output simultaneously.

The M code in Group D cannot be used together with that of other group in the same block.

® When plural M codes of a different group (except for the group D) are in one block, M codes
will be executed in the order of the entry except for M30, which will be executed last.
The segment position output M70 will be in advance output.

@ G101 in the group C only cannot be simultaneously used with the G codes in the group A in
the same block.

® The end of the program code (M30) is required at the end of the programs.

[SMB-31E]
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® Sequence number N is not necessarily required. Programs can be executed from the
head without relating to the sequence number.
However, the sequence number is required, when specifying the place to jump to with J code.

@ When A code (movement amount) only is written in one block, F value (moving time or
velocity) is the value set in the previous block. When not set in the previous block, an error will
be given for the NC program.

Input of Angles

G105A123 denotes 123 degrees.
G105A123. denotes 123 degrees.
G105A.123 denotes 0.123 degrees.
G105A0.123 denotes 0.123 degrees.

©@ When the rotation speed that is determined by the moving amount specified by A and moving
time specified by F exceed the maximum rotation speed of ABSODEX, moving time will be
automatically extended to maintain the speed under the maximum rotation speed.

When moving and jump commands are in the same block, operation program may not be
changed. In such case, the two commands must be placed in the separate blocks.

For example:
G91A180F0.4J1; — G91A180F0.4;J1;

@ G92 coordinate system setting and M auxiliary function must be in the separate blocks. If in
the same block, M code output signal will not be output.

@ The program length that can be entered is 3970 with each of the alphabetic letters, ";
(semi-colon), and numbers are counted as well as the number of entered NC programs.

NC program counting example
Program — O | 1 i ; | G i101: A1 6 i ;: | Gi911: A 1 F i05: ; | M|30

Count — 112 :3:4:5 617 :8:9:10 {11:12:13! 141511617
The sum (= 18) of the above count and "1" for the number of programs make the NC program
length.

@ If no G code in the C/D/E group is specified in the program, the previously executed G code is
valid. If the G code is specified in some programs, specify the G code in each program.

[SMB-31E]
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4) Code List
Table 6.2 NC Code List
Code Function Data Range Remarks
o Program number 0 to 999 Oto 255 can pe selected from I/O.
0" is automatically added.
N Sequence number 0 to 999 Can be omitted.
G Preparation function 0 to 999 Refer to Table 6.3 "G Code List".
! +9999999 Unit: pulse
PGO0, e
¢ G9T, +6658.380 Unit: angle
| . 1 i T R N I I
nstruction : 4716 Unit: number of indexes
tomove |
coordinate | +540672 Unit: pulse
A N € T P e R
v G90. 2, +360.000 Unit: angle
0 G90.3 LA PR Attt ittt
: 1 to Designated number of Unit: number of indexes
: segments
Designation of segment 1 to 255
numbers
Continuous rotation +300.00 (Note) Unit: rpm
speed
0.01 to 300.00 N°'®) | Unit: rpm
F Designation of speed - -------- oo oo
0.01 to 100 Unit: sec
M Auxiliary function 0 to 99 Refer to Table 6.4 "M Code List".
Dwell 0.01 to 99.99 Unit: sec. G4POO.OO
Designation of 0 to 999 Program No.: M98PICIC]
sub-program number
. L Unit: % G12POO0O
P Gain magnification 0, 50 to 200 0% input will set servo-off.
Acceleration and .
) Unit: sec GsPOOO
depeleratlon fqr 0.01 to 50 GoPOOO
continuous rotation
. Range defined by Unit: the unit defined by each parameter;
Parameter data setting parameters G79S00POOD
L Numbers of repetition 1 to 999 Repeats the block as specified.
J Jump 0 to 999 "JO" causes a return to the top of the program.
. Setting parameter No.;
S Parameter data setting 1to 99 G79SO0POICIC]
Note: The minimum rotation speed of the actuator is 0.11rpm.
The rotation speed varies according to the model.
For details, refer to Chapter 14. "ACTUATOR SPECIFICATIONS".
[SMB-31E]
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Table 6.3 G Code List (1/3)

Group

G Code

Function

Description

G1
(G01)

Positioning

To position at "A" with speed "F"
<Input Method>
G1AOOFOO;
AOOFOO "G1(G01)" can be omitted.

G7
(GO7)

Continuous rotation

Under continuous rotation at the speed "A."

If a program stop input is supplied during continuous rotation,
deceleration and stop are caused, followed by stoppage of
program execution.

If a continuous rotation stop input is supplied, deceleration and
stop as well as program execution stop are caused. However, if
the next NC code is continuous rotation, the next NC program is
executed after deceleration and stop.

If a start input is supplied, deceleration and stop are caused,
followed by execution of the next NC program. However, when the
next NC code is for continuous rotation, start input will cause
rotation at the newly set speed without stopping. In this instance,
the time for speed change is the time set by "G8 (G08)."

(DO NOT USE this for reverse rotation.)

The user coordinate after the stop is revised to -180 ~179.999 .

<Input Method>
G7A=00;  Unit of A: rpm
"+" indicates clockwise rotation,
while "-" indicates counterclockwise rotation.

Acceleration and deceleration times are set by "G8 (G08)" and "G9
(G09)." If omitted, the times previously set are applied. If no
previous setting, acceleration and deceleration time will be 1 sec.

Note: Select less than 80 rpm for "G7 (G07)" continuous rotation.

G28

Home positioning

Enable home positioning

G72

Pulse string input

Motion with accordance with the pulse string input by CN3.

The program stop input or start input will terminate the execution
of "G72." Start input will execute the next block without stopping
the program.

G92

Setting of coordinate
system

Enables setting or changing coordinate system.

Like "G92A0," with the code A suffixed to G code, the coordinate
system is set so that the current position is the value to follow "A."
When used with "G105," the value of "A" is interpreted as angle,
and with "G104" or "G106," or "G101" as a pulse.

G921

Setting of coordinate
system

To set the home position of "G92" user coordinate (refer to Fig.
6.1) at power-on is the value which follows "A."

When used with "G105," the value of "A" is interpreted as angle,
and with "G104" or "G106," or "G101" as a pulse.

[SMB-31E]
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Table 6.3 G Code List (2/3)

Group | G Code Function Description
Delay to shift to the next block.
G4
(G04) Dwell <Input Method>
G4PO0O.O0O;
Acceleration takes place for the time specified by "P" for
G8 Acceleration time for | continuous rotation.
(G08) continuous rotation | <Input Method>
G8PO0.5; acceleration time 0.5sec.
Deceleration takes place for the time specified by "P" for
G9 Deceleration time for |continuous rotation.
B (G09) continuous rotation | <Input Method>
G9PO0.5; deceleration time 0.5sec.
Gain magnification rate determined by Switch Gain 1, 2
G12 Change of Gain <Input Method>
Magnification Rate G12P100; (100%)
G12P0; cause servo-off at 0%. Mt
Substitute the parameter number with "S" for the value of "P."
(Note 2) <Input Method>
G79 Parameter data setting | G79S1P2; To substitute the parameter 1 for "2."
The RAM data is temporarily stored, and turning off the power
will erase all the set data.
One rotation is equally segmented to set "A" unit to index number
IIG106.|I
. . <Input Method>
G101 Sf?gﬁi'&?}g;s G101A10; One rotation = 10 segments
9 A1F1; Unit of "A" is index number
Note: "G101" cannot be used simultaneously in the same block with
c group A.
G104 Designation of pulses |Unit of "A" is pulse.
* G105 Designation of angles | Unit of "A" is angle.
. . . Unit of "A" is numbers of index.
G106 Designation of index If not set by "G101," program error will occur.

The asterisk (<) indicates the power-on setting.

Note 1: If positioning (ALJFO), continuous rotation (G7P) or home positioning (G28) is executed with the servo
turned off, alarm O is caused.

Note 2: Some parameters cannot be set using G79 code.
Refer to "Parameter data setting of G79" in Table 7.1.

[SMB-31E]
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Table 6.3 G Code List (3/3)

Group G Code Function Description
(Note 1) Designation of Unit of "F" is rpm.
D G10 rotation number Moving speed is specified by the maximum rotation number.
*1 G111 Designation of time Un|t.of F IS _second...
Moving time is specified.
. . The value of "A" to be made absolute value from the home
*| G90 Absolute dimension position of coordinates.
The actuator moves to the nearer direction with the value "A" as
the one (1) rotation absolute value from the coordinate home
G901 One rotation absolute | position. The user coordinate after completion of positioning is
’ dimension adjusted within -180° to 179.999°.
The specified range of "A" is within £360°.
Specifying 180° will cause the actuator to rotate CCW.
The actuator moves to the CW direction with the value "A" as
the one (1) rotation absolute value from the coordinate home
N position.
G90_2(N°te a|cwW dlg(ier(r:]t;r;iizsolute The user coordinate after completion of positioning is adjusted
within -180° to 179.999°.
The specified range of "A" is within £360°.
(The actuator motions between 0 to 360° in the CW direction.)
The actuator moves to the CCW direction with the value "A" as
the one (1) rotation absolute value from the coordinate home
position.
E (Note 2) CCW direction Same as G90.2 except for the rotation direction changes to
G90.3 bsolute di i CCw.
absolute dimenston The user coordinate after completion of positioning is adjusted
within -180° to 179.999°.
The specified range of "A" is within £360°.
(The actuator motions between 0 to 360° in the CCW direction.)
The value of "A" to be made incremental value from the current
position.
G91 Incremental Designate the direction of rotation, using the sign attached to
dimension the value following "A."
A positive value (without a sign) indicates clockwise rotation,
while a negative value (-) indicates counterclockwise rotation.
The value of "A" is the incremental value from the current
position.
One rotation Designate the direction of rotation, using the sign attached to
G911 incremental the value following "A."
’ dimension A positive value (without a sign) indicates clockwise rotation,

while a negative value (-) indicates counterclockwise rotation.
The user coordinate after completion of positioning is adjusted
within -180° to 179.999°.

The asterisk (*¢) indicates the power-on setting.

Note 1: If the rotation speed is fast and the traveling angle is small, the acceleration may become too large to
cause alarm 1 (position deviation over). If this happens, change the setting of PRM 1 (cam curve) to "5"
(MC2) to fix the acceleration to the setting of PRM 2 (acceleration/deceleration time of MC2 curve). For
details, refer to Chapter 7. "PARAMETER SETTING".
As well, if the rotation speed is low and the traveling angle is large and the calculated traveling time
exceeds 100sec, alarm O (NC program error) is caused.

Note 2: Use G90.2 and G90.3 for positioning in the same rotation direction.

[SMB-31E]
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When an angle is specified with (G105), the driver will convert the angle to pulse for
processing. When the set angle cannot be accurately converted to pulses, the angle will be
converted to the nearest pulses. Consequently, the program that will specify an angle
repeatedly using incremental dimension (G91) will cause cumulative error depending on the
set angle.

In such case, use the absolute dimension (G90) or change the program which uses indexing
number (G101). When incremental dimension (G91) using indexing number (G101) will not
cause cumulative error, even if the index angle is not correctly converted into pulses. (One
indexing will cause deviation of less than one pulse.)

When set angle cannot be accurately converted to the pulses for the specified angle and
indexing number, coordinate system setting (G92) may cause deviations to be accumulated.
Execute "G92" at the position only which enables the accurate angle conversion to the
pulse, for example, home position for each rotation, or implement programming such as
(One rotation incremental dimension (G91.1)) rather than using "G92" code.

When specifying a small amount of movement with rotation designation (G10) of NC code,
the specified moving time will be automatically extended to 2 msec, if internal calculation
results in less than 2 msec.

For continuous rotation, stop input signal during acceleration will cause the acceleration to
continue to the specified level before deceleration takes place to stop.

When segment numbers by (G101) are specified before execution of continuous rotation
(G7(G07)), stop input signal will enable the stop at the next segment in which deceleration
can take place to stop. When the angle unit or the pulse unit is designated, deceleration and
stop start after the stop signal is supplied.

[SMB-31E]
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® Using segment number designation (G101) enables to specify the position of indexing
numbers. The following diagram shows the relationship between the position of the
specified index number and its angle, when 4 segments are specified.

For G101A4
User coordinate system home position
Coordinate system by index numbers
-5 -4 -3 -2 -1 0 1 2 3 4 5

I I I I I I I I I I I
ccw -450° -360° -270° -180° -90° 0° 90° 180° 270° 360° 450° Cw
Coordinate system by angles

Fig. 6.2 Coordinate System of Segment Number Designation

The following describes the examples of NC codes and transfer motions.

@ GO90A1: enables transfer to the index 1 (90°) regardless of the current position.
(Absolute action instruction)

Current position (position "-3") Coordinate system
- by index numbers
-5 -4 -3 -2 -1 0 1 2 3 4

5
I I I | I l | l I l l
ccw -450° -360° -270° -180° -90° 0° 90° 180° 270° 360° 450° Ccw
Coordinate system by angles

Fig. 6.3 Action Example 1

@ G91A1: enables transfer to the index 1 (90°) to the CW (clockwise) direction.
(Incremental action instruction)

Current position (position "-3")
> Coordinate system by index numbers
-5 -4 -3 -2 -1 0 1 2 3 4 5
| | I | l l | l I l l
ccw -450° -360° -270° -180° -90° 0° 90° 180° 270° 360° 450° Ccw
Coordinate system by angles

Fig. 6.4 Action Example 2

[SMB-31E]
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® G90.1A-3: enables transfer to the index 1H in the shortest route within the half round from the
current position. [OH] 0"

(Shortest route absolute action instruction)
Actual travel
(Shortest route)

If "G90.1A-3" is executed, a
counterclockwise 3H (-270°) position is cch \CW

designated in the com.mand, while the (3H] -90° [1H] 90°
actual travel is clockwise 1H (90°) (I-1H] -90°) ([-3H] -270°)
rotation.

Angle recognition after the travel is
corrected to the range from -180° to
+179.999°.

If the traveling amount is 180°, the travel [ 2H] 180°

is in the counterclockwise direction. ([-2H] -180°)

Command

The upper stage indicates the actual travelling angle [indexed
count], and the lower stage indicates the designated angle
[indexed count] in the command.

Fig. 6.5 Action Example 3

@ G91AQ0: Travel to the nearest indexing position.
(Incremental action instruction)

Current position (position between "-3" and "-2")
- . .
Coordinate system by index numbers
-4 -3 2 -1 0
l l l l l l
ccw -360° -270° -180° -90° 0° CW
Coordinate system by angles

Fig. 6.6 Action Example 4

Note: If an incremental action instruction ("G91" or "G91.1") is given for the power-on travel or a travel after an
emergency stop in the program using equal segment position designation (G101), the action varies
according to the settings of parameters 37 and 38. For details, refer to 7. 9) "Designation of Equal
Segment (G101) and Parameters".

[SMB-31E]
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Table 6.4 M Code List

Group

M Code

Function

Description

MO
(M00)

Program Stop

After completion of the current block, the program stops.
When the start input is turned ON, program execution starts
with the next block.

M30

End of Program

The program terminates to return the head block of the
program.

M98

Sub-program call

Executes sub-program.

<Input Method>
M98 PUILIL] «sub-program number
Nest is feasible up to four times.

M99

End of sub-program

Indicates the end of sub-program.
After executing the block containing "M99," the main program is
resumed.

M68

Braking Motion

De-energize the valve for the brake and dose not make servo
system integral control.
Turn off across the BK+ and BK- terminals of the driver.

M69

Brake Releasing

Energize the valve for the brake and makes servo system
integral control.

Turn on (24VDC) across the BK+ and BK- terminals of the
driver.

M20 to M27

I/0 Output

M code output (bits 0 to 7) in bit corresponding to the first digit
and M code strobe output are output to CN3 simultaneously.
Three (3) M codes can be written in the same block, and can be
output simultaneously.

M70

Segment position
output

When "G101" is used, the M code output (bits 0 to 7: binary
format) corresponding to the indexing position and the segment
position strobe output are simultaneously output at CN3.

The segment position for n segmentation is expressed 1 to n.

[SMB-31E]
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5) ABSODEX Status at Power-on Start

(1)

(2)

Program Number
Upon power-on startup, the program number "0" is selected.
For starting other program, the program number selection is required before the start signal input.

Dimensions

Upon power-on start, the following dimensions are set.
Angle designation (G105)

Time designation (G11)

Absolute (G90)

Home Position of G92 User Coordinate
The home position is reset at power-on start. (Resetting will locate the home position at the
pulses away specified by parameter 3 from the home point of the actuator.)

Coordinate Position of Output Axis
The output axis is located within the range of -180.000° to 179.999° in the G92 user coordinate
system.

Operation Mode
Parameter 29 (mode upon power-on start) will enable to set either one of automatic operation,
single block, and pulse string input mode.

Braking
Parameter 28 (brake initialization) will set brake-on or brake-off.

I/0 Output

In-position output turns ON, when start input is accepted, start input wait output will turn on. While
other outputs turn OFF except for the alarm condition when the alarm output turns ON. (The
alarm output is the negative logic output.)

Under conditions without alarm, the alarm output turns ON for 0.3 to 0.5 sec upon power-on, and
then turns OFF. Other I/O outputs may be unstable until the alarm output turns OFF completely.
As required, provide AND logic for the alarm output.

[SMB-31E]
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(8) Driver Panel

)
Under normal condition without alarm, l:ﬁ. will light on the 7 segment LED on the monitor.
With this on the monitor, ABSODEX is operable.

® The coordinates of the actuator position are recognized
ACAUTION when the power is turned on. Be careful to avoid moving the
output axis for several seconds since the power is turned
on.
If there is an external mechanical retention mechanism
such as the brake, stagger the retention mechanism
resetting timing from the power-on timing. If the output axis
moves when the power is turned on, alarm 7 may be
caused.

[SMB-31E]
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6) NC Program Example
The following explains NC program examples.
Unless otherwise noted, the coordinates have returned to 0° position prior to start of the program.

(1) Absolute dimension (G90), angle designation (G105) and time designation (G11)
Create an indexing program, using angle and time units at the absolute user coordinate position
defined with a home position offset amount (parameter 3).

o

<Program> @
N1G90G105G11; @ Absolute, angle, time /\
N2A180F1. 5; @ Travel to the 180° position in 1.5 sec.
N3M30; ® End of program \J

180
(2) Full revolution absolute dimension (G90.1)

Do not rotate beyond 180° (shortest route travel).

0
<Program>
N1G90. 1G105G11; (@ Full revolution absolute, angle, time
N2A90F1. 5; @ Travel to the 90° absolute coordinate 90°
position in 1.5 sec. on the shortest route.
N3M30; @ End of program A
-150°
(3) Full revolution incremental dimension (G91.1)
Travel from the current position by an angle. 0°
@
<Program>
N1G91. 1G105G11; (@ Full revolution incremental, angle, time
N2A90F1; @ Travel from the current position clockwise
to the 90° position in 1 sec.
N3M30; @ End of program
(4) Pulse designation (G104)
Designate the traveling amount in pulses. 0
<Program>
N1G90. 1G104G11; (@ Full revolution absolute,
pulse designation, time @
N2A270336F2; @ Travel to the 270336-pulse (180°)
position in 2 sec.
N3M30; ® End of program 270336 pulses
(180°)
® The 180° travel with G90.1 (shortest route) causes counterclockwise rotation.
[SMB-31E]
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()

(6)

[SMB-31E]

Continuous rotation (G07), continuous rotation acceleration time (G08), continuous rotation
deceleration time (G09)

After supplying a start signal, rotate at the rotation speed specified with G07.

The acceleration/deceleration time at the time follows the settings of GO8 and G09.

<Program> ,;

N1G105; @ Angle designation

N2G08P1; @ Acceleration in 1 sec.

N3GO09PO0. 5; ® Deceleration in 0.5 sec. /C )/

N4G07A10; @ Continuous rotation 10rpm

N5M30; ® End of program

<~
0

Rotation speed designation (G10)
Specify the unit of F at the maximum rotation speed. @
<Program> 271.23°

N1G90G105G10; @ Absolute, angle, rotation speed

N2A271. 23F30; @ Travel to the 271.23° position at 30rpm.

N3M30; ® Deceleration in 0.5 sec.

® If the rotation speed is high and the traveling amount is smaller, the acceleration may
become too large to cause alarm 1 (position deviation over). If this happens, use MC2
cam curve.

Gain multiplication change (G12), dwell (G04)
Use the gain multiplication change function to index and turn the servo off.

<Program> 0°

N1G90. 1G105G11; (@ Full revolution absolute, angle, time
N2A90F1; @ Travel to the 90° position in 1 sec.
N3G04P0. 2; @ Dwell 0.2 sec. %0
N4G12PO0; @ Change the gain multiplication to 0%

(servo-off). o

After indexing,

N5M30; ® End of program turn the servo off.

® In the program executed after the servo is turned off, a gain multiplication change
command such as "G12P100" is necessary before the travel instruction so that
servo-off is reset.

—6-17 —
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(8) Segment number designation (G101), segment position output (M70), start input wait (MO) and
jump (J)
After indexing into equal segments, use a segment position output to output the current position
to an external programmable logic controller in a binary format.

<Program>
N1G101A5; D Segment number designation, 5 segments @ 3
N2G11; @ Time designation ® ®
N3G91AO0F1; ® Travel to the nearest indexing @ @

position in 1 sec.

N4M70; @ Segment position output
N5MO; ® Start input wait © ©
N6G91. 1A1F1; ® Travel clockwise by a segment in 1 sec. o @
N7M70; @ Segment position output ®
N8MO; Start input wait
NOJ6; © Jump to sequence No. 6
N10M30; End of program

(9) Brake application (M68), brake release (M69) and M code output
Control the brake of ABSODEX equipped with a brake. Issue an M code after an action to notify
the external programmable logic controller of completion of the action.

<Program>
N1G90. 1G105G11; (D Full revolution absolute, angle, time
N2M69; @ Release the brake. 0
N3A-70FO0. 5; @ Travel to the -70° position in 0.5 sec. @ Release the
N4G04PO. 1; @ Dwell 0.1 sec. (Note) 70 indexing.
After indexing,
N5M68; ® Apply the brake. apply the brake.
N6M20: ® Output M code bit 0. 00
N7M30; @ End of program

Note: The dwell after the indexing cycle is added to settle at the target position.
The settling time is about 0.05 to 0.2 sec. though it varies according to the operation conditions.
When the brake is used, position deviation may result due to a timing issue of brake application.
The positioning completion signal is issued after the in-position range and sampling frequency conditions
specified in parameters are satisfied.

[SMB-31E]
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7. PARAMETER SETTING

Various parameters are available for ABSODEX to set motion conditions.
The values set by the parameters should be recorded in the parameters list in the Appendix-2 with the
model and serial numbers.

1) Parameters and Contents

Table 7.1 Parameters (1/8)

Parameter _ . o . G79
No. Description Setting Range | Initial Value Unit Setting
1 Cam curve 1t0o 5 1 - Feasible
Selects a cam curve. 1 to 5 corresponds to the following curves.
1:MS, 2:MC, 3:MT, 4:TR, 5:MC2
For details, refer to Section 7. 3) "Types and Characteristics of Cam Curve".
2 Acceleration and deceleration time of MC2 curve | 0.01 to 50.0 1.0 sec Feasible
Sets acceleration and deceleration times of MC 2 curve.
Acceleration and deceleration zones will
Speed MC2 curve form the characteristics of MS curve.
Acceleration and deceleration times cannot
be set separately.
Acceleration time Deceleration time
For details, refer to Section 7. 3) "Types and Characteristics of Cam Curve".
. -540672 Not
3 Home position offset amount to 540671 0 Pulse feasible
The home position of the user coordinate system at power-on shifts to the actuator home position,
and becomes effective upon re-power on or home return.
For detail, refer to Section 7. 4) "Amount of Home Position Offset
and Home Positioning Motion".
4 Home positioning direction 1to2 1 - Feasible
Selects the direction of rotation of the home positioning action.
1: CW, 2:CCW
5 Home Positioning speed 1to 100 2.0 rpm Feasible
Sets the maximum home positioning speed. Communication code "S4", home positioning instruction
input, and NC code "G28" will enable home positioning.
6 Acc.ellerzl:ltlon and deceleration time for home 011010 0.1 sec Feasible
positioning
Sets acceleration and deceleration times for home positioning.
Acceleration and deceleration take place in accordance with the curve.
Brief memo
Pulse/Angle unit conversion formula
1° = 540672/360=1502 pulses
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Table 7.1 Parameters (2/8)
Parameter o . - . G79
No. Description Setting Range | Initial Value Unit Setting
7 Home return stop 1to 2 2 - Feasible
Determines if the home return is to be made by "stop" input.
1: Stop, 2: Invalid
Select "1: Stop" to stop the action according to communication code "S2" or "S20" or the program
stop input or continuous rotation stop input signal. The user coordinate after the stop is corrected to
between -180° and 179.999°.
No positioning completion output (CN3-42) is issued after the stop.
8 Software limit coordinate A (+ direction) -9999998 9999999 Pulse Not

feasible

to 9999999 | (6658.380°)

Sets the motion range in the (+) direction.

For details, refer to Section 7. 5) "Precautions for Software Limit".

. . L -9999999 9999999 Not
9 Software limit coordinate B (- direction) t0 9999998 | (-6658.380°) Pulse feasible
Sets the motion range in the (-) direction.
For details, refer to Section 7. 5) "Precautions for Software Limit".
10 Software limit effective or not effective 1to2 2 - Feasible
1: Effective, 2: Not effective
Even with not effective, alarm will be given if the range -9999999 to +9999999 (pulse) (+18 rotations)
is exceeded.
For details, refer to Section 7. 5) "Precautions for Software Limit".
11 No answer time 1 to 100, 999 60 sec Feasible
Sets the answer input waiting time. Alarm is given, if there is no answer for the set time. Effective only
when parameters 12 and 13 are set to require an answer.
When 999 is set, waiting is infinite.
12 M answer setting 1to2 2 - Feasible
1: Required: Answer input will turn M code output OFF.
2: Not Required: M code output is made at 100msec.
13 Answer input for positioning and home position 1102 2 B Feasible
return
1: Required: Answer input will turn positioning completion output OFF.
2: Not Required: Positioning completion output is made at 100msec.
14 |Jog speed 0.01 to 100 2.0 rpm Not
gsp ' ' P feasible
Sets the maximum jog motion speed.
15 Jog acceleration and deceleration times 0.1t0 1.0 1.0 sec Ngt
feasible
Sets acceleration and deceleration times.
[SMB-31E]
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Table 7.1 Parameters (3/8)
Parameter . . - . G79
No. Description Setting Range | Initial Value Unit Setting
" 2000 .
16 In-position range 1 to 10000 (1.332°) Pulse | Feasible
Sets allowable accuracy of positioning.
For details, refer to Section 7. 6) "Judgment of In-position", Section 7. 7) "Judgment of
Positioning Completion™ and Section 7. 8) "Correct In-position Range".
17 In-position sampling times 1 to 2000 1 Time Feasible
Sets numbers of confirmation times when at in-position.
Confirming in-position for specified sampling times will output positioning completion and in-position
signals.
Whether within the range or not can be confirmed at every 2msec.
This is also used to judge positioning completion output (CN3-42).
For details, refer to Section 7. 6) "Judgment of In-position”, Section 7. 7) "Judgment of
Positioning Completion” and Section 7. 8) "Correct In-position Range".
(Note 1) " i Setting not Not
18 Position deviation amount feasible - Pulse feasible
Indicates the current position deviation amount.
(Note 2) . " L 10000 .
19 Upper limit for position deviation amount 1 to 540672 (6.658°) Pulse | Feasible
Parameter 18 exceeding this value will cause Alarm 1.
. 1 AX4022G 4866
20 | Speed over limit . AX4045G (about 270rpm)
i 2883
[Gs]; AX407SG | 1105974 | (about 160rm)
1 AX2006G Not
| AX2012G avonsoomy | PUS° | feasivle
1 AX2018G
1982
[S] t11
P 110 3064 | 20Ut 110PM)
1 150rpm (") 3064
spec. (about 170rpm)

The motion amount [pulse] exceeding the set value for every 2msec will cause Alarm 1. V¢ 2)

The rotation speed N [rpm] with the per-2msec motion amount P [pulses] is:
N = Motion amount (pulses) per min / one-revolution pulses
= 30000P/540672
=0.0555P [rpm]

Note 1: For monitoring only in the parameter mode; no parameter entry can be made.

Note 2: If the setting of parameter 19, 20 or 39 is too small, alarm 1 may be caused and the actuator may not be
activated.

[S] Note 3: For the models supporting 150rpm, refer to Chapter 14. "Actuator Specifications”.

[SMB-31E]
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Table 7.1 Parameters (4/8)

Parameter . . - . G79
No. Description Setting Range | Initial Value Unit Setting
21 Deceleration rate for emergency stop 110 180 2 Pulse/ms? | Feasible

Speed deceleration will take place for every 1msec for an emergency stop. The time t until rotation
stops by an emergency stop while rotating at N rpm can be calculated by the following formula:
T =18.0224 x N/(PRM21) [msec]
The inertia torque Ti with inertia moment J[kg-mz] can be calculated by the following formula:
Ti=5.81x J x (PRM21) [N-m]
Enter parameter 21 so that Ti does not exceed the maximum torque limit of the actuator.
When Ti exceeds the maximum torque limit of the actuator, alarm 1 may be caused and allow the
actuator to coast.
22 Delay time for emergency stop servo-off 0 to 2000 1000 msec | Feasible
Sets delay time for servo-off by emergency stop (CN3-17) input causing deceleration and stop when
PRM 23 is set to 3 (servo-off after stop).
(Note 1) . Not
23 Emergency stop input 1to3 2 - feasible
Emergency stop input enables the following settings:
1: Maintain servo-on state after stop.
2: Not effective
3: Servo-off after stop
(Note 2) .
24 Actuator temperature rise Sf;gg?bf; ot - °C fe:sci)tt)le
Temperature rise of the actuator calculated by electronic thermal
(Note 2) - . Setting not o Not
25 Upper limit of actuator temperature rise feasible 70 C feasible
Parameter 24 exceeding the set temperature will cause the alarm 4.
(Note 3) . .
26 NC program output during auto run 1to02 1 - Feasible
1: No output, 2: Output
(Note 4) .
27 Delay time after brake output AX4075 250
0 to 1000 msec Feasible
Others 100
Motion to be delayed when motion instruction after brake release is specified by M69.
Note 1: If the EMERGENCY STOP button is pressed at the dialog terminal, "servo-on after stop" is caused

Note 2:
Note 3:

Note 4:

without relations to the setting of parameter 23.
For monitoring only in the parameter mode; no parameter entry can be made.

Dialog terminal or Teaching Note (PC communications software), etc. is not designed to effectively use
this function.
Make sure that this parameter is always set to 1: No output.

To obtain initial values according to each model, load the parameters in advance to edit them when using
the dialog terminal or Teaching Note (PC communications software).

Failing to do so will result in overwriting the parameters with “100”, default value of the dialog terminal or
Teaching Note.

Avoid this for the systems equipped with an electromagnetic brake.

[SMB-31E]
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Table 7.1 Parameters (5/8)
Parameter . . - . G79
No. Description Setting Range | Initial Value Unit Setting
28 |Brake initial status 1to 2 2 - Not
feasible
Sets whether or not the brake is released upon power-on.
1: Brake on, 2: Release
29 Mode setting for power-on 1,2, 6 1 - Not
gftorp Sk feasible
1: Auto run
2: Single block
6: Pulse string input

30 Advance in timing output 0 to 99 0 % Feasible
Enables to output timing output in advance of the segment position. Setting is made by the
percentage of the angle of the segment to output timing at the angle corresponding to the
percentage.

31 Timing output width 1 to 200 20 msec Feasible
Enables to set pulse width for timing output.

32 Timing output 1t02 1 - Feasible
Enables to set timing output when continuous and equal segment rotations are both specified.

1: To output, 2: Not to output

33 Output 1 during indexing 0 to 99 0 % Feasible
Enables to set the output 1 (CN3-46) to be made at what percentage of motion during positioning
motion.

0% setting for no output.

34 Output 2 during indexing 0to 99 0 % Feasible
Enables to set the output 2 (CN3-47) to be made at what percentage of motion during positioning
motion.

0% setting for no output.
35 Pulse rate change 1to 5 1 - Feasible
Enables to set multiplier of pulses in the G72 and M6 pulse string input modes.
1: 1 time, 2: 2 times, 3: 4 times, 4: 8 times, 5: 16times
The setting enables to determine pulses of actuator movement for 1 pulse of pulse string input.
[SMB-31E]
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Table 7.1 Parameters (6/8)

Parameter . . - . G79
No. Description Setting Range | Initial Value Unit Setting
36 Selection switching of I/O program numbers 1t03 1 - Feasible

Enables to select program numbers:
1: 4 bit 2 times (BCD) (No. range 0 to 99)
2: 4 bit 2 times (Binary) (No. range 0 to 255)
3: 5 bit 1 time (Binary) (No. range 0 to 31)
37 Seg.ment position range width for equal segment 1 to 270336 1500 . Pulse | Feasible
designation (about 1.0°)
Sets the vicinity of segment position of equal segment (G101).
For details, refer to Section 7. 9) "Designation of Equal Segment (G101) and Parameters".
38 Rotation direction for equal segment designation 1to 4 3 - Feasible
Specifies rotation direction for G91AOFLI] of equal segment designation (G101).
1: CW
2: CCW
3: Nearer head direction,
4: Alarm C outside the vicinity of equal segment position
For details, refer to Section 7. 9) "Designation of Equal Segment (G101) and Parameters".
8o" | Torque limit 10 100 100 % |Feasible
Enables to set the upper limit of torque output by percentage against the maximum torque.
42 Pulse string input 1to4 1 - Feasible
1: Pulse/Direction
2: Forward rotation/Reverse rotation
3: A/B phase 4 times
4: A/B phase 2 times
(Note 2-3) . . Not
45 Power-on coordinate recognition range 0 to 540671 270335 Pulse feasible
Specify the power-on coordinate recognition range.
The output axis is supposed to be located at a position between "setting - 540671" and setting when
the power is turned on.
(Note 3) . Not
46 Home position output (Z-phase output) range 0 to 100000 2000 Pulse feasible

Enter the output range of the home position output (pulse string mode only).
With default value 2000, the home position output £2000 pulses before and after the user home

position remains turned on.

Enter "0" to turn on the home position output at exactly O pulse in the user coordinate.

Note 1: When the set values of parameters 19, 20, and 39 are too small, the alarm 1 is generated and the
actuator may not operate.

Note 2: Avoid using the parameter together with G90.1, G90.2, G90.3, G91.1, G92, G92.1 or other codes that
resets the coordinate system. For details, refer to Chapter 8. "APPLICATION EXAMPLES".

Note 3: Cannot be entered or monitored in the parameter mode of Dialog Terminal or Teaching Note (PC
communication software).
Use the "terminal mode" to enter or monitor this parameter.
For details, refer to Section 7.2) "Parameter References and Setting".
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Table 7.1 Parameters (7/8)
Parameter e . - . G79
No. Description Setting Range | Initial Value Unit Setting
g‘;‘e " Cut-off frequency for low pass filter 1 10 to 500 200 Hz Feasible
g‘gte Y Cut-off frequency for low pass filter 2 10 to 500 500 Hz Feasible
g‘zte Y Cut-off frequency for notch filter 1 10 to 500 500 Hz Feasible
g‘ge " Cut-off frequency for notch filter 2 10 to 500 500 Hz Feasible
oa” | Filter switch 0to15 1 ~ | Feasible
Switches to determine if filters are used.
For details, refer to Section 7. 10) "Using Filters".
&7 " Integral limiter 1to 540672 | 100000 Pulse | Feasible
Integral limiter in the controller.
A smaller value reduces the overshoot immediately before stoppage and improves stability of a
system with a large inertia moment load.
The best integration limiter setting varies according to gain adjustment.
For details, refer to Section 7. 11) "Integral Limiter".
&8s | PI output limiter 1to 1000 800 - | Feasible
Do not set this parameter.
89" | Random gain 1 to 2000 500 ~  |Feasible
Do not set this parameter.
(Note 1) . .
70 Q value of notch filter 1 0.1t09.9 1 - Feasible
Sets the band width of notch filter 1.
(Note 1) § .
71 Q value of notch filter 2 0.1t09.9 1 - Feasible
Sets the band width of notch filter 2.

Note 1: Cannot be entered or monitored with the parameter mode of Teaching Note (PC communications
software).
Use the "terminal mode" to enter or monitor this parameter. For details, refer to Section 7.2) "Parameter
References and Setting".

Note 2: Cannot be entered or monitored with the parameter mode of the Dialog Terminal or Teaching Note (PC
communications software).
Use the "terminal mode" to enter or monitor this parameter. For details, refer to Section 7.2) "Parameter
References and Setting".
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Table 7.1 Parameters (8/8)

Parameter . . - . G79
No. Description Setting Range | Initial Value Unit Setting
0" [Integral gai 0.0 to 32.0 0.0 Not
80 ntegral gain .0 to 32. . - feasible

The integral gain of the result of auto tuning is stored.
17 [ Proportional gai 0.0 to 512.0 0.0 Not
81 roportional gain .0 to . . - feasible
The proportional gain of the result of auto tuning is stored.
2" | Differential gai 0.0 to 2048.0 0.0 Not
82 ifferential gain .0to . . - feasible
The differential gain of the result of auto tuning is stored.
5" | Auto tuni d 1t0 9 0 Not
83 uto tuning comman o - feasible

In the servo-off mode, write a number between "1" and "9" in this parameter to execute auto tuning.
Write "5" in regular cases.

Note: Default value "0" indicates no execution of auto tuning.

7" | Auto tuning t 0t0 8192 | 500, 1000 Nt
87 uto tuning torque 0 ' - feasible

Designate the torque of auto tuning action.
If the friction load is too large to cause alarm U, increase the parameter in 100 increments.

Note: The default value is "1000" with AX4000, AX4000G Series and other models with 75N-m or
larger maximum torque, or "500" with other models.

(Note) . . 100 Not
88 Auto tuning measurement starting speed 0 to 1000 (About 11 rpm) Pulse/ms feasible
Auto tuning data collection starting speed.
Do not change the setting in regular cases.
(Note) . L 700 Not
89 Auto tuning measurement termination speed 0 to 1000 (About 80 rpm) Pulse/ms feasible

Auto tuning data collection termination speed.
Do not change the setting in regular cases.

Note: Do not enter 200 or a smaller setting.

Note : Cannot be entered or monitored with the parameter mode of the Dialog Terminal or Teaching Note (PC
communications software).
Use the "terminal mode" to enter or monitor this parameter. For details, refer to Section 7.2) "Parameter
References and Setting."

® Record parameters 80 to 82 because they may become necessary if the equipment is
assembled but auto tuning fails due to interference of jigs or presence of a stopper. They
are helpful if parameters are lost due to an error in the NC program or initialization of
parameters.

® Before writing parameters 80 to 82, turn the servo off (M5).

[SMB-31E]
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2) Parameter References and Setting
Setting of parameters and references is done by communication codes using a personal computer or

dialogue terminal.

(1)

[SMB-31E]

Entering or monitoring the parameter at Dialogue Terminal

Select "3 PARA" then "1 READ" from the mode selection menu, to open the parameter edit
screen. On the parameter edit screen, use number keys to enter the parameter number, or use
the [ T]or [ | ] key to select the parameter number to monitor parameter data.

Press the [Enter] key to change the parameter setting.

After editing the parameter setting, select "3 STORE" to save the new parameter data to the
ABSODEX driver.

Monitoring or entering the parameter at Teaching Note (PC communication software)
Select Reading(ABSODEX) from the "Edit mode" in the menu bar displayed in the teaching mode,
and select "Program and Parameter" to load parameter settings from the ABSODEX driver to
Teaching Note.
Note: If parameter settings are edited without loading them in advance, initial values stored in Teaching
Note are overwritten on unchanged parameters.
To avoid this, be sure to execute Reading(ABSODEX) before editing them.
Select "Parameter setting" from the "Edit mode" of the menu bar and open the parameter setting
dialog box to monitor parameter settings of the ABSODEX driver.
To change the parameter setting, select the desired parameter setting and enter the new setting,
or, use the arrow key to move the value up or down and press the [Finish] button located at the
bottom of the dialog box to finish editing work.
You can select "Storage(ABSODEX)" from the "Edit mode" in the menu bar and select "Program
and Parameter" to save the new parameter settings to the ABSODEX driver.

Monitoring or entering the parameter with communication code
To enter a parameter, to which editing is not allowed, at the Teaching Note (PC communication
software) or Dialogue Terminal, use communication codes in the terminal mode to monitor or

enter parameter settings of the driver.
In addition, you can use communication codes and RS-232C PC communication software such

as HyperTerminal to monitor or change parameter settings.
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To enter a parameter, use communication code "L7" (parameter data input) and key-in
"L7_parameter number_setting <!".

("_"indicates a space and <! indicates a Enter key.)
When the unit of set value is a pulse, the prefix of "A" to the setting value enables setting with an
angle unit.

Also like L 7M _ Parameter Number _ Set Valve <

The suffix "M" to L7 enables to overwrite temporary data in RAM.
(The driver refers to the data stored in RAM to operate.)

<Example>
For setting 3 for Parameter 1 ... L7713 d
For setting 135168 pulses for Parameter 8 ... L7 8 135168 <«
For setting 90° for Parameter 8 ... L7.8 A90
(The value to be actually set is the one converted to the pulses from 90°.)
For changing the data on RAM on Parameter 8to 90° ... L7M_8 A90 <l

(The data stored in RAM is lost when the power is turned off.)

To refer to a parameter, use communication code "L9" (parameter data output) and key-in
"L9 parameter number <I".

This will normally enable to read the contents of EEPROM.
When the unit of set value is pulse, suffix "A" to the parameter number enables reading with the
angle unit.

Also like, LOM _ Parameter Number <!
suffix "M" to L9 will enable to read temporary data on RAM.

<Example>
To read Parameter 8 ... L9 8
To read Parameter 8 in angle unit ... L9 8Ad
To read the data on RAM of Parameter 8 in angle unit ... L9M_ 8A<!

For detail of the communication codes, refer to Chapter 12. "COMMUNICATION FUNCTIONS".
The dialog terminal has the convenient parameter mode for settings and references.
For detail, refer to "the instruction manual for dialog terminal”.

® Programs and parameters are re-writable up to 100,000 times.

[SMB-31E]
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3) Types and Characteristics of Cam Curve
With ABSODEX, an arbitrary cam curve can be selected with the setting of parameter 1.

Table 7.2 Cam Curve List

Name

Description

Acceleration and speed curves

MS

Modified sine curve (MS)

The modified sine curve is a cycloid curve (sine curve) with the
acceleration peak shifted forth or back (modified). It is widely
used because each motion characteristic is relatively small and
it is well balanced. We use this curve as a standard curve.

Speed

Acceleration>\/

MC

Modified constant velocity curve (MC)

The modified constant velocity curve has a constant speed part
in the middle of the travel. While the motion characteristic is
inferior to that of the MS curve, this curve is frequently used to
transfer the workpiece in the middle of a travel or if a
constant-velocity travel of the workpiece is needed.

We call this curve "MC curve" while it is generally called MCV50
curve. The number ("50") in "MCV50" indicates the ratio of the
time of travel of the output axis at the constant speed, and
"MCV50" indicates that 50 percent of the total traveling time is
the constant velocity movement.

Speed

Acceleration

-

MT

Modified trapezoid curve (MT)

The modified trapezoid curve has a smaller maximum
acceleration and it is suitable for high speeds. However,
characteristics values other than the acceleration are not good,
and the balance of the curve is inferior to that of the MC curve in
total view, so that the MT curve is hardly used unless for special
purposes.

Speed

\

(

Acceleration

TR

Trapecloid curve (TR)

This curve is used to reduce the remaining vibration in the
settling cycle. Though vibration is small enough with other
curves, vibration may become a large problem at high speeds or
under severe conditions. In such a case, this curve can
suppress the remaining vibration because the vibration
absorbing force is large.

However, the acceleration is larger and a larger torque
becomes necessary.

Speed

\

C

Acceleration

MC2

Modified constant velocity 2 (MC2)

With this curve, the acceleration/deceleration of the MC curve
can be arbitrarily entered.

Speed

(

Acceleration

® While various other cam curves have been considered, the MS curve is most widely used
now. This is because the requirement for general purpose indexing applications is a
well-balanced curve in the first place because it is used for every purpose. Accordingly the
MS curve, which features a good balance, is adopted as a standard curve by most indexing
unit manufacturers.
For this reason, the standard MS curve is expected to cause the least problem in most cases
when a cam curve is selected.

[SMB-31E]
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® Speed pattern of cam curve MC2
If the rotation speed is designated as a unit of "F" in the NC program, using G10, the speed
pattern changes according to the angle of travel as shown below.

Speed
If the traveling time determined by the angle

of travel and designated speed is longer De::)gergijted
than the sum of the acceleration time and
deceleration time, a constant velocity

interval is added in the speed pattern.

Time
Acceleration Deceleration
time time
If the traveling time determined by the angle
of travel and designated speed is equal to Speed
the sum of the acceleration time and pegignated
deceleration time, the constant velocity speed
interval is eliminated. This curve is
equivalent to the MC curve where the
designated speed is the maximum speed. Time
Acceleration Deceleration
time time

Further, if the traveling time is shorter than
the sum of the acceleration time and Speed
deceleration time, the traveling time is Designated|
corrected to the sum of the acceleration Maip:ied
time and deceleration time, and the '
maximum speed is reduced.

Time

Acceleration Deceleration
time time
The acceleration time and deceleration time
are specified in parameter 2.
Fig. 7.1 Speed Pattern of MC2
[SMB-31E]
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4) Amount of Home Position Offset and Home Positioning Motion

ABSODEX using an absolute resolver has one home position in one rotation, which is called an
actuator home position.

The home position of the coordinate system which NC programs refers to is called the user coordinate
system home position. The amount of shifts to the user coordinate system from the actuator home
position home position is the home position offset amount (parameter 3).

Actuator home position

Home position offset amount

User coordinate system
0° home position

Fig. 7.2 Amount of Home Position Offset & Coordinate System Home Position

Executing NC code like G92 enables to move the home position of the user coordinate system.

For home positioning, the actuator rotates to the point (actuator home position + home position offset
amount) in one direction to stop clearing the home position of the user coordinate system. (The point
after home positioning is home position of the user coordinate system.)

Home positioning can be done by either one of the following three methods, which all moves in the
same manner:

@ s4 Instruction through RS-232C port

@ G28 Instruction during NC programming

@ 1/0 port (CN3-12) Instruction from a sequencer

[SMB-31E]
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5) Precautions for Software Limit
Using parameters 8 (software limit coordinate A), 9 (software limit coordinate B), and 10 (software
limit effective/not effective), software limit can be set. The following precautions should be taken for
using software limit.

(1) The home positioning explained in Section 7. 4) "Amount of Home Position Offset and Home
Positioning Motion" is made without referring to software limit. Consequently, even if the
software limit specifies the motion banned zone, home positioning may be made through the
banned zone.

If software limit is to be set, when there is an obstruction within one rotation range, move the
actuator directly by executing the program without giving home positioning command.

<Example>
O1G90A0F1MO0; moves to the home position in the coordinate system
N1A30F0.5M0; moves to 30° position in 0.5 seconds
N2A-60F 1MO; moves to -60° position in 1 second

J1; jumps No.1 block of sequence number.
M30; End of program

[SMB-31E]
— 714 —



Discontinue

;7;

PARAMETER
SETTING

\Y

(2)

[SMB-31E]

Upon power-on, ABSODEX assumes that the output axis is located in the range of -180.000° to
+179.999° (when power is turned on again at the position of 190°, the output axis is assumed to
be at -170°). Consequently, when there is an obstruction within one rotation range, set the
software limit so that the 180° position is included in the motion banned zone (the user coordinate
system of G92 can be changed by the parameter 3).

Movable range Movable range

Home position 0°

Software limit
coordinate A
(+ side)

Stopper

Software limit Software limit
coordinate A coordinate B
(+ side) (- side)

Stopper Obstruction

Software limit
coordinate B
(- side)

Banned zone Banned zone

Obstruction

(a) (b)

Fig. 7.3 Home Position & Software Limit

The current position is recognized as at 110° upon re-power-on for Fig. 7.3 (a), and as at-160° for
Fig. 7.3 (b).

The motion to 0° in case of Fig. 7.3 (a) causes counterclockwise rotation in home positioning,
and the clockwise rotation passing the software limit banned zone and colliding with an
obstruction in case of Fig. 7.3 (b).

Alarm will not occur even if the output axis angle of the ABSODEX is within the motion banned
range at the time of power-on start. If the first motion instruction in such condition is to the
permitted range, ABSODEX will operate normally.

For Fig. 7.3 (a), if the power is turned on at the position where the arm is at the stopper, the first

program to be executed, for example motion of "0" degrees, will allow the driver to operate the
actuator without an alarm.
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(4) Software limit is the coordinate of the G92 user coordinate system. Resetting the coordinate
system with G92, software limit becomes effective to cause the absolute position in the motion
banned range to be relocated.

Home position moves by

Motion range parameter 3 or G92.
0°
/ \ Motion range
W////////% Banned zone W/%%/%

Banned zone

Fig. 7.4 G92 & Software Limit

Note: If G90.1, G90.2 or G90.3 is used, the software limit becomes invalid.

[SMB-31E]
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6) Judgment of In-position
When position deviation within * in-position range is continuously confirmed after the specified
number of sampling times, in-position output signal is output. Judgment and output will be made
during both moving and stop. The signal may be always issued in some cases.
The following example is for the parameter 17 (number of sampling times for in-position) = 3.

Number of Sampling Times for In-position = 3

Position deviation
* in-position range
(parameter 16)

Target Qosition\ﬁ\

NopoE

In-position judgment

In-position output

Fig. 7.5 In-position Output

[SMB-31E]
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7) Judgment of Positioning Completion
This function enables judgment similar to that for in-position judgment, but only when the motion is

completed. Once motion is judged to be completed, judgment will not be made until the next motion
instruction is completed.

The following example is for the parameter 17 = 3.

Number of Sampling Times for In-position = 3

ABSODEX positioning

* in-position range
(parameter 16)

Target Qosition\f\

-

In-position judgment

Positioning completion output

Fig. 7.6 Position Completion Output

When the parameter 13 (Answer input for positioning and home positioning completion) is set to "1"
(necessary), the output will be continued until answer signal (CN3-16) is input.

The default setting for the parameter 16 (in-position range) is 2000 (pulses). Change this setting as
required.

[SMB-31E]
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8) Correct In-position Range (parameter 16)
The correct in-position range varies according to the positioning accuracy requirement.
The method for calculating the correct range is described below.

1y
Target position r

= b

Enlarged view

Fig. 7.7 Correct In-position Range

(1) If a table having radius r is installed on the output axis of ABSODEX, the setting of in-position

[SMB-31E]

range P (pulses) for issuing the positioning completion signal in the y (mm) range to the target
position on the circumference is:

0 : angle (rad). If the resolution of ABSODEX is 540672 (pulses), arc y is small enough to be
considered to be a line.

sinB=y/r - D

Because 6 is very small, the following equation is assumed.
sin®= 06 - @

From @ and @),
B=y/r )

Conversion of 6 into pulse P leads to:
P =5406726/2n - @

From @ and @),
P = 540672y / 2nr - ®

=270336y / nr

= 86051y /r

Hence, as shown in equation ®), deviation +y (mm) on the circumference (2nr) is almost equal to
deviation +P (pulses) with ABSODEX.
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(2) The in-position sampling frequency (parameter 17) should be generally "3" at the most if the
in-position range is set at 200 to 300. Because a sampling cycle is 2msec, too many counts will
cause a delay in the issuance of the positioning completion signal.

(3) Conversion between angle « (°) and pulse

@ To convert P (pulses) into a (°),
o = 360P / 540672

@ To convert o (°) into P (pulses),
P = 540672 o / 360

[SMB-31E]
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9) Designation of Equal Segment (G101) and Parameters
Setting the parameters 37 (segment position range width for designation of equal segment) and 38
(rotation direction for designation of equal segment) for the equal segment designation (G101)
program allows to specify rotation direction of the actuator at power-on start and motions after
emergency stop.

The following is the motion example for four segments (G101A4).

(1) Motion of G91AQFLILI (in case of AQ for incremental instruction)

@ Parameter 38 = 1 (CW direction)
When within @ range for (a), Fig. 7.8, executing G101A4;G91AOFIC] will cause the
actuator to move to 1H position. (O is any value for specifying motion time or speed.)

@ Parameter 38 = 2 (CCW direction)
When within @ range for (a), Fig. 7.8, executing G101A4;G91AOFIC] will cause the
actuator to move to 1H position.

@ Parameter 38 = 3 (Nearer direction)
When within @ range for (b), Fig. 7.8, executing G101A4;G91AOFI] will cause the
actuator to move to 1H position (nearest position). The parameter 33 will not influence
motions.

@ If parameter 38 = 4 (alarm C is caused outside the vicinity of segment position)

If G101A4;G91A0F10 is executed in the range specified @ in Fig. 7.8 (a), a travel to

position 3H occurs.
If the command is executed in range ®), alarm C is caused when G101A4 is executed.

[SMB-31E]
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(2) Motion of G91A-1FLIL] and G91A1FLIL]

@ Parameter 38 = 1 (CW direction), or 2 (CCW direction)
When within @ range for (a), Fig. 7.8, executing G101A4;G91A-1FCIO will cause the
actuator to move to 4H position.
When within @ range, executing G101A4;G91A1FIC] will cause the actuator to move to 2H
position.

@ Parameter 38 = 3 (Nearer direction)

In this case, the actuator moves based upon the nearest indexing position from the current
position. When within @ range for (b), Fig. 7.8, executing G101A4;G91A1FICI will cause
the actuator to move to 2H position and G101A4;G91A-1FIO will cause the actuator to move
to 4H position.

@ If parameter 38 = 4 (alarm C is caused outside the vicinity of segment position)
If G101A4;G91A-1FI0 is executed in the range specified @ in Fig. 7.8 (a), a travel to
position 2H occurs.
If G101A4;G91A1FO is executed in range @), a travel to position 4H occurs.
If the command is executed in range ®), alarm C is caused when G101A4 is executed.

Parameter 37
1H 1H

@ / @
Parameter 37 \

4H 2H 4H

/®

AR

@ 3H Parameter 37 3H

Parameter 37

(a) (b)

Fig. 7.8 Equal Segment Designation (G101) & Parameter

[SMB-31E]
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(3) Motion of M 70
@ For Parameter 38 = 1 (CW direction) or 2 (CCW direction)

Within the range @ in the Fig. 7.8 (a), executing G101A4;M70; will cause CN3 M code to
output the current segment position (segment position 3 .. bit 0 and 1 in the Figure). Outside
the range (range ®) of the parameter 37, one previous segment position (segment position
2 .. bit 1 in the Figure) is output and in-position output turns off while this signal is output.
Segment positions are determined with the first head at the coordinate home position to CW
direction followed by 2, 3, 4....

Parameter 38 = 3 (Nearest head)

Executing G101A4;M70; will cause CN3 M code to output the nearest head segment
position from the current position.

Within the range @ in the Fig. 7.8 (b), segment position 1 (bit 0) is output.

If parameter 38 = 4 (alarm C is caused outside the vicinity of segment position)

If G101A4;M70; is executed in the range specified @ in Fig. 7.8 (a), the current segment
position (segment position 3 in the figure ... bit 0 and bit 1) is issued from the M code output
pins of CN3. If the command is outside the parameter 37 range (in range ®), alarm C is

caused when G101A4 is executed. The in-position output remains turned on.

o For the timing of the segment position output, refer to Section 5. 2) (8) "Segment Position

[SMB-31E]

Output Timing".

Table 7.3 M code output and in-position output upon execution of M70

M Code Output (bit) In-position
7/6(5|4(3|2(1]|0 Binary Display gut ut
Segment Position P
1H (in PRM37 settingrange) [O|O|O|O|O|O|O|@| B’00000001 (=D’01) o
2H (in PRM37 settingrange) [O|O|O|O|O|O|@|O| B’00000010 (=D’02) o
3H (in PRM37 settingrange) |[O|O|O|O|O|O|@®|@®| B00000011 (=D’'03) o
4H (in PRM37 settingrange) |[O|O|O|O|O|@|O|[O| B’00000100 (=D’04) [
5H (in PRM37 settingrange) |[O|O|O|O|OC | @|O|@| B00000101 (=D’05) o
6H (in PRM37 settingrange) |[O|O|O|O|O @ |@|O| B’00000110 (=D’'06) [
Between 2H and 3H
Range ® in Fig. 7.9 (a) O|0]0]0|0O|O|@®@|O| B00000010 (=D’'02) O
(When PRM38 is 1)
1H
Range ® inFig.7.9(b) |O|O|O|O|0O|O|O|@| B00000001 (=D'01) )
(When PRM38 is 3)
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10) Using Filters
ABSODEX fitted to a low rigidity load equipment may resonate with the equipment.
For such application, the built-in digital filters (low pass and notch filters) will help reduce resonance
to some extent.

Parameters 62 to 71 are for filters. For detail, refer to Table 7.1.

(1) Characteristics of Filters
Low pass filter helps attenuate signals in high frequency band, while notch filter helps attenuate
signals in a specific frequency. Using these characteristics enables to attenuate signals of a
specific frequency to control resonance.

The diagram in the following Fig. 7.9 illustrates the frequency characteristics.

Gain Gain
Cutoff frequency Notch frequency
\L Frequency Frequency
\ Band width
Characteristics of Low Pass Filter Characteristics of Notch Filter

Fig. 7.9 Filter Characteristics

[SMB-31E]
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(2) Filter Switch
Parameter 66 (filter switch) is used to set whether or not the four filters take effect.
Each bit of the switches corresponds to respective filters, and the bit value "1" is for "effective"
and "0" for "not effective".

LSB

Low pass filter 1 switch

Low pass filter 2 switch
Notch filter 1 switch
Notch filter 2 switch

Fig. 7.10 Filter Switch

< Switch Setting Example >
Parameter 66 = 9 (= 1001): To use both low pass filter 1 and notch filter 2
Parameter 66 = 3 (= 0011) : To use both low pass filters 1 and 2

® Filters should be limited to three (3), if they are used simultaneously.

(3) Q Value of Notch Filter
The band width "Q" of notch filter can be set using the parameters 70 and 71. The larger the Q
value is, and the narrower the band width is. On the contrary, the smaller the Q value is, larger
the band width is. Default value is Q = 1.
In most cases, there is no need to change "Q" value.

Notch frequency Notch fj/quency T Notch frequency
Band width Band width Band width
| |
Q<1 Q=1 Q>1

Fig. 7.11 Q Value of Notch Filter and Band Width

[SMB-31E]
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(4) Setting Example
The following is an example of filter setting using communication codes.

First, set the low pass filter 1 to 100 Hz and the notch filter 1 to 200 Hz.
Communication code (_denotes space.)

L7 62 100 < Set the parameter 62 to 100.
L7 64 200 < Set the parameter 64 to 200.
L7 66 5 <! Setthe parameter 66 to 5 (B'0101)

Use the communication code L9 to confirm if the written data is correct or not.
For detalil, refer to Chapter 12. "COMMUNICATION FUNCTIONS".

(5) Precaution for Use
When ABSODEX resonates with a load equipment, installation of a dummy inertia plate and
mechanical measures are fundamentally required to increase rigidity of the equipment. Then,
the use of filters should be considered.
The setting range of frequencies is from 10 to 500 Hz. Smaller value of setting will not assure of
stable motions. It is recommended that frequencies be set above 80 Hz (desirably over 100 Hz).

[SMB-31E]
— 726 —



Discontinue

PARAMETER
SETTING

\Y

11) Integral Limiter

The integral limiter is related to integral control of the control system inside the controller and it can
be entered with parameter 67 (integral limiter).

If a load causing to exceed the allowable moment of inertia of the actuator with a larger margin is
installed, the control system sometimes becomes unstable to disable settling. In such a case, reduce
this value to a setting that does not cause position deviation in the stopping cycle, to suppress
stopping overshoot and improve stability of loads having a large moment of inertia. The correct value
changes through gain adjustment, too.

® |[f the integral limiter setting is too small, sufficient torque is not output in the constant state,
possibly causing remaining deviation in the stopping cycle. If the indexing accuracy is
required, do not change the integral limiter setting from the default value.

[SMB-31E]
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Discontinue

8. APPLICATION EXAMPLES

List of Application Examples

Table 8.1 List of Application Examples

ltem

Action Specification

Point

1)

Product type change

Workpiece change without
setup change

Change the program according to the workpiece
type.

2)

Shortest route indexing

Random indexing

Change the program according to the stopping
position.
Shortest route is used for the direction of rotation.

3)

Caulking

Caulking process at stop

Program for mechanically restricting the output
axis in the stopping cycle like a caulking process
or a positioning pin insertion process.

The brake command is used.

4)

Pick and place
(oscillation)

180° oscillation
(Do not turn beyond a full turn.)

Be careful of the direction of rotation so that the
pipe or cable installed on the actuator will not twist.
Coordinate system determination method

5)

Indexing table

Continuation of previous day
work from intermediate position

Even if the table is manually moved after the
power is shut off to cause the table to be shifted
from the power-off position, work can be continued
from the power-off position.

Use the M code.

6)

Continuous rotation

After continuous rotation, stop
at the designated position.

During continuous rotation, issue a stop input to
stop at the designated position.

Use NC code "G101 (segment number
designation)”.

[SMB-31E]
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1) Product Type Change

(1)

(@)

Application
Indexing action requiring product type change

Application example

Perform four-segment indexing.

Jigs for workpieces A and B are placed at 45° intervals as shown in Fig. 8.1.

When workpiece A is supplied, stop the turntable in the position shown in the figure and, when
workpiece B is supplied, stop the turntable at a position shifted by 45°.

Fig. 8.1 Product Type Change

[SMB-31E]
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(3) Program key point
(Creation example using Teaching Note)

Change the setting of

- " .
Program No. 0, for workpiece A 4. Shift amount of
e .
B e i = home position" to shift
Program number: IU j Merna: IWgrkA the indexing reference
MO Description Setting value MO Description pOSItIOﬂ.
1 Home position |2.Indexed position 'l ™ 11 Delay timer
2 Horne positioning
rotation direction
3 Home positioning speed 13 Qutput bit at W code
4 Shift amount of home 0 = Degree = ™ 14 Cam curve
position — . .
5 Humber of segment 4 = 15 .ﬁgﬂc;\;_rizlgg zzdwede:elerallun 7
B Movement time I1 é Xl
7 Direction of turn |1:CW IPEgDS GG | j
2 Processing after stop |1:Start input NO  Description MO Descrigtion Setting value
1 Home position ™ 11 Delay timer ID-1 3: sec
9 DWWELL |1 =
— 2 Home positioning 12 M code lm
10 Brake IZ:NDt use rotation direction

3 Hore positioning speed

13 Output bit at M code IG m m
[~ 14 Cam curve |1.MS =
u 15 Acceleration and deceleration I1 ?A

time of MCZ2 curve |

4 Shift amount of home
position
Explanation : Select home position before sta 5 Mumber of segment
(1:Home position, 2:Indexed po =
B Movermnent time 1 > sec [~ 16 Targue limit

|1DD 3: %
7 Direction of tum T:CWY - [~ 17 Output 1 during indexing ID 3: %
| Change o =
8 Processing after stop I‘\:Star‘t input standby [~ 18 Output 2 during indexing ID 3. Yo
9 DWWELL 1 — seC [~ 18 M answer setting |2:N0t required -

I X 'I 20 Answer input for positioning lﬁ
11D (Bl 2:ot use = and home position return 2:Mot required

u 21 Segment position range Wil_jth |1EDD =1 pulse
for egual segment designation d

Explanation : Select home position before starting from following two and input the number.
[1:Horme position, 2:Indexed position)

Close Iy

Close | Mew | Change I Copy | Delete |

Program No. 1, for workpiece B

Fig. 8.2 Editing Equal Segment Program

When using an NC program together, be careful of the shift amount of home position.
The entered shift amount remains valid even after the program is changed if an instruction to
reset the shift amount of home position to zero is missing.

Note 1: After a home positioning instruction input signal is supplied or NC code G28 (home positioning) is
executed, a travel to the home position specified with parameter 3 (home position offset amount)
occurs without relations to "4. Shift amount of home position" shown in Fig. 8.2.

Note 2: With the program shown in Fig. 8.2, positioning to either one of four stock positions occurs in
clockwise rotation upon the first start input since power-on. The stop position before the start input
decides it to position to either the nearest stock position or the next stock position.

For details of the action, refer to Section 7.9) (2) @ "Parameter 38 = 3 (Shortest Route)".
The action is the same as running "G101A4; G91A1FIL;" as referred.
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2) Shortest Route Indexing

(1) Application
Workpiece stocker

(2) Application example
Designate one of four stocker positions to position there.
Rotation follows the shortest route.
(Rotation at larger than 180° does not occur.)

Fig. 8.3 Workpiece Stocker

(3) Program key point
Retrieve the workpiece on the shortest route.
— Use G90.1.

Index @ to @ randomly.
— Prepare four programs. From the programmable logic controller, select the program randomly
to control the motion.

<Program example 1> Designation of segment position

Program No. 1

G11; Change the unit of F to the time (sec)

G101A4; Segment the full revolution into four.

G90. 1A0FO. 5: Shortest route in absolute, stocker () travels to the work position in
0.5 sec.

M30; End of program

[SMB-31E]
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Program No. 2
G11; Change the unit of F to the time (sec)
G101A4; Segment the full revolution into four.
G90. 1A1F0. 5; Shortest route absolute, stocker @ travel to workplace in 0.5 sec.
M30; End of program

Program No. 3
G11; Change the unit of F to the time (sec)
G101A4; Segment the full revolution into four.
G90. 1A2F0. 5; Shortest route absolute, stocker @ travel to workplace in 0.5 sec.
M30; End of program

Program No. 4
G11; Change the unit of F to the time (sec)
G101A4; Segment the full revolution into four.
G90. 1A3F0. 5; Shortest route absolute, stocker @ travel to workplace in 0.5 sec.
M30; End of program

[SMB-31E]

Discontinue

"G101" equal segment designation segments in reference to the home position (0°).

If a full revolution is segmented into four as shown above, the home position becomes the
"position at segment 0" and the clockwise 90° position from the home position is the "position at
segment 1".

The above description assumes that the home position means the position where "stocker " is
located at the work place.

In the above programs, time designation "G11" is used. The traveling time remains the same
even if the traveling angle changes. Accordingly, the rotation speed with a short traveling angle is
low and that with a long traveling angle is high, possibly causing problems in the appearance (too
fast rotation is dangerous) or torque shortage.

If this is the case, change the cam curve to "MC2" and use the rotation speed instruction ("G10").

Because G90.1 is used in the above programs, the shortest route (with indexing angle within

180°) is used during operation. Use G90.2 (clockwise direction) or G90.3 (counterclockwise
direction) to designate the direction of rotation.
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G105G11; Change the unit of A to the angle (°) and unit of F to the time (sec).
G90. 1A0FO. 5; Shortest route absolute, stocker () travels to 0° in 0.5 sec.
M30 End of program

Program No. 2

G105G11;

Change the unit of A to the angle (°) and unit of F to the time (sec).

G90. 1A90FO0. 5;

Shortest route absolute, stocker @ travels to 90° in 0.5 sec.

M30

End of program

Program No. 3

G105G11;

Change the unit of A to the angle (°) and unit of F to the time (sec).

G90. 1A180F0. 5;

Shortest route absolute, stocker @ travels to 180° in 0.5 sec.

M30

End of program

Program No. 4

G105G11;

Change the unit of A to the angle (°) and unit of F to the time (sec).

G90. 1A270F0. 5;

Shortest route absolute, stocker @ travels to 270° in 0.5 sec.

M30

End of program

— 86—
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3) Caulking

(1) Application
Indexing table having a caulking process (or positioning pin insertion mechanism)

(2) Application example
Eight-segment indexing table including the caulking process.
The caulking process restricts the output axis.
(The output axis is restricted, too, when the positioning pin is inserted.)
The ABSODEX used here is the type equipped with no brake.

Fig. 8.4 Caulking Process

(3) Program key point
@ Use of brake command "M68"

If the output axis of ABSODEX is restricted by a press or the like, an overload alarm (alarm 4)

may be caused. To avoid this, use brake command "M68" together.
(For the operation method, refer to Program example 3.)

@ Brake command

Brake command "M68" not only activates the built-in air brake or an optional electromagnetic
brake but also stops the integral calculation of the control system. With the models without a
brake, it activates only the function to stop the integral calculation of the control system,
resulting in the overload alarm being suppressed when the output axis is constrained with an
external force. IT DOES NOT generate a braking force in ABSODEX to constrain the output

axis.
"M68" activates and "M69" deactivates the brake.
(For details, refer to Table 6.4 "M Code List".)

[SMB-31E]
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® Dwell setting
If a brake is used, and if the friction force is large or rotation is slow, there may be position
deviation.
Braking may start before full settlement is obtained.
In this case, use a dwell instruction (G4PL[1) to add a delay before the brake is applied, reduce
the setting of parameter 16 (in-position range), or take other measures.
If the dwell instruction is used, prepare a program using NC codes. Insert "G4P[1" between
the "travel instruction" block and "brake action" block.

@ State at emergency stop
If an emergency stop input is supplied when the brake is applied, the brake remains applied
even after the equipment is reset.
To supply a start signal without selecting a new program number, reset and supply a "brake
release input" signal to release the brake, then supply the first start signal. Because the
"brake release input" is a level judgment signal, turn it off after positioning completion output
is issued.

® About G91.1
"G91.1" is incremental rotation dimension designation.
It automatically corrects the user coordinate to a position between -180.000° and 179.999°
after a positioning completion action.

® Designation of direction of rotation
In the incremental instruction, a positive value following "A" indicates clockwise rotation, and a
negative value indicates counterclockwise rotation.

[SMB-31E]
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@ Servo-off
Use of “G12” to turn the servo off and suppress an overload alarm is also effective instead of
the brake command.
(Replace "M68" with "G12P0" and "M69" with "G12P100" respectively in Program example 3.)
"G12" changes the gain multiplication power.
"G12P0" turns the servo off and "G12P100" turns the servo on.
(For details, refer to Table 6.3 "G Code List (2/3)".)

<Program example 3>

G11; Change the unit of F to the time (sec).
G101A8; Segment the full revolution into eight.
G91. 1; Full revolution incremental

M69; Release the brake.

AOFO0. 5; Travel to the nearest station in 0.5 sec.
N1M68; Block No. 1, apply brake.

MO; Start input wait

M69; Release the brake.

A1FOQ. 5; Travel by an indexing segment in 0.5 sec (rotate clockwise).
J1; Jump to block No. 1.

M30; End of program

[SMB-31E]
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4) Pick and Place (oscillation)

(1) Application
Pick-and-place unit where each rotation is within a full revolution.

(2) Application example
180° oscillation
To avoid the twist in the piping or wiring, rotation must be within a full revolution.
A mechanical stopper is provided to stop moving beyond the operation range.

= e Stopper o

Fig. 8.5 Pick-and-place

(3) Program key point

@ Consider the coordinate system.
Determine the origin of the coordinate system so that the 180° position is in the banned zone.
Though the 0° position shown in the figure is not a stopping position, the 180° position is
between stoppers.
(The oscillation operation is from 90° to -90°.)

<Program example 4>

G105G11; Change the unit of A into the angle and the unit of F into the second.
G9o; Absolute

N1A90F1; Block No. 1; travel to the 90-degree position in 1 sec.

MO; Start input wait

A-90F1; Travel to the -90-degree position in 1 sec.

MO; Start input wait

J1; Jump to block No. 1.

M30; End of program

Note: To perform a home positioning, do not use the home positioning instruction having a fixed
direction of rotation, but build a program using the absolute coordinate system (G90).

[SMB-31E]
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After the power is turned on, ABSODEX assumes that the output axis is in a position between
-180.000° and +179.999°. (If the power is supplied in the 190° position, the -170° position is
recognized.) Accordingly define the 180° position in the banned zone if there is interfering
matters in the full revolution.

(The coordinate mentioned here is in the G92 user coordinate system; it can be changed,
using parameter 3 (home position offset amount). Refer to Chapter 7. "PARAMETER
SETTING".)

Movable range Movable range

Home position 0°

Banned zone Banned zone

Interfering matter Stopper Interfering matter Stopper

(a) (b)

Fig. 8.6 Coordinate System Setting

In Fig. 8.6 (a), ABSODEX recognizes the current position to be at 110° after the power is
turned on. In Fig. 8.6 (b), it recognizes the current position to be at -160° after the power is
turned on.

If a travel to the 0° position is caused in this state, the case in Fig. 8.6 (a) causes
counterclockwise rotation up to the home position while the case in Fig. 8.6 (b) causes
clockwise rotation, resulting in intrusion of the banned zone.
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@ Use parameter 45 (power-on coordinate recognition range).
In the default parameter state, the power-on coordinate system is between -180.000° and
179.999° as mentioned in (. You can change PRM45 to change the power-on coordinate
system arbitrarily. If this function is used to place the border of the coordinate system in the
banned zone, there is no need to determine the home position so that the 180° position is in
the banned zone.

PRM45
Default value : 270335
Setting range : 0 to 540671
Unit : pulses
Effect : The power-on coordinate system is between (setting - 540671) and setting.

<Example>
To prohibit entry into the banned zone shown in Fig. 8.6 (b), determine the coordinate
system between -90.000° and 269.999° positions.
Convert 269.999° into pulses.

269.999/360 x 540672 = 405502
Hence write "405502" in PRM45.

— After this setting is entered, the 200° position shown in Fig. 8.6 (b) is recognized to
be the 200° position after the power is turned on.

® This function becomes valid when it is used together with the oscillation action using G90
and G91.

® Do not use this function with G90.1, G90.2, G90.3, G91.1, G92, G92.1 or other codes causing
determination of the coordinate system.

[SMB-31E]
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5) Indexing table

(1) Application
Return to the power-off indexing position and start to index.

(2) Application example
Use a four-segment indexing table and rotate clockwise.
When work is started, return to the last indexing position of the previous day.

Fig. 8.7 Indexing Table

(3) Program key point

@ Use the memory of the programmable logic controller.

— From ABSODEX, issue an M code equal to the program number and save it in the

programmable logic controller.

@ When the power is turned on, execute the program having the same number as the M code

saved last.

@ Atthe programmable logic controller, select programs 1 to 4 in the indexing order and execute

them.

@ Use segment position output "M70".

Use "M70" together with "G101" to output the number (binary format) corresponding to the
indexing position, from the "M code output" pins of CN3 to the programmable logic controller.

(A0—1, A1—2, - A3—4 output)

[SMB-31E]
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® Direction of rotation
"G90.1" causes the shortest route travel. After the power is turned on, a travel occurs to the
designated indexing position on the shortest route even if the table has been manually moved.
Execution of the number immediately after the saved one causes indexing to the position
following the one indexed last time.
If "G90.1" in the program is replaced with "G90.2", clockwise rotation is caused.
If it is replaced with "G90.3”, counterclockwise rotation is caused.

<Program example 5>

Program No. 1

G11; Change the unit of F to the time (sec).
G101A4; Segment a full revolution into four.
G90. 1AOFO. 5: Shortest route absolute; travel to indexing position 0 (home position) in
0.5 sec.
M70; Segment position output ("1" is output.)
M30; End of program
Program No. 2
G11; Change the unit of F to the time (sec).
G101A4; Segment a full revolution into four.
G90. 1A1FO0. 5; Shortest route absolute; travel to indexing position 1 in 0.5 sec.
M70; Segment position output ("2" is output.)
M30; End of program
Program No. 3
G11; Change the unit of F to the time (sec).
G101A4; Segment a full revolution into four.
G90. 1A2F0. 5; Shortest route absolute; travel to indexing position 2 in 0.5 sec.
M70; Segment position output ("3" is output.)
M30; End of program

[SMB-31E]
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Program No. 4

Discontinue

G11;

Change the unit of F to the time (sec).

G101A4;

Segment a full revolution into four.

G90. 1A3F0. 5;

Shortest route absolute; travel to indexing position 3 in 0.5 sec.

M70;

Segment position output ("4" is output.)

M30;

End of program

[SMB-31E]
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6) Continuous Rotation

(1) Application
Stop the shaft, which keeps rotating during regular operation, at the designated position upon a
stop input.

(2) Application example
Roll feeder

ABSODEX

Fig. 8.8 Roll Feeder

(3) Program key point

@ Continuous rotation "G07"
Add a hyphen "-" before the rotation speed value for counterclockwise rotation like "G07A-10".
Enter the GO8 (acceleration time of continuous rotation) and G09 (deceleration time of
continuous rotation) settings.
The default value of the both settings is 1 sec.
(For details, refer to Table 6.3 "G Code List".)

@ Equal segment designation "G101"
If the segment number is designated with "G101" before continuous rotation "GO7" is
executed, the position stopping upon a "program stop input”, "continuous rotation stop input"
or "start input" becomes an indexing position.
For example, if "G101A36" is executed, a full revolution is equally segmented into 36.
The stopping position is one of the 36 positions.

(For details, refer to Table 6.3 "G Code List".)

[SMB-31E]
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Q@ After stop input
After the stop input is issued, deceleration occurs according to the "G09" setting, followed by
stoppage at the next indexing position. According to some timing of the stop input and the
rotation speed and deceleration time, the stopping position may be a farther indexing position.
@ Timing output (CN3-48)
If "G101A;G07;" is executed, the timing output is turned on each time the segment position
is passed. (For details, refer to Chapter 5. "HOW TO USE I/0".)

<Program example 6>

Program No. 1

G11; Change the unit of F to the time (sec).

G101A36; Segment the full revolution into 36.

GO08PO. 5; Set the continuous rotation acceleration time at 0.5 sec.

GO9PO. 5; Set the continuous rotation deceleration time at 0.5 sec.

GO7A-20: Set Fhe continuous rotation speed at 20rpm and the counterclockwise
rotation.

M30; End of program

Note 1: If the equipment configuration is the one shown in Fig. 8.8, deviation of alignment between the
equipment and actuator will cause an alarm or breakage of the actuator.
In addition, shaft extension causes deterioration in the rigidity of the machine and resonance.
Install a dummy inertia at a position nearest to the actuator.

Note 2: If a work torque (force that rotates the output axis) always acts on the output axis of the actuator,
use a model equipped with a brake.

Note 3: If "G101A36;" is omitted in the above program, deceleration begins immediately after the stop input
is supplied, to stop after 0.5 sec.

Note 4: To stop continuous rotation, supply one of the "program stop input”, "continuous rotation stop
input" and "start input". The action varies according to the supplied signal. For details, refer to
Table 6.3 "G Code List (1/3)".

[SMB-31E]
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9. GAIN ADJUSTMENTS

1) What is Gain Adjustment?
Gain adjustment indicates adjustment of the servo gain suitable for the installed load to achieve
operation of the ABSODEX at the best performance. Gain adjustments are made by the DIP switches,
G1 and G2 on the front panel. ABSODEX uses PID servo system, which provides three gain
parameters, P (proportional), | (integration), and D (differentiation). Gain should be adjusted by
determining the combinations of the three gains setting the G1 and G2 DIP switches rather than by
adjusting them individually.

Each element of P, | and D has the following characteristics.

P (proportional) : The torque proportional to the deviation between the target position and
current position is controlled and output. This coefficient functions to reduce
deviation.

| (integration) :  The torque is controlled and output so that it is the time integral of the

deviation between the target position and current position. This coefficient
functions to eliminate the deviation quickly.

D (differentiation) : The torque is controlled and output according to the time differentiation of
the target or current position. This coefficient controls and outputs the torque
instantaneously in response to the time variation caused by instructions or
external disturbance.

(1) G1(Gain1)
Gain 1 adjusts convergence time. Larger the setting becomes, greater the gain becomes while |
(integration gain) increases and D (differentiation gain) decreases. An increase in G1 reduces the
convergence time, while the stability of the control system becomes less stable and may allow
oscillation to occur more likely. When the load equipment does not have sufficient rigidity, adjust
G1 in lower range.

(2) G2 (Gain 2)
Gain 2 is adjusted in accordance with the load on the actuator. Larger the setting becomes,
greater the P (proportional gain), | (integration gain) and D (differentiation gain) becomes. An
increase in G2 reduces the overshoot in the positioning cycles. For a larger load, increase the
setting value.

[SMB-31E]
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(3) Preparation for Gain Adjustments
Before starting gain adjustments, ABSODEX unit must be firmly fixed to the machine, and install
load such as a table to the output axis.
Make sure that there is no interference to the rotating part.

Gain adjustments require a personal computer or a dialog terminal which has RS-232C port.
For communication using a personal computer, refer to Chapter 12. "COMMUNICATION
FUNCTIONS".

ABSODEX with the brake system should be adjusted using the program which dose not apply
brake.

® KEEP HANDS OFF from the rotating part as sudden motion
AWARN'NG may take place during gain adjustments.
Make sure of the safety for the full revolution of the actuator
before turning it on.

® MAKE SURE actuator rotation will not cause a danger
before starting, when the actuator cannot be seen.

® DIP switches G1 and G2 should be positively switched step
by step with a minus (-) screw driver while the actuator is
not in motion.
DO NOT switch 0 — F, or F — 0. (DO NOT switch the

DIP switches while the actuator is in motion.)

® Unless the actuator or load table is fixed firmly, fierce
vibration may occur.
Make sure these are firmly fixed, and make adjustments
with the actual using load condition or very close to such
condition.

® [f the load is changed, the gain must be adjusted again.

/\ CAUTION:

[SMB-31E]
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2) Gain Adjustment Method
There are two methods for the gain adjustment of ABSODEX: auto tuning and manual adjustment.

(1) Auto tuning function
While oscillating with the load installed, and the P, | and D gain parameters are automatically
obtained through calculation of the load according to the acceleration and output torque at the

time.

@ Preparation before auto tuning
Set DIP switches G1 and G2 on the front panel at "0-0."
After "0-0" is set, auto tuning becomes ready.

@ Auto tuning parameters
Auto tuning of ABSODEX is related with various parameters for defining the operation
conditions and other features.

PRM 80:
PRM 81:
PRM 82:
PRM 83:
PRM 87:
PRM 88:
PRM 89:

Integral gain

Proportional gain

Differential gain

Auto tuning command

Auto tuning torque

Auto tuning measurement starting speed
Auto tuning measurement termination speed

* For details, refer to Chapter 7. "PARAMETER SETTING."

® After initialization of the NC program and parameters (send "L17_12345"), the results of auto
tuning are lost and gain adjustment becomes necessary.

To prepare for the failure for auto tuning after the equipment is assembled (due to
interference of jigs or stopper), record the PRM 80 to 82 settings.

[SMB-31E]

To write PRM 80 to 82, turn the servo mode off ("M5").

If the combination of the actuator is changed after values are written in PRM 80 to 82, the
action refers to preset gains, possibly causing vibration.

If this happens,

back at "0-0."

set DIP switches G1 and G2 at "1-0" and execute auto tuning, then set them
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The following is the auto tuning flowchart.
For details, refer to Chapter 4. "TEST OPERATION".

START

Set G1to "0."
Set G2 t0 "0."

Connect the unit with the
dialog terminal and turn
the power ON.

Transmit "M5."

Transmit "L7_83_5."

After startup, stop
by the alarm?

Remove the cause.

Reset the alarm

GAIN
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Change the DIP switch on the driver panel with a

flathead (-) screwdriver.

Auto tuning becomes effective.

Use dialog terminal or teaching note software.

Turn the servo off.

Auto tuning oscillation starts.

Transmit "S7."

Transmit "M1."
N
Oscillating?
Y

Adjust the gain manually.

Turn the servo on.

END

Fig. 9.1 Auto Tuning Flowchart

— 94—

Enter the actual program to start operation.

For manual adjustment, refer to Section 9. 2) (2).
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@ Auto tuning with limitation in the rotation range of ABSODEX (such as a stopper or piping or
wiring in the hollow shaft)

a.

b.

According to the auto tuning procedure document, turn the ABSODEX servo off.

Oscillation of the auto tuning action begins at clockwise rotation. Turn the output axis of
the actuator counterclockwise by hand.

If ABSODEX interferes with a stopper or rotation is blocked by piping or wiring in the
middle of auto tuning to cause "alarm U," reduce the setting of "parameter 89" in 100
increments.

® Do not reduce the parameter 89 setting down below 200.
(Refer to Table 7.1 Parameter (8/8) in Section 7.1.)

If auto tuning fails during operation described in ¢, an excessive friction load is probable.
Increase the auto tuning torque (parameter 87) in 100 increments.

® In this case, note that the force exerted on the stopper, piping and wiring
increases.

If auto tuning fails in operation d, perform manual adjustment. For details, refer to Section
9. 2). (2) "Manual Adjustment.”

® Adjustment of result of auto tuning
To adjust the response (stiffness) of the output axis of ABSODEX adjusted with auto tuning,
change the last number ("5") in auto tuning command "L7_83 5."
Increase the number (from "1" to "5" to "9") to increase the stiffness.

[SMB-31E]

® With some equipment, too hard or soft response may cause oscillation of

ABSODEX or "alarm 1" during rotation.
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® Conversion from auto tuning to manual setting
How to replace the result of auto tuning with manual setting (DIP switches G1 and G2 on
driver panel) is described here.

a. The setting ("1" to "9") in the auto tuning command corresponds to the manual setting (at
DIP switch "G1") as shown in Table 9.1.
Table 9.1 Correspondence between Auto Tuning Command and DIP Switch G1
Auto tuning command | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9
DIP switch G1 | 7 | | 8 | | 9 | | A | | B

b. Enter the value corresponding to the auto tuning command setting, to DIP switch "G1."

c. Read the differential gain (parameter 82) of the result of auto tuning.
Let the readout value in response to communications code "L9_ 82" be "X."

d. Read the differential gain setting of the manual gain.
Let the readout value in response to communications code "L9M_82" be "Y."

e. While increasing the setting of DIP switch "G2" in "1" increments, read the differential gain
setting of the manual gain, using the communications code specified in paragraph d.

f. The setting of DIP switch "G2" with which "X" and "Y" is the most similar is the manual
setting of DIP switch "G2."

Note: Enter the setting of DIP switch "G1" at paragraph b. before reading the differential gain.

[SMB-31E]
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(2) Manual Adjustment
The manual gain adjustment flowchart is shown below.

( START )

Set G1to "0."
Set G2 to "0."

Enter an arbitrary program.

Program selection

Start

After startup,
stop by the alarm?

Reset the alarm

Increase G2 by "+1."

Use a regular screwdriver or the like to change the DIP
switch setting on the driver panel.
The shipment settings are "8" (G1) and "0" (G2).

For the entry, selection and starting procedures of the
program, refer to Chapter 4 "TEST OPERATION."

Increase G2 by "+1."

Decrease G2 by "1" or "2".

END

Fig. 9.2 Flowchart of Gain Adjustment

Repeat similar adjustment while changing the G1 setting, to adjust the gain more accurately.

If the rigidity of the equipment is sufficiently high, increase the G1 setting even with a smaller G2
setting after the above adjustment to improve the action state further.

For G1 and G2, refer to Section 9. 1) "What is Gain Adjustment?”.

[SMB-31E]
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10. ALARMS

An error to ABSODEX will display an alarm number in the 7 segment LED on the front of the driver.
At the same time, alarm outputs of I/O (CN3-44 and 45) will also be ON.
(Alarm output is made with the negative logic.)

1) Alarm Display and Description
The table 10.1 lists alarm displays and their description. Additional alarms for the GS type are shown

in Table 10.2.
Refer to Chapter 11. "MAINTENANCE AND TROUBLESHOOTING" for troubleshooting of the
alarms.
Table 10.1 Alarm (1/2)
LED Alarm _
Display No. Description Alarm Output Remarks
,-’ Program selection error
,-’. 0 NC program error Alarm 1 Program data error
@ 1 Position deviation over or Alarm 1 Settings of parameters 19 and 20 are
04, speed over Alarm 2 exceeded.
0_-’ 5 Regenerative resistor Alarm 1
L. overheat Alarm 2
'_Ci 4 Actuator overload Alarm 1
4, (electronic thermal) Alarm 2
'—0 5 Power module abnormal Alarm 1 Overcurrent, Module overheat
. Alarm 2
'-0 : Alarm 1
,-'. 6 Main power abnormal Alarm 2
'-' Communication error
Q:’. / (data input error) Alarm 1
,—" 8 CPU error (Indefinite) Hardware of CPU in the driver may be faulty.
,-’ An emergency stop input
. 9 has been made. Alarm 2
,-' An attempt was made to move while the
'-' A Brake abnormal Alarm 2 brake is on. The brake is applied during a
— e travel.
[SMB-31E]
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Table 10.1 Alarm (2/2)

LED Alarm o

Display No. Description Alarm Output Remarks
I-U - Parameters 8 and 9 settings are exceeded.
L. C Software limit over Alarm 2 Or £18 revolutions are exceeded.
L E Emergency stop by dialog Alarm 2
L. terminal
'-0 Alarm 1 . -
l:ﬁ. F Resolver abnormal Alarm 2 Error in position detector
,—’ H No M answer Alarm 2 Parameter 11 setting is exceeded.
0, No positioning answer
"—0' P Memory abnormal Alarm 2 Data writing error to internal memory.
g . Alarm 1
,-'. U Auto tuning abnormal Alarm 2

Sa—

(L
l: * (r and dot) will be displayed on LED.
|

® For servo off (M5 executed), Q:U, (dot only) will be displayed on LED.

e

® With no alarm displayed,

® DO NOT restart the actuator until it cools down if alarm 4

A CAUT'ON . (overloaded actuator: electronic thermal) is caused.

The following may be causes for alarm 4.
Remove the causes before restarting operation.

e Resonance or vibration
— Secure sufficient rigidity for the installation.

e Cycle time or speed
— Elongate the traveling time and stopping time.

e Structured to constrain the output axis
— Add M68 and M69 command.
(Refer to Section 8.3.)

[SMB-31E]
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[GS] Table 10.2 Additional Alarms for GS Type
Dli_sigy A'I\il)'m Description Alarm Output Remarks

U-I Actuator and driver The combination between the actuator
— 3 Alarm 1

I} combination error and driver is incorrect.

Q:U L Actuator communication Alarm 1 Failure to receive actuator data

'_0, error Alarm 2

® Alarm 3

Alarm 3 is displayed when the power is turned on with a wrong combination between the
actuator and driver to urge the operator to check the connection.

Alarm 3 is temporarily removed upon resetting, but it is displayed again after the power is
turned off then on again. Check that the actuator connected with the driver is correct, enter
the program or parameters and reset so that alarm 3 is not caused upon power-on.

Supplementary description
After the driver is connected with the actuator and the program or parameters are entered,
the data about the connected actuator is stored in the driver and the combination between
the driver and actuator is determined. If an actuator different from the one stored in the
driver is connected, alarm 3 is caused. After the above operation, the data about the
actuator stored in the driver is updated. Combination can be changed arbitrarily.

The data about the actuator stored in the driver is initialized and alarm 3 is not caused
with any combination in the following cases.

@ Shipment state

@ After initialization

@ If a program or parameter is entered without an actuator

/\ CAUTION:

® Even if alarm 3 is caused, program execution can be made.
However, to avoid unexpected operation caused by wrong
combination, check the program and parameters without fail
before executing the program.

[SMB-31E]
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2) Servo Status for Alarms
Alarm: 1, 2,4, 5, 6, 9 (parameter 23 = 3), A, Fand L
Servo OFF

Alarm: 0, 3, 7, 9 (parameter23=1),C,E,H, Pand U
Servo ON

When an alarm occurs while an NC program is executed, the program execution will be terminated to
turn into the servo conditions as described above. However, for the alarm 7 (communication error) or
alarm 3 (combination error), the program execution will be continued with alarm output and displayed.

Reset signal input after eliminating the cause of alarms will cause the servo-off alarm to turn to
servo-on. Alarms 9 (parameter 23 = 1) and E will cause the servo-off and then servo-on.

® For an alarm, make sure that the cause of the alarm is

ACAUT'ON eliminated prior to resetting. For alarms, refer to Chapter

11. "MAINTENANCE AND TROUBLESHOOTING".

[SMB-31E]
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11. MAINTENANCE AND TROUBLESHOOTING

1) Maintenance Inspection

(1) Periodical Inspection
For using ABSODEX long time, make a periodical inspection (once or twice a year). Turn off
power for inspection except for the items 5 and 7 which require to be inspected with power ON.

Table 11.1 Periodical Inspection

Inspection ltem

Inspection Method

Countermeasures

1. Dust inside the driver

2. Loose terminal screw and
connectors

3. Discoloration by heat, and
damage, and liquid leak from
the capacitor

4. Check if dust is stuck in the
vent hole on the upper and
lower faces of the driver.

5. Abnormal noise from actuator
and brake part.

6. Cuts and crack in cable.

7. Power voltage

8. Compressed air pressure for
brake (with pneumatic brake)

9. Fouled air filter for compressed
air (with pneumatic brake)

10. Brake condition (with brake)

Inspect internal visually.

Check that the screws and
connectors are not loose.

Visually inspect internal.

Check the vent hole of the
driver visually.

Confirm by hearing.

Check the cable visually.

Confirm the supply voltage
with a tester.

Check the air pressure
gauge.

Inspect the filter visually.

Inspect the brake manually.

Clean internal of the driver.

Re-tighten screws and connectors.

Replace parts or request CKD to
repair.

Clean.

Replace parts or request CKD to
repair.

Replace faulty cable.
Check the power supply system to

supply power within the specified
voltage range.

Adjust the regulator. (0.5MPa)

Follow the air equipment
maintenance manual.

Replace brake parts or request
CKD to repair.

(2) Maintenance Parts List

[SMB-31E]

Table 11.2 Maintenance Parts List

Parts Name

Model Maker

Remarks

1. SELEX valve

AX-0002 CKD
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(3) Parts Replacement Intervals and Replacing Method
SELEX valve (for pneumatic brake) AX5000, AX8000 series

Replacement Timing:
The valve has an estimated life cycle of 10,000,000 times of motion using clean
compressed air (at 0.5MPa).

Replacing Method:
SELEX valve for brake is located in the connector base on the side of the actuator.
Loosen the hex cap screws to remove the connector base, and remove the screws fixing
the valve for replacing the valve.

Connector

Selex valve

2 Screws (2 places)

Bolts (3 places)

P =——

. Connector base

Fig. 11.1 Replacement of Valve

® An O-ring is installed between the connector base and the unit. For re-assembly, make sure
this O-ring is correctly mounted. Selex valve (AX-0002) is provided with a gasket, which
should be correctly mounted for assembly of the valve.

® With AX5022 to AX5150, AX8045 and AX8070, one Selex valve is used.

(4) Replacing Electrolytic Capacitor
The capacitors used for the driver are an electrolysis type, which deteriorates with time.
Deterioration speed depends on the ambient temperature and using condition. When used in an
air conditioned space, the condensers will last about ten years under daily operation for 8 hours.
Request CKD to replace it with a new one.
When solution leak or open pressure relief valve are found in the periodical inspection,
immediately request CKD to repair.

[SMB-31E]
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2) Troubleshooting

Discontinue

Table 11.3 Troubleshooting (1/4)

Symptom

Probable Cause

Countermeasures

1. Power does not turn on.

@ Voltage is not measured
(confirmed by a tester).

& Fuse inside the driver is blown.

- Check the power system.

- Repair.

2. Output axis rotates when
power is turned ON to

cause alarm lamp to light.

€ Gain adjustments are not made.

@ Actuator and driver have different
serial numbers. [S]

& Cable between the actuator and
driver is broken or the connectors
are loose.

€ Wrong UVW connection

- Adjust gain (Refer to Chapter 9. "GAIN
ADJUSTMENTS").

- Use the driver and actuator having the
same serial number. [S]

- Check the cable connector.

- Change the wring connection of the
cable.

3. Alarm F will light when
power is turned on.

@ The resolver cable between the
actuator and driver may be broken
or the connectors may be loose.

@ Actuator and driver have different
serial numbers. [S]

@ Excessive moment and lateral loads
are applied to the actuator.

- Check the cable connectors.

- Use the driver and actuator having the
same serial number. [S]

- Check the equipment alignment.
Remove excessive load.

4. No communication with a
personal computer or a
dialog terminal.

4 Communication cable is broken or
connectors are loose.

€ Baud rate of a personal computer
does not match that of the driver.

€ Communication cable wiring is not
correct.

- Check the cable connectors.

- Confirm communication specifications
such as baud rate and parity.

-> Correct the wring connection of the
cable.

5. Load table vibrates.

€ Gain adjustments are not sufficient.

@ Load is not fixed tight.
@ Load does not have enough rigidity.

@ Friction load is large.
€ Loose connection of actuator

- Adjust gain (Refer to Chapter 9. "GAIN
ADJUSTMENTS").

- Tighten bolts.

- Increase load rigidity by reinforcement
and to adjust gain smaller.
Install dummy inertia, and use
anti-vibration filter

- Reduce friction load.

- Retighten the bolts.

6. Alarm O turns on.

@ NC program error

€ Program number setting input has
been made while writing a program.

4 An unknown program number is
selected and started.

@ Started in servo-off mode (G12P0)

- Review the NC program.

- DO NOT turn on number setting while
writing a program.

- Change the program number or write a
program.

-> Turn the servo on (G12P100) before a
rotation code.

[SMB-31E]
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Table 11.3 Troubleshooting (2/4)
Symptom Probable Cause Countermeasures

7.Alarm 1 lights.

€ The actuator is loosely tightened.

@ Load is excessive.

@ DC power (24V) is not supplied for
brake built-in series.

@ Valve for pneumatic brake is faulty.

€ Actuator and driver have different
serial numbers. [S]

4 Connection of the drive to actuator
is not right.

€ Output axis is restricted by machine
clamp mechanism.

@ Load is not fixed tight.

€ Gain adjustments are not made
sufficiently.

- Retighten the bolts.
Retighten without fail.

- Reduce speed.
- Supply 24VDC (Refer to 3. 2). (4).).

- Replace the valve (Refer to Fig. 11.1.).

-> Use the driver and actuator having the
same serial number. [S]

- Check the cable connectors.
(Refer to Fig. 3.1.)

- Apply or release the brake in the
program (Refer to 8.3.).

- Tighten bolts.

- Adjust gain (Refer to Chapter 9. "GAIN
ADJUSTMENTS".).

8. Alarm 2 lights.

@ Acceleration/deceleration cycles are
large.

- Set stop time longer (Take time for heat
reduction to re-start).

9. Alarm 4 lights.

@ Acceleration/ deceleration cycles
are large.

€ Moving time is short.
@ Load equipment resonates.

€ Output axis is restricted by machine
clamp mechanism.

@ Rotation and friction torque of load
equipment is large.

- Set stop time longer (take time for heat
reduction to re-start).

- Revise the program.

- Install dummy inertia (Refer to 2. 1).
(3)), and use anti-vibration filter (Refer
to 7. 10).).

-> Perform brake-on/off in the program
(Refer to 8. 3).).

- Reduce the load.
Increase the size of ABSODEX.

10.Alarm 5 lights.

@ Insulation of the actuator is faulty.

& Connection of the actuator and
driver is not correct.

€ Ambient temperature around the
driver is high.

- Check the cable connectors, and
installed environment.

- Check the cable connection
(Refer to 3. 2). (2).).

- Ventilate to reduce ambient
temperature.

11.Alarm 6 lights.

€ Power voltage is low.

@ Instantaneous power failure has
occurred.

@ Power resumed immediately after
power off.

- Check the power system.
- Check the power system.

- Turn off power, and turn it on after a few
seconds.

— 114 —
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Table 11.3 Troubleshooting (3/4)
Symptom Probable Cause Countermeasures

12. Alarm 9 lights.

€ Emergency stop is input.

€ 24VDC is not supplied.

- Check /O signal.
Confirm the parameter 23.

> Supply 24VDC.

13. Alarm A lights.

€ An attempt was made to rotate with
brake-on.
The brake is applied in a travel.

@ Parameter 28 is set for motion.

- Review the program.

- Revise the parameter and review the
program.

14. Alarm H lights.

€ Answer input is not made for M
code, and positioning completion.

€ No answer input is supplied.

€ Parameter was changed by
mistake.

@ A start input or home positioning
input is supplied in the state waiting
for an answer input.

- Check /O signal.
Confirm the parameters 11,12 and 13.

- Confirm program and timing of
sequencer (PLC).

- Confirm the parameters 12 and 13.

- Check /O signal.

15.Alarm C lights.

@ Internal coordinate system has
overflowed (G92 user coordinate
system).

€ Parameter was changed by
mistake.

- Review the program
(reset the G92 coordinate system).

- Revise the parameters 8, 9 and 10.

16. Alarm E lights.

@ Dialog terminal is faulty.
€ RS-232C cable is shortcircuited.

- Repair the terminal.
- Check the cable.

17. Alarm F lights.

@ There is a fault in power-on
coordinate recognition.

- Inspect the resolver cable wiring.

- Check if the output axis rotates during
power-on.

18. Alarm P lights.

€ The driver is faulty.

- Repair the driver.

19. Alarm L lights.
[GS]

€ There is a communication error
between the actuator and driver.

4 The communication board is not
provided.

- Check the cable wiring.

- Check the communication board.

20. Alarm 3 lights.
[GS]

& There is a combination error.

- Check the combination between the
actuator and driver.

- Enter the program and parameters
again.

21. When the program is
stored, alarm 7 lights up
and the program is not

@ The program area is full.
€ Program data is broken.

- Delete unnecessary programs.

-> Clear the program memory area and
enter again. (L17_9999)

stored. € Write protection state - Check the start input wait output.
The program can be stored during start
input wait output state.
€ No answer input is supplied in - Check /O signals.
response to an M code or Check parameters 11, 12 and 13.
positioning completion output.
[SMB-31E]
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Table 11.3 Troubleshooting (4/4)
Symptom Probable Cause Countermeasures

22. Start signal input will not
cause motion to be made.

@ Program is not input.
@ Brake is applied.
€ 24VDC I/O power is not supplied.

@ Input signal is shorter than 20m sec.

4 No automatic operation.

- Input motion programs.
- Release the brake.

- Check power source
(Refer to 3. 2). (5).).

- Set longer input signal time
(Refer to 5. 2).).

- Set to auto mode.
Confirm the parameter 29.

23.Pneumatic brake does not
release.

€ 24VDC I/O power is not supplied.

@ Valve is faulty.

- Check power source
(Refer to 3. 2). (5).).

- Replace the valve (Refer to Fig. 11.1.).

24.The electromagnetic brake
does not release.

€ 24VDC I/O power is not supplied.

€ 24VDC is not supplied to the
electromagnetic brake.

- Check the power supply and wiring.
(Refer to Section 3.2 (4).)

- Check the power supply, wiring and the
relay. (Refer to Section 3.2 (4).)

25.Alarm 7 lights when
connected to the dialog
terminal.

€ Parameter 26 is changed.

- Check the parameter 26.

26.The start signal supplied
after recovery from an
emergency stop does not
cause a start.

@ Position in the program where start
input wait (MO) is written

- Change the position of "M0".

27.Repetitive five-segment
(72-degree) indexing
operations cause
deviation.

¢ Accumulated error due to
incremental dimension

- Use the equal segment program
(G101).

28.Parameters are not stored.

@ Pulse string input (M6) operation
mode

€ No answer input is supplied in
response to an M code or
positioning completion output.

- Change to the automatic operation (M1)
or single block (M2) operation mode
and store.

- Check /O signals.

Check parameters 11, 12 and 13.

29.Alarm U lights up.

@ Too large friction load
@ The brake is applied.

@ Interference of rotating parts with
jigs or equipment

- Increase the parameter 87 setting.
- Release the brake.
- Remove peripheral devices.

30. Oscillation after auto tuning

€ No gain adjustment at panel

@ The rigidity of the equipment is too
small.

- Change DIP switches G1 and G2 on the
panel to "0-0."

- Install a dummy inertia and perform
auto tuning.

- Adjust the gain manually. (Refer to
Chapter 9. "GAIN ADJUSTMENTS".)

® When the output axis of the actuator is manually rotated without power-on with the driver
and actuator connected, torque pulsation may be felt, but this is not abnormal condition.

® When the above countermeasures will not help troubleshooting, contact CKD.

—11-6 —
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3) System Initializing
System initializing means to clear all NC programs, and set parameters to the default values.
For this, dialog terminal or a personal computer is required.

Procedure:
@ Connect the dialog terminal to CN1.
@ Select terminal mode on the dialog terminal, and input L17_12345 <.
® Turn off power, and turn it on again.

For system software version-up, make sure system initializing is done.

® The above procedure will erase all the programs and parameters in the driver.
Make sure backup of these are made before starting the procedure.

[SMB-31E]
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Discontinue

12. COMMUNICATION FUNCTIONS

Through RS-232C port (CN1), operation mode switching and data setting can be done with a dedicated
dialog terminal or a personal computer.

1) Communication Codes

(1) Kinds of Code

Communication codes are classified into three code groups starting with M, S, and L, each
having the functions as described below.

Table 12.1 Kinds of Communication Codes and Return Value

Code Group Function Return Value (Normal) Return Value (Abnormal)
M1 to M6 Operation mode switching 0 *(2AH)
S1to §7 L . .
$10, S20 Motion instruction 0 (2AH)
Value defined by each *
L1toL21 Data I/O code (Table 12.4) (2AH)

(2) Communication Codes and Data
Communication codes are sequentially transmitted in ASCII codes, and with CR (carriage return
code ODH) added at the end. When data are required for communication code (L7, and L9),
insert space (20H) between a code and data, or between data.

The driver after having received the communication code will return the following return value,
listed in Table 12.1, and CR, and LF (line feed code 0AH).

<Example 1>

Parameter setting.....to set 3 for parameter 1

Data sent to the driver Data returned by the driver (return value)
L7 1.3 CR 0 CRLF
(_denotes space.)

<Example 2>

To switch to MDI (manual data input) mode.

Data sent to the driver Data returned by the driver

M3 CR

0CRLF

Return values for non-defined code or data is * (2AH), which causes alarm 7.

[SMB-31E]
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(3) NC Program Input (L11) and its Return Value
Inputting NC program to the ABSODEX driver will send out NC program following L11.
The return value is "0" for normal, and if there is a problem with the sent NC program, the block
number in question and the error content number are returned.

Return value
[Block Number] _ [Error Number] CR LF
Block number is assigned serially with 1 for the head block.

Error Number:

0

© 00 N OO O B~ W N -

Not defined

No program number or M30

The codes of the same group that cannot be written together exist in the same block.
Out of data setting range or the program memory is full.

Speed designation has not be made.

Non-defined code

Program number already registered has been specified.

O code is duplicated in the same program number.

Incorrect use of P code

No data to follow the code or data only without code

® Programs and parameters can be re-written 100, 000 times.

[SMB-31E]
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2) Communication Code List

(1) Operation Mode Switching

[SMB-31E]

Table 12.2 Operation Mode Switching Code

Code Description Input Data Type Remarks
g (Note)
M1 Automatic mode M1 [CR] Power-on mode. .
Mode in which programs are run continuously.
M2 Single block mode M2 [CR] 't\a/llcc))glf in which programs are executed block by
MDI (Manual Data Mode in which NC code input through RS232C
M3 M3 [CR] o
Input) mode port is instantaneously executed.
Md Jog mode M4 [CR] g%?cmunlcatlon codes S5 and S6 enable job
M5 Servo off mode M5 [CR] (S)(la\:ectmg M1 to M4 and M6 will turn the servo
In this mode, operation proceeds according to
Pulse string inout pulse string input signals.
M6 91np M6 [CR] Disable motions by using the NC program, and
mode. : .
changing parameters. To change, switch to M1
to M5.

Note: Change parameter 29 (power-on mode) to change the power-on operation mode to M2 or M6.

"CR" denotes carriage return code (ODH).

Under servo-off status, output axis can be manually rotated as the actuator loses its
restriction torque. Under these conditions, communications enable to refer to the current
position helping find machine standard reference position. (For brake built-in models, brake
releasing is required.)

When switching the operation mode, do not rotate the output axis.

To mechanically hold the output axis in the servo-off mode (after M5 is executed), do not
execute mode switching between the servo-off (M5) and automatic operation (M1) modes,
and output axis retention resetting simultaneously, but stagger between the two timings.

Switching servo-off mode to other operation modes (M1 to M4) will cause an alarm to be ON,
and then the alarm will be cleared, if there is no abnormality.

Use under MDI mode will not permit an input, unless the program capacity is less than 95%.
If this 95% is exceeded, delete a part of NC program.

K —

Ly
o

Under servo-off status, LED * (dot only) is displayed on the driver panel.

—12-3 —



Discontinue

\ 12/

COMMUNICATION
FUNCTIONS
V
(2) Motion Instructions
Table 12.3 Motion Instruction Codes
Code Description Input Data Type Remarks
S1 Start S1[CR] Same functl'on as CN3 program start input
(Auto run, single block)
S2 Program stop S2 [CR] Same function as CN3 program stop input
S3_[NC data][CR]
S3 MDI & execution Example : One block of NC code is input and executed.
S3_A100F0.5 [CR]
S4 Home return S4 [CR] Same function as home return instruction input
S5 Jog (CW) S5 [CR] Rotation continues in accordance with the
parameters 14 and 15 until CN3 program stop
input or continuous rotation stop or S2 and S20
S6 Jog (CCW) S6 [CR] communication code is input.
Effective only for alarm
S7 Alarm reset S7ICR] Same function as CN3 reset input
Valid only when an answer is waited for.
S10 Answer response | S10 [CR] Same function as that of CN3 answer input
Continuous rotation Continuous rotation G7 jog operation stop
S20 stop S20 [CR] Same function as CN3 continuous rotation stop
input

® "CR" denotes carriage return code (0DH), and "_" denotes blank space code (20H).

® For MDI data, motion instruction value "A" must be input together with Speed Instruction
Value "F”.

— 124 —
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(3) Data Input and Output

Table 12.4 Data Input and Output Code (1/3)

Code Description Input Data Type Output Data Type
[Alarm Number] [CR] [LF]
L1 Alarm Number Output L1 [CR] Example :
ALM1_ALM2---[CR] [LF]
NO ALARM [CR] [LF]
L2_[IO Address] [CR] [10 Data] [CR] [LF]
4 digit, HEX displa 4 digit, HEX displa
L2 I/0 Status Output M) g pay g Pay
Example : Example :
L2_E080004 [CR] 0280 [CR] [LF]
Current Position Output [Position Data] [CR] [LF]
6 digit maximum
L3 | Unit : Pulse L3 [CR] (0 to 540671)
Coordinate : Actuator coordinate Example :
1234 [CR] [LF]
Current Position Output [Position Data] [CR] [LF]
7 digit maximum
L4 Unit : Degree L4 [CR] (0 to 359.999)
Coordinate : Actuator coordinate Example :
180.001 [CR] [LF]
Current Position Output [Position Data] [CR] [LF]
8 digit maximum
L5 Unit : Pulse L5 [CR] (-9999999 to +9999999)
Coordinate : G92 coordinate Example :
4321 [CR] [LF]
Current Position Output [Position Data] [CR] [LF]
9 digit maximum
L6 [ Unit : Degree L6 [CR] (-6658.380 to +6658.380)
Coordinate : G92 coordinate
L7_[Parameter Number]_[Data] [CR]
L7 Parameter Data Input Example : 0 [CR] [LF]
L7_1_3[CR]
To set 3 to the parameter 1.
L8 Not to be used
L9 _[Parameter Number][CR] |[Data] [CR] [LF]
L9 Parameter Data Output Example : Example :
L9 1[CR] 3 [CR] [LF]
L10 [CR] [Currently set program number]
L10 Program Number Output [CR] [LF]

Note: The I/0O address is mapped at each bit of input signal address E080008 and output signal address
E080004.

For signal-to-bit correspondence, refer to Chapter 5. "HOW TO USE 1/0".

® "CR" denotes carriage return code (0DH), "LF" denotes line feed code (0AH) and "_"
denotes blank space code (20H).

® Use parameter data input (L7) only in the automatic operation or single block mode during
program stop.
DO NOT turn off the Main power for 2 seconds after setting the data.

[SMB-31E]
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Table 12.4 Data Input and Output Code (2/3)
Code Description Input Data Type Output Data Type
L11_[NC Program][CR]
L11 NC Program Input | Example : 0 [CR] [LF]
L11_O100N1A90F1; N2G91A45;
N3G90A45; N4J1;M30; [CR]
L12_[NC Program Number] [CR] [NC Data] [CR] [LF]
L12 NC Program Output | Example : Example :
L12_200 [CR] O200N1G90A0F2M1; M30;
[CR] [LF]
[Using Memory Capacity]
NC Program Number] [CR] [LF
L13 NC Program Number | (CR] [ g u 1 [CRI[LF]
dlreCtOI’y Output Examp|e :
2[%]1 23510 -[CR] [LF]
L14 Not to be used
L15 Not to be used
Desianati ip L16_[program Number] [CR]
esignation of Program
L16 e omber o | Example : 0 [CR] [LF]
L16_100 [CR]
L17_[Program Number] [CR]
Setting program number to "9999"
Delete of Program g prog
L17 Numberg will delete all programs. 0 [CR] [LF]
Program number "12345" will
initialize the system.
L18_[Current Program Number]
Chanae of Proaram _[New program number] [CR]
L18 Nimber Example : 0 [CR] [LF]
L18_100_200 [CR]
0100 changed to 0200.
Output of the Next Block
L19 of Program to be L19 [CR] [NC Program] [CR] [LF]
Executed
L20 Not to be used

® "CR" denotes carriage return code (0DH), "LF " denotes line feed code (0AH) and "_"
denotes blank space code (20H).

® Use the communication codes, L11, L17 and L18 only when the program is not executed in
Automatic mode or Single block mode.
DO NOT turn off the Main power for 2 seconds after setting the data.

—12-6 —
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Table 12.4 Data Input and Output Code (3/3)
Code Description Input Data Type Output Data Type
[Mode] [CR] [LF]

L21 Mode Output L21 [CR] Example :

M1 [CR] [LF]
L22 to L88 Not to be used
Serial actuator number [Serial number] [CR] [L.F]

L89 output L8I [CR] Example :

Ser.1234567 [CR] [LF]

® The L89 communication code will not function with Teaching Note that has a function to
automatically display the serial number.

[GS] ® The L89 communication code cannot be used without connection with the actuator.

[SMB-31E]
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Baud Rate

Baud rate is fixed to 9600. It can't be changed.

The default setting of the baud rate is 9600 baud. To change, contact us.

The baud rate of Dialog Terminal is set at 9600 baud.

For details of communication specifications, refer to Chapter 15. "DRIVER SPECIFICATIONS".

Communication Methods
Writing data into and reading from ABSODEX driver using communication codes requires a dialog
terminal or a personal computer.

(1) Communication Examples
The following are the examples of control method of ABSODEX using the communications.
Connect the dialog terminal or a PC and communicate.
(_ denotes blank space, and <! denotes the Enter key.)

@ MDI (Manual Data Input) mode --- Execution immediately after data input.
< Key in > < Description >
M3 Mode setting
S3_A90F1<] Motion instruction (90°, 1 second)

S3 and motion data are sent in the same manner.
@ Auto Run Mode

<Key in > < Description >
M1 Mode setting
L11_O100N1G91A90F 1;J1; < Program input
L16_1 00« Program number selection
S1<d Start
S2< Stop

® When making a communication program on a PC, make sure that return values processing
for the communication codes are made.

[SMB-31E]
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(2) Example of RS-232C Interface Cable Connection Diagram
@ PC side Dsub 9-pin (DOS/V machine)

PC Side (DOS/V machine) Driver Side

Signal name Pin No. Pin No. Signal name
DCD 1 Er- -: 1 TXD
RD 2 /E/E/_ 2 RXD
TD 3 —/;/E/ 3 RTS
DTR 4 i E 6 CTS
GND 5 Lo 5 FGND
DSR 6 \\; 7 EMG
RTS 7 i ; 8 DGND
cTS 8 | L 9 +5V
RI 9 e 4 NC

FG

Connector : D-sub 9-pin

Plug

: XM2D-0901 (Omron)

Hood : XM2S-0913 (Omron)

Plug

Connector : D-sub 9-pin
: XM2A-0901 (Omron)
Hood : XM2S-0911 (Omron)

Fig. 12.1 RS-232C Cable Connection Diagram (Dsub 9-pin)

Our product model: AX-RS232C-9P

@ PC side half pitch 14-pin (old PC9801 series)

PC Side (PC9801 Series) Driver Side
Signal name Pin No. Pin No. Signal name
RXD 1 1 TXD
TXD 9 2 RXD
CTS 4 3 RTS
RTS 10 :I I: 6 CTS
GND 13 T 5 FGND
RSEN 12 J 7 EMG
GND 14 8 DGND
9 +5V
4 NC

Connector : Half pitch 14-pin
: 10114-3000VE (Sumitomo 3M)

Plug

Hood : 10314-42F0-008 (Sumitomo 3M)

Plug

Connector : D-sub 9-pin
: XM2A-0901 (Omron)
Hood : XM2S-0911 (Omron)

Fig. 12.2 RS-232C Cable Connection Diagram (half pitch 14-pin)
Our product model: AX-RS232C-14P

[SMB-31E]
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@ PC side Dsub 25-pin (old PC9801 series)
PC Side (PC9801 Series) Driver Side
Signal name Pin No. Pin No. Signal name
GND 1 5 FGND
TXD 2 1 TXD
RXD 3 >< 2 RXD
RTS 4 3 RTS
CTS 5 :I I: 6 CTS
GND 7 8 DGND
7 EMG
9 +5V
4 NC
Connector : Dsub 25-pin Connector : D-sub 9-pin
Plug : XM2A-2501 (Omron) Plug : XM2A-0901 (Omron)
Hood : XM2S-2511 (Omron) Hood : XM2S-0911 (Omron)

Fig. 12.3 RS-232C Cable Connection Diagram (Dsub 25-pin)
Our product model: AX-RS232C-25P

® Do not use the general-purpose cross or straight type

ACAUTION RS-232C cable. The internal connection is different.

® NO. 7 and 9 pins of CN1 are designed for use with a
dedicated dialog terminal. When connecting other than this
to CN1, do not connect to No. 7 and 9 pins so that the driver
will not be damaged by incorrect wiring.

® For Dsub 25 and 9 pins on the PC side, the fitting screw
may vary depending on the PC makers. Make sure of the
screw type with the manufacturer.
The hood model numbers are different depending on the
size of the screws;

M2.6 (Metric)
Hood: XM2S-J[111 (Omron)

M3 (Metric)
Hood: XM2S-[J[112 (Omron)

#4-40UNC (Inch):
Hood: XM2S-[1[113 (Omron)

(OO denotes 25 or 09.)

[SMB-31E]
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13. SUPPORT FOR EUROPEAN STANDARD

Discontinue

The following models of ABSODEX are certified to EN standards by TUV Rheinland.
(The support is provided with optional models.)

1) Models Certified to European Standards

[S] Table 13.1 List of Models Certified to European Standards
Model
Series
Actuator Driver Source Voltage
_____ AX 1022AX90228 3-phase or single-phase 200 to 230VAC,
AX1000 AX1045 AX9045S single-phase 100 to 115VAC (J1)
AX1075 AX9075S 3-phase or single-phase 200 to 230VAC
AX2006 AX9006S
AX2012 AX90128 3-phase or single-phase 200 to 230VAC,
AX2000  f------mmmeme b ;
AX2021 AX9021S single-phase 100 to 115VAC (J1)
AX2042 AX9042S
_____ A X3022AX90228 3-phase or single-phase 200 to 230VAC,
AX3000 AX3045 AX9045S single-phase 100 to 115VAC (J1)
AX3075 AX9075S 3-phase or single-phase 200 to 230VAC
AX4009 AX9009S
"""""""""""""""""""" 3-phase or single-phase 200 to 230VAC,
Ax4000 | AX4022 | AX9022S single-phase 100 to 115VAC (J1)
AX4045 AX9045S
AX4075 AX9075S 3-phase or single-phase 200 to 230VAC
_____ A X5022AX9022S 3-phase or single-phase 200 to 230VAC,
AX5000 AX5045 AX9045S single-phase 100 to 115VAC (J1)
AX5075 AX9075S 3-phase or single-phase 200 to 230VAC

[SMB-31E]
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[GS] Table 13.2 List of Models Certified to European Standards
Model
Series
Actuator Driver Source Voltage
AX2006G AX9000GS
""""""""""""""""""" 3-phase or single-phase 200 to 230VAC,
AX2000 | AX2012G | AX9000GS single-phase 100 to 115VAC (J1)
AX2018G AX9000GS
AX4022GAX9000GS 3-phase or single-phase 200 to 230VAC,
AX4000 AX4045G AX9000GS single-phase 100 to 115VAC (J1)
AX4075G AX9000GS 3-phase or single-phase 200 to 230VAC

® Tables 13.1 and 13.2 indicate EU standard-certified models.

A single-phase 200 to 230VAC power supply can be used for the 3-phase 200 to 230VAC
specification driver.

However, with 50N-m or larger rating models, the maximum output torque around the
maximum speed is smaller.

To operate with the single-phase power supply, connect the single-phase power cables to
the L1 and L2 terminals.

2) Applicable Standards

(1) Low voltage directives
Driver : EN50178

Actuator : EN60034-1
: EN60034-5

(2) Electromagnetic compatibility directive

Driver : EN61800-3
: EN55011
: EN61000-3-2
: EN61000-6-2

[SMB-31E]
—13-2 —



Discontinue

\ 18/

SUPPORT FOR
EUROPEAN STANDARD

\Y

3) Precautions on Operation in Europe (EU member country)

(1)

()

[SMB-31E]

Installation condition

Be sure to observe the following installation conditions to operate our product safely.
Installation category: Category |l

Pollution degree : Class 2

Protection against electric shock

The product is designed to comply with the protective class | structure.

The power supply circuit, primary control circuit and secondary control circuit (inputs/outputs of
CN1, CN2 and CN3) are isolated from each other with reinforced isolation.

To operate our product, install it in an IP4X or better enclosure (such as a control cabinet) to
avoid direct contact with dangerous voltages.

Environment

Operate our product in pollution degree class 2 or cleaner environment. To use it in pollution
class 3, install the driver in a control cabinet (IP54) where entry of water, oil, carbon, metallic
powder, dust and others is blocked.

Power supply

Operate under conditions of installation category Il. To achieve the purpose, use a reinforced
isolation transformer at the power supply input section and use varistor (TVS) or the like to block
1500V or higher impulse voltages.

Grounding

Be sure to ground the protective grounding terminal of the driver to avoid electric shock.

Even if an earth leakage breaker is used, be sure to ground the protective grounding terminal of
the driver to avoid electric shock.

Connect only one cable when connecting a grounding cable to the protective grounding terminal.
Do not tighten two or more cables at a single terminal.

Dialog terminal

Check if the dialog terminal complies with the standard applied to the final product in which
ABSODEX is installed. For the judgment of danger, refer to EN1050. For robots, refer to EN775,
ANSI/RIA R15.06 and ISO 10218.
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(7) Test operation
Perform test operation in the final installation state according to the description given in EN50178
(insulation resistance 9.4.5.4, visual inspection 9.4.1, and operation test 9.4.7).

(8) Wiring precautions
Be careful to avoid contact between the primary and secondary cables at the terminal block. Use
crimp terminal equipped with insulating tube for the wiring at the terminal block.

Insulating tube Crimp terminal

Cable /

4]
-@ Primary circuit
I

Secondary circuit

Fig. 13.1 Wiring at Terminal Block

(9) Connection of circuit breaker
To connect the main power supply, connect a circuit breaker having a rated current matching the
model, for each driver. For the rated current of the circuit breaker, refer to Tables 13.5 and 13.6.

(10) Earth leakage breaker
When using RCD (residual-current-operated protective device; protective device such as the
earth leakage breaker), use type B, which operates even on the direct current, on the main power
supply side of the electronic device (EE; ABSODEX driver).
Otherwise double isolation, separation of EE with reinforced isolation, or an isolating transformer
is necessary to isolate from the power supply.

(11) Emergency stop
The category of the stopping function of the equipment in which ABSODEX is installed depends
on the danger degree. Category 2 is insufficient for the emergency stop in most cases. Use an
electromagnetic switch or other electric parts to shut off from the main power supply or take
similar measures.
Note that, if the power supply is shut off during rotation of the output axis of the actuator, the
output axis may keep rotating due to inertia force.

[ Description of term|

Category 2: Controlled stop; the mechanical operating device remains supplied with
electric power. (Description is given in Section 9.2.2 of EN60204.)
The emergency stop function of the inside of ABSODEX belongs to category 2.

[SMB-31E]
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Table 13.3 Actuator

Condition Temperature Humidity Atmospheric Pressure
0,
During operation 0to 45°C 20 to 85%RH, 86kPa to 106kPa
no condensation
0,
During storage -20 t0 85°C 20 to 90%RH, 86kPa to 106kPa
no condensation
o,
During transportation -20 to 85°C 2010 90 /(’RH' 86kPa to 106kPa
no condensation

Table 13.4 Driver

Condition Temperature Humidity Atmospheric Pressure
o,
During operation 00 50°C 20 to 90%RH, 86kPa to 106kPa
no condensation
o,
During storage -20 10 80°C 20 to 90%RH, 70kPa to 106kPa
no condensation
0,
During transportation -20 to 80°C 20 to 90 A’RH’ 70kPa to 106kPa
no condensation

—13-5—
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4) Installation Method
Figs. 13.2 and 13.3 indicate installation methods. Install the designated filter and ferrite core in the

inputs and outputs of the driver and build in a conductive enclosure. Strip the motor and resolver
cables of sheath and use a grounding (FG) clamp or the like to make the shield into contact with the
enclosure. Ground the actuator as shown in Fig. 13.5. Parts used for installation are shown in Table

13.5.

Control cabinet

Driver

@

CK MO
® ABSODEX— @)
DRVER s TYPE O] G

E G2
Surge protector

f_olToTo]
3
2

[e]
- — al jm Ferrite core
o I o
Output
Input filter ¢ - 100 or less Grounding
® Terminal (FG) clamp_
block
[ Input Resolver cable
Circuit p
p | breaker © ¢l ol P i
ower SUP@P}V I Motor cable

Fig. 13.2 Installation of Driver (in case of 3 phases)

[SMB-31E]
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Control cabinet
Driver
[
Surge protector |:|
Qo O
= N
PMR f( Ferrite core
Input filt
nput filter
P %@% il
OUtPUt ABSODE; @ v
L' o
ol 100 or less Grounding
Note) Input [ 1 ® “’ @ . (FG) clamp
Capacitor ﬁ@rﬁ ° Terminal At
j o block
Power supply ‘ 4 Resolver cable :
@ [l Motor cable .
Circuit !
breaker

Fig. 13.3 Installation of Driver (in case of single phase)

® In case the single-phase power supply is used, take the

ACAUTION following measures to comply with EN standards EN55011.

Connect a capacitor on the input side of the input filter.

[SMB-31E]
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w Lo
o
19 Wind each of 2mm? U, V and W cables 9 turns.
Fig. 13.4 Ferrite Core 1
Table 13.5 Parts to be Used
Specification Parts Applicable to Model Manufacturer
3 phases 3SUP-EF10-ER-6 OKAYA ELECTRIC INDUSTRIES CO., LTD.
Inputfiter | | NF2010AOD |
Single phase or SOSHIN ELECTRIC CO., LTD.
NF2015A-0OD
Ferrite core 1 Common RC5060 SOSHIN ELECTRIC CO., LTD.
Capacitor Single phase VEA305 OKAYA ELECTRIC INDUSTRIES CO., LTD.
Grounding (FG) clamp Common FGC-8 KITAGAWA INDUSTRIES CO., LTD.
Surge protector Common R-A-V-781BXZ-4 OKAYA ELECTRIC INDUSTRIES CO., LTD.

—13-8 —
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[S] Table 13.6 Rated Input Current of Driver and Rated Current of Circuit Breaker
Driver Model Rated Voltage Eitrergnlp F:)t Cl?racﬁslgr gglf:rt (Opf\)

Single-phase 100 to 115VAC, 50/60Hz 3.5

AX9006S 3-phase 200 to 230VAC, 50/60Hz 1.0
Single-phase 200 to 230VAC, 50/60Hz 1.7
Single-phase 100 to 115VAC, 50/60Hz 5.9

ﬁéggggg 3-phase 200 to 230VAC, 50/60Hz 1.7
Single-phase 200 to 230VAC, 50/60Hz 3.0
Single-phase 100 to 115VAC, 50/60Hz 6.3 10

ﬁéggg;g 3-phase 200 to 230VAC, 50/60Hz 1.8
Single-phase 200 to 230VAC, 50/60Hz 3.1
Single-phase 100 to 115VAC, 50/60Hz 9.0

ﬁiggjﬁg 3-phase 200 to 230VAC, 50/60Hz 2.6
Single-phase 200 to 230VAC, 50/60Hz 4.5
3-phase 200 to 230VAC, 50/60Hz 2.6

AX9075S
Single-phase 200 to 230VAC, 50/60Hz 4.5

[SMB-31E]
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[GS] Table 13.7 Rated Input Current of Driver and Rated Current of Circuit Breaker

Driver Model Rated Voltage Rated Input Rated Current of
Actuator Model 9 Current (A) Circuit Breaker (A)
Single-phase 100 to 115VAC, 50/60Hz 3.5
AX9006GS
AX2006S 3-phase 200 to 230VAC, 50/60Hz 1.0
Single-phase 200 to 230VAC, 50/60Hz 1.7
Single-phase 100 to 115VAC, 50/60Hz 5.9
AX9009GS
AX2012G 3-phase 200 to 230VAC, 50/60Hz 1.7
Single-phase 200 to 230VAC, 50/60Hz 3.0
Single-phase 100 to 115VAC, 50/60Hz 6.3
AX9000GS
AX2018G 3-phase 200 to 230VAC, 50/60Hz 1.8
Single-phase 200 to 230VAC, 50/60Hz 3.1 10
Single-phase 100 to 115VAC, 50/60Hz 6.3
AX9000GS
AX4022G 3-phase 200 to 230VAC, 50/60Hz 1.8
Single-phase 200 to 230VAC, 50/60Hz 3.1
3-phase 200 to 230VAC, 50/60Hz 9.0
AX9000GS .
AX4045G Single-phase 200 to 230VAC, 50/60Hz 2.6
3-phase 200 to 230VAC, 50/60Hz 4.5
AX9000GS 3-phase 200 to 230VAC, 50/60Hz 2.6
AX4075G Single-phase 200 to 230VAC, 50/60Hz 4.5

® Tables 13.6 and 13.7 indicate the rated input current of the driver. Use 2.0mm2 or 2.5mm2
polyvinyl chloride (PVC) cables or cables with isolated sheath having equivalent or better
allowable current for the cable connected to the L1, L2, L3 and @ terminals.

[SMB-31E]
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® On the actuator side, strip the motor and resolver cables of the sheath as close to the
actuator as possible, and ground the shield. (Refer to Fig. 13.5.)

Grounding (FG) clamp

A
Equipment '
(conductive part)

Fig. 13.5 Grounding Example on Actuator Side

N

[SMB-31E]
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® Fig. 13.6 shows the appearance of the driver.

Parts A

Parts A

240

N Grounding
terminals

NEEVA

-\ Grounding '
terminals

GS type driver

S type driver

SUPPORT FOR
EUROPEAN STANDARD
V
0
~
A7 1
={T
277
i/ —
g = S
/7 Y
1 —
o
s
I/ / LH
[ r =
| (100) 160.5 E

Common for GS and S type

Fig. 13.6 Dimensioned Drawings of Driver

/\ CAUTION:

® To ensure safety of the ABSODEX driver, connect the
grounding cable to the grounding terminals shown in the
figure. Leave parts A unconnected.

— 1312 —
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® Fig. 13.7 indicates the installation method of the driver.
The driver can be installed on either the front or back side.
Fix in the correct position, using bolts.

Ya Ve
] ' ¢ J
Blanking hole

240
227

I
>-=|:=====:|::l Grounding cable

For front installation

<~ o0 . 4-M4
N For back installation

Panel blanking hole for installation of driver

Fig. 13.7 How to Install the Driver

[SMB-31E]
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® The end of the accessory motor cable is shown in Fig. 13.8.

The cable to be connected with the ferrite core is shorter by 350mm than the FG, BK+ and
BK- cables.

In case of 6-conductor cable

Fig. 13.8 End of Accessory Motor Cable

® When inserting a fuse in the U, V or W phase motor power
WARN'NG cable, provide a cover on the fuse together with the fuse

holder to avoid electric shock.

[SMB-31E]
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14. ACTUATOR SPECIFICATIONS

1) AX1000 Series [S]

Series with high precision (indexing accuracy, output axis runout accuracy, etc.)

[S] Table 14.1 Actuator Specifications
Item AX1022 AX1045 AX1075
1. Continuous Output Torque (N-m) 7 15 25
2. Maximum Output Torque (N-m) 22 45 75
3. Maximum Rotation Speed (rpm) 100 (150) No©) 100
4. Allowable Axial load (N) 600 2200
5. Allowable Radial Load (N) 1000 4000
6. Allowable Moment Load (N-m) 19 38 70
7. Output Axis Inertia Moment (kg'm?) 0.00505 0.00790 0.03660
8. Allowable Load Inertia Moment (kg'm?) 0.6 0.9 4.0
9. Output Axis Run-out (mm) 0.01
10. Output Axis Side Run-out (mm) 0.01
11. Output Axis Friction Torque (N-m) 2.0 8.0
12. Mass (kg) 8.9 12.0 23.0
13. Resolver Revolution (P/rev) 540672
14. Indexing Accuracy (sec) +15
15. Repeating Accuracy (sec) 5
Class :F
16. Electrical Insulation Withstand voltage : 1500VAC, 1 minute
Insulation resistance : 10MQ or more (500VDC)
17 Ament Tempeaureang ity | e 5691 0/045C, 2010 84f o conersaton
18. Degree of Protection IP20

Note : The model for 150rpm max. is available on order.

[SMB-31E]
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2) AX2000 Series [S]
Small diameter series convenient for cable wiring and piping; compact models (AX2006 and AX2012)
and models with a hollow fixed shaft (AX2021 and AX2042) are provided.
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[S] Table 14.2 Actuator Specifications
Item AX2006 AX2012 AX2021 AX2042
1. Continuous Output Torque (N-m) 2 7 14
2. Maximum Output Torque (N-m) 6 21 42
3. Maximum Rotation Speed (rpm) 100 (150) No©)
4. Allowable Axial load (N) 1000 2000
5. Allowable Moment Load (N-m) 40 60
6. Output Axis Inertia Moment (kg-mz) 0.00575 0.00695 0.03450 0.04830
7. Allowable Load Inertia Moment (kg-mz) 0.3 0.6 0.9
8. Output Axis Run-out (mm) 0.03
9. Output Axis Side Run-out (mm) 0.03
10. Output Axis Friction Torque (N-m) 0.4 3
11. Mass (kg) 47 13.0 17.0
12. Resolver Revolution (P/rev) 540672
13. Indexing Accuracy (sec) +15
14. Repeating Accuracy (sec) 5
Class :F

15.

Electrical Insulation

Withstand voltage

Insulation resistance

: 1500VAC, 1 minute
:10MQ or more (500VDC)

16.

Ambient Temperature and Humidity

While used :0to45°C, 20 to 85%RH, No condensation
While stored :-20 to 80°C, 20 to 90%RH, No condensation

17. Degree of Protection

IP20

Note : The model for 150rpm max. is available on order.

— 142 —
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3) AX3000 Series [S]
Compact and space saving design series

[S] Table 14.3 Actuator Specifications
Item AX3022 AX3045 AX3075

1. Continuous Output Torque (N-m) 7 15 25
2. Maximum Output Torque (N-m) 22 45 75
3. Maximum Rotation Speed (rpm) 100 (150) (No©) 100
4. Allowable Axial load (N) 600 2200
5. Allowable Radial Load (N) 1000 4000
6. Allowable Moment Load (N-m) 19 38 70
7. Output Axis Inertia Moment (kg-mz) 0.0110 0.0170 0.0700
8. Allowable Load Inertia Moment (kg-mz) 0.6 0.9 4.0
9. Output Axis Run-out (mm) 0.03

10. Output Axis Side Run-out (mm) 0.05

11. Output Axis Friction Torque (N-m) 25 10.0

12. Mass (kg) 12.0 16.0 30.0

13. Resolver Revolution (P/rev) 540672

14. Indexing Accuracy (sec) +30

15. Repeating Accuracy (sec) 5

Class :F
16. Electrical Insulation Withstand voltage : 1500VAC, 1 minute
Insulation resistance : 10MQ or more (500VDC)
17, Ambint Tomperatur na omity | e o3, 0056, 2010 B4E o condraein
18. Degree of Protection IP20

Note : The model for 150rpm max. is available on order.

[SMB-31E]
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4) AX4000 Series [S]
Large hollow hole diameter convenient for cable wiring and piping
Series with many models and options
[S] Table 14.4 Actuator Specifications
Item AX4009 AX4022 AX4045 AX4075
1. Continuous Output Torque (N-m) 3 7 15 25
2. Maximum Output Torque (N-m) 9 22 45 75
3. Maximum Rotation Speed (rpm) 100 (150) Mo 100
4. Allowable Axial load (N) 800 3700 20000
5. Allowable Moment Load (N-m) 40 60 80 200
6. Output Axis Inertia Moment (kg-mz) 0.0090 0.0206 0.0268 0.1490
7. Allowable Load Inertia Moment (kg-mz) 0.35 0.6 0.9 5.0
8. Output Axis Run-out (mm) 0.03
9. Output Axis Side Run-out (mm) 0.05
10. Output Axis Friction Torque (N-m) 0.8 3.5 10.0
11. Mass (kg) 5.5 12.3 15.0 36.0
12. Resolver Revolution (P/rev) 540672
13. Indexing Accuracy (sec) +30
14. Repeating Accuracy (sec) 5
Class :F

15.

Electrical Insulation

Withstand voltage
Insulation resistance

- 1500VAC, 1 minute
:10MQ or more (500VDC)

16.

Ambient Temperature and Humidity

While used

:0to 45°C,

20 to 85%RH, No condensation
While stored :-20 to 80°C, 20 to 90%RH, No condensation

17. Degree of Protection

IP20

Note : The model for 150rpm max. is available on order.
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[S] Table 14.5 Specifications of Electromagnetic Brake (option)
Applicable Model AX4022/AX4045 AX4075
1. Type Non-backlash dry off-brake
2. Rated voltage 24VDC
3. Power supply capacity 30W 55W
4. Rated current 1.25A 2.3A
5. Static friction torque 35N'm 200N‘m
6. Armature release time (brake-on) Within 50msec Within 50msec
7. Armature attraction time  (brake-off) Within 150msec Within 250msec
8. Retention accuracy Within 45 min.
9. Max. operating frequency 60 cycles/min. 40 cycles/min.

/\ CAUTION:

® Friction noise may generate between rotation of the output
axis during the disk of the electromagnetic brake and the
fixed part[0].

® The armature makes contact with the fixed part of the
electromagnetic brake during operation of the
electromagnetic brake, causing noise to be generated.

® The delay time parameter must be changed according to
the above armature attraction time for the travel occurring
after the brake is released.

® Though the brake is of a non-backlash type, the position
may deviate if a load is added in the circumferential
direction.

® The optional electromagnetic brake is provided to increase
the rigidity to hold the stopped output axis. Do not use it to
decelerate or stop the rotating output axis.

For other cautions, refer to Section 3. 2). (4).

[SMB-31E]
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5) AX5000 Series [S]
Series with built-in pneumatic brake; best for post-stop load application work because the output axis
is clamped when it is stopped
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[S] Table 14.6 Actuator Specifications
Item AX5022 AX5045 AX5075
1. Continuous Output Torque (N-m) 7 15 25
2. Maximum Output Torque (N-m) 22 45 75
3. Maximum Rotation Speed (rpm) 100 (150) N 100
4. Allowable Axial load (N) 600 2200
5. Allowable Radial Load (N) 1000 4000
6. Allowable Moment Load (N-m) 19 38 70
7. Output Axis Inertia Moment (kg'm?) 0.00562 0.00850 0.04030
8. Allowable Load Inertia Moment (kg'm?) 0.6 0.9 4.0
9. Output Axis Run-out (mm) 0.01
10. Output Axis Side Run-out (mm) 0.01
11. Output Axis Friction Torque (N-m) 2.0 8.0
12. Brake Torque (N-m) 45 150
13. Brake Response Time (sec) 0.1 0.15
14. Mass (kg) 16.0 20.0 40.0
15. Resolver Revolution (P/rev) 540672
16. Indexing Accuracy (sec) +15
17. Repeating Accuracy (sec) 15
Class :F
18. Electrical Insulation Withstand voltage : 1500VAC, 1 minute
Insulation resistance : 10MQ or more (500VDC)
10 Amben Temporare andrumiy | WleUsed, OB 2010554 o conersoe
20. Degree of Protection IP20

Note : The model for 150rpm max. is available on order.
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/\ CAUTION:

® The brake torque indicates the value at a pneumatic
pressure of 0.5MPa.
The brake is applied with a pneumatic pressure and
released with a spring force.

® Do not use it to decelerate or stop the rotating output
axis.[0] The built-in brake is provided to increase the rigidity
to hold the stopped output axis.

For other cautions, refer to Section 2. 6).

[SMB-31E]
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Series best for rotation positioning in environment prone to water splashes or much dust

[S] Table 14.7 Actuator Specifications
Item AX8045 AX8070
1. Continuous Output Torque (N-m) 15 23
2. Maximum Output Torque (N-m) 45 70
3. Maximum Rotation Speed (rpm) 100 (150) Note) 100
4. Allowable Axial load (N) 1200 2200
5. Allowable Radial Load (N) 1700 4000
6. Allowable Moment Load (N-m) 38 73
7. Output Axis Inertia Moment (kg-mz) 0.0330 0.1540
8. Allowable Load Inertia Moment (kg-mz) 0.9 4.0
9. Output Axis Friction Torque (mm) 3.0 10.0
10. Brake Torque (N-m) 80 210
11. Brake Response Time (sec) 0.13 0.20
12. Mass (kg) 35.0 80.0
13. Resolver Revolution (P/rev) 540672
14. Indexing Accuracy (sec) +15
15. Repeating Accuracy (sec) 5
Class :F

16. Electrical Insulation

Withstand voltage
Insulation resistance

: 1500VAC, 1 minute
:10MQ or more (500VDC)

17. Ambient Temperature and Humidity

While used

:0to 45°C,

20 to 85%RH, No condensation

While stored : -20 to 80°C, 20 to 90%RH, No condensation

18. Degree of Protection

IP65 (IEC60529), IP55 (IEC60034-5)

Note : The model for 150rpm max. is available on order.
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Table 14.8 Actuator Test Specifications

ltem

AX8045 AX8070

. Table Top Verticality (mm) 0.015
. Side Run-out on Table Top (mm) 0.015
. Degree of Parallel Between Table Top 0.02

and Housing Bottom (mm) |
. Degree of Right Angle Between Table 0.02

Top and Housing Side (mm) ’
. Run-out of the Table Shaft Hole (mm) 0.015

[SMB-31E]
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/\ CAUTION:

® No water proof treatment is provided with the driver, handy
terminal and dialog terminal. To operate them in the
environment susceptible to water and oil splashes, take
water proof measures.
No anticorrosive treatment is applied to the actuator.

® For enhanced water-proofing, supply compressed air same
as that for braking (0.05MPa or lower) to the inside of the
motor through the air purge connector on the unit body.
Abnormal noise may occur due to the air flow leaking
outside. If the noise causes problems, reduce the air
pressure.

® The silencer for the built-in air brake is not water proof.
Take measures to avoid direct liquid splashes.

® The performance and life of the seal may be substantially
deteriorated according to liquid types because NBR (nitrile
rubber) is adopted as the material of the seal.
The actuator is made of steel (output axis) and cast iron
(housing) without anticorrosive treatment.
If anticorrosive treatment is necessary, contact us.

® To use AX8000 Series as a circular table (to machine a
workpiece installed to the output axis), apply the brake
during machining operation without fail.

However, the machining method is light duty cutting only.

® The actuator is designed for minor cutting operation.
If heavy duty cutting accompanying large cutting resistance
is performed, vibration may be caused.

® Do not use the ABSODEX in applications where the
workpiece is machined during rotation.

® The built-in brake is provided to increase the rigidity of the
stopped output axis.
Do not use it to decelerate or stop the rotating output axis.

® The braking torque is based on the compressed air
pressure of 0.5MPa. Brake mechanism is that brake is
applied by air pressure and is released by a spring.

[SMB-31E]
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7) AX2000G Series [GS]
Small diameter and compact.
Series featuring easy maintenance due to compatibility between actuator and driver

[GS] Table 14.9 Actuator Specifications
Item AX2006G AX2012G AX2018G

1. Continuous Output Torque (N-m) 2 4 6

2. Maximum Output Torque (N-m) 6 12 18

3. Maximum Rotation Speed (rpm) 300 (Nete)

4. Allowable Axial load (N) 1000

5. Allowable Moment Load (N-m) 40

6. Output Axis Inertia Moment (kg-mz) 0.00575 0.00695 0.00910

7. Allowable Load InertiaMoment (kg-mz) 0.3 0.4 0.5

8. Output Axis Run-out (mm) 0.03

9. Output Axis Side Run-out (mm) 0.03
10. Output Axis Friction Torque (N-m) 0.6 Mo 0.7
11. Mass (kg) 4.7 5.8 7.5
12. Resolver Revolution (P/rev) 540672
13. Indexing Accuracy (sec) +30 (MNete)
14. Repeating Accuracy (sec) 5

Class :F
15. Electrical Insulation Withstand voltage : 1500VAC, 1 minute
Insulation resistance : 10MQ or more (500VDC)

1o Amoent Tempeaureang ity | e 569010450, 2010 84f o condersaon
17. Degree of Protection IP20

Note : Different from S type

[SMB-31E]
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8) AX4000G Series [GS]
Series featuring easy maintenance due to compatibility between actuator and driver
[GS] Table 14.10 Actuator Specifications
Item AX4022G AX4045G AX4075G
1. Continuous Output Torque (N:m) 7 15 25
2. Maximum Output Torque (N-m) 22 45 75
3. Maximum Rotation Speed (rpm) 240 Note) 140 Note)
4. Allowable Axial load (N) 3700 20000
5. Allowable Moment Load (N-m) 60 80 200
6. Output Axis Inertia Moment (kg-mz) 0.0206 0.0268 0.1490
7. Allowable Load Inertia Moment (kg-mz) 0.6 0.9 5.0
8. Output Axis Run-out (mm) 0.03
9. Output Axis Side Run-out (mm) 0.05
10. Output Axis Friction Torque (N-m) 3.5 10.0
11. Mass (kg) 12.3 15.0 36.0
12. Resolver Revolution (P/rev) 540672
13. Indexing Accuracy (sec) +30
14. Repeating Accuracy (sec) 5
Class :F
15. Electrical Insulation Withstand voltage : 1500VAC, 1 minute
Insulation resistance : 10MQ or more (500VDC)
16. Ambient Temperature and Humidity While used :0to45°C, 20 to 85%RH, No condensation

While stored :-20 to 80°C, 20 to 90%RH, No condensation

17. Degree of Protection

IP20

Note: Different from S type

— 1412 —
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[GS] Table 14.11 Specifications of Electromagnetic Brake (option)
Applicable Model AX4022G/AX4045G AX4075G

1. Type Non-backlash dry off-brake
2. Rated voltage 24VDC
3. Power supply capacity 30W 55W
4. Rated current 1.25A 2.3A
5. Static friction torque 35N'm 200N‘m
6. Armature release time (brake-on) Within 50msec Within 50msec
7. Armature attraction time  (brake-off) Within 150msec Within 250msec
8. Retention accuracy Within 45 min.
9. Max. operating frequency 60 cycles/min. 40 cycles/min.

® Friction noise may generate during rotation of the output
CAUTION axis between the disk of the electromagnetic brake and the

fixed part.

® The armature makes contact with the fixed part of the
electromagnetic brake during operation of the
electromagnetic brake, causing noise to be generated.

® The delay time parameter must be changed according to
the above armature attraction time for the travel occurring
after the brake is released.

® Though the brake is of a non-backlash type, the position
may deviate if a load is added in the circumferential
direction.

® The optional electromagnetic brake is provided to increase
the rigidity to hold the stopped output axis. Do not use it to
decelerate or stop the rotating output axis.

For other cautions, refer to Section 3. 2). (4).

® For the dimensions and mounting dimensions of the actuator, refer to the catalogue.

[SMB-31E]
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15. DRIVER SPECIFICATIONS

1) General Specifications

Table 15.1 Driver Specifications

Item Description

@ 200VAC-10% to 230VAC+10%, 3 phase (standard)

1. Power @ 100VAC-10% to 115VAC+10%, single phase (optional code J1)

2. Configuration Open modular type (driver, and controller)

Ambient temperature :0to 50°C
3. Environment Humidity : 20 to 90%RH (No condensation)
Temperature for storage : -20 to 80°C

4. Atmosphere Free from corrosive gases, and dust
5. Anti-noise 1000V (P-P), pulse width 1 u sec, startup 1nsec
6. Anti-vibration 0.5G
7. Elevation Less than 1000m for operation, Less than 3265m for transport
8. Mass About 2kg
9. Degree of Protection IPOO
[SMB-31E]
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[S] Table 15.2 S Type Driver Performance Specifications
Item Description
1. Number of Controlled Axes 1 axis, 540672 pulses/rotation (Name: Axis "A")
2. Angle Setting Unit Degree, pulse, and number of indexes
3. Angle Setting Minimum Unit 0.001°, 1 pulse (= About 2.4 seconds [0.00067 degrees])
4. Speed Setting Unit sec, rpm
5. Speed Setting Range 0.01 to 20%1;% }?gg?gm) (Note)
6. Number of Indexes 1to 255
7. Maximum Instruction Value 7 digit input £9999999
8. Timer 0.01 to 99.99sec
9. Programming Language NC language
10. Programming Method Data setting through RS-232C port using dialog terminal or PC
11. Operation Mode Auto, MDI, jog, single block, servo off, pulse string input
12. Coordinate Absolute and incremental
Five types
13. Acceleration Curve Modified sine (MS), Modified constant velocity (MC, MC2),

Modified trapezoid (MT), Trapecloid (TR)

14. Status Display LED power lamp display
15. Alarm Display 7-segment LED
16. Communication Interface Meets RS-232C specification

17.

I/0

Input
Home positioning instruction, reset, start, stop,
continuous rotation stop, emergency stop, answer,
program number selection, brake release,
program number setting, pulse string input

Output
Alarm 1 and 2, positioning completion, in-position,
standby for start input, M code 8 points,

output during indexing 1 (Z-phase output), output during indexing 2,

Timing, M code strobe, segment position strobe

18.

Program Capacity

About 6000 characters (256 pcs.)

19

. Electronic Thermal

Protects the actuator from being overheated.

Note : The speed setting range of the actuator varies with the actuator.
Refer to Chapter 14. "Actuator Specifications".
We will meet custom orders of 150rpm for up to 50N-m.

[SMB-31E]
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[GS]

Discontinue

Table 15.3 GS Type Driver Performance Specifications

Item

Description

. Number of Controlled Axes

1 axis, 540672 pulses/rotation (Name: Axis "A")

2. Angle Setting Unit Degree, pulse, and number of indexes
3. Angle Setting Minimum Unit 0.001°, 1 pulse (= About 2.4 seconds [0.00067 degrees]
4. Speed Setting Unit sec, rpm
5. Speed Setting Range 081 (t)c] ;%(;r(z)orﬁ%\?ote)
6. Number of Indexes 1to 255
7. Maximum Instruction Value 7 digit input £9999999
8. Timer 0.01 to 99.99sec
9. Programming Language NC language
10. Programming Method Data setting through RS-232C port using dialog terminal or PC
11. Operation Mode Auto, MDI, jog, single block, servo off, pulse string input
12. Coordinate Absolute and incremental
Five types
13. Acceleration Curve Modified sine (MS), Modified constant velocity (MC, MC2),
Modified trapezoid (MT), Trapecloid (TR)
14. Status Display LED power lamp display
15. Alarm Display 7-segment LED
16. Communication Interface Meets RS-232C specification

17.

110

Input
Home positioning instruction, reset, start, stop,
continuous rotation stop, emergency stop, answer,
program number selection, brake release,
program number setting, pulse string input

Output
Alarm 1 and 2, positioning completion, in-position,
standby for start input, M code 8 points,
output during indexing 1 (Z-phase output), output during indexing 2,
Timing, M code strobe, segment position strobe

18

. Program Capacity

About 6000 characters (256 pcs.)

19

. Electronic Thermal

Protects the actuator from being overheated.

Note: The speed setting range of the actuator varies according to the actuator.
Refer to Chapter 14. "Actuator Specifications".

[SMB-31E]
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The driver with the three-phase 200V specification main power supply operates also at
single-phase 200V with models up to 50N-m.

Analog, digital, and frame ground (Protective earth) are short circuited within the driver.
Programs and parameters are re-writable up to 100,000 times.
For external, and installation dimensions, refer to the equipment brochure.

The maximum rotation speed varies according to the model. Refer to Chapter 14. "Actuator
Specifications™.

The NC program is stored in intermediate codes and the number of characters that can be
entered is not constant. For details, refer to Chapter 6. "PROGRAM".

[SMB-31E]
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3) 1/O Signal Specifications
For the layout and signal name of the 1/0 pins of the connector (CN3) connected with the
programmable logic controller, refer to Chapter 5. "HOW TO USE 1/0".
For the connection method, refer to Chapter 3. "SYSTEM CONFIGURATION AND WIRING".

4) RS -232C Signal Specifications
(1) Communication Specifications

Table 15.4 RS-232C Signal Specifications

Item Specification
@ Baud rate 9600 (Fixed)
@ Character length 7 bits
@ Parity OoDD
@ Stop bit 1 bit
® X parameter XON

(2) CN1 Layout

Table 15.5 CN1 Pin Layout

Pin# Signal name

1 TXD

2 RXD

3 NC

5 FGND

6 NC

7 NC

8 DGND

9 NC

Dsub 9-pin

[SMB-31E]
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APPENDIX1 PROGRAM CHART

Machine Name : Model : AX
System Name : Serial No.
Program No. Block No. NC Code Remarks
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APPENDIX2 PARAMETER RECORD TABLE (1/3)
Machine Name : Model : AX
System Name : Serial No.
Parameter Description Setting Range | Initial Value Copy of Unit
No. Setting Value
Cam Curve
1 1to5 1
1:MS, 2:MC, 3:MT, 4 TR, 5:MC2
2 Acceleration and deceleration time of MC 2 curve 0.01 to 50.0 1.0 sec
. -540672
3 Home position offset amount to 540671 Pulse
Home positioning direction
4 1to2 1
1:.CW, 2:.CCW
5 Home positioning speed 1to0 100 2.0 RPM
6 Acc_e_ler.?tion and deceleration time for home 01101.0 0.1 sec
positioning
Home itioni t
- positioning s f:)p 1102 5
1: Stop, 2: Invalid
- . o -9999998
8 Software limit coordinate A (+ direction) t0 9999999 9999999 Pulse
- . Lo -9999999
9 Software limit coordinate B (- direction) t0 9999998 -9999999 Pulse
Software limit setting
10 ) . 1to2 2
1: Effective, 2: Not Effective
1 No answer time setting 1 to 100, 999 60 sec
M answer setting
12 ) . 1to2 2
1: Required, 2:Not required
Answer input for positioning and home positioning
13 completion 1to02 2
1: Required, 2: Not required
14 Jog speed 0.01to 100 2.0 RPM
15 Jog acceleration and deceleration time 0.1t01.0 1.0 sec
16 In-position range 1 to 10000 2000 Pulse
17 In-position sampling times 1 to 2000 1 Times
19 Upper limit for the amount of position deviation 1 to 540672 10000 Pulse
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APPENDIX2 PARAMETER RECORD TABLE (2/3)

Machine Name : Model : AX
System Name : Serial No.
Parameter Description Setting Range | Initial Value Copy of Unit
No. Setting Value
[S] 1 to 3064 1982
2883
20 Speed over limt | | e Pulse
[GS] 1to 5947 4886
5947
21 Deceleration rate for emergency stop 1t0 180 2 p/ms2
22 Delay time for emergency stop servo-off 0 to 2000 1000 msec
Emergency stop input
23 1: Servo-on state maintained after stop 1t03 2
2: Invalid
3: Servo-off after stop
NC program output (auto run
26 prog put ) 1to2 1
1: Not to output, 2: To output
AX4075 250
27 Delay time after brake output 0 to 1000 msec
Other 100
Brake initial status
28 1to2 2
1: Brake-on, 2: Release
Mode setting for power-on
29 1: Auto run mode 1.2. 6 1
2: Single block mode Y
6: Pulse string input mode
30 Output for timing advance 0to 99 0 %
31 Timing output width 1to 200 20 msec
Timing output
32 | mingouu 1102 1
1: To output, 2: Not to output
33 Output 1 during indexing 0to 99 0 %
34 Output 2 during indexing 01099 0 %
Pulse rate change
35 1:1time, 2:2times, 3:4 times, 1to5 1
4: 8 times, 5:16 times
I/O program number selection method switching
2: 4 bits 2 times (binary)
3: 5 bits 1 time (binary)
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APPENDIX2 PARAMETER RECORD TABLE (3/3)
Machine Name : Model : AX
System Name : Serial No.
Parameter Description Setting Range | Initial Value Cppy of Unit
No. Setting Value
37 gggir;r?;tiozosition range width for equal segment 1 to 270336 1500 Pulse
Rotation direction for equal segment designation
38 1: CW, 2:CCW, 3:Nearer head 1to 4 3
4: Alarm C outside segment position vicinity range
39 Torque limit 1to 100 100 %
42 Pulse string input 1to 4 1
45 Coordinate recognition range at power-on 0 to 540671 270335 Pulse
46 Home position output (Z-phase output) range 0 to 10000 2000 Pulse
62 Cut-off frequency for low pass filter 1 10 to 500 200 Hz
63 Cut-off frequency for low pass filter 2 10 to 500 500 Hz
64 | Cut-off frequency for notch filter 1 10 to 500 500 Hz
65 Cut-off frequency for notch filter 2 10 to 500 500 Hz
66 Filter switch Oto15 1
67 Integral limiter 1 to 540672 100000 Pulse
70 | Q value of notch filter 1 0.1t09.9 1
71 Q value of notch filter 2 0.1t09.9 1
80 Integral gain 0.0t0 32.0 0.0 —
81 Proportional gain 0.0 to 256.0 0.0 —
82 Differential gain 0.0 to 2048.0 0.0 —
83 | Auto tuning command 1t09 0 —
87 Auto tuning torque 0 to 8192 500, 1000 —
88 | Auto tuning measurement starting speed 0 to 1000 100 Pls/ms
89 | Auto tuning measurement termination speed 0 to 1000 700 Pls/ms
[SMB-31E]
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