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Chapter1 Point on Safety

This chapter explains the safety precautions to be observed when handling the robot
system. This section describes general precautions and procedures on safety but
does not show all of the safety measures. Therefore, it is necessary for customers to
prepare yourself a safety control standard including your own operational regulations
in accordance with the actual working environment and to conduct safety control in
order to secure the operators' safety.
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1.1

1.1 For safely use of the robot

For safely use of the robot system

Before using a robot system, read this manual and all other attached documents carefully, and make sure you
understand the correct information on the equipment and safety precautions.

111

Symbols used in all the instruction manuals

Safety information to prevent the injury to personnel and/or damage to equipment is classified by the
following symbols.

O

DANGER

JA

WARNING

AN

CAUTION

Cases where a mistake made in handling is likely to cause the user to be exposed
to the danger of death or serious injury and where the degree of the urgency
(imminence) of the warning given for the danger to occur is at the high end of the scale
(including high-level danger).

Cases where a mistake made in handling is likely to cause the user to be exposed to
the danger of death or serious injury.

Cases where a mistake made in handling is likely to cause the user to be exposed to
the danger of minor injuries or of property damage only.

The following symbols are also used for important checkpoints:

1)

IMPORTANT

A particularly important checkpoint is shown.

Useful information is shown.

Info for deeper understanding for the main text is shown.

-



1.1 For safely use of the robot

1.1.2 General precautions for safe use of the robot system

This section describes general precautions to prevent the injury to personnel and/or damage to
equipment.

Conditions when a disaster occurred while a robot system was used are shown in Table 1.1.1.

Table 1.1.1 Conditions when a disaster occurred

Auto operation started without confirming there were no people inside the

Example 1 : )

manipulator’s work area.

A person entered the manipulator’s work area which was in auto operation
Example 2 .

mode and the manipulator started unexpectedly.
Example 3 A person paid attention to one manipulator forgetting another one was

operating within reach of them.

Example 4 | Sudden change of movement from low speed to high speed

Example 5 | Manipulation by another operator without permission

The manipulator is operated by different program because of program
mistakes or faulty peripheral equipment.

Work at a stop of a manipulator waiting for interlocking is released
suddenly, and then the manipulator started to move unexpectedly.

Example 6

Example 7

Thus, a disaster by the robot system is caused by unsafe acts and unsafe conditions of an operator.
Therefore, it is important to remove unsafe acts and unsafe conditions by an operator in order to prevent a
disaster.

The followings are general precautions to prevent a disaster.
Be sure to obey the following precautions when you use a robot system,

Do not come close near the manipulator.
Fatal or serious injury may result if a person is hit or caught by a manipulator due to
unexpected motion.

o
>
=
(2]
m
A

Only perform work within the manipulator's work area after turning off the primary power
supply and circuit breaker on the robot controller.

o
=
=
@
m
-

&

Make sure no one exists in the manipulator’s work area when the power is turned on.

® Operators must wear helmet, safety shoes and overalls.

In case that inspection or maintenance work has to be done with a robot controller's
power on, a watcher (third person) must be present outside the guarding fence and
watch the work at any time while being ready to press an emergency stop button
immediately.

&

o
>
=
@
m
A

In case that inspection or maintenance work has to be done with a robot controller's
power on, allocate, confirm and know an escape route prior to beginning of the work.

o
=
=
@
m
-




1.1 For safely use of the robot

@ Do not alter or remodel our products.
You may get injured or have your equipment damaged because of fire, failure or
DANGER  malfunction caused by altering or remodeling the product.
The warranty does not cover any altered or remodeled products.

While robot controller is power ON, do not touch any parts in the robot controller.
Because protection against electric shock due to charging live part, wait 5 minutes
DANGER after turning off the mains power before working inside the controller.

& While robot controller is power ON, do not detach or attach any cables and their

connectors.
CAUTION Failure to adhere to the precautions may cause the robot and/or controller to fail, break

or operate in error.

In order to follow above precautions, it is necessary to thoroughly understand the cautions described
hereafter and observe them precisely.

-—
&



1.1 For safely use of the robot system

1.1.3

Safety Measures on manipulator

The manipulator is of such design that no unnecessary protrusions or sharp corners exist. It is made of
suitable material for use in the environment for which it was designed and has fail-safe construction to
minimize damage or accidents during operation. The manipulator maintains a good level of safety
because various safety functions exist; such as those to detect incorrect operation and stop the
manipulator, or to make emergency stops, interlocking with peripheral equipment, when either device
threatens to damage the other.

JA

WARNING

JA

WARNING

The manipulator is of multi-articular arm construction, thus each articular angle varies all
the time with manipulator movement. Take care and avoid getting pinched in various
articulations, especially when teaching. Pay careful attention to the stopper blocks
mounted on the moving tip of the articulations. The arm may fall under its own weight
when motors are removed or brakes are released. Therefore take action to prevent
dropping and check that conditions are safe before starting work.

Unless the arm is supported properly, it will drop if the motor is removed. Before

Do not rely on the positioning pin alone to secure the arm since it may be inserted
incorrectly or inserted only half way in. Use a wooden block, sling or other means to
support the arm properly before attempting to remove the motor. The manipulator arm
must NOT be supported by a person's hand.

Never remove or disassemble a balancer as it is compressed under great pressure.
Removal is a very dangerous act.

Use specified bolt sizes and number. Be sure to tighten them to specified torque with a
torque wrench when fitting equipment onto the end effector flange or arms.

Use clean rust-free bolts. Otherwise bolts may loosen during operation leading to serious
accidents and injuries.

When fabricating the end effector, set its weight and static load moment within the range
of the permissible load levels of the manipulator wrist.

Provide a failsafe construction which will ensure that the work gripped will not be
released or scattered even when the power or air supply to the end effector is cut off.
Also remove any sharp edges or protrusions in its construction to prevent injury to
personnel and damage to property.




AN

CAUTION

AN

CAUTION

1.1 For safely use of the robot system

In order to operate the manipulator, services such as electric power, plant air and cooling
water for welding should be supplied. However, non-specified services may affect the
manipulator performance and cause abnormal behavior, errors or damage, resulting in a
dangerous situation. Never use unspecified resources.

It is not possible to eliminate electromagnetic interference completely using the
technology available today although the extent of its elimination depends on the type and
strength of the interference concerned. In terms of what action to take while the
manipulator is operating and while the power is on, follow the precautions to be observed
during operation. In some cases, electromagnetic waves, other forms of noise or
defective circuit boards may erase the recorded programs. As a safeguard, make
backups of the programs, constants, etc. on a Compact Flash card or other media.

1.1.4

Safety measures in teaching and inspection

CAUTION

CAUTION

Manipulator operators must only be those who have completed specified training
and are fully aware of safety and functions of the manipulators. Accidents may occur due
to mishandling of the manipulator during operation by those who do not know the correct
procedures well.

In case that inspection or maintenance work has to be done with a robot controller's
power on, a watcher (third person) must be present outside the guarding fence and watch
the work at any time while being ready to press an emergency stop button immediately.

Wear protective gear such as a helmet and safety boots when operating the robot or
entering its work area.

Keep the robot's key switch and a safety plug for changing to Auto operation with you
when entering the manipulator’'s work area so other people can not change the switch to
Auto operation accidentally. If the key is left in the switch other operators may accidentally
start Auto operation leading to serious accidents.

Display (attach) a sign showing "Teaching Under Way" on the operation panel when
teaching. Other operators are required to notice this fact. If not, they may start the Auto
operation, resulting in serious or fatal accidents.

When a number of operators are involved in the teaching of a manipulator, the
operator holding the teach pendant is in charge and must give commands and the others
must follow.

Commands given by numerous operators may invite incorrect manipulation, leading to
accidents.

-—
&



1.1 For safely use of the robot system

AN

CAUTION

CAUTION

CAUTION

Consider methods to communicate with other operators such as hand signals when
conversation takes place among a number of operators positioned separately, in a large
system (plant) for example. Accidents are likely to occur due to misinterpreted intentions
in a noisy site.

Examples of hand signals for industrial robot operation

1.Switch ON 2.Switch OFF

Q/"""_'—*)
AT
| .

Raise the right hand high and then
swing it left and right clearly.

Act like pressing a switch.

3.0K ? (Confirmation) 4.0K!

@W
]' =

Raise the right hand high with palm
facing forward and thumb and index
finger creating acircle.

Raise the right hand high with palm
facing forward.

5.Wait ! 6.Go away !

S

Extend the right hand horizontally
and swing it to the left.

Face the right hand palm forward
with its arm extended horizontally.

Keep a safe place (escape route) in mind at all times to quickly escape in an
emergency.

Pay attention to the manipulator's movement at all times and never work with your
back toward the manipulator. An operator may not notice the start of a manipulator if
he/she is not facing it resulting in an accident.

Press the emergency stop button immediately if you notice any abnormality. Make this
practice very clear to every operator.
A sudden movement may be imminent if you are watching something abnormal.

Prepare an appropriate working code and checklist for start up of the manipulator, how
to operate it and what actions to take in an emergency. Proceed with operation according
to the working code. Accidents are likely to occur due to forgetfulness and error of
operators if relying on memory alone.
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WARNING

1.1 For safely use of the robot system

Proceed with work with the robot's power off when operation or manipulation of the
manipulator is not necessary. It can never run with its power off.

When teaching, always check the program number and step number before
operating the manipulator. Editing of incorrect programs or steps may cause accidents.

Protect completed programs from accidental editing by using the memory protect
function.

(The memory protect function disabling the editing of various programs and constants is
available on the robot controller.)

Check manipulator movement at a low speed using the check go/back function
and the velocity override function after completing teaching. Accidents due to
collision are likely to occur if a program containing a mistake is checked at 100% full
speed in the playback mode.

Clean the area within the guarding fence and check that tools, etc. are not left there after
teaching is complete. A workplace fouled with oil or grease and tools is a hazardous
place and may lead to an accident due to stumbling. "Cleaning the workplace" is a step
toward safety.

Don’t turn on primary power for five seconds after turning off primary power.

LOCKOUT AND TAG OUT EQUIPMENT, BEFORE SERVICING.

Be absolutely sure NOT to expose the controller inside to direct sunlight, a searchlight or
other strong lights before turning on the primary power supply while the controller door is
left open to enable maintenance or other work to be performed.

Failure to adhere to the precautions may cause the manipulator and/or controller to fail or
operate in error.

-



1.1 For safely use of the robot system

1. Do not disassemble, alter and repair the USB memory by yourself. There is a
WARNING danger. of a firg and / or electrig shock.

2. Read instruction manuals prior to use of the USB memory and obey the
precautions.

3. Do not use this product with wet hands. There is a danger of an electric shock and /
or a malfunction.

4. Prior to operating a USB memory, discharge static electricity charged on a worker.
Antistatic wrist band is effective. To touch a USB memory without countermeasures
may cause breakdown.

5. If smoke or badly smelling from the USB memory occurs, immediately shut down
the primary power and circuit breaker on the controller. After that, contact our
service center. If the damaged USB memory is continued to use, there is a danger
of an electric shock and / or fire.

6. Do not use the USB memory in a place where the water is used or with high
humidity. There is a danger of electric shock, fire and / or malfunction.

7. In case that a foreign object is mixed in the USB memory, shut down the primary
power supply and circuit breaker on the controller. After that, contact our service
center. If the damaged USB memory is continued to use, there is a danger of an
electric shock and / or fire.

8. Do not drop or give any shock to the USB memory. The USB memory is precision
equipment so that the malfunction may occur.

9. In case that dirt or dust adheres to the connector of USB memory, remove them
with dry and clean cloth. Use of it under dirty conditions causes the malfunction.

10. Do not wipe the USB memory with organic solvent such as thinner or benzine, etc.

11. Remove the dirt on the USB memory with dry and clean cloth. If the heavy grime is
adhered on the USB memory, let a little neutral detergent soak in the clean wet
cloth, squeeze it tightly and wipe it.

C Handling precautions of USB memory

1.1.5 Safety measures in test run

In the test run, design errors, teaching errors or manufacturing errors may exist in addition to probable
errors in the teaching program, jigs, sequence, etc. Therefore the test run requires greater safety
consciousness. Perform a test run paying attention to the following points;

Check all buttons to stop the robot system, such as the emergency stop button, other stop

buttons, and the enable switch and that their signals work well. Then check the functions
WARNING associated with detection of abnormalities.

Confirmation of "stop" is most important. Accident or injury may result due to the

failure of a stop button or signal in an emergency.

When performing the test run, start the robot system up at a low speed (about 5%

to 10%), with the velocity override function, to check the movement. Repeat these
CAUTION about 2 to 3 cycles. Correct any errors, if any, at once.

Then gradually increase the speed (50% — 70% — 100%) and repeat 2 to 3 cycles at

each speed to confirm the movement.

It is difficult to stop a robot system, when an error occurs, before it causes damage if

checking is started at a full speed.

@ DO NOT enter a guarding fence at any speed during Automatic operation.
DANGER

1.1.6 Safety measures in auto operation

& Install a guarding fence so that no one enters the manipulator's work area during
A i ion.
WARNING utomatic operation
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1.1 For safely use of the robot system

Clean the workplace and keep everything in order at the beginning and end of work.
If the workplace is littered with various items, accidents, such as tripping, may occur.

Ensure a daily inspection according to the specified check list is done before startup.
By discovering abnormalities in advance, accidents can be avoided.
(Refer to Maintenance Manual for the daily inspection items.)

An "OFF LIMITS" sign should be displayed at all entrances of the guarding fence and all
employees made aware of this rule. If not, they may enter the guarding fence thinking that
the manipulator is inoperable.

Always confirm there is no one within the guarding fence before starting auto
operation.
Accidents caused by neglecting to confirm a person's presence are the most typical.

Start auto operation after confirming the program number, step number, mode and
startup select are all ready for auto operation. If the manipulator is started with an
incorrect program or step selected, unexpected incorrect movement may occur resulting
in an accident.

Before starting automatic operation, move the manipulator to the step in which automatic
operation can be started using Check Go or Check Back. If the manipulator is not moved
to the requested step number, unexpected incorrect movement may occur directly after
automatic operation is started which may result in an accident.

Before Start up, make sure the emergency stop button can be pressed immediately.
This is vital in dealing with unexpected occurrences.

Operators should be familiarized with the manipulator's movement path, operating
behavior, running sound, etc. so that abnormalities can be detected. Failures may be
avoided by recognizing abnormal behavior as abnormalities may indicate an imminent
system failure. In order to detect these operators need to be fully aware of the normal
status of operation.

Make an emergency stop immediately if any abnormal behavior is observed and report
the incident to superiors or the person in charge of maintenance, and take appropriate
action. The "It's moving. That's OK" attitude can cause not only a stop in production due
to failure but serious injury.

When verifying operation after remedial measures have been taken to deal with the
occurrence of fault, refrain from conducting any operations—such as conducting
low-speed playback to verify operation—while an operator is still inside the safety fence
until it is confirmed that the fault has indeed been remedied. What will happen in this kind
of situation cannot be reliably predicted so other fault may occur or unforeseen accidents
may result.

-—
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1.1 For safely use of the robot system

11.7 Brake Positive Release

If the operators are pinched in the manipulator, brake positive release is possible to operate it manually.
For details of the procedures, refer to “Controller maintenance”.

1.1.8 Movement, alienation and selling of robot system

& Hand over all manuals and documents received when purchasing the robot system to the
new owner when moving, alienating or selling a robot system. In particular, if the robot
CAUTION system is to be moved, transferred or sold overseas, the user is responsible for preparing
and supplying the instruction manuals in the appropriate language, amending the
language used for the labels and displays and complying with the laws of the country
concerned. Accidents may occur if the new robot system owner (operator) operates the
robot system incorrectly or performs unsafe work tasks due to not receiving and reading

the Operating Instructions.

& When the robot system is moved, transferred or sold (either in the country or overseas) by
the user, whatever was agreed upon at the time of the robot system's initial sale inclusive
CAUTION of the safety-related items is not transferable to the new owner unless a special
agreement has been concluded.
The user must conclude a new agreement with the new owner.

1.1.9 Storage of robot system

& For storing a robot system, following ambient conditions shall be met.

CAUTION 1) Storage temperature : 0°C~50°C
(For long-term storage, 25°C+10°C are recommended to maintain the reliability.)
2) Storage humidity : 20%~85% (Non condensing)
3) There shall be little dirt, dust, lampblack, and water.
4) There shall be no flammable or corrosive liquids and gases.
5) The robot system must not receive any shocks or vibrations.

1.1.10 Disposition of Robot system

& Do not disassemble, heat or burn batteries used in the controller and manipulator as they
CAUTION may catch fire, burst or burn.

& Do not disassemble the controller in detail smaller than PCBs or units. Sharp edges or
electric wire of small disassembled pieces may cause injury.

& Do not disassemble wire harnesses or robot system external wiring further than
disconnecting wiring from connectors or terminal blocks. Disassembled pieces, eg.
CAUTION Semiconductors etc., may cause injury to hands or eyes.

& Use extreme care when scrapping so as to avoid accidents and injury such as pinching
CAUTION hands or fingers.




1.1 For safely use of the robot system

& Discard scrapped items safely to avoid injury.
CAUTION

& Cautions about Batteries
1.  The replacement of the batteries should be done in principle by a trained technician.

CAUTION Do not use the batteries except the specified use.

DO NOT recharge the battery.

Do not heat, disassemble, deform, solder and dispose the battery in fire.

Do not drop, hit, throw, or give any shock to the battery.

Do not put either plus terminal and the minus one oppositely.

Do not connect (+) and (-) of the battery.

Keep batteries out of reach of babies and little children. If battery is swallowed,

immediately consult a doctor.

A leaking or badly smelling battery should be discarded immediately. The leaking

electrolyte may corrode metal parts.

10. If the liquid of the batteries touches the eyes, the eyes may be injured. Do not rub
the eyes but flush the eyes generously with clean water such as city tap-water and
then receive medical treatment without delay.

11. Remove the used batteries immediately.

12. At disposal of the batteries, insulate the terminal parts with tape or the like.

13. Dispose of the used battery according to your domestic regulations.

PN A WN

©

& Dispose of a USB memory according to your domestic regulations.
CAUTION




1.1 For safely use of the robot system

1.1.11 Labels and marks on manipulator and controller

Supplementary explanation is made below concerning the labels and warning plates attached to the
manipulator and the controller.

This label is pasted around the primary power supply inlet
and the transformer case cover of the robot controller, and
the connectors of control cables of the manipulator.

This mark indicates the power supply part.

& In the controller, a primary power voltage (AC 200V to AC 480V) exists, which may
WARNING cause serious electrocution. Turn off the power at both the controller breaker and the
power distribution panel when doing maintenance.

& Motor power and detector unit power is supplied to connectors and terminal blocks under

various connector covers on the manipulator mark.

WARNING Do not touch connectors or terminal blocks directly or indirectly with conductive items
with mains power supplied, as electrocution may occur. If connectors or terminal blocks
are removed with mains power on, electric shock or malfunction of the manipulator may
result. Turn off mains power on the controller when performing any maintenance.

- This label indicates a high voltage. Use caution when

& DANGER touching units carrying this label. Electrically charged parts
in the controller exist even after the mains power is turned

iﬁgmycgklgﬁﬁ off. Therefore it is very dangerous (i.e. electric shock) to

NSTTUTE MURY OR DEATH e touch them too soon after turning off the mains power.

BEFORE OPEMNING CABINET
CABINET HAS INTERNAL CAPACITIVE STORED ENERGY.
WAIT AMNIU OF FIVE MINUTES AFTERLOCKOUT
PROCEDURE 0 AGGESS THE INSIDE OF THE CABNET.
GABINET MAY HAVE EXTERMALLY SUPPLIED 110V AG POWER.
IDENTIFY EXTERNAL 1104 AC PCWER BY SOLID YELLOW
OR AED WIRES INSIOE THE CABINET,

WSTITUTE PROPER LOCKOUT PROGEDURE FOR EXTERNALLY
SUPPLIED ELECTRIC POWER BEFORE OPENING CABINET. J

or

A

1 EBRRFAKERDOBRIANZNTIEZEL,

2. BEBRURBRHKICE-RAOEREERL T
&Ly,

3 RBEHMHY FTOT, BREE L= 59
FAZBEABOBRI<ANENTIEEL,

A WARNING

1.Do not touch live electrical parts.

2.Disconnect all power before installing or
servicing.

3.Multiple sources of voltage may exist inside
this enclosure.

® Wait 5 minutes after turning off the mains power before working inside the controller.
DANGER Do not work with wet hands otherwise electrocution may result.
If parts get wet, it may lead to a malfunction or failure.




1.1 For safely use of the robot system

& Replace units and/or parts according to procedures given in the instruction manuals.
CAUTION Incorrect removal and installation may result in a malfunction, failure or accident.

| This mark indicates hot parts on the manipulator.

& Check that the part bearing this mark is not hot before touching it. Carelessly touching
CAUTION labeled hot parts may result in serious burns.

These marks indicate an area where operators may get
caught by the manipulator.
E \
(- I

4O WARNING

MOVING PARTS
A | can cause serious
injury.
N
AL IEE
N

IZfElRTY,

NK7249 )

HE
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FEENIE
@ Bi(5, A
FERNELCL,

Py
2 A WARNING

®Do not touch
during operation.

NK7238

\

Hihd3%hsY
TP ES( R
KEEP CLEAR OF

PINCH POINT

2:

Places bearing this mark should never be touched.

Brakes can be released not only during teaching but also while the motors are off.
CAUTION Take adequate steps to prevent your hands or other parts of your body from being

pinched when these areas are touched during maintenance work, etc.
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use of the robot system

Keep out of robot
area when main
power is on. Read

Instruction Manual

TRIBADEEEE
BICALBVTLCHE
S0, BRESBEE

SBFEEL,

This mark indicates the warning of the manipulator’s work
area.

NK7246

N

WARNING

Do not enter inside the manipulator’'s work area while the power is still on.
Approaching the manipulator while it is moving may result in fatal bodily injury.

This label indicates that manipulator arms may fall when

A

motors are removed from the manipulator.

E-9RMN LT - AR ET,

Take special care 1o the dropping
arm by removing motor,

N

CAUTION

N

WARNING

Never put yourself under the arm when removing a motor. The arm driven by the motor
being removed will drop if not restrained.

Unless the arm is supported properly, it will drop if the motor is removed.

Before removing the motor, make absolutely sure that the arm is supported properly.
Do not rely on the positioning pin alone to secure the arm since it may be inserted
incorrectly or inserted only half way in. Use a wooden block, sling or other means to
support the arm properly before attempting to remove the motor. The manipulator arm
must NOT be supported by a person's hand.

This label warns of stored energy. Therefore use caution

DO NOT REMOVE
STORED ENERGY

AELENT when disassembling the robot units labeled as such.

N

WARNING

Never disassemble the parts bearing this mark, even when disassembling the robot
system for maintenance. Disassembly of these parts may cause fatal or serious
accidents.




1.1 For safely use of the robot system

This label indicates that robot arms may fall when stoppers

are removed from the robot.

~ —
> o w2

o B
CAUTION

Aty A—RBEFEBORE, ORy br
EDNOEH 2 CHRT 5 ¢,
Keep safety distonce around robot
af repositioning of fthe stopper.

& Do not operate the robot without mechanical stoppers. Such an operation may cause
damage to the peripheral equipment or result serious injury or death.

WARNING

This label indicates covers where motor plug is protected.

E ”;%;'ﬁ (only for available robot and axis)

CAUTION

‘|||||II\IIIIIIIIIIIIIIIIIIIIIIIIIIIII||||||

EnsTtoanh!g
No step. Fragile

Do not get on the part where this mark is attached, and work while putting strong power.

WARNING There is a possibility that the cover and the plug are damaged.




1.2 Precautions for undertaking work inside the manipulator’s work area

1.2

Precautions for undertaking work inside the
manipulator’s work area

Ensure that all the personnel involved in working inside the manipulator’s work area will wear the following

protective gear.

7o
& r 'y * Do not enter inside the manipulator’s work area while the power is still on.

WARNING Approaching the manipulator while it is moving may result in fatal bodily injury.

(1) Inside the manipulator’s work area, wear a protective helmet at all times.
(2) Inside the manipulator’s work area, wear protective goggles with the proper light-shielding glass at all times.

(3) While power is supplied to it, a welder generates magnetic fields around it, and these will adversely affect
the operation of a pacemaker.
Therefore, persons fitted with a pacemaker should not approach a welder while it is operating or the
welding work area unless they are permitted to do so by their physicians.

(4) Before entering the manipulator's work area or welding work area, be absolutely sure to turn off the
incoming power of the robot control unit and welder.

(5) Follow the instructions below to safeguard against the effects of the electromagnetic noise which is
generated by the welding arcs.
(a) Install precision instruments, etc. at a distance from the welding arcs.
(b) Use one incoming power supply for the welder and another for the precision instruments, etc.

(6) Since touching a rotating part inadvertently can result in injury, be absolutely sure to follow the instructions
below.

& TC)‘A » Do not allow your hands, fingers, hair or articles of clothing, etc. to come too
close to the rotating parts.
WARNING O If you bring your hands, fingers, hair or articles of clothing, etc. too close to a
rotating part such as the feed roll of a wire feeder, they may become caught by
or tangled up in the rotating part, possibly resulting in injury.
If you bring your hands, fingers, hair or articles of clothing, etc. too close to a
rotating part of the cooling fan, they may become caught by or tangled up in the
rotating part, possibly resulting in injury.

(7) When using with welding specifications, be sure to follow the safety precautions in the welding equipment
and welding gun instruction manuals.




Chapter 2 Transportation and Installation

This chapter describes the procedures to be followed in terms of transportation,
installation, etc. when the robot is delivered. For further details of transporting and
installing the manipulator, refer to the instruction manual “MANIPULATOR" of the
particular robot model concerned.

2.1 From the installation work to the teaching work................ccccccooiiiiiiiiininnen. 2-1
2.2 TransSPOrtation ..........oeiiiiiiiiiieee e e 2-2
221 MaNIPUIALOT ... 2-2
2.2.2 (070] 0 1( 0] | L= PP 2-2
2.3 RODOt INStAllAtioN .........ooeeeiieieeieeeeeeeeeeeeeeeeeeeeeeee e 2-4
2.4 Installation of robot CONtrOIIEN............ovvieieieieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeae 2-4
2.41 Robot controller installation location and the environment .................... 2-4
242 Install dimensions of robot controller..............cccoooviiiiiiiiiiiiiiieeeeeee 2-4
24.3 Installation location of robot controller................cevvvevieieeieeieeeiiiiiiiiiinnans 2-6

244 Install method of robot controller






2.1 From the installation work to the teaching work

2.1 From the installation work to the teaching work

The outline of the installation work (From the robot installation to the start of the teaching work) is shown as
below. Perform this installation work by following the flow chart shown as below.

( START )

Chapter 2
Transportation and Installation

Install the manipulator and the robot
controller.

@™ For details of the manipulator, refer
to the respective instruction manual

"MANIPULATOR".
Chapter 3 Connect control cables, primary power
Connections cable, 1/0 signal lines etc.

Turn ON the power.
Attach the tool onto the robot wrist, and
then perform the setup procedure e.g.
tool constant settings etc. Carefully read
Chapter 4 the respective instructions to do those
Setup works properly.

Because “4.1 How to read "Chapter
4 Setup™ includes the outline of the all
works, it is recommended to read the
section at the beginning.

These chapters describe the setup
works that are exclusive to the spot
welding application and the arc welding
application. Because these chapters

Chap_ter 5 mention only basic items, please refer to
Spot welding setup the manuals listed below for more
details.

2™ instruction manual “Application
Spot welding”
Chapter 6 This is a preparation work for automatic

operation. (Designation of the playback

Preparations for auto operation | .4 1ome position registration etc.)

( END >




2.2 Transportation

2.2 Transportation

N

WARNING

N

WARNING

JAN

WARNING

Ensure that the manipulator and robot controller is moved into position by individuals
who have acquired the permits or licenses needed for carrying out slinging work,
operating cranes, driving forklift trucks, etc.

Adopt handling procedures which are commensurate with the weights described in
each instruction manual of the manipulator or robot controller.

When hoisting the manipulator and/or the controller, follow the method set forth in
this manual or in other instruction manuals. Moving the robot into position using a
method not specified by the manufacturer may cause the robot to topple over or fall,
which may lead to accidents.

Take more than enough care to ensure that the wiring is not damaged during the
moving and installation processes. After having positioned the units, take protective
measures such as providing protective covers to ensure that the wiring will not be
damaged by the operators and other individuals or by the forklift trucks.

221 Manipulator

Transportation procedure depends on the type of manipulator.
For details, refer to each according instruction manual “MANIPULATOR”.

2.2.2 Controller

JAN

WARNING

JAN

WARNING

N

WARNING

N

CAUTION

Transfer the controller to its installation place by use of a crane, a forklift, or a hand
lifter. When to transfer it by use of a crane, use eye bolts (2 each). And when to use
a forklift or a hand lifter, transfer the controller so that it should not fall down.

The weight of the controller is

standard single mechanism : Approx. 65 kg

Confirm the actual mass by the label pasted on the robot controller because the
mass may vary under other specifications (e.g. transformer specification).

When working, put on protective gears such as a helmet, safety shoes and so forth,
and carry out the work while wearing safe working clothes appropriate for the work.

Printed boards and other precision devices are used in the controller; therefore do
not give any impact during transfer. When hoisting the controller using a crane, take
care that none of the parts on the controller will be damaged by the wires.

Use the wires and shackles which meet the following strength when transporting the
robot controller for the standard single manipulator.

Hanging wires|

Withstand load : 450 kg or higher / Length : 1.5 m or longer

0.9 t or higher / JIS B2801




2.2 Transportation

Wooden Protection pad

Rope to fix robot

Use shackles to attach affix the wire
rope to the eye-bolt securely

Provide the following kind of shackles
Durable load : 0.9 t
JIS B2801

Fig. 2.2.1 Controller transportation method

Folklift

Wire rope
Durable load

450 kg or more
Length:

1.5 m or more

2-3



2.2 Transportation

2.3 Robot Installation

The locations and methods for installing manipulator are critical for maintaining the functions of the robot.

The ambient atmosphere in the installation location affects the lifespan of the mechanisms, but it also matters
with safety.

To ensure safety, special attention must be paid to the environmental conditions, the installation method and
dimensions of the manipulator and its foundation.

For details, refer to according instruction manual “MANIPULATOR”. Follow all the conditions after reading it
carefully.

2.4 Installation of robot controller

241 Robot controller installation location and the environment
Install the robot controller in a location that satisfies all the following conditions.
(1) A location not exposed to direct sunlight, with an ambient temperature of 0 to 45 degrees Celsius
throughout the year.
(2) A location with an ambient relative humidity of 20 to 80% and no condensation.
(3) A location with minimum amounts of dust, dirt, oily vapors, water, etc.
Pollution degree:2
(4) A location with no flammable or corrosive liquids or gases, etc.

(5) A location where the maximum shock or vibration transmitted to the controller by the operation of
other machines in the area is 0.5 G (4.9 m/sec?) or less.

(6) A location with no major sources of electrical noise (plasma, high frequency power sources, etc.).

2.4.2 Install dimensions of robot controller

Although the robot controller does not have a movable part like a manipulator, be sure to secure it at its
installation location with support channels (option) in order to prevent it from falling when it has been
installed at a high place or from toppling over when it has been installed on the floor.
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Fig. 2.4.1 Installation dimension of Fixing foot (FD20-OP191-A)




2.4 Installation of robot controller
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2.4 Installation of robot controller

2.4.3 Installation location of robot controller

(1) Be sure to install a guarding fence around manipulators and other devices (positioners, etc.) as
shown in the figure below, to prevent people from inadvertently going near them.

@ Be sure to install robot controllers, welders, and peripheral devices such as the operating
DANGER box, teach pendant and start box (option) outside the guarding fence.

Robot working range Guarding fence
1 m or more

/1 m or more
1 m or more ~| \__Poor
\,_\.
\
|
i
.-/
/
y1 m or more
/ Operation box

m Teach pendant
Robot controller Welding power supply

Fig. 2.4.3 Example of guarding fence installation

(2) A robot controller has a through-hole for an external connection cable and cooling fan ventilator on its
front side and back side. To install a robot controller, secure a space of at least 200 mm at back space
and at least 100 mm at side space by referring to Fig. 2.4.4.

/ 7 7
100mm oLnjore 100mrylor more //60$nm 0(9{}3 /////
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200mm or n
A i

NN

\\\\E\

k> D = /
7 7 // 7
|
\QO 7 16({// e / 7
. 7/1,000mm or more
7/// /
// 7 7 // 7
Fig. 2.4.4 Installation of robot controller Fig. 2.4.5 Installation of robot controller
(Other than high places) (High places)

(3) To install a robot controller and welding power supply, etc. on a high place (two or more meters in
height) such as a frame base, a foothold as shown on the diagonal line space of Fig 2.4.5. is required
so that adjustment and maintenance, etc. work can be performed.

(4) Install the controller so that the height from the working floor to the breaker handle is between 0.6 m
to 1.9 m.
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2.4 Installation of robot controller

244

(Tigitening torque 42.2Nm) \ |

Foundation

Install method of robot controller
When installing the robot controller on the floor, first fit M12 concrete anchors and secure the support
channels (option) on the bottom of the controller to the anchor bolts using two M12 lock nuts as shown in

Fig. 2.4.6. (Tightening torque: 42.2 Nem (431 kgfecm)).
If the floor is not strong enough, embed J-shaped anchor bolts in the floor and secure the robot controller

as shown in Fig. 2.4.6.

Robot controller
Support

Channels E1 ]
Anchor bolt (M12)
Lock nut(M12) a =

Spring washer

Plain washer

—

1
2 =
& =
o 8" 5" -
B 4; I Jﬁ =+
i : 54

Drill holes using a o 500 -

concrete drill. 'Ighe Insert the Knock it into place 3

diameter and depth ~ anchor. using a hammer. SELS

differ depending on View “B"-“B” 490

the type concerned

J-shaped anchor bolt
(H}Z-ZSDL) + —+
50

Diagram of foundation with embedded anchor bolt

How to anchor the robot to a concrete foundation

for installing the robot (unit;: mm)
Fig. 2.4.6 Concerning the robot controller installation method
After the robot controller has been installed, lock the breaker of the robot controller. Be absolutely sure

that a specially designated person or the person in charge of safety manages the safekeeping of the key
for the circuit breaker padlock. (The padlock purchase is necessary by the user.)
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Fig. 2.4.7 Concerning the circuit breaker lock
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NOTE




Chapter 3 Connections

This chapter describes how to connect the robot body to the controller, teach pendant and power supply and how to
perform the 1/0 connections with the peripheral devices.

3.1 Summary of Connection Work to Robot CONtrollEr............coiuiiiiiiiiii e 3-1
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3.5.2 Mini /O Option INSTAlIAtIoN ...........ooiiiiiiee et e et e e e e e e e e e e e e e e e aaeaaaean 3-9
3.5.2.1 Overview of the Mini [/O OPLON ........oooiiiiiiiieie et e e e e e e e e e e e e eaaaeaeeeaennes 3-9
3.5.2.2 Installation position of the Mini /O OPtION ............cooiiiiiiiiii e e e e 3-9

3.6 Safety-related Signal CONNECHIONS ... ...ccuiiiiii ittt ettt ekt s e e sttt eshbeesnbesnbeeenneesnbeeanneean 3-12
3.6.1  Safety SEQUENCE DOAIA ... ettt e e e e e ettt e e e e e e et n e e e e nneeaaee e s 3-12
3.6.2 Position of the terminal BIOCK. ............ooo ettt e et e et e e e eee e e e nnaeeeeanes 3-13
3.6.3 Pin layout of Terminal DIOCKS ............iiiiiiiiieiie ettt e et e e e et e e e e enneeeeenneeeeannees 3-14
3.6.4 Electrical specification of input terminal bIOCK ...............c.ooiiiiiiiiiiiiiie e 3-18
3.6.5 Electrical specifications of output terminal blocK ...............cccoiiiiii i 3-18
3.6.5.1 Electrical specifications of emergency stop output (ESOUT1, ESOUT2)..........cccouieiiieiiiniiieiieennenn 3-18
3.6.5.2 Electrical specifications of general-purpose safety output (GPSOT**).........coooviiiiiiiiiiiiiieiiieiieeee, 3-19

3.6.6 Connection procedures on input terminal BIOCK.............cooiiiiiiiiiii e 3-19
3.6.6.1 External emergency stop input (CNEXIN: A1-B1, A2-B2) .......ooiiiiiiiiiiiiiiiiee e 3-19
3.6.6.2 Safety plug input (CNEXIN : A3-B3, A4-B4) ..ottt e e eee e e naeee e 3-20
3.6.6.3 General purpose safety inputs (CNEXIN : A5-B5, A6-B6, A7-B7, A8-B8, A9-B9, A10-B10 ................ 3-22
A11-B11, A12-B12, A13-B13, AT4-B14) ..ottt e et e e e e e e e e e et e e e e e ennes 3-22
3.6.6.4 Connections when the robot controller is in stand-alone................ccooooiiiiiiiie e 3-23

3.6.7 Emergency stop output connection (CNEXIN : 1-2, 3-4) ....ccuiiiiiiiiiiiiie et 3-24
3.7 Primary pOWEr SUPPIY CONNMECHION .......coiiiiiiiiiiiii ittt ettt e e e e ettt e e e e e e et e e e e e e e e e nntaeaeeeeannnneeeaaeean 3-25
3.7.1 Prior to Primary power SUpply CONNECLIONS ...........uiiiiiiiie ettt e et e e e e e e e e e aneeeeennees 3-25
3.7.2  Primary pOWET SUPPIY CONMMECHONS .....cciuuiiieiiiiiee sttt e e ettt e ettt e e ettt e e et e e e anaeeeeansaeeeaanteeeeannaeeeaneeeenneeeennnees 3-26
K T €1 (o0 o [T T PR PP 3-29
3.8 Signal specifications of Optional Physical I/O board................ccciiiiiiiiiiii e 3-30
2R Tt I O 2914 To g TN (=10 TSP 3-30
3.8.1.1 DC24V SUPPIYING PrOCEAUNE .......eieiiiiiieeeiieiee e aiteeeeaieeee e et e e aaeeeeaanaeeeeaneeaeaanneeeaansneeeanseeesannneeeaseeeeanns 3-30
3.8.1.2 Electrical specifications of physical INPUL .............ooiiiiiiiiiii e 3-30
3.8.1.3 Electrical specifications of physical OUtPUL ..............uiiiiiiiiiiiie e 3-31

3.8.2 /O signal specifications of I/O DOAI..............cooiiiiiiiiiiie et e e e e s eea e e an 3-31
3.8.2.1 Input signal connector CNIN1,2 and output signal connector CNOUT1,2 of I/O board...................... 3-32

3.8.2.2 Connections to /0O board Input and output SigNals.............ccooeiiiiiiiieiiiiie e 3-34



3.8.2.3 ConNEctions t0 1/O DOAIM .........cooiiiiiiiiie ettt e e e e e e et e e e e e e e e e e e e e aeaaaae s 3-38
3.8.2.4 Internal power source connection to the /O Board...............oooiiiiiiiiiiiiiiii e 3-42
3.8.3 Signal specifications of Mini [/O OPtION ...........cooiiiiiiiii e e e e e e e e e ea e e an 3-43
3.8.3.1 Terminal block connector TBX1 of Mini I/O Option .............cooiiiiiiiiiiii e 3-43
3.8.3.2 /0O specification of Mini I/O option (semiconductor oUtPUL).............coooiiiiiiiiiiiiiiiiiieee e 3-44
3.8.3.3 1/0O specification of Mini /O option (relay OUtpuL) ..........ceoeeiiiiiiiiiie e 3-45
3.8.3.4 Connection Input and output signals to Mini I/O option (DC24V external power, semiconductor output
spec.) 3-46
3.8.3.5 Connection Input and output signals to Mini 1/0 option (DC24V internal power, semiconductor output
spec.) 3-47
3.8.3.6 Connection Input and output signals to Mini I/0 option (DC24V external power, relay output spec.).3-48
3.8.3.7 Connection Input and output signals to Mini I/0 option (DC24V Internal power, relay output spec.) .3-49



3.1 Summary of Connection Work to Robot Controller

3.1 Summary of Connection Work to Robot Controller

Connection work between the robot controller and various devices is as shown below.

Manipulator connections @Epage 3-3 “Manipulator connection”

Connect the manipulator to the robot controller.

Teach pendant connection B~ page 3-4 “Teach pendant connection”

Connect the teach pendant to the robot controller.

Installation/signal wiring of optional

board for physical /O signals (58~ page 3-5 “Installation of Optional board for physical I/O signals”

If required, install an optional board for general purpose physical input/output signals.
The physical I/O can be used to connect your external devices to the robot controller.

To check the specifications of the physical I/0 signals, see page 3-30 "Signal specifications of
Optional Physical I/0 board”.

If you are using the Fieldbus functions (e.qg. DeviceNet / PROFINET / CC-Link, etc.), please
refer to their respective optional instruction manuals.

Safety-related signal connections @Epage 3-12 "Safety-related signal connections"

Connect safety-related signals such as emergency stop and safety plugs. Always connect
these, as they are important safety measures used when abnormalities occur or in emergencies
by operators during teaching work.

Primary power supply connection (&~ page 3-25 “Primary power supply connection”

Connect the robot controller to your primary power supply equipment.

& Although all of these works are important, please pay special attention when performing

the “Safety-related signal connection”. If the connections and the operations for those
WARNING signals are not done correctly, serious injury or death may result.

Be sure to perform electrical connection and disconnection work on the teach pendant,

wire harnesses, various cables, signal lines, and optional boards while the power supply

CAUTION to this controller is turned off. If work is performed while the power is on, it may cause a

malfunction, in which case the product is out of warranty.




3.2 Precautions for Cable connections

3.2 Precautions for Cable connections
& Notes on connection

WARNING 1. Before connecting cables to the robot controller, be sure to turn OFF the switch on the
primary switchboard and breaker inside the robot controller, and then check that the
voltage is not impressed.

Be sure to firmly tighten the joint part (connector and terminal) of cables and hoses.
Do not place anything on cables.

Do not cross cables each other.

Do not lay cables under the welding power supply.

Lay out the welding cable and other control cables separately, not binding together.
To draw cables in, refer to the directions in the following page and after.

After connecting the cables to the robot controller, close the panels completely. If they
are not completely closed, dust or dirt will enter the robot controller, which may cause
breakdown.

©ONO oA WN

& Be absolutely sure NOT to expose the controller inside to direct sunlight, a searchlight or
other strong lights before turning on the primary power supply while the controller panel is
WARNING left open to enable maintenance/inspection work to be performed.
Failure to adhere to the precautions may cause the robot and/or controller to fail or operate
in error.

& 1. Even if the breaker of this unit is OFF, voltage is still impressed to the primary side of
breaker. Before opening the panel for inspection etc., shut off the power source first.
WARNING 2. There are many high-voltage parts inside the robot controller. Do not touch them.
Otherwise, you may get an electric shock. If compelled to open the panel with the
power ON in the event of emergency, take special care that you never touch any parts

inside.




3-3 Manipulator connection

3.3 Manipulator connection

3.31 SRA/MC/MR series connection

Wiring work should be done after turning off the primary power supply and circuit breaker
WARNING on the controller.

& Electric shock may cause serious injury or death.

The installation positions (connectors) for the manipulator and robot controller, and wire harnesses (control
cable) have the connector names written on. Follow Fig. 3.3.1, and connect each connector and harness
correctly with the connectors/harnesses of the same name. There are "male” and “female” cable connectors,
which have different key seats. This structure is used to prevent mistaken connections, so forcing connectors
together will cause damage. Be careful when making connections.

I Connections on manipulator side

Fig. 3.3.1 Connection of Wire harness

*Number of cables depends on robot model and specifications.




3.4 Teach pendant connection

3.4 Teach pendant connection

Described here are the connections for the teach pendant.

& Please be careful about the following points when handling the teach pendant.
If the touch panel or sheet key is scratched, damaged, deformed or altered, there is the
WARNING danger that the teach pendant will malfunction or cease to operate.

(1) Use the teach pendant in a location not exposed to airborne substances such as welding
fumes, spatters, and slag.

(2) When installing or storing the teach pendant, select a location not exposed to the
airborne substances described above.

(3) Do not pierce or scrape the touch panel with sharp or pointed objects, and only press it
as hard as necessary.
(4) Do not drop the teach pendant or pressure it with strong force.

(5) Do not wipe the teach pendant with organic solvents such as thinner or benzene.
Wipe it gently with a soft cloth or one moistened with detergent or alcohol.

& Electric shock may cause serious injury or death.
Wiring work should be done after turning off the primary power supply and circuit breaker
WARNING on the controller.

Turn off the primary power supply and circuit breaker on the controller.

As shown in Fig. 3.4.1, connect the connector on the teach pendant side to the
connector on the controller body side. Push it in until it is locked.

Push in connector with aligning A mark.
Controller side connector

] ()
® ®
' .
® ® B al===x)
an
J
H
Teach pendant side == ;
connector

Teach pendant

Fig. 3.4.1 Connection of Teach pendant




3.5 Installation of Optional board for physical I/O signals

3.5 Installation of Optional board for physical I/O signals

To connect an external device using physical I/0 signals, at least one of the boards/functions shown in Table
3.5.1 is required.

Sections 3.5.1 to 3.5.2 explain an overview of each board and function, and the connection method to the
robot controller.

Table 3.5.1 Optional board for physical I/0 signals

Board name Standard / Optional Reference
K(ZI:)? ?or:ard Optional KED“IP/:Z'O-aBoard Installation”
Mini /0 option Optional %Fﬁf’.rﬁ /O Option Installation”
Field bus functions Optional When using field bus functions such as DeviceNet,

refer to each of the related option manual.
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3.5 Installation of Optional board for physical I/O signals

3.5.1

1/0 Board Installation

3.5.1.1

Overview of the 1/0 Board

By using the 1/0O board, 1/0 points can be increased.

The output of the I/0 board is a semiconductor output, shown in Table 3.5.2.

Up to two I/O boards can be installed in one robot controller.

This section describes how to mount the 1/0 board, and how to connect the I/O cables.

Table 3.5.2 1/O board

Condition Number of signals Output specification

IN 32pts. / OUT 32pts. Semiconductor output
(IN64 pts. and OUT 64pts. at maximum) (NPN or PNP)

1/0 board

3.5.1.2

Installation position of the I/O Board

- If the robot system and I/O board are purchased at the same time, 1/0 board is pre-installed
in the robot controller before shipment.

- If this board is purchased after purchasing the robot controller, please contact our service
department for setting and installation work. Setting and installation work is available with
additional charge.

Fig. 3.5.1. shows;
- Installation position of I/O board
- Terminal block position to be connected

— —— ° ® N —
9 L
e =0 =0 2D
Rack unit | = =0|2 Ji
= mig '(5
. : :
i [ - [ [ -
: . s
; M ﬂ :> I
|: E Fnlarged o ]D S -
o e 5 SR
Hle @%D o %O 5 .:. %O %O
A limh "~==2 0!

I/0 board is installed in rack unit. FD20-OP125-A, -C (NPN 32 pts.) = FD20-OP125-B, -D (NPN 64 pts.)

FD20-OP151-A, -C (PNP 32 pts.) = FD20-OP151-B, -D (PNP 64 pts.)
In case of 64 pts specification, 1/0
board is added.

Fig. 3.5.1 Installation position of I/0 board (showing FD20-OP125-A/B, FD20-OP151-A/B)
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3.5 Installation of Optional board for physical I/O signals

There is a clearance distance of about 70 mm from the 1/O board connector to the door. When routing
cables, make sure that the cables are not stressed.

Fig. 3.5.2 Parts layout inside cabinet (right side)

For details on the I/O board physical I/O signals, see below.
& P. 3-30 “3.8.1 Common items”

& After connecting the cables to the robot controller, close the panels completely. If the panels
are not completely closed, dust or dirt will enter the robot controller, which may cause
CAUTION  breakdown.
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3.5 Installation of Optional board for physical I/O signals

3.5.1.3

Dip switch setting of the 1/0 Board

If plural /0 boards are used, dip switch SW1 must be set adequately.
Before installing I/O board, please set SW1.
(If robot system and /O board was purchased at the same time, this setting is unnecessary. Customer
needs not have to do this work.)
Detail setting of dip switch SW1 is explained below table and figure

Dip switch SW1 is common for both FD20-OP125-A~D, FD20-OP151-A~D.

Table 3.5.3 Dip switch SW1 setting of I/0 board

Location Setting Notes
Board name No. 2 1
OFF OFF 1/0 board 1 (factory setting)
OFF ON 1/0 board 2
/O board SWi ON OFF | Not used
ON ON Not used

* FD20-OP125-A/B , FD20-OP151-A/B (Honta Tsushin connector specification)

CNIN FCIO CNOUT
(@) O
Naoi I 0 =
DA copumtn 2
0 o N 5 UER UDEP UER DER
o o o o UEW 08¢ O 059
Swi o ¥ M| W OER OEF OER O8R
Wi H H H H UEW UOE? OS¢ O
-2 | -1 | B | E] O O O O
ON TON | = [0 F H UEY OB OB O
e N .. b= B8 BB BB
[OFF [ON_[1/0#2] B I R
OFF | OFF | 1/0#1 ll e =l e =
1 2
SW1 and print on board LI — B Lx S
= e |

+ FD20-OP125-C/D , FD20-OP151-C/D (Phoenix contact connector specification)

CNIN FCIO CNOUT
© j—ﬁ
Nac D g
DAMHEN copomton V]
E B B
Swt o M M o OB OB UO5Y 09
vt [ [ [ H OBL OB¢ OB OB9
2 |- [ I o £l OER OBY OBY OBR
ON [ON | = 1] | | o c OB UOBY OB7 OEW
— < o 0 s o OEY OBY 0OBY OBW
ON | OFF|I/0#3 . o == I ==~ R | ==
FlON [170R2] | B
OFF | OFF | I/0#1 T b b
1 2
SW1 and print on board B IE 6,-

Fig. 3.5.3 Dip switch SW1 setting of I/O board
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3.5 Installation of Optional board for physical I/O signals

3.5.2 Mini I/O Option Installation

3.5.21 Overview of the Mini /0O Option

Mini I/O option is a configuration in which an unused 1/O port of a safety sequence board is connected to a
terminal block. One Mini I/O option can be installed in one robot controller

This section describes how to mount the Mini I/0 option, and how to connect the I/O cable.

As for the electric specification, please refer to section 3.8.

Table 3.5.4 Mini I/O option

Number of signals Output specification Option parts No.
IN 14pts. / OUT 10pts. PhotoMOS relay FD20-OP150-A
IN 10 pts. / OUT 8 pts. Relay Output FD20-OP150-B

- If the robot system and Mini I/O option are purchased at the same time, they are pre-installed
in the robot controller before shipment.

- If this board is purchased after purchasing the robot controller, please contact our service
department for setting and installation work. Setting and installation work is available with
additional charge.

3.5.2.2 Installation position of the Mini I/O option
The installation position of the 1/0 board and terminal connector are shown below.

Relay board
(Relay specification only)

Q N\ L@

Terminal connector

Fig. 3.5.4 Terminal connector and relay board positions




3.5 Installation of Optional board for physical I/O signals

| Wiring Method of the Physical I/0 Signal Wires for Mini 1/0O Option

Turn off the primary power supply and circuit breaker on the controller.

Remove the cable inlet panel shown in Fig 3.5.5

i\ Cable inlet panel

1 ¥ Cable entry system
(FD20-OP193-*) can be
used.

Fig. 3.5.5 Drawing in general I/O signal cables

Draw in the cable to the robot controller and fix it.

Cable entry system

==

To fix cables, Cable entry system (FD20-OP193-*) is prepared as option.

¥ Cable entry system

It is possible to retract cables of various diameters without impairing the dust resistance by
combining frames and various cable sleeves for cable entries.

As for the detail of applicable cable diameter, please refer to the standard specification “FD20
controller’, (SFDEN-026).

This system can be fixed utilizing the tap hole of a cable inlet.
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3.5 Installation of Optional board for physical I/O signals

Frames Cable sleeves

Install the panel to the robot controller.

For details on the relay board + I/O board physical I/O signals, see below.
&~ P. 3-30 “3.8.1 Common items”

&~ P.3-433.8.3 Signal specifications of Mini I/O option”

B~ P.4-65“4.81/0 area mapping function”

& After connecting the cables to the robot controller, close the panels completely. If the panels
are not completely closed, dust or dirt will enter the robot controller, which may cause

CAUTION  breakdown.




3.6 Safety-related signal connections

3.6 Safety-related signal connections

In this section, such safety-related signals as the emergency stop signal and safety plug signal will be
connected. Be sure to connect these signals as a safety measure for operators who perform teaching work
and as an emergency stop measure when a fault has occurred.

This controller comes with safety redundancy circuits as a standard feature. Connect a separate pair of
signals each for the external emergency stop input, safety plug input and enable switch input. The controller
will not work properly if any of the separate pairs of signal inputs are mismatched in the safety redundancy
circuits.

& A safety plug is required to perform the teaching work inside the safety fence.
If a safety plug is not going to be used, install a “switch that permits automatic start” outside

CAUTION the safety fence, ensure that it is constructed in such a way that it cannot easily be set to
ON in case operators are working inside the safety fence, and connect its signal to the
safety plug input.
3.6.1 Safety sequence board

The terminals for the safety-related signals are on CNEXIN, CNEXOT on Safety sequence board.
Position of this board is shown below.

n O H 1 Bo 0
O
L s .
f? :
o i ]
] - m ﬂ”
Ml s m I e
&HHH 11 E «CNEXIN
mn il
i : i
i fl « CNEXOT
m|, megke
1 — ]

Safety sequence board
enlarged figure

There is a space distance of approximately 100 mm from the
connector on the safety sequence board to the door. When
routing cables to the safety sequence board, make sure that
the cables are not stressed.

Parts layout inside cabinet (Right side)
Fig. 3.6.1 Installation position of safety sequence board




3.6 Safety-related signal connections

3.6.2 Position of the terminal block
Fig. 3.6.2 shows the positions of terminal blocks CNEXIN and CNEXOT.

CNEXOT

AN

CNEXIN

|

[l

[ . =

Fig. 3.6.2 CNEXIN, CNEXOT on safety sequence board

For the signal wire that will be connected to the terminal block, use a bar terminal (conductive part
length of 10 mm, cross-section of 0.25 mm? to 0.75 mm?) or a PVC wire (thickness 24 AWG to 16
AWG) with approximately 10 mm of the end peeled off.

10mm
0.25mm2~0.75mm?2 ‘

Use a terminal with a
conductive part cross-section
of 0.25 mm? to 0.75 mm?2.

<When connecting with a bar terminal>

/‘ PVC wire
Peel back approx. 10 mm from the end (thickness 24 AWG to 16 AWG)

<When connecting a PVC wire>
Fig. 3.6.3 Signal wires to connect to CNEXIN1 and CNEXOT

313



Pin layout of Terminal blocks

3.6 Safety-related signal connections
3.6.3

Ue4w (all
ES_ERR+ (AlD
BCK3Z3+ C(AS
GPSOT3B+ (A8
LGPSOT3A+ A/
BCKe+ (A6
GPSOTEB+ (AD
GPSOT2a+ (A4
BCKI+ (A3
GPSOTLIB+ (A2
GPSOTIA+ (Al

Xeav (ALY
ESOUTZ+ (ALB
ESOUTL+ CALS
GPSISB+ (Al4
GPSISA+ (AL3
GPSI4B+ (AlP
GEST448+ (AlL
GPSI3B+ (ALD
LPSI3A+ (A9
GPSIZ2B+ (A8
GPSIZAL+ A7

GPSIIB+ (A6
LGPSILA+ (AD

SFPe+ (A4

SFPL+ (A3
EX_ES2+ (A2

EX_ESI+ (AL

3

BEBEE

2

Sioisiolotelolseio

BEBEE

i

L !

BlslSioteioiolotioiot

R

5
SESERSERSEEASISR0

NUUARRARRNRARRNUERRNRIRRAN

G195

£

Bi1> UOV
B10> ES_ERR
BS> BCKZ3-
E8» uov
B/> Uov
B&> BCKe-
BS> UOV
B4)> U0V
B3> BCK1-
Be) uov
BL) Uow

B1/7) X0V
Ble) ESOUTZ-
B1S) ESOUTL-
Bl4) U0V
B13) GPSISA-
Ble) uov
Bl GPSI4A-
B10> UOV

B9) GPSIZA-
Eg> Uov

B7> GPSIZA-
Bey uov

BSY GPS1141-
B4) U0V

B3> SFP1-
Be> Uowv

B EX_ES1-

CNEXOT

1
37

CNEXIN

Fig. 3.6.4 Pin layout of CNEXIN and CNEXOT

MotorsOM external
bt o=V EE avtmimmm |

is necessary to assign a general input signal to the “Motors ON external” in advance. For
BT ORI play Sop

safety sequence board. So if you want to turn the Motors ON using the external PLC etc., it
“Motors ON external” signal, see “4.6.2 Standard input signals” also.

In this controller, the “Motors ON external” signal is not included in the terminal block on the
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3.6 Safety-related signal connections

Table 3.6.1 Terminal block CNEXIN of Safety sequence board
Pin No. Signal Function Description
name
Al EX ES1 External emergency stop input 1+ | Thjs is an external emergency stop input
B1 - External emergency stop input 1- terminal. When not using this terminal,
- connect jumper wires as shown below.
A2 EX ESD External emergency stop input 2+ Connect A2 and B2
B2 - External emergency stop input 2- Connect A1 and B1
A3 Safety plug input 1+
SFP1 alely pug npu This is a safety plug input terminal. Connect
B3 Safety plug input 1- always.
A4 Safety plug input 2+ &~ Refer to the section 3.6.6.2 on page 3-
SFP2 20
B4 Safety plug input 2-
A5 General-purpose safety input 1A+
GPSIMA Purp y - P
BS General-purpose safety input 1A- This is general-purpose safety input terminal
A6 General-purpose safety input 1B+ 1.
CPSI1B PP ynp
B6 General-purpose safety input 1B-
A7 General-purpose safety input 2A+
GPSI2A PUTP Y - P
B7 General-purpose safety input 2A- This is general-purpose safety input terminal
A8 General-purpose safety input 2B+ 2.
CPSI2B purP yinp
B8 General-purpose safety input 2B-
A9 General-purpose safety input 3A+
GPSI3A il y - P
B9 General-purpose safety input 3A- This is general-purpose safety input terminal
A10 General-purpose safety input 3B+ 3.
———  CPSI3B
B10 General-purpose safety input 3B-
A11 General-purpose safety input 4A+
——  GPSI4A PUTP y - P
B11 General-purpose safety input 4A- This is general-purpose safety input terminal
A12 General-purpose safety input 4B+ 4.
———  CPSI4B
B12 General-purpose safety input 4B-
A13 General-purpose safety input 5A+
——— GPSI5A puTP y : P
B13 General-purpose safety input 5A- This is general-purpose safety input terminal
A14 General-purpose safety input 5B+ S.
——  CPSI5B
B14 General-purpose safety input 5B-
A15 Emergency stop output 1+ (dry Dry contact A output terminal to indicate the
contact) status of the emergency stop signal.
ESOUT1
Emergency stop output 1- (dry When the Emergency stop button on the
B15 contact) operation panel of the controller or the teach
E t tout 2+ (d pendant is pressed, this signal turns OFF
A16 mergency stop outpu (dry n )
contact) (the contact is open).
ESOUT2 This output signal has been designed dual.

B16 Emergency stop output 2- (dry (The dry contact output has been provided in

contact) two individual systems.)

A17 | X24V External power DC24V input By supplying external power (DC24V)
between the X24V and X0V terminals, the
emergency stop circuit can be operated even
if the robot controller power is cut, and
ESOUT1 and ESOUT2 can be turned
ON/OFF by the status of the emergency stop

B17 | X0V Ground button.

Switching between internal power use
(factory setting) and external power supply
use is done using a J1 jumper pin.

For details on J1 settings, see Fig. 3.6.5 and
Fig. 3.6.6.
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3.6 Safety-related signal connections

When using an external emergency stop button, safety plug or general-purpose safety

input, always double-up on connection points.

CAUTION (E.g.: When an external emergency stop button is used: Pin A1-B1 and Pin A2-B2)
Table 3.6.2 Terminal block CNEXOT of Safety sequence board
Pin No. Signal name Function Description
A1 General-purpose safety output 1A+ o
GPSOT1A This is general-purpose safety output
B1 General-purpose safety output 1A- | terminal 1.
A2 General-purpose safety output 1B+ | The - side is internally connected to
GPSOT1B uoVv.
B2 General-purpose safety output 1B-
A3 BCK1 Backcheck 1+ This is the backcheck terminal of
B3 Backcheck 1- general-purpose safety output 1.
A4 General-purpose safety output 2A+
GPSOT2A This is general-purpose safety output
B4 General-purpose safety output 2A- | terminal 2.
A5 General-purpose safety output 2B+ | The - side is internally connected to
GPSOT2B uov.
B5 General-purpose safety output 2B-
A6 BCK2 Backcheck 2+ This is the backcheck terminal of
B6 Backcheck 2- general-purpose safety output 2.
A7 General-purpose safety output 3A+ o
GPSOT3A This is general-purpose safety output
B7 General-purpose safety output 3A- | terminal 3.
A8 General-purpose safety output 3B+ | The - side is internally connected to
GPSOT3B uov.
B8 General-purpose safety output 3B-
A9 BCK3 Backcheck 3+ This is the backcheck terminal of
B9 Backcheck 3- general-purpose safety output 3.
A10 ES ERR CPU error + Dry contact A output terminal to indicate
B10 - CPU error - the status of CPU.
A11 u24v Power 24 V
B11 uov GND
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3.6 Safety-related signal connections

External Jig otc. ol Robot Gontroller Exteral Jig otc. ol Robot Gotroller

CNEXIN CNEXIN
No. Signal No. Signal
——_Al_| E%:L
[ o EX_ES1 ! o EX_ES1
A2 | Ex Eso A2 | Ex Eso
s B2 = B2
A3 | A3 |
i:( = SFP1 i:( = SFP1
[ sep2 CH4Y seee
o | B4 o | B4
! A5 ! A5
AN g5 | COSHMA i 0o oPsiiA
i T i T
oo cPsiiB 2o cPsiB
! 57| GPsiza ! 57| GPsi2a
] ]
5g] CPsi2B 5s] CPsi2B
] S s
! Bo] GPSBA ! Bo] GPSBA
A10 lﬁ A10
Fo]  CPSiEB Ho] CPSiB
| Tg11] oPSMA I raiy]  GPsuA
A12 i A12
rBia] CPSMB rBia] CPS4B
l—_% A13 lj% A13
5] GPsisA T eys] GPsisA
lﬁ Al4 lﬁ Al4
F21 cpsisB F21  cpsisB
B14 A24V B14 A24V
< | e ) Az o | cae ) e
glg ESOUTI ] (internal circuit power supply) gilg ESOUTI ] (internal circuit power supply)
| A16 | JP1: 1-2 short circuit | A16 | JP1: 2-3 short circuit
Sie] ESoUT2 Sre] ESoUT2
O ] Al7] x24v T' O] AT x2av B!
B17 X0V 2 B17 X0V 2
ds 3
CNEXOT CNEXOT
No. Signal No. Signal
- % GPSOTIA = % GPSOTIA
= A2 | GpsoTiB = A2 | GpsoTiB
B2 t B2
‘ A3 : A3
L I
= BCK1 = BCK1
= % GPSOT2A = % GPSOT2A
A5 | gpsoT28 A5 | gpsoT2B
B5 B5
' A6 ' A6
[~ 7 = (R -
26 BCK2 26 BCK2
= % GPSOT3A = % GPSOT3A
e A8 | GpsoT3B = 28 | GpsoTas
B8 B8
' A9 ' A9
(R = (R -
B9 BCK3 B9 BCK3
A ?
A10 A10
Fal 1 el 1
50| ESERR 72 Sio] ESERR qz
:ﬁ All U24v 3 o] All U24v O3
B11 uov Ol} ) B11 uov J
JP2: 1-2 short circuit JP2: 2-3 short circuit
A0V A0V
Internal circuit GND Internal circuit GND
Fig. 3.6.5 Connection example of CNEXIN, CNEXOT Fig. 3.6.6 Connection example of CNEXIN, CNEXOT
(DC24V external power) (DC24YV internal power)

& Do not use the U24V, UOV terminal outside the robot controller since this is for the internal
use only.
CAUTION v




3.6 Safety-related signal connections

3.6.4 Electrical specification of input terminal block

Table 3.6.3 shows the power specifications for 1 input signal point.

Table 3.6.3 Electrical specifications of input terminal block

ltems Specifications
Input impedance Approx. 4.3 kQ
Input voltage DC+24V *=10%
Input current 5 mA (typ.)

Table 3.6.4, Fig. 3.6.7 and Fig. 3.6.8 show the input load (customer prepared) specifications.

Table 3.6.4 Specifications of the load for input circuit (customer preparation required)

Input load (Customer prepared) Specifications Remarks
Minimum applicable load should be . .
Relay contact DC24V, 3 mA The input signals needs

to be closed for 150 ms

Leakage current should be 1 uA or or longer.

Open collector device
P less.

RBNER =1uA
Leakage current Typ 5mA H?Power (24 V)

S . . ©O—-Power (24 V
[ or< 2 BAER  =<IuA (24V)
3 f@: Leakage current Typ 5mA FR
GND(OV) :|:

S S
7J7 lGND(OV)

Fig. 3.6.7 Connection specifications of Fig. 3.6.8 Connection specifications of
EX_ES1, SFP1, GPSI*A EX_ES2, SFP2, GPSI*B
3.6.5 Electrical specifications of output terminal block

3.6.5.1 Electrical specifications of emergency stop output (ESOUT1, ESOUT2)

Table 3.6.5 shows the power specifications for 1 emergency stop output signal point.
Prepare the output load that conforms to these specifications.

Table 3.6.5 Electrical specifications of emergency stop output terminal block

Items Specifications
Output method Relay contact
Rated voltage AC 100 Vor DC 30V
Rated current 3A

Minimum applicable load DC1V 1 mA

More than 50,000 times
(5 A, AC100V, 5 A, DC30V, resistive load, at 6 times/min.)

Electrical expected life

._______________________________________________________________________________________________________________________________}
& 1 Be absolutely sure to use a surge killer for the load.
2 Since the value of minimum applicable load depends on the switching frequency,
CAUTION environment conditions, and expected reliable level, be sure to check with the actual load
condition before operation.
3 Electrical expected value is a reference value in case of using under the conditions
described in parentheses. The value depends on the environmental conditions.




3.6 Safety-related signal connections

3.6.5.2 Electrical specifications of general-purpose safety output (GPSOT**)

Table 3.6.5 shows the power specifications for 1 general-purpose safety output signal point.

Prepare the output load that conforms to these specifications.

For the use method of the general-purpose safety output, refer to the instruction manual “FD18 controller
Robot Monitoring Unit RMU40-20".

Table 3.6.6 Electrical specifications of general-purpose safety output terminal block

Items Specifications
Output method Semiconductor output
Output voltage 24V/(typ)
Rated current 1.3A
Leak current 5uA(max)
3.6.6 Connection procedures on input terminal block

For details on connections for each input terminal, see sections 3.6.6.1 to 3.6.6.4.

3.6.6.1 External emergency stop input (CNEXIN: A1-B1, A2-B2)

As soon as the external emergency stop input signal becomes open under any circumstances whatsoever,
the brake is quickly applied to the robot, and the motor power (servo power) is cut off by the hardware
circuits.

Input the emergency stop command from the emergency stop button or host controller. The separate pairs
of signal inputs must perform the same operations. Connect single normally closed contact between
terminals 1 and 2 and another one between terminals 3 and 4. Connect single normally closed contact
between terminals A1 and B1 and another one between terminals A2 and B2. Bear in mind that the
connections given in Fig. 3.6.10 is not permitted.

External emergency stop input o iy External emergency stop input  GNEXIN

No. Signal No. Signal

A s =t AL ExEst

: B1 Bi

i gg EX_ES?2 gé EX_ES2
‘B\g SFP1 ‘B\g SFP1

gi SFP2 Qj SFP2
’ég GPSITA gg GPSITA
Qg CPSIIB gg CPSIIB
g; GPSI2A g; GPSI2A
gg cPSI2B gg CcPSI2B
gg GPSI3A gg GPSI3A
211?) CPSI3B 211?) CPSI3B
’8“1 ‘1 GPSI4A ’:1 ‘1 GPSI4A
2112 CPSI4B ‘B“é CPSI4B
211?3 GPSI5A glg GPSI5A
2111 CPSI5B ‘B\li CPSI5B
’;‘112 ESOUTI g“]g ESOUTI
2112 ESOUT2 2112 ESOUT2

Al7]__ X2av Al7]__ X2av

Bi7]__ xov Bi7] __ xov

Fig. 3.6.9 Connection diagram Fig. 3.6.10 Not permitted connection diagram

of external emergency stop input of external emergency stop input
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3.6 Safety-related signal connections

3.6.6.2 Safety plug input (CNEXIN : A3-B3, A4-B4)

The guard fence must have a door for allowing the operators to move in and out. Provide a safety plug to
ensure that the robot will be stopped automatically when the door is opened to ensure that operators will
not enter inside the guard fence without due reason while the robot is operating, and connect the signals of
the plug to the safety plug input on the robot controller. The separate pairs of signal inputs must perform
the same operations.

Bear in mind that the connections given in Fig. 3.6.13 is not permitted.

If the safety plug input signal is left open during auto operation, the brake is quickly applied to the robot as
for emergency stop, and the motor power (servo power) is cut off by the hardware circuits. In this case, by
switching to teach mode, operation preparation (servo power) can be supplied once again in safety plug
input signal open status. However, the operation speed is limited to low speed (speed of 250mm/sec or
below at tool end).

Guarding fence

Limit switch for turning off
the servo power when the
door in the guard fence is
opened

Welding
power

source
Robot controller

Fig. 3.6.11 Safety plug installed on Guard fence door

& In playback mode, the servo power cannot be switched ON unless the safety plug input is
CAUTION ON. Always connect the safety plug.

[Condition of the safety plug input signals that is required for turning ON the motors power]

TEACH mode: When both in opened and closed, motor ON is available.
(The speed is limited to 250 mm/s.)
(If the opened/closed status changes, the motors are turned OFF for the present.)

PLAYBACK mode: Available only in closed state.
(The limit of 250 mm/s is not applied.)
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3.6 Safety-related signal connections

CNEXIN CNEXIN
No. Signal No. Signal
Safety plug Al EX EST Safety plug Al EX_EST
B1 B1
A2 A2
Q B2 EX_ES2 O B2 EX_ES2
% A3 — " A3
: B3 SFP1 1 B3 SFP1
A1
T A4 A4
B4 SFP2 B4 SFP2
A5 A5
55 GPSI1A 55 GPSIA
A6 A6
56 CPSI1B 26 CPSI1B
A7 A7
57 GPSI2A 57 GPSI2A
A8 A8
B8 CPSI2B B8 CPSI2B
A9 A9
5o GPSI3A 2o GPSI3A
A10 A10
Bio] CPSIsB Bio| ©CPSIsB
Al1 Al1
511 GPSI4A BT GPSI4A
A12 A12
B1g] CPSKB B1g| CPSHB
A13 A13
B3] GPSISA B3| GPSISA
Al4 Al4
B1a] CPSISB B1a] CPSIB
A15 A15
B1s] ESOUT! B1s| ESOUT!
A16 A16
Big] ESOUT2 B1g| ESOUT2
A17 X24V A17 X24V
Bi17 X0V B17 X0V
Fig. 3.6.12 Connection diagram Fig. 3.6.13 Not permitted connection diagram
of safety plug input of safety plug input
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3.6 Safety-related signal connections

3.6.6.3 General purpose safety inputs (CNEXIN : A5-B5, A6-B6, A7-B7, A8-B8, A9-B9, A10-B10

A11-B11, A12-B12, A13-B13, A14-B14)

If the general-purpose safety input is used, as soon as the general-purpose safety input becomes open, the
brake is quickly applied to the robot and it stops. The motor power (servo power) is cut off in a case other
than a protective stop. (In the case of a protective stop, it is not cut off.) Two independent input signals are
required to do the same operation. Connect single normally closed contact between terminals as shown in
Fig. 3.6.14. Bear in mind that the connections given in Fig. 3.6.15 is not permitted.

For the use method of the general-purpose safety input, refer to the instruction manual of “FD18 controller
Robot Monitoring Unit RMU40-20".

CNEXIN CNEXIN
No. Signal No. Signal
Al Al
B1 EX_ES1 B1 EX_ES1
A2 A2
B2 EX_ES2 B2 EX_ES2
A3 A3
General-purpose B3 SFP1 General-purpose B3 SFP1
i fety input 1
safety input 1to 5 g\: SFP2 safety input 1 to 5 gi SFP2
% A5 p—/‘/fQ A5
[ H GPSI1A ) i GPSI1A
: B5 B5
| gk gg CPSI1B g‘g CPSIIB
= A7 p—/"Q A7
[ ! GPSI2A ) i GPSI2A
: B7 B7
| % gg OPSI2B g‘g OPSI2B
o f—
| : A9 | Gpsi3A — A9 | Gpsi3A
: B9 B9
| th 211(()) CPSI3B 211(()) CPSI3B
9 All p—/"Q All
[ H GPSI4A ) i GPSI4A
: B11 B11
| gk '21122 CPSI4B '21122 CPSI4B
9 A13 |—9 A13
[ : B13 GPSI5A ) i B13 GPSI5A
1 Al4 Al4
[ B1a CPSI5B B1a CPSI5B
Al15 Al15
B15 ESOUT1 B15 ESOUT1
A16 A16
B16 ESOUT2 B16 ESOUT2
Al7 X24V Al7 X24V
B17 X0V B17 X0V
Fig. 3.6.14 Connection diagram Fig. 3.6.15 Not permitted connection diagram
of general-purpose safety inputs of the general-purpose safety inputs
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3.6 Safety-related signal connections

3.6.6.4 Connections when the robot controller is in stand-alone

When the robot controller is not going to be connected to an external device but used in stand-alone,
perform the connections shown below. The external emergency stop is shorted, but connect the safety plug
for detecting that the door of the guard fence has been opened to the safety plug inputs. If an input is
assigned, short-circuit the general-purpose safety input.

CNEXIN
No. Signal
External emergency stop 1 [ 211 EX_ES1
External emergency stop 2 O 1 gi EX_ES2
Safety plug input 1 [ gz SFP1
Safet i & Ad
y plug input 2 \ B4 SFP2
_ AL Gpsita
General-purpose safety input 1 BS
{1 cesis
_ HALL GPsiza
General-purpose safety input 2 B7
S cpsis
_ A aPsisa
General-purpose safety input 3 g
% cpsus
_ N apsua
General-purpose safety input 4 A
2 cpsus
. I opsisa
General-purpose safety input 5 B er
C] 54l CPSISB
2112 ESOUTI
2112 ESOUT2
Al7 X24V
B17 X0V

Fig. 3.6.16 Diagram of connections when the robot controller is to be used in stand-alone
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3.6 Safety-related signal connections

Emergency stop output connection (CNEXIN : 1-2, 3-4)

Internal electrical circuit of Emergency stop output is shown in Fig. 3.6.17.

U24v (X24V)

—_——

EMG OP_EMG cRremgi

°4f

’Sl(\

| UOV (XOV)
|
| U24V (X24V)

")l("

UOV(XOV)| TP_ENMG OP_EMG npEna2

ESOUT2

ESOUTT

Safety
sequence
board

cREmg2  ONEXIN
A16

'\:816
T

A15
B15

CRENGI

Fig. 3.6.17

Internal electrical circuit of Emergency stop output

The emergency stop output circuit uses internal power supply of the controller, and when the power supply
of the controller becomes OFF, the emergency stop button output signal becomes OFF too.

In the case to use the emergency stop output even when the controller is OFF, supply external power from
CNEXIN, and change the setting of the above jumper (J1)

RMU board

External power

supply
24V
External power

supply
24V

External power

supply
24V

A24V
(internal circuit power
supply)

JP1: 1-2Short

RMU board

CNEXIN

JP1: 2-3Short
o
2

A4V
(internal circuit power
supply)

©

GNEXOT ) CNEXOT ],
All u24v All u24v
Bil Sk Bit S
JP2: 1-2Short JP2: 2-3Short
A0V A0V
(internal circuit GND) (internal circuit GND)
Fig. 3.6.18 In case that emergency stop circuitis  Fig. 3.6.19 In case that emergency stop

used by external DC24V

circuit is used by internal DC24V
(factory setting)
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ptional Physical /O board

3.7 Primary power supply connection

3.71 Prior to Primary power supply connections

& 1. Electric shock may cause serious injury or death.
Wiring work should be done after turning off the primary power supply and circuit

WARNING breaker on the controller.

2. Check that the voltage of the primary power supply matches with the voltage
specification of the robot controller. The voltage of the robot controller is indicated near
the circuit breaker.

3. In case that the rated voltage other than AC200V/220V+=10% 3¢ 50/60Hz Type D
grounding is specified at time of order, the proper transformer is pre-installed to the
robot controller before shipment. If the robot controller is used at the different voltage
from the one at time of order after the delivery, reconfigure the setting of the
transformer. For details of transformer refer to the instruction manual “CONTROLLER

MAINTENANCE”.

For the specifications of robot system, please refer to the respective “Standard specification or instruction
manual “MANIPULATOR”.

9 1. When multiple manipulators or external axes are combined, a power capacity equivalent
to the total power of all the machines is required.

IMPORTANT 2 \when using a transformer, calculate the power capacity of the entire system.
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3.7 Prima

power supply connection

3.7.2

Primary power supply connections

Turn off the primary power supply and circuit breaker on the controller.

Remove the breaker panel at the breaker part.
Connect the primary cable to the circuit breaker on the robot controller through the cable
bushing accessory. Use the following cable for the primary power supply cable.

The cable clamps are included only on the rear panel, so if power is input from the left
side, replace the cable clamps with those on the rear panel.

Table 3.7.1

Cable specifications of primary power

Manipulator used in
combination

Cross-section of
power cable

Crimp-style terminal
of no-fuse circuit
breaker

Cross-section
of grounding
cable

Crimp-style terminal
of grounding cable

SRA, MC, etc.

3.5 mm?
or more

Japan, China, Europe
M5 round
crimp-style terminal
(Example; 3.5 - 5)

North America
(Transformer spec.)
M8 round
crimp-style terminal
(Example; 3.5 - 8)

5.5 mm?2
or more

M5 round
crimp-style terminal
(Example; 5.5 - 5)

Maintenance panel

I

Panel for primary power source

Left side view

Back side view

Fig. 3.7.1

Primary power supply cable

Circuit breaker
In the robot controller

To primary power cable
(Provided by user)

Panel for primary
power source

Cable clamp

To leakage circuit
breaker
(Provided by user)

Remove the terminal cover of circuit braker.

Bl Asshown in Fig. 3.7.2, connect the primary power cable to the primary side of the breaker,
and the ground wire to the ground terminal (PE).
If power cable comes from the back of controller, remove the maintenance panel of left
side for safety work.

Attach the breaker panel to the robot controller.

N

CAUTION

Always attach the primary power cable with a cable clamp, and pull it through to the robot
controller. If a cable clamp is not installed, water or dust may get inside the robot controller,
which may cause a failure.
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To primary power source ’@3/_ :

3.8 Signal specifications of Optional Physical 1/0 board

Primary power cable Cirlcuit breaker

=8, 8

T
| JZIIZIIZID

)

Inside the left side

s ﬁ ERI
[l mel =

Inside the controller cabinet,
please make sure to connect

the grounding wire. W W

N

CAUTION

IMPORTANT

Fig. 3.7.2 Connection of the primary cable

Between the circuit breakers on the robot controller and power supply source, install a
Wiring circuit breaker or Leakage circuit breaker.

Table 3.7.2 Braker specification for each manipulator

Manipulator used in combination Braker specification
Japan : 40A
China : 30A
SRA, MC, ete. Europe : 30A
North America : 15A

1. An inverter circuit for controlling the AC servo motor is used in this robot controller. In
order to prevent the leakage circuit breaker from being tripped in error by the high-
frequency leakage current generated from the inverter circuit, the leakage circuit
breaker must be designated for inverter use when one is to be used.

2. When installing the leakage circuit breaker, use one with a medium current
sensitivity(100 mA or more).

3. Value in the table is typical value. Please refer to the delivery specification sheet at the
same time.

4. The values in the table indicate the current values for one robot controller. When
multiple controllers are connected to the same beaker, prepare a breaker with a capacity
of the sum of the corresponding values in the table.

5. The Model with a built-in transformer must be connected to one of the following
grounding system power supplies.

-TN grounding system (power supply side earth (N) and controller side earth (PE) are
common grounding)
-TT grounding system (power supply side earth (N) and controller side earth (PE) are
separate grounding)

When multiple manipulators or external axes are combined, the breaker capacity that you
should prepare is different.
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3.7 Primary power supply connection

When connecting welding power supply, also install a wiring circuit breaker (3-phase,
AC200V) that is compatible with the used primary welding electric current or a leakage
breaker.

®\

For details on the breakers suitable for welders, see the instruction manual for each
welder.

N\

& In order to minimize the effect of noise due to current leakage, supply the primary power of
the robot controller and primary power of the welding power supply from separate power

AUTION  supplies. In addition, connect the grounding terminals on the robot controller and welding

power supply separately and isolate the connections from each other.

C
& To ensure safety, ground the equipment without fail.
WARNING
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ptional Physical I/0O board

3.7.3 Grounding
For handling or spot welding specifications (including large-sized manipulator)
When using the robot in Japan, comply with relevant laws and regulations and perform type D grounding to
ensure safety. (The customer is responsible for providing the grounding.)
- Ensure that the robot controller power cable is larger than 3.5 mm?, and ground cable is larger than 5.5
mm?. Also, connect an independent ground cable. The ground terminal for the robot controller is on the
upper part of the breaker.
- When adding an external axis, pull out the ground wire from the metal case of the motor to be installed,
and ground the external axis motor independently. A ground cable of 3.5 mm? or higher is recommended.
- For details on grounding the welding power supply, see the instruction manual for each welder.
- For each ground cable, use as short a cable as possible.
- Set the ground resistance to less than 100 ohms.
- When grounding the robot controller, never share the grounding wires or grounding rods with other
power supplies or motor power.
- When using metal pipes, ducts or distributing frames to install grounding cables, ground the metal pipes,
etc. in compliance with the technical standards governing electrical apparatus.

External axes External axis

(Jig axes) (Pedestal spot gun)

Robot controller

v v v

At least 3.5mm?2 At least 3.5mm?2 At least 5.5mm?2

Fig. 3.7.3 Grounding
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3.8 Signal specifications of Optional Physical 1/0 board

3.8 Signal specifications of Optional Physical /0 board

This section explains the physical 1/O signal specifications for 1/0 board. Refer to Table 3.8.1, and refer to
the correct explanation for your board.

Table 3.8.1 Reference Explanations for Each Board

Board name HEEIEE
Common items Individual
/0 board (¥ p3-31 Section 3.8.2
— . &~ p3-30 Section 3.8.1
Mini I/O option &~ p3-43 Section 3.8.3
3.8.1 Common items

3.8.1.1 DC24V supplying procedure

The capacity for the DC24V that can be supplied by the internal DC24V is 0.8A.

If the input/output current for the used external device exceeds this value, you need to prepare an external
DC24V power supply.

In case of supplying the internal DC24V to the external device, the Relay Board cannot be combined due
to the capacity limitation of the internal DC24V.

3.8.1.2 Electrical specifications of physical input
Table 3.8.2 shows the power specifications for 1 input signal point. This is the same for all boards.

Table 3.8.2 Electrical specifications of physical input

ltems Specifications
Input impedance Approx. 2.4 kQ
Input voltage DC+24V =10 %
Input current 10 mA (typ.)

Table 3.8.3 and Fig. 3.8.1 show the input load (customer prepared) specifications.

Table 3.8.3 Specifications of the load for input circuit (prepared by customer)

Input load (Customer prepared) Specifications Remarks
In case of Relay contact Minimum applicable load should be The input signals needs
DC24V, 5 mA
Leakage current should be 1 mA or to be closed for 150ms
In case of Open collector device less 9 or longer.
FD11

BNER  <Im @ (24V>_

Typ 10mA
Leakage current

P e
[:: or = ES
7J7 M1 (0V)

Fig. 3.8.1 Specifications of the load for input circuit (prepared by customer)
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3.8 Signal specifications of Optional Physical 1/0 board

3.8.1.3 Electrical specifications of physical output

Table below shows the electrical specifications for one output signal point for each board.
Prepare the output load that conforms to the used physical output signal.

[Electrical specifications of physical output (/0 board, Mini I/O option)|

Table 3.8.4 Electrical specifications of physical output (/0 board, Mini 1/0O)

Items Specifications
Rated voltage DC+24V *=3V

Permitted load current (maximum) 0.2A

& - Be absolutely sure to use a surge killer for the load.
CAUTION * Do not use power with the wrong polarity.

3.8.2 1/0 signal specifications of 1/0 board

Refer to the sections shown in Table 3.8.5 according to the DC24V supply method.
For details of the initial settings of signal allocations, refer to “4.6.2 Basic input signals” and “4.6.3 Basic
output signals”.

Table 3.8.5 External DC24V Power Supply

Connector Connector Rofemigito
Parts No. 10 type No Manufacturer 1/0 signal Connection
) specification procedure
Input | CNINT, 2 Honta Tsushin @Tablepff-;g
FD20-OP125-A/B < G p 3-38
FD20-OP151-A/B B Section 3.8.2.3
Output | CNOUTA1,2 Honta Tsushin Tab|<§§-83§
Input | CNIN1,2,3.4 | Phoenix contact @Tamz g‘gg
FD20-OP125-C/D " @Dp 3-38
FD20-OP151-C/D (B Section 3.8.2.3
Output | CNOUT1,2,3,4 | Phoenix contact Tablg’j_ssg




3.8 Signal specifications of Optional Physical 1/0 board

3.8.2.1 Input signal connector CNIN1,2 and output signal connector CNOUT1,2 of I/O board

1/0 board has connector for general-purpose input signals (CNIN1, 2) and general-purpose output signals
(CNOUTH1, 2). It is possible to use by assigning signals of 32 points to general-purpose input signals and
32 points to general-purpose output signals respectively.

Up to 2 I/O boards can be mounted as option, that is 64 inputs and 64 outputs at maximum.

Pin arrangement of connector CNIN and CNOUT

S CNIN pin arrangement is the view from the soldering side.

L li Connecter type : MR-50LM (soldering type male connector : Honta Tsushin)
%O EO /—33I:> pin 50 £ > pin
= = ] /A —
© © [@Jj d0000000000000000 | —

| o 000000000000 0| ]

[ [ = QO 00000000000 JgOOY —] |

—7

ae .

\—19 Er _l
N R 1€y REYV
) )
e z 18 EY
°l° L EL Pin arrangement of Connector CNIN1,2

) @ © =

CNOUT pin arrangement is the view from the soldering side.
Connecter type : MR-50LF (soldering type female connector : Honta Tsushin)

[Te~Ph ,—18 E> pin
A
$0000000000000000 —]
o 000000000000 O
Q000000000000g400p —]
] /
\—19 ey _I
BEY  REY

50 v
Pin arrangement of Connector CNOUT1,2

Fig. 3.8.2 Pin layout of I/O board connector input signal connector
(in case of FD20-OP125-A/B , FD20-OP151-A/B)

CNIN pin arrangement is the view from the cable inserting side.
Connecter type :DFMC 0,5/11-ST-2,54 (Phoenix contact)

: \ Al a1l
=]

0 's" ; = |I'...Ill;.lll';lll.lll' — o
?t?t?t_m,-t.-tzut_ut_ut,ut_ ' 1
Pin arrangement of Connector CNIN1,2,3,4

ICNOUT pin arrangement is the view from the cable inserting side.
IConnecter type :DFMC 0,5/10-ST-2,54 (Phoenix contact)

ouT4

CNOUTZ

Al 310

ouT

CNOUT3 CN

C

.IT ,-1-_-Tn_m,m_m_m_m_m,u 10 R

Pin arrangement of Connector CNOUT1,2,3,4
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ptional Physical I/0O board

For the signal wire that will be connected to the terminal block, use a bar terminal (conductive part
length of 10 mm, cross-section of 0.14 mm? to 0.25 mm?) or a PVC wire (thickness 24 AWG to 20
AWG) with approximately 7 mm of the end peeled off.

10mm
0.14mm2~0.25mm?2 ‘

Use a terminal with a
conductive part cross-section
of 0.14 mm? to 0.25 mm?2.

<When connecting with a bar terminal>

/ PVC wire
Peel back approx. 7 mm from the end (thickness 24 AWG to 20 AWG)

<When connecting a PVC wire>

Fig. 3.8.3 Pin layout of I/O board connector input signal connector
(in case of FD20-OP125-C/D , FD20-OP151-C/D)
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3.8 Signal specifications of O

tional Physical 1/0O board

3.8.2.2

Connections to I/0 board Input and output Signals

(Note 1) Do not connect different power system signals to the same common. Doing so
may cause malfunctions.

CAUTION (Note 2) Do not connect wires to 28 to 32, 42 to 44 of the terminal block connector.
Table 3.8.6 List of I/O board input signals (CNIN1, 2)
(in case of FD20-OP125-A/B , FD20-OP151-A/B)
10 board 1-CNIN1 10 board 2-CNIN2
Connector | Signal Signal Pin description Signal Signal Pin description
Pin No. name (") (initial setting) name () (initial setting)
1 IN1 11 General-purpose input signal IN33 133 General-purpose input signal
2 IN2 12 General-purpose input signal IN34 134 General-purpose input signal
3 IN3 13 General-purpose input signal IN35 135 General-purpose input signal
4 IN4 14 General-purpose input signal IN36 136 General-purpose input signal
5 IN5 15 General-purpose input signal IN37 137 General-purpose input signal
6 IN6 16 General-purpose input signal IN38 138 General-purpose input signal
7 IN7 17 General-purpose input signal IN39 139 General-purpose input signal
8 IN8 18 General-purpose input signal IN40 140 General-purpose input signal
9 C(')"I'w ;| Common | Common of IN1-~IN8 (Note 1) C(lj,;l\/IS Common | Common of IN33~IN40 (Note 1)
10 IN9 19 General-purpose input signal IN41 141 General-purpose input signal
11 IN10 110 General-purpose input signal IN42 142 General-purpose input signal
12 IN11 111 General-purpose input signal IN43 143 General-purpose input signal
13 IN12 112 General-purpose input signal IN44 144 General-purpose input signal
14 IN13 113 General-purpose input signal IN45 145 General-purpose input signal
15 IN14 114 General-purpose input signal IN46 146 General-purpose input signal
16 IN15 115 General-purpose input signal IN47 147 General-purpose input signal
17 IN16 116 General-purpose input signal IN48 148 General-purpose input signal
18 C(I)’\IIVIZ Common | Common of IN9~IN16 (Note 1) C(|DTVI6 Common | Common of IN41~IN48 (Note 1)
19 IN17 117 General-purpose input signal IN49 149 General-purpose input signal
20 IN18 118 General-purpose input signal IN50 150 General-purpose input signal
21 IN19 119 General-purpose input signal IN51 151 General-purpose input signal
22 IN20 120 General-purpose input signal IN52 152 General-purpose input signal
23 IN21 121 General-purpose input signal IN53 153 General-purpose input signal
24 IN22 122 General-purpose input signal IN54 154 General-purpose input signal
25 IN23 123 General-purpose input signal IN55 155 General-purpose input signal
26 IN24 124 General-purpose input signal IN56 156 General-purpose input signal
27 | oona | Common | Commonof IN17~IN24 (Note 1) | N1~ | Common | Common of INAS<INS (Note 1)
28~32 Not used (Note 2) Not used (Note 2)
33 IN25 19 General-purpose input signal IN57 157 General-purpose input signal
34 IN26 110 General-purpose input signal IN58 158 General-purpose input signal
35 IN27 111 General-purpose input signal IN59 159 General-purpose input signal
36 IN28 112 General-purpose input signal IN6O 160 General-purpose input signal
37 IN29 113 General-purpose input signal IN6G1 161 General-purpose input signal
38 IN30 114 General-purpose input signal IN62 162 General-purpose input signal
39 IN31 115 General-purpose input signal IN63 163 General-purpose input signal
40 IN32 116 General-purpose input signal IN64 164 General-purpose input signal
41 C(I),\II\/I4 Common | Common of IN25~IN32 (Note 1) C(l)I;lVIS Common | Common of IN57~IN64 (Note 1)
42~44 Not used (Note 2) Not used (Note 2)
45~47 P1 — Internal 24V P1 - Internal 24V
48~50 M1 — Internal OV M1 - Internal OV
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Table 3.8.7 List of I/O board output signals (CNOUT1, 2)
(in case of FD20-OP125-A/B , FD20-OP151-A/B)

ptional Physical /O board

10 board 1-CNOUT1

10 board 2-CNOUT?2

Connector |  Signal Signal Pin description Signal Signal Pin description
Pin No. name (0% (initial setting) name (0" (initial setting)
1 OuUT1 01 General-purpose output signal OuUT33 033 General-purpose output signal
2 ouT2 02 General-purpose output signal 0ouUT34 034 General-purpose output signal
3 OouT3 03 General-purpose output signal OuUT35 035 General-purpose output signal
4 ouUT4 04 General-purpose output signal 0ouUT36 036 General-purpose output signal
5 OouUT5 05 General-purpose output signal ouT37 037 General-purpose output signal
6 OouUT6 06 General-purpose output signal ouT38 038 General-purpose output signal
7 ouT? o7 General-purpose output signal 0ouUT39 039 General-purpose output signal
8 ouUT8 08 General-purpose output signal ouUT40 040 General-purpose output signal
9 C%U“L Common | Common of OUT1~OUT8 (Note 1) C%UI\;II-5 Common | Common of OUT33~OUT40 (Note 1)
10 ouT9 09 General-purpose output signal ouUT41 Oo41 General-purpose output signal
11 ouT10 010 General-purpose output signal 0ouUT42 042 General-purpose output signal
12 OouT11 o011 General-purpose output signal 0ouT43 043 General-purpose output signal
13 OouT12 012 General-purpose output signal 0ouUT44 044 General-purpose output signal
14 OouUT13 013 General-purpose output signal QouUT45 045 General-purpose output signal
15 OouT14 014 General-purpose output signal 0ouUT46 046 General-purpose output signal
16 OouUT15 015 General-purpose output signal ouT47 047 General-purpose output signal
17 OuUT16 016 General-purpose output signal ouT48 048 General-purpose output signal
18 C%UI\IZ Common | Common of OUT9~OUT16 (Note 1) C%UI\;II-G Common | Common of OUT41~OUT48 (Note 1)
19 ouT17 o17 General-purpose output signal OouUT49 049 General-purpose output signal
20 OouUT18 018 General-purpose output signal ouUT50 050 General-purpose output signal
21 OouT19 019 General-purpose output signal OouUT51 051 General-purpose output signal
22 ouT20 020 General-purpose output signal ouT52 052 General-purpose output signal
23 ouT21 021 General-purpose output signal OuUT53 053 General-purpose output signal
24 ouT22 022 General-purpose output signal OouUT54 054 General-purpose output signal
25 ouT23 023 General-purpose output signal OuUT55 055 General-purpose output signal
26 ouT24 024 General-purpose output signal OouUT56 056 General-purpose output signal
27 COOUI\;II-:S Common | Common of OUT17~0UT24 (Note 1) COOUI\;II-7 Common | Common of OUT49~OUT56 (Note 1)
28~32 Not used (Note 2) Not used (Note 2)
33 ouT25 09 General-purpose output signal OuT57 057 General-purpose output signal
34 ouT26 010 General-purpose output signal QouUT58 058 General-purpose output signal
35 ouT27 011 General-purpose output signal OuUT59 059 General-purpose output signal
36 ouT28 012 General-purpose output signal ouUTe0 060 General-purpose output signal
37 ouT29 013 General-purpose output signal ouTs1 061 General-purpose output signal
38 OUT30 014 General-purpose output signal ouT62 062 General-purpose output signal
39 ouT31 015 General-purpose output signal ouT6e3 063 General-purpose output signal
40 OuUT32 016 General-purpose output signal ouUT64 064 General-purpose output signal
41 C%UNT 4 | Common | Common of OUT25~0UT32 (Note 1) C%UMTs Common | Common of OUT57~OUT64 (Note 1)
42~44 Not used (Note 2) Not used (Note 2)
45~47 P1 - Internal power 24V P1 - Internal power 24V
48~50 M1 - Internal power 0V M1 - Internal power OV
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3.8 Signal specifications of O

tional Physical 1/0O board

Table 3.8.8 List of /0 board input signals (CNIN1, 2, 3, 4)

(in case of FD20-OP125-C/D , FD20-OP151-C/D)

10 board 1-CNIN1

10 board 1-CNIN2

Connector | Signal Signal Pin description Signal Signal Pin description
Pin No. name (") (initial setting) name (") (initial setting)
A1l IN1 11 General-purpose input signal IN17 117 General-purpose input signal
A2 IN2 12 General-purpose input signal IN18 118 General-purpose input signal
A3 IN3 13 General-purpose input signal IN19 119 General-purpose input signal
A4 IN4 14 General-purpose input signal IN20 120 General-purpose input signal
A5 INS 15 General-purpose input signal IN21 121 General-purpose input signal
A6 IN6 16 General-purpose input signal IN22 122 General-purpose input signal
A7 IN7 17 General-purpose input signal IN23 123 General-purpose input signal
A8 IN8 18 General-purpose input signal IN24 124 General-purpose input signal
A9 | oouq | Common | Commonof N1-INS (Note 1) | O | Common | Common of IN17-IN24 (Note 1)
A10 P1 — Internal 24V P1 - Internal 24V
A11 P1 — Internal 24V P1 - Internal 24V
B1 IN9 19 General-purpose input signal IN25 125 General-purpose input signal
B2 IN10 110 General-purpose input signal IN26 126 General-purpose input signal
B3 IN11 111 General-purpose input signal IN27 127 General-purpose input signal
B4 IN12 112 General-purpose input signal IN28 128 General-purpose input signal
B5 IN13 113 General-purpose input signal IN29 129 General-purpose input signal
B6 IN14 114 General-purpose input signal IN30 130 General-purpose input signal
B7 IN15 115 General-purpose input signal IN31 131 General-purpose input signal
B8 IN16 116 General-purpose input signal IN32 132 General-purpose input signal
B9 C(l)'\IIVIZ Common | Common of IN9~IN16 (Note 1) C(l)l;l\/M Common | Common of IN25~IN32 (Note 1)
B10 M1 — Internal OV M1 — Internal OV
B11 M1 - Internal OV M1 - Internal OV
10 board 2-CNIN3 10 board 2-CNIN4
Connector | Signal Signal Pin description Signal Signal Pin description
Pin No. name (") (initial setting) name (") (initial setting)
A1 IN33 133 General-purpose input signal IN49 149 General-purpose input signal
A2 IN34 134 General-purpose input signal IN50 150 General-purpose input signal
A3 IN35 135 General-purpose input signal IN51 151 General-purpose input signal
A4 IN36 136 General-purpose input signal IN52 152 General-purpose input signal
A5 IN37 137 General-purpose input signal IN53 153 General-purpose input signal
A6 IN38 138 General-purpose input signal IN54 154 General-purpose input signal
A7 IN39 139 General-purpose input signal IN55 155 General-purpose input signal
A8 IN40 140 General-purpose input signal IN56 156 General-purpose input signal
A9 C(I)’\IIVIS Common | Common of IN33~IN49 (Note 1) C(I)’\IIVI7 Common | Common of IN49~IN56 (Note 1)
A10 P1 - Internal 24V P1 - Internal 24V
A11 P1 - Internal 24V P1 - Internal 24V
B1 IN41 141 General-purpose input signal IN57 157 General-purpose input signal
B2 IN42 142 General-purpose input signal IN58 158 General-purpose input signal
B3 IN43 143 General-purpose input signal IN59 159 General-purpose input signal
B4 IN44 144 General-purpose input signal IN60 160 General-purpose input signal
B5 IN45 145 General-purpose input signal IN61 161 General-purpose input signal
B6 IN46 146 General-purpose input signal IN62 162 General-purpose input signal
B7 IN47 147 General-purpose input signal IN63 163 General-purpose input signal
B8 IN48 148 General-purpose input signal ING64 164 General-purpose input signal
B9 | come | Common | Common of INAT-INAS (Note 1) | O\ o | Common | Common of INST~ING4 (Note 1)
B10 M1 - Internal OV M1 - Internal OV
B11 M1 - Internal OV M1 - Internal OV
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3.8 Signal specifications of Optional Physical 1/0 board

Table 3.8.9 List of /0 board output signals (CNOUT1, 2, 3, 4)

(in case of FD20-OP125-C/D , FD20-OP151-C/D)

10 board 1-CNOUT1

10 board 1-CNOUT2

Connector |  Signal Signal Pin description Signal Signal Pin description
Pin No. name (0% (initial setting) name (0% (initial setting)
A1l OUT1 O1 General-purpose output signal ouT17 017 General-purpose output signal
A2 ouT2 02 General-purpose output signal ouUT18 018 General-purpose output signal
A3 OuUT3 03 General-purpose output signal ouT19 019 General-purpose output signal
A4 ouUT4 04 General-purpose output signal ouT20 020 General-purpose output signal
A5 OuUT5 05 General-purpose output signal ouT21 021 General-purpose output signal
A6 ouUT6 06 General-purpose output signal ouT22 022 General-purpose output signal
A7 ouT7 o7 General-purpose output signal ouT23 023 General-purpose output signal
A8 OouT8 o8 General-purpose output signal ouT24 024 General-purpose output signal
A9 | Soxt. | Common | Commonof OUT1~OUT8 (Note 1) |  Sors | Common | Common of OUT17~OUT24 (Note 1)
A10 P1 - Internal power 24V P1 — Internal power 24V
B1 QouT9 Q9 General-purpose output signal ouT25 09 General-purpose output signal
B2 ouT10 010 General-purpose output signal ouUT26 010 General-purpose output signal
B3 OouUT11 O11 General-purpose output signal ouT27 O11 General-purpose output signal
B4 OuUT12 012 General-purpose output signal ouT28 012 General-purpose output signal
B5 OouT13 013 General-purpose output signal ouT29 013 General-purpose output signal
B6 ouT14 014 General-purpose output signal OouT30 014 General-purpose output signal
B7 OouUT15 015 General-purpose output signal ouUT31 015 General-purpose output signal
B8 OuUT16 016 General-purpose output signal OuUT32 016 General-purpose output signal
B9 C%UI\IZ Common | Common of OUT9~OUT16 (Note 1) C%UI\L Common | Common of OUT25~0UT32 (Note 1)
B10 M1 — Internal power OV M1 — Internal power OV
10 board 2-CNOUT3 10 board 2-CNOUT4
Connector | Signal Signal Pin description Signal Signal Pin description
Pin No. name (©") (initial setting) name (09 (initial setting)
A1l OuUT33 033 General-purpose output signal ouT49 049 General-purpose output signal
A2 ouT34 034 General-purpose output signal ouT50 050 General-purpose output signal
A3 ouT35 035 General-purpose output signal OUT51 051 General-purpose output signal
Ad ouT36 036 General-purpose output signal ouT52 052 General-purpose output signal
A5 OuT37 Q37 General-purpose output signal OouUT53 053 General-purpose output signal
A6 OuUT38 038 General-purpose output signal ouUT54 054 General-purpose output signal
A7 0ouUT39 039 General-purpose output signal OuUT55 055 General-purpose output signal
A8 ouT40 040 General-purpose output signal OouT56 056 General-purpose output signal
A9 C%UI\JI-S Common | Common of OUT33~0UT40 (Note 1) C%U“;Ir7 Common | Common of OUT49~0UT56 (Note 1)
A10 P1 — Internal power 24V P1 — Internal power 24V
B1 ouUT41 o1 General-purpose output signal OouT57 057 General-purpose output signal
B2 ouT42 042 General-purpose output signal OouUT58 058 General-purpose output signal
B3 ouT43 043 General-purpose output signal OouUT59 059 General-purpose output signal
B4 OouT44 044 General-purpose output signal ouT6e0 060 General-purpose output signal
B5 OuUT45 045 General-purpose output signal ouTs1 061 General-purpose output signal
B6 QuUT46 046 General-purpose output signal ouT62 062 General-purpose output signal
B7 ouT47 047 General-purpose output signal ouT63 063 General-purpose output signal
B8 ouT48 048 General-purpose output signal OouT64 064 General-purpose output signal
B9 COOUI\;II-G Common | Common of OUT41~0UT48 (Note 1) C%UI\;II-8 Common | Common of QUT57~0UT64 (Note 1)
B10 M1 — Internal power OV M1 — Internal power OV
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3.8 Signal specifications of Optional Physical 1/0 board

3.8.2.3 Connections to 1/0 board
A connection example to 1/0 board is shown below.

p
@ For details on the electrical specifications, see p3-30 “3.8.1 Common items”.

& - Be absolutely sure to use a surge killer for the load.
= Do not use power with the wrong polarity.

CAUTION
Robot Controller
32pts 1/0 board (NPN specification)
|
‘Internal ]7 S
power source CNIN
: P1(45-47)
‘ DC24V
External ‘ o W1 (48-50) N
power source
‘ J Common —
DC24V ‘ j
[k v N <
Relay contact or —

NPN transistor

o Y & <
3

|
.
1
.

.
.
[k Y A <
7

]

|

|

|

|

|
CNOUT

P1(45-47)
M1 (48-50)
Relay, etc. Common
Surge absorbing
diode ) e
B

LAl

User side
(External connection) | — = Robot controller side

Fig. 3.8.4 Input and output Circuit of I/0O board with External power source (NPN)
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Internal Accessary cable Em ey e T

Power source T T ) CNIN

DC24V|— 3 }
| ] Piue
| -9
|
|

[\

P1(47)
M1 (48)
M1 (49)

M1 (50)
Common

Relay contact or
NPN transistor

l

P1(45)
P1(46)
-9
P1(47)
M1 (48)
M1 (49)
-9
M1 (50)

Common

Relay, etc.

Surge absorbing
diode E

Ok

|

g

.

User side
(External connection) <<— ——= Robot controller side

Fig. 3.8.5 Input and output Circuit of I/O board with Internal power source (NPN)
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3.8 Signal specifications of Optional Physical 1/0 board

Robot Controller

| 32pts 1/0 board (PNP specification)

|
‘:Internal ’7 S ‘
[power source CNIN
‘ M1 (48-50)
‘ ov
External | DC24V P1(45-47) L

power source

‘ JCommon
ov ‘
DCZ4V—”—"—/ ‘ ] [k Lo 4 2§<
Relay contactor 1 \\
PNP transistor ‘ ‘
|
v XK
[ S 1 % b 1 <
‘ .
| |
|
|
|
|
|
| |
| \ J " o AR <
‘ | —
| CNlUT
‘ M1 (48-50)
\ P1(45-47)
RM } Common
|

Surge absorbing
diode . _
T

g

User side
(External connection) = = Robot controller side

Fig. 3.8.6 Input and output Circuit of I/O board with External power source (PNP)
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Internal Accessarycable @ ——_ "~~~ *__ T - 1
power source T - CNIN T
! : : 1 wias)
ov | i
1 F1.25A
Do24V! — \ j M1 49)
L. L M1 (50)
P1(45)
P1(46)
P1(47)

Common

¥

*
Il
<
N
=

l

Relay contact or
PNP transistor

]
L]
Fal

S

LgJﬁ;;;;;J\;gg\_f
*
*
1
<
N
=

M1(48)

M149)
[ —

M1 (50)
P1(45)
P1(46)
P1@&7)
Common

|

Relay, etc.

-
Surge absorbing |

diode ) E

ka
~/

J.m
o

N (N A N N S

-

User side
(External connection) ——_ | __~_ Robot controller side

Fig. 3.8.7 Input and output Circuit of I/O board with Internal power source (PNP)
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3.8S

ignal specifications of Optional Physical /0 board

3.8.24 Internal power source connection to the I/O Board

When internal power source is used for /0 board, supply the power from CNS24V of multi power unit with
using power cable which comes with 1/0 board option.

| =]

1000

Fuse
250V 1.25A 5x20mm

% N pe4v ~
6ND><>< ><>< @ Cut out

) T O o—LGND |

CNS24V

(power unit)

Fig. 3.8.8 Accessary power cable
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3.8 Signal specifications of Optional Physical 1/0 board

3.8.3 Signal specifications of Mini 1/0 option
Refer to the sections shown in Table 3.8.5 according to the DC24V supply method.

For details of the initial settings of signal allocations, refer also to “4.6.2 Basic input signals” and “4.6.3 Basic
output signals”.

Table 3.8.10 When using External DC24V Power Supply

Connector Reference
Output type 1/0 type 1/0 signal Connection
number P
specifications procedure
Semiconductor Input TBX1 B~ p3-44 8 p3-46
output Table 3.8.12 Section 3.8.3.4
P Output TBX1 avle ection
Relay Input TBX1 B p3-45 B p3-48
Output Output TBX1 Table 3.8.13 Section 3.8.3.6

Table 3.8.11 When using Internal DC24V Power Supply

Connector Reference
Output type 1/0 type I/O signal Connection
number e D
specifications procedure
Input TBX1
Semiconductor P (B~ p3-44 (&~ p3-47
output Table 3.8.12 Section 3.8.3.5
Output TBX1
Input TBX1
Relay P B p3-45 B p3-49
Output Table 3.8.13 i .8.3.7
utpu Output TBXA able Section 3.8.3

3.8.3.1 Terminal block connector TBX1 of Mini I/O option

The Mini I/0O option has signal connection terminals of 14 general-purpose inputs and 10 general-purpose
outputs.

[:;jZZZZZZZZ‘Z'ZZZZZZZZ:If::]

NANNNNNNNNNNNNNNNN
[ r) r ) ) )  rr)) ) )  ]

HOO0000000000000006H— B

NANNNNANNNNNNNNNNNN
[ lr) r)) F) )  rr)) ) ) ) ]

1O000000000000000GH

| E—

Bl —_|

[

|

Al — ]

T A7

Fig. 3.8.9 Mini I/O option terminal block connector pin layout
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3.8 Signal specifications of O

tional Physical 1/0O board

3.8.3.2 1/0 specification of Mini I/O option (semiconductor output)

A

(Note 1) Do not connect different power system signals to the same common. Doing so may
cause malfunctions.

CAUTION (Note 2) Do not connect external power to the pin of internal power source.
(Note 3) Do not connect any wire to B15 of the terminal block connector.
Table 3.8.12 List of signals of Mini I/O option (TBX1)

Terminal
block pin Signal name Description of terminal (initial allocation)
number

A1l GP_IN1 General-purpose input signal

A2 GP_IN2 General-purpose input signal

A3 GP_IN3 General-purpose input signal

A4 GP_IN4 General-purpose input signal

A5 GP_IN5 General-purpose input signal

A6 GP_IN6 General-purpose input signal

A7 GP_IN7 General-purpose input signal

A8 GP_IN8 General-purpose input signal

A9 GP_IN9 General-purpose input signal

A10 GP_IN10 General-purpose input signal

A1 GP_IN11 General-purpose input signal

A12 GP _IN13 General-purpose input signal

A13 IN_COM1 Common for pins A1 to A6 (GP_IN1 to GP_IN6) (Note 1)

A14 IN_ COM2 Common for pins A7 to A10 (GP_IN7 to GP_IN10) (Note 1)

A15 IN_COM3 Common for pins A11, B11, A12 and B12 (GP_IN11 to GP_IN14) (Note 1)

A16 u24v Internal power source DC24V (Note 2)

A17 u24v Internal power source DC24V (Note 2)

B1 GP_OUT1 General-purpose output signal

B2 GP_OUT2 | General-purpose output signal

B3 GP_OUT3 | General-purpose output signal

B4 GP_OUT4 | General-purpose output signal

B5 GP_OUT5 | General-purpose output signal

B6 GP_OUT6 | General-purpose output signal

B7 GP_OUT7 | General-purpose output signal

B8 GP_OUT8 | General-purpose output signal

B9 GP_OUT9 | General-purpose output signal

B10 GP_OUT10 | General-purpose output signal

B11 GP _IN12 General-purpose input signal

B12 GP _IN14 General-purpose input signal

B13 OUT_COM1 | Common for pins B1 to B6 (GP_OUT1 to GP_OUT6) (Note 1)

B14 OUT_COM2 | Common for pins B7 to B10 (GP_OUT7 to GP_OUT10) (Note 1)

B15 - Not used (Note 3)

B16 uov Internal power source GND (Note 2)

B17 uov Internal power source GND (Note 2)
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3.8 Signal specifications of Optional Physical 1/0 board

3.8.3.3 1/0 specification of Mini I/O option (relay output)

(Note 1) Do not connect different power system signals to the same common. Doing so may
cause malfunctions.
CAUTION  (Note 2) Do not connect external power to the pin of internal power source.
(Note 3) Do not connect wires to A15-A17, B9-B10, 12 and 15-17 of the terminal block
connector.

Table 3.8.13 List of signals of Mini I/O option [Relay output spec.] (TBX1)

Terminal
block pin Signal name Description of terminal (initial allocation)
number
A1l GP_IN1 General-purpose input signal
A2 GP_IN2 General-purpose input signal
A3 GP_IN3 General-purpose input signal
A4 GP_IN4 General-purpose input signal
A5 GP_IN5 General-purpose input signal
A6 GP_IN6 General-purpose input signal
A7 GP_IN7 General-purpose input signal
A8 GP_IN8 General-purpose input signal
A9 GP_IN9 General-purpose input signal
A10 GP_IN10 | General-purpose input signal
A11 IN_COM1 | Common for pins A1 to A6 (GP_IN1 to GP_IN6) (Note 1)
A12 IN. COM2 | Common for pins A7 to A10 (GP_IN7 to GP_IN10) (Note 1)
A13 u24v Internal power source DC24V (Note 2)
A14 u24v Internal power source DC24V (Note 2)
A15 - Not used (Note 3)
A16 - Not used (Note 3)
A17 - Not used (Note 3)
B1 GP_OUT1 | General-purpose output signal
B2 GP_OUT2 | General-purpose output signal
B3 GP_OUT3 | General-purpose output signal
B4 GP_OUT4 | General-purpose output signal
B5 GP_OUT5 | General-purpose output signal
B6 GP_OUT6 | General-purpose output signal
B7 GP_OUT7 | General-purpose output signal
B8 GP_OUT8 | General-purpose output signal
B9 - Not used (Note 3)
B10 - Not used (Note 3)
B11 OUT_COM1 | Common for pins B1 to B8 (GP_OUT1 to GP_OUTS8) (Note 1)
B12 - Not used (Note 3)
B13 uov Internal power source GND (Note 2)
B14 uov Internal power source GND (Note 2)
B15 - Not used (Note 3)
B16 - Not used (Note 3)
B17 - Not used (Note 3)
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3.8 Signal specifications of Optional Physical 1/0 board

3.8.34 Connection Input and output signals to Mini /0O option (DC24V external power,

semiconductor output spec.)

For details on the electrical specifications,
see “3.8.1.2 Electrical specifications of physical input” on page 3-30 for the input signals,
see “3.8.1.3 Electrical specifications of physical output” on page 3-31 for the output signals.

- Be absolutely sure to use a surge killer for the load.
* Do not use power with the wrong polarity.

CAUTION

A connection example to Mini I/O board input and output signals is shown below.

Robot Controller

. . r ***** S MiniVOboard T e T el |
l\(lePal\i, contact or TB1 CNOP2,/CNGPI CNS24V1 power source
transistor | U24V (A16) | u24v DCoav |
‘ Uov (B16) 1 Uov ‘
External | | D ” |
I ‘ !
power source | ‘ |
Common J ‘
DC24V ‘ |
oV ‘ [k I ] N — i #( |
Relay contact or i T i
NPN transistor | |
L ‘ [#% % L 4 %& < ‘
| | ' | |
| | | |
‘ | | |
| | | |
: [ ] - ¥ %S < | i
\ ] |
‘ U24v (A17) J u24v | !
| Uov (B17) i T Uov | |
| N |
| | | |
Relay, etc. | Common | | |
Surge absorbing : g | ‘
diode % \ Ok I ] \ |
—_ ¢ ? | - !
| | ! - | ‘
. _ | O J _ \ |
AN 1 ol | |
. | | | |
D | . | ‘
_ ‘ 0%k J . ‘ ‘
——1o— — W \
I L 77777777 J I
Lo N

User side

(external connection) —= | —= Robot controller side

Fig. 3.8.10 Input and output circuit of Mini I/O [semiconductor output specification]
(When DC24YV is supplied from external power source)
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3.8 Signal specifications of Optional Physical 1/0 board

3.8.3.5 Connection Input and output signals to Mini /O option (DC24V internal power,

semiconductor output spec.)

- For details on the electrical specifications,

see “3.8.1.2 Electrical specifications of physical input” on page 3-30 for the input signals,
see “3.8.1.3 Electrical specifications of physical output” on page 3-31 for the output signals.
- For details on the electrical specifications of internal power source,

see “3.8.1.1 DC24V supplying procedure” on page 3-30.

- Be absolutely sure to use a surge killer for the load.
- Do not use power with the wrong polarity.

CAUTION

A connection example to Mini I/O board input and output signals is shown below.
Robot Controller

T MinilOboard  “umaisgsg  intemal
TB1 CNOP2/CNGP1 CNS24V1power source
\ U24V (A16) | L u24v DC24V | .
| UV (B16) | T uov |
| i B W
Relay contact or! ‘ |
NPN transistor | Common | | |
! ‘ d ’ :
|
| | e w—— v 2111
| | | |
| L 2 ‘ |
L 1o 4 o] |
| | ' | |
| | | |
I ‘ ‘ I
| | : | |
i Ik # ?ﬁ< | ‘
|
| U24v (A17) J u24v ‘ '
| VBT | Tuov ‘ |
| ] |
| | | |
Relay, etc. | Common | | |
Surge absorbing ! < | |
diode | Ok I ] \ \
— ® . P !
| W G | |
) ~ i (223 J — ‘ !
AR 1 04 | |
: | | . \ ‘
° | ‘ : ‘ ‘
: . ‘ Okx J . | |
| L 77777777 J !
L _

User side

(external connection) = | = Robot controller side

Fig. 3.8.11 Input and output circuit of Mini I/O [semiconductor output specification]
(When DC24YV is supplied from internal power source)
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3.8 Signal specifications of Optional Physical 1/0 board

3.8.3.6

output spec.)

For details on the electrical specifications,

- Do not use power with the wrong polarity.

- Be absolutely sure to use a surge killer for the load.

Connection Input and output signals to Mini I1/O option (DC24V external power, relay

see “3.8.1.2 Electrical specifications of physical input” on page 3-30 for the input signals,
see “3.8.1.3 Electrical specifications of physical output” on page 3-31 for the output signals.

A connection example to Mini I/O board input and output signals is shown below.

Robot Controller
" "Mini I/O board

umtsEE ]
Relay contact or | TB1 CNOP2,/CNGPI 1 ‘
NPN transistor | Common i | | ‘
| | | ‘
\ \ . \ \
- e
I ‘ : I
\ | \
‘ | ‘ ‘
I ‘ I
\ % %& | \
External ) ‘ = # = g | ‘
xterna ‘ ey L—giE ‘ |
power source i CNGPOUT CNG[’IN | CONS24V1 !
U24V (A13) (he)  F 208 (A7) | u24v \
DG24V =
‘ Uov 813) (®6) ®) 7 Tuov AA |
ov | W24V (A1) ") *8) Tuow |
‘ uov (B14) (B7) ®8) uov | Internal
power source

| Common Common |
— ﬂ; | |
| : O | - ‘ Ok '
| | AR A O G0 G A i } |
| S q |
Output signal to i ‘ | o \ \ | |
External equipment, ‘ O | e ol L O \
Such as jig ‘ | ‘ i ? I 1 ) I % \ |
‘ ‘ | o | | : | ‘
| | | | | ) | |

! l Ok . - L 1Ok : |
L — i S i | |
\ \ o | L __ _ \
‘ L - _ J

Userside [ ~_ " — -~~~ T T T T T T T T T T T o

. <=— | —= Robot controller side
(external connection)

Fig. 3.8.12

(When DC24YV is supplied from external power source)

Input and output circuit of Mini /O [Relay output specification]
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3.8 Signal specifications of Optional Physical 1/0 board

3.8.3.7 Connection Input and output signals to Mini /O option (DC24V Internal power, relay

output spec.)

- For details on the electrical specifications,

see “3.8.1.2 Electrical specifications of physical input” on page 3-30 for the input signals,
see “3.8.1.3 Electrical specifications of physical output” on page 3-31 for the output signals.
- For details on the electrical specifications of internal power source,

see “3.8.1.1 DC24V supplying procedure” on page 3-30.

& - Be absolutely sure to use a surge killer for the load.
CAUTION - Do not use power with the wrong polarity.

A connection example to Mini I/O board input and output signals is shown below.

Robot Controller

[ MinilOboard —— umssEs ]
Relay contactor 181 CNOP2/CNGP1 N !
NPN transistor | Common | | ‘ \
i [*x I T‘ \—:.fﬁ < } i
| ‘ | |
‘ [ ) |
\ | \
‘ | | |
| | | |
? |
“— - | [k J | % < | }
| 74 L—#4R 1 | |
‘ CNGPOUT CNGPIN | CNS24V1 !
\ U24V (A13) | F2o wn_| Luav DC24V |
; UOVBI3) | T ®6) - BN [ T uov 7H_ |
— ! U24v (A14) | 1 @n 8 [ T u24v Internal |
‘ | Uov@ei4) | T 6D ®8)_[ uov | ”oiré’f source
| | | ! P
| ‘ Common [ ) Common | [
| L
| Ok ‘ O
Output signal to i i I A Hr DU% | |
External equipment, | i | - | | | ‘ | i
Such as jig [ Ok J p |
‘ | — N O \
o — ottt m
! | | at | | . | |
| | | | | : | |
! | 0% /J I - L J Ok . ‘ ‘
[ : T \} H ? r j DD ‘ '
| \ N \ Lo _ |
‘ L __~_ 1 :
Userside  --—-—-—-—-—-—-—-—-—-— - — -~ J

(external connection) =— T% Robot controller side

Fig. 3.8.13 Input and output circuit of Mini I/O [Relay output specification]
(When DC24YV is supplied from Internal power)
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NOTE
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Chapter4 Setup

This chapter describes the preparations performed up to the stage where teaching can be
performed for the robot. Setting the tool length and weight and allocating the 1/0 signals for
connection with the peripheral devices are absolutely essential when the robot is to be used.
Acquire a thorough understanding of the information contained in this chapter and proceed with the
setup.

4.1 How toread “Chapter 4 SetUp” ........c.oeeeiiii i 4-1
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4.1 How to read “Chapter 4 Setup”

4.1

How to read “Chapter 4 Setup”

In chapter 4, the outline of the basic setup work (From the robot installation to the start of the teaching work) is
described. Perform the setup procedures by referring to the flow chart shown as below

( START >

Power ON
Motors ON

Installing a tool

Adjusting the reference position
of each robot axis

The "tool constants" refer to a set of
parameters including the length, angle,
center of gravity, weight and moment of
inertia of the installed tool. These
parameters are extremely important for
ensuring precise linear operations and
appropriate acceleration / deceleration
control. Therefore, do not forget to set
these parameters.

Set the tool constants
The settings can be done easily by
using

Eagy

Selling menu

This is a procedure in which the I/O
signals to be used are assigned. When
using the robot with a default setting, it
is not necessary to change the settings.

Setup the
input / output signals

To use the robot safely, adjust the
sensitivity of the interference detection.
And, the software Ilimit should be
changed when the mechanical stopper
position is changed.

Setup the robot so that it can
be used safely

Optimizing the layout of the f-keys and
assigning the exclusive key for the
application type. When using the robot
with a default setting, it is not necessary
to change the settings.

Optimizing the operation key

respective “APPLICATION MANUAL®.

|
END

settings

Now the basic setup work is finished. Please start the teaching operation.
In case of spot welding application, proceed with the setup work by referring to chapter 5 and by referring to

Refer to the instruction manual
"BASIC OPERATIONS MANUAL",

F=43 Installing a tool

F= 432 Performing encoder
reset and encoder correction

@™ 4.5 Tool constant settings

- When a servo gun is installed
when being shipped; the tool
setting is already finished.

4.6 Standard signal attributes
assignment

When using software PLC, refer to
the operating manual “Software
PLC”

4.9 High Speed Interference
Detection
4.12 Setting the software limit
(operating range)

& 4.10 Setting the application
type
411 Setting the [CLAMP /
ARC] key

Fig. 4.1.1

Overview of basic setup work

41



4.2 Configuration

4.2 Configuration

4.21 Setting of the installation angle of the robot

Depending on the installation angle of the robot, it is necessary to modify the installation angle setting in the
<Constant Setting> menu before starting the setup procedures. Also, for details, see the following manual.

“FD20 Controller Instruction Manual: Memory format procedure” (FD20-EN-094).

The setting of the installation angle is used for the calculation of gravity direction in the robot
control logic. If this setting is incorrect, the motor torque is not calculated correctly and

& results in unexpected damage of the motors or the reduction gears inside the robot. Please
be sure that the installation angle setting must be done correctly without fail.

CAUTION

If robot is used with wrong installation angle setting, robot is out pf guarantee.

Concerning the setup of the coordinate system for the manual operation, refer to
“FD20 Controller Instruction Manual: BASIC OPERATIONS” (FD20-EN-002) Chapter3.

Available installation angle differs due to the robot type. Please refer to the corresponding
specification sheet for the detail of it. Some robot permits floor installation only.

I How to open the setting screen
After changing the operator class to EXPERT by inputting [R][3][1][4][Enter] [Enter], open the following menu.

=erdd)

Constant
Setting

8 Installation Angle
Installation placs M{:m
* Wector Coordinate | 0,00 Ru. L|_'_'7_'_H
¥ Wector Coordinate [ 0.00kmm \JD T
..... 200
Z Vector Coordinate [ 0.00kmm S ’:;}
X axs rotation [ 0.000kes
Y axis rotation [ 0.000kes
Z axis rotation | 0.000keg !_Zé

[?
%.
’<<@’>>&

A coordinate system is the
standard one (JIS) when
defining the installation angle
of a rmanipulator

@ t iz an ingtallation pos. from the std. coord. of 3 mecha ﬁ
installation place. [-30000.00 to 30000.00] Complete

After inputting the respective parameters, press <Complete> key to save the setting in the internal memory.




4.2 Configuration

In case of floor installation

- If robot is only one and options such as synchronization control is not used, it is not necessary to change the
setting of the installation angle.

- In this case, “Word coordinate system” and “Machine coordinate system (=Robot coordinate system)”
is same.

okl

ke

- In the setting screen of “Mechanism relation” in memory format menu, please select “Ground” as the
installation location of the robot.

“Word coordinate system”

“Machine coordinate system (=Robot coordinate system)’




4.2 Configuration

In case of wall installation (example)

8B Inhstallation Angle

Installation place Ground

¥ Vector Coordinate [ 0.00mm
Y Wector Coordinate [ 0.00mm
Z Wector Coordinate [ 0.00mm

¥ axis rotation 0.000 deg.
Y axis rotation [ 90.000[E=E8
7 axis rotation | 0.000 deg.

- Set “90” for the “Y axis rotation”.

- In the setting screen of “Mechanism relation” in memory format menu, please select “Ground” as the
installation location of the robot. (Do not select “Wall mount”)

(NOTE) The direction of the manual operation

In this case, the movement direction of the “World coordinate system” and the “Machine coordinate
system (=Robot coordinate system)” are different each other.

ke
B ¢

z

vkl

fam ¢

g F
E s
- )
The “World coordinate system” “Machine coordinate system” (Robot coordinate system)

2 Robot on this picture is just an example for the explanation. It does not coincide with the actual robot.

———————— |
Even if your robot is available to use in wall installation, its motion range may be restricted
& comparing to the floor installation. Please refer to the corresponding specification sheet for
detail of it.
CAUTION If robot is operated outside the permitted motion range, motor or reduction gear may be
damages and robot is out of guarantee.
I




4.2 Configuration

I Incase of tilted (slant) installation (example)

8 Installatior gle

Ihstallation place Ground

Y Vector Coordinate [ 0.00mm
Y Vector Coordinate [ 0.00mm
Z Wector Coordinate [ 0.00mm

X axis rotation 0.000 deg.
Y axis motation [ 20.000 =
2 axis rotation [ 0.000 deg.

- Set “20” for the “Y axis rotation” for this example.
- In the setting screen of “Mechanism relation” in memory format menu, please select “Ground” as the
installation location of the robot. (Do not select “Wall mount”)

(NOTE) The direction of the manual operation

In this case, the movement direction of the “World coordinate system” and the “Machine coordinate
system (=Robot coordinate system)” are different each other.

UiTulgle]
' |H:h1

X

X

The “World coordinate system” “Machine coordinate system” (Robot coordinate system)

¥ Robot on this picture is just an example for the explanation. It does not coincide with the actual robot.

& Concerning the slant angle, please consult with our technical department in advance.
If angle is extremely big (Ex; bigger than 30 [deg]), floor installation type robot cannot be
CAUTION used and wall installation type robot may be necessary.
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4.2 Configuration

I Incase of inverted installation (example)

B Installation e

Installation place Ground

¥ Vector Coordinate [ 0.00mm
Y Wector Coordinate [ 0.00mm
Z Wector Coordinate [ 0.00mm

¥ axis rotation 180 . 000 S22
Y axis rotation | 0.000 deg.
7 axis rotation 0.000 deg.

- Set “180” for the “X axis rotation” for example.

- In the setting screen of “Mechanism relation” in memory format menu, please select “Ground” as the
installation location of the robot. (Do not select “Wall mount”)

(NOTE) The direction of the manual operation

In this case, the movement direction of the “World coordinate system” and the “Machine coordinate
system (=Robot coordinate system)” are different each other.

1 IHOWVN world 1 HOVN
- = |th1

The “World coordinate system” “Machine coordinate system” (Robot coordinate system)

2 Robot on this picture is just an example for the explanation. It does not coincide with the actual robot.




4.2 Configuration

[ In case of traverse unit is added |

Robot + Traverse unif _T'Synchronizing control is not used] and RMU is not used]

Carry out the setti as following.

15 SRAl66-01 1.00.00 EEC
2= | TRAVEDZ 10000 =T v

M1: Robot I

Installation setting must be
“Ground®, although its actual
installation place is “on the
traverse unit”.

M2: Traverse Unit I

M1 is installed on
Ground

M2 is installed on
Ground

* This setting cannot be used for Synchronizing control.

- Also this setting cannot be used for the application in which RMU (Robot Monitoring Unit)
is used, because correct TCP position on the world coordinate system cannot be
calculated.

In case of inverted installation, set “180” for the X axis rotation.

(Supplement)
For the registration of unit, make a check mark on only the robot in “Speed standard”.

1 &'V Sgtalsleai)
? = TRAVES




4.3 Installing a tool

4.3 Installing a tool

In this section, a tool will be installed to the flange surface of the robot wrist. Depending on the intended
application, the tool may be a spot welding gun, arc welding torch, material handling gripper or sealing nozzle
gun.

4.3.1 Installing a tool (SRA166H-01)

When a tool is to be installed, it need not necessarily that a tool faces straight up or straight down. However,
confirm that, by operating the 6th axis (tip axis), the tool reaches the proposed range.

Flange to
install tool

Spot welding gun

Fig. 4.3.1 Installing a tool (Spot welding gun)

For the layout of the installation bolt holes and other detailed specifications, refer to the figure below.
The installation area differs from one robot model to another. Details are provided in the instruction manual
"MANIPULATOR" or Standard specification sheet of the model concerned, and so refer to them.

2-@10H7 Depth 15
x2 -B1OH7FLS

182 ‘ 189 (P.C.D.125) 300
3 B-M10 S
9 ¥6-M10
= (P.C.
~ >
L © ReN ©
o0 E
i fo o L’h
@ o
© &
o A
@Q I>F‘I7177ﬁiﬁﬁ;
N

End effector intallafion surface

* 166kgUToR EAT

crew Depfh 1B * This screw can be used for 166kg or less.

S
10%18
.C.D.160)

Fig. 4.3.2 Detailed outline drawings of tool installation area

A  The depth to which the tool (end effecter) installation bolts are to be screwed in must be
less than the depth of the threads in the tool installation surface. The wrist may be
CAUTION damaged if the bolts are screwed in beyond the depth of the threads.
- On the other hand, if the bolts were too short or tightening torque was not enough, tool
may drop off while robot moving. Pay utmost attention.




4.3 Installing a tool

4.3.2 Performing encoder reset and encoder correction

Encoder reset procedure is to initialize the position data in encoder and Encoder
correction procedure is to determine the reference position of robot axes. Thus these
procedures are very important.

After installing a tool on robot by customer, perform these procedures only when

e necessary, by referring to the following explanation.
When performing, these procedures must be done before beginning the teaching
IMPORTANT  operation. If the encoder correction is performed after the teaching operation has been
finished, the reference position of each axis may change, so the work programs may not
be able to be played in correct position.

Also these procedures are necessary when motor, encoder or robot body is replaced. In

such case, perform these procedures by referring to the following explanation.

Cases when encoder correction is necessary

Robot that uses "Zeroing pin and block” (SRA and or so) ..... As for the heavy load robot, perform
encoder correction for all axes after installing a tool. Always perform encoder correction with same
conditions (load conditions and robot posture). So "Reference pose" in which the all axes are set to
the reference position with zeroing pin etc. is recommended as the robot posture to perform this. And,
if the tool is replaced to one that has different mass or different COG (Center of Gravity), please do not
forget to perform the encoder correction for the all axes again. Because in a case like that, the load
balance of the robot will change and the encoder correction values (offset values) for the all axes may
change.

Robot that uses "Origin adjusting match-mark" (NV6 and or so) ..... After installing a tool, perform
encoder correction only when the reference pose check program (P9999) does not provide the
position where all the origin adjusting match-marks are in alignment.

When encoder reset is performed, encoder correction must be performed without fail.

Cases when encoder reset is necessary

When motor, reduction gear, encoder or robot body has been replaced
When connector to the encoder or connector to the encoder charging battery has been disconnected

When the following errors have occurred:
- E0030 Encoder absolute data failure
- E0031 Motor rotation too fast when turning Motors ON
- E0050 Encoder counter overflow/underflow
+ E0052 Encoder battery charge low
- E0055 Motor rotation too fast when power off
- E0057 Encoder count status failure
+ 11016 Manipulator battery warning
+ 14905 Playback was started in the state that the basic posture of any axes is not setup.

- Concerning the detailed procedures of the encoder reset and the encoder correction
for the additional axes, please refer to the respective instruction manuals. In case of a
servo gun, refer to the instruction manual "SERVO GUN ADJUSTMENT
PROCEDURE FOR EXPERTS".

= (This procedure is provided to several limited robots) To improve the position accuracy
of the TCP (Tool Center Point), please modify the encoder correction values by
referring to "More accurate encoder correction” of the instruction manual
"MANIPULATOR" of each robot, after performing normal encoder correction.

match-mark” matches or “Zeroing pin” can be inserted. When all axes are in reference
INPORTANT position (zero position), it is called reference pose (zeroing pose). Please refer to the
instruction manual "MANIPULATOR" for detail.

9 Reference position (zeroing position) is the axis position where "Origin adjusting




4.3 Installing a tool

o

IMPORTANT

In case of inverted, wall and tilted installation robof]

For all shipped robot, encoder correction is performed with robot that is installed on the
floor. But, in case that robot is installed with another method (inverted, wall and tilted
installation), correct reference position of each axis will change because stress direction
on each axis is different from that of floor installation. Due to this difference, robot may
not move correctly (positioning or locus accuracy becomes worse).

In order that robot can move correctly,

* WITH ALL THE LOADS ARE EQUIPPED on the wrist and the upper arm,
- Before starting the teaching procedure,

= For all axis whose stress direction is changed,

= At the reference pose (all axis in reference position by using zeroing pin or etc.

perform encoder correction.
(In this time, encoder reset is unnecessary.)

If encoder correction is carelessly performed after teaching is done, it would make a big
change on T.C.P. (Tool Center Point), then all the points which you taught are needed to
be modified.




4.3 Installing a tool

I Moving to the Mechanical reference pose and selecting the menu items
N @ Select the teach mode.

Teachi

o Turn on the servo power supply.
D D y
E

G Perform manual operations in such a way that all the robot's axes are aligned with the
reference positions.

= (A robot posture in which the all axes are set to the reference positions is called
@@ "Reference pose")

The reference pose differs from each other. For details, refer to the instruction manual
"MANIPULATOR" of each robot.

EL Open <Constant Setting> - [3 Machine Constants] - [4 Encoder Correction].
Constant
St Now proceed with the encoder reset and encoder correction operations. (These are

described on the next and subsequent pages.)

The screen that appears when the menu is selected is the screen on which the encoder
correction is performed. The encoder correction or encoder reset operation is selected
on this screen.

&
Data input Manuu;Sp:ed
L

NVE: Ji ] [003358608] [ 0.0]

&2 [00838s608] [ 90.0] Fecor
5 fooessssos] [ 0.0] @ -
J4 [003388608] [ 0.0]
J5 [008386608] [ -90.0] Encoder
5 (003888081 [ 0.0] Feset

Flease input the encoder correction walue. ﬁ
Complete

@
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4.3 Installing a tool

I Encoder Reset procedure

To reset the encoder, press f9 <Encoder Reset>.

Eggzgfr >>The encoder reset screen is selected.
E Orl

Encoder Reset Mil_’;ﬂ%?l?’_d
L H

Y] J 0 [0000000007 [ 0.0]
J O [000000000] [ 90.0] AllSelect

NS O [000000000] [ 0.0]

4 O [000000000] [ 0.0]
5 O [000000000] [ -90.0] Encoder
&5 O [ooooo0000] [ 0.0] ©orreet

ON To reset a specific axis only for replacing a motor, for instance, select the axis, and press
+0J)+ 1 [ENABLE] + [1].
>>A check mark appears for the selected axis.
OFF
+ D + %) To release the selected axis, press [ENABLE] + [2].
To reset all the axes at once, press f8 <All Select>.
All Select >> All the axes are selected, and check marks appear for them.
The selected status can be released by pressing f8 <All Release>.
8 Encoder Comrection
I
Encoder Reset Ma"“’:s'md
INVE Nl (0000000007 [ 0.0]
X [ooooooooo] [ 40.0] A%
J3 [000000000] L 0.0]
J4 [000000000] L 0.0]
5 (0000000001 [ -90.0] Encoder
& [000000000] [ ©0.0] ™
@ When the axis to be reset is selected, press f12 <Execute>.
If the robot axes are not equipped with a brake, press f12 <Execute> while keeping the
Ercniiz servo power on. (If all the axes of the robot are equipped with a brake, this operation may

be performed with the servo power off.)

>>|f the encoder reset is successfully finished, a message to show the result will appear.




4.3 Installing a tool

I Encoder Correction procedure

Encoder

Correct

Upon completion of the encoder resetting, proceed with the encoder correction.
Press f9 <Encoder Correct>.
>> The screen which appeared immediately after [3 Machine Constants] [4 Encoder

Correction] were selected is restored.

Either "Data Input" or "Position Record" can be used as the method for encoder

correction.

Correction
method

Details

Position
Record

In this screen, the mechanical position is regarded as a reference
position for the axis when [Enter] and [REC] keys are pressed and
then the encoder correction value is calculated and set.

Select this method at a production process or when a motor or
mechanism is to be replaced. Be absolutely sure to perform the
operations with the robot placed in a posture where the all axes are
aligned to the "reference position".

ction

The cormrection value is input by pressing
[Enter] followed by [REC]. (These values are
input for each axis.)

Position record

B Jr [ apfoonn) L — —
o2 [ Ms00000] [800000] [ @0.0] At
J3 [ 00800000 [8000001 [ 0.0]
J1 [ 00800000 [8000001 [ 0.0]
J5 [ 00800000]  [8000007 [ -90.0] Encoder
J6 [ 00800000 [200000] [ 0.0] Resel

\ | Angle (deg.) of each axis |

Encoder value (in hexadecimal
notation) atter comrection

@ he encoder is corrected automatically .y
Complete

Data Input

Use this method when the encoder correction values are already
known.

An "encoder correction value which is already known" is a
post-mastering encoder correction value which is provided inside
the controller when the robot is shipped from the factory.
Therefore, cases where this screen is used to set the values after
shipment are as follows;

* When the encoder battery has been replaced

* After the controller's memory has been formatted

When these values are input, it is acceptable for the robot to be in
any position and any posture.

The encoder correction value is

Data input input (in decimal notation) here.
1B J [0083886087 [ 0.0]
2| 830608| [0UB3GeBOB) [ 90.0] Record
J3 | 8380608  [006388608] [ 0.0]
J4 [ 8330608 [008383608] [ 0.0]
J5 | 8366608 [008388608] [ -90.0] Encoder
J6 | Basess  [00s3sssos] [0 0.0] Res
| Angle (deg.) of each axis
I
Encoder value (in decimal
notation) after correction
@ Pleass input the encoder correction valus, W
Complete
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4.3 Installing a tool

i

Complete

WARNING

A

CAUTION

The "Position Record" method is described here.
Rocord Press f8 <Record Position>.
' >>The screen now changes.
2 ction e
Position record rl—————“r'"f:?PT’:
IV: J1 | 00800000]  [800000] [ 0.0]
12 | 00300000]  [8000007 [ 80.07 oL
J3 [ 00800000]  [800000] [ 0.0]
J4 [ 00800000]  [800000] [ 0.0]
J5 [ 00800000]  [800000] [ -90.0] [EnEealsy
J6 [ 00800000] [8000007 [ 0.0] Reset
he enceder iz corrected automartically. ﬁ
@F ’ et Complete
After confirming that the axis is mechanically aligned to the reference position, align the
* e cursor with the axis whose encoder is to be corrected, and press [Enter] followed by
g [REC].
> If the robot axes are not equipped with a brake, press [Enter] and [REC] while keeping
the servo power ON ([ENABLE SWITCH])). (If all the axes of the robot are equipped with
a brake, this operation may be performed with the servo power OFF.)
* Encoder correction cannot be implemented for all the axes together so repeat these
operations for each axis in turn.
At this stage, the encoder correction values are still not saved in the memory.

To save them, first turn the motor power OFF (by pressing [EMERGENCY STOP
BUTTON]).
Then press f12 <Complete>.

If "Reference position check program". is not recorded in memory, it is recommended to
record this "Reference pose" (a pose in which the all axes are aligned to the reference
positions) to program 9999 as a "Reference position check program”. This program is
convenient to check if the all axes of the robot are correctly set to the reference position
respectively.

This work includes some jobs that should be conducted with the motors ON.
Consequently, be sure to conduct the work at least by a pair of two persons. One person
must stay on guard to press an Emergency Stop button at any time, while the other
person must promptly finish the work with thorough attention paid to the robot operating
area. Furthermore, prior to starting the work, check for escape route. If this procedure is
omitted, operator may be caught or pinched by the robot parts, possibly resulting in
death or serious injury.

As for the robot using “Zeroing pin and block”, check to be sure that the zeroing pin has
been removed and then operate the robot. Note that operating the robot with the zeroing
pin inserted may bend the pin or deform the hole for this pin, thus disabling proper
positioning of the zeroing pin.




4.3 Installing a tool

£ bt ORE > BAGR
Axis | zeroing pin
inserting location

Axis 3 zeroing pin
inserting location

BEE0AL &} pemi?

Axis 3 zeroing pin o~ X .
F2 Wt ORe AN
Axis 2 zeroing pin

%1 ﬁﬁﬂt‘ﬂﬁt‘”/ inserting location

Axis 1 zeroing pin .
£ @ropr

Axis 2 zeroing pin

Fig. 4.3.3 APose to insert the zeroing pin (J1,J2 and J3 axis of SRA166H-01)
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4.3 Installing a tool

I Export Encoder Correction data to file

Encoder correction values stored in controller can be exported to file.
For this operation, operator class of SPECIALIST is necessary.

E Open <Constant Setting> - [3 Machine Constants] - [4 Encoder Correction].
CSont Encoder Comrection
— Data input
S
L H
MZOT-01: Ji [ 524288] [ 0.0]
7 524783| [ 6e4zs8] [ 90.0] Record
J3 b24288) [ 5242881 [ 0.0]
N 524288 [ £24288] [ 0.0]
J5 h24288) [ 524288] [ 0.0] Encoder
5 S74zes, [ baz88] [ 0.0] Rese
\ﬂ}
=
Import
@ Please input the encoder correction value. ﬁ
Complete
@ Press [ENABLE] + <Export>.
+ = Encoder Comrection
Export I
R Data input Manual Speed
L g H
MZ07-01: J 5 [ oez8s][ 001 o
nc
J2 b24285) [ 5242887 [ 90.0] Men Diff
J3 hz4283] [ 5242887 [
J4 524283 [ £24288] [
J5 hz4283] [ 5242887 [
JB 524283 [ £24288] [
IJ]]
=
Expart
@ Flease input the encoder correction value.
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4.3 Installing a tool

L Select file and press <Execute>.

= 3 Export UIMNIT1 1
Execute Device A
Fahemory] Name
(i System | —
& Memory | Mame Att Sire Modified Ascending
- cm | |
el CONVERT [ ENCODERENG 1 113 01/28/2113:03 .
|| Hel ile
llp
Ini Copy
- License
-~ PLGEngine
B NORK File
A_APPLI Delete
- AUTOCE
PLC
PROGR «
< >
104962 395 K bytes free
\J]]
@ Select device type J_
Bxecute
n Press [ENABLE] + [EDIT] to open software keyboard and key in the file name. Then
+0)+ @ press [ENTER].
Export Encoder data
l Ihput Export file name
) [ENCODER
File name
+

2 This sample shows the case of “ENCODER. ENC”
X Please refer to the instruction manual BASIC OPERATION for detail of software

keyboard.
New file of following contents has been created.

[ENCODER]
TIME=2018/09/24 10:07:2

MEC1_NAME=MZz07-01:

MEC1_OFF=524288, 524288, 524288, 524288, 524288, 524288

I Import Encoder Correction data from file

Encoder correction values can be read from the file created by the above instruction.

Open <Constant Setting> - [3 Machine Constants] - [4 Encoder Correction].

Constant Encoder Correction
Sefting S
Data input MI—.—-—-—-—“"'"‘“:,?"%"
L H
MZOT-01: Ji B [ 5z4z88] [ 0.0]
N7 524783| [ 6e4zs8] [ 90.0] Record
J3 h24788 [ 5242881 [ 0.0]
J4 h24788 [ £24288] [ 0.0]
S L2475 [ 524288] [ 0.0] Encoder
5 Spizes] [ b8l [ 0.0] Res
\A]}
=
Impart
@ Please input the encoder correction value. ﬁ
Complete
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4.3 Installing a tool

[Fu)

=

Import

e

L]
=

Execute

Press <Import>.

g

Encoder Comection
Data input M—ﬁ#%?l'?ﬂ
L H
MZ07-01: J1 [ 524288] [ 0.0]
N7 624768) [  b24788] [ ©0.0] Fecord
J3 h247288 [ 52428387 [ 0.0] '
J4 L2475 [ 524288] [ 0.0]
s} h24738 [ 5242887 [ 0.0] Encoder
5 Szizes] [ B8l [ 0.0] Res
u]}
=
Impart
@ Flease input the encoder correction value. ﬁ
Complete
Select file and press <Execute>.

3 Bxport LINIT A 1
Device IF
P Mooy ] hlame
i System
_:I\Aegg;’v ~ | Mare At Size Modified AEERNENTE

CONVERT [# ENCODER ENG 1 113 01/28/21 1303 ‘
0 File
lelp
Tni Copy
License
FLCEngine
= WWORK File:
A_APPLI Delete
AUTOCE
LOG
PLC
- PROGR v
< >
104,862,306 K bytes free
\ﬂ}
@ Select device type. J_
Execute

Does it continue 7

Completed!
Hit arry ke

YES MNO

\6\ The encoder correction value is updated with the value of
= ENCODERENC

Following screen will appear. Hit any key.

ﬂ Following screen will appeare. Select [YES] and press [ENTER].
Encoder correction value is read from the file and renewed.

&

Complete

Press <Complete> to store the file in the memory.




4.4 User load (service load) setting

4.4 User load (service load) setting

If additional loads except for the end effecter (tool) are installed on the robot, please set the parameters of the
loads (C of G, mass and moment of inertia) based on the coordinate system like the picture shown as the
follows in advance.

J3 user load
Installation area

J2 user load
Installation area

e

J1 user load
Installation area

?

A+X
+Z
&1t
1
AIL+Z

Fig. 4.4.1 Reference coordinate systems of the user load (An example of SRA166-01)
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4.4 User load (service load) setting

Open <Constant Setting> - [3 Machine Constants] - [2 Service load].

Input the respective parameters and

ress f12<Complete> to save those parameters.

A | cad 1/6
ST166F-01 Axisl-Nal
peed
Cof G (mm) % 0.0 0.0 z 0.0 - N
Veight (9 0.0 P
. Eas
Inertia (ka?m?m) « 0.0 v 0.0 z 0.0 Sem%’g
A
7
@ enter of gravity of the load attached in the arm except tool %
[-5559.8 - 9998.4] Complete

Table 4.4.1 Service load (It is possible to set up to 2 service loads for J1,J2 and J3 axis respectively)
Parameter name Setting value
Set the coordinates (x,y,z) of the COG (center of gravity) of the load based
C of G (mm) on each coordinate system
(unit is mm)
. Set the weight of the service load
Weight (kg) (unitis kg)

Moment of Inertia (kgm2)

Set the moment of the inertia.(unit is kgm2)

After setting the C of G and the Weight , it is possible to set the inertia of
the service load easily by inputting the approximate shape (a,b,c) in mm

(To use this function, press f key <Easy Setting>)

Coordinate system
To define service

Size of Z direction
b

load position

Size of X direction

A

CAUTION

AN

CAUTION

Fig. 4.4.2 COG position and size of service load

Same as the COG and weight setting of tool, service load setting is also important to
improve the acceleration/deceleration control.

Wrong setting may cause the fatal damage on machine. In this case robot is out of
guarantee.

Excessive service load over the specification of robot cannot be attached.
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4.5 Tool constant settings

4.5 Tool constant settings

The “tool constants” refer to a set of parameters including the length, angle, center of gravity, weight and
moment of inertia of the installed tool. These parameters are extremely important for ensuring precise linear
operations and appropriate acceleration/deceleration control. Before moving the robot, read carefully through
the instructions in this section and take the steps described without fail. Tool constants for up to 32 tools can
be stored in this controller's memory. If an application involves the use of a multiple number of tools, perform
the settings for all the tools concerned.

AN

Continued use under the wrong settings for the center of gravity, weight and tool’'s
moment of inertia may fatally damage the machine. Perform the settings set forth in this
section without fail.

CAUTION X . .
The settings must be performed even for small and/or lightweight tools. The same
settings used for a large tool cannot be used for a small tool.
Table 4.5.1 Tool constants
Tool constants
A name can be set for each of the tools. A tool name may consist of not more
an 16 alphanumerics and symbols. (Japanese characters cannot be used.
Name than 16 alph i d bols. (J haract t b d
l This constant is the TCP position defined on wrist coordinate system using X, Y
and Z axis length components. It is absolutely necessary in order to ensure
MANDATORY Le ngth precise linear movements.
When the tool length automatic setting function is used, the tool length can
l be ascertained automatically using the already created program.
This constant is the TCP angle defined on wrist coordinate system using X, Y
and Z axis rotation components. It proves useful since, when teaching, the tool
MANDATORY Angle can be operated manually in the direction in which it is pointing. When the tool
angle simple setting function is used, the tool angle can be set easily.
This constant is the tool's COG (center of gravity) position defined on wrist
. coordinate system and its weight. It is required in order to ensure appropriate
MANDATORY Center of gra\“ty acceleration/deceleration control.
) The constant is set using the tool center of gravity (COG) and weight
And We'th automatic setting function. (The weight of a tool cannot be input manually.)
l This constant is the tool's moment of inertia defined on the coordinate system
whose origin is the COG of tool (not same as wrist coordinate system). It must
MANDATORY Moment of inertia be set if the moment of inertia has exceeded the allowable value.
When the tool moment of inertia simple setting function is used, the
moment of inertia can be set easily by designating the tool shape.
Maximum rotation This constant is the max. radius of the tool. It is used to check the territory, etc.
radius
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4.5 Tool constant settings

I Common operating procedure for setting tool constants

(With the exception of the tool weight, all of the tool constants are set on the same screen shown below.)

N @ —ﬂ Select the teach mode.
= B Select <Constant Setting>- [3 Machine constants] - [1 Tool constants].
Com >>The tool constant input screen similar to the one shown below now appears.
Setting ] 5
ST166F-01
TOOL! |_Eoae
Tool MName TOOU
Length  (mm) X 0.0 0.0 =z 0.0 @
fngle  (deg) x| 0.0 | 0.0 2| 0.0 S%?t?r%lg
Cof G (mm) x| 0.00 w| 0.0] z[ 360.0]
Weight (ke) 166.0 &
Inertia  (Kg?m?m) x| 88.90] v [ 88.90] = [ 44.10] /A
Max radius (mm) _
Cartesian coordinate= Nurma\ = @
-
Taol | I
Tanl FA b drec?non} Z Toal Z LI}_\
b dlrect\nn Tool % direet o Interference
#odi recl i UTI ﬂ

hngle= (IEU -80,0) Anzle=(180,0,0) Angle=(180,-45,0) Angle=(180,0,0)
Press ENABLE+EDIT key to show the soft-keyhoard. ﬁ

=

16 characters or less| Complete

—E Align the cursor with the desired position, input a number (such as 1), and then
‘ press the [Enter] key.

To change the tool number, press the page up or down key.

e X/
—5 Upon completion of the settings, press the <Complete> key. The settings are
ﬁ now saved in the constant file.
Complete >>Qperation returns to the machine constant menu screen.
451 Tool name

With an application which involves the use of a multiple number of tools, the parameters become more
comprehensible if the welding gun or torch name and model, for instance, are registered here first.

It is not required to set the tool name. The initial setting may be used as is. (Initial setting: TOOL* where “*” is
the tool number)

The tool name does not appear on the programs display screen.

A tool name may consist of not more than 16 alphanumeric and symbols.
Refer to the instruction manual "BASIC OPERATIONS MANUAL"
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4.5 Tool constant settings

4.5.2 Tool length
Wrist coordinate
Coordinate system
defined on tool
installation surface
Tool length
(X componer . . . - .
Tool length The operations involved will be facilitated if the
(Z component)  upward direction of the tool is set as the Z (up)
direction and its forward direction is set as the
X (forward) direction since these are the
. directions used with the robot coordinates.
\ Tool coordinate Define the tool coordinate system by rotating
system the wrist coordinate system in such a way that
the above is achieved.

Fig. 4.5.1 lllustration of tool length and angle

The tool length is the coordinates of the X, Y and Z component of the tool tip in the wrist coordinate system.
Similarly, the tool angle expresses the inclination of the tool tip in the wrist coordinate system as the angle
of rotation around the X, Y and Z axes. The coordinate system defined by these parameters is called the
tool coordinate.

In the wrist coordinate system, the center of the tool installation surface serves as the zero point, and the
direction in which this surface is pointing serves as the Z direction as is shown above.

Measure the tool length which was measured in accordance with the definition given above, and input it.

However, if the tool dimensions are not known or high-accuracy interpolation operations are required by a
material handling application, for instance, use instead the method which automatically measures the tool
length.

For the tool length automatic setting function described next to be used, the basic teaching and
playback check jobs must be performed. Since these jobs cannot be done if the "BASIC OPERATIONS
MANUAL" has not yet been read, do not set the tool length but use the initial setting as is and continue until
the end of the setup is reached.

After reading the Basic Operations Manual, proceed with this setting again.
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4.5 Tool constant settings

| Setting the tool length manually (numerical value input)

If the tool tip coordinates based on the wrist coordinate system is known, please input the values
following this procedure.

N @ —n Select the teach mode.

0 en <Constant Setting> -

3 Machine Constants] [1 Tool Constants].

Faa

== I
Constant MZO?_(N Manual5peed
Setﬂng TOOL s 5 .
Tool Name
Length  (mm) =] 0.0 [ 0.0 z[ 0.0 @
Angle  (deg) x| 0.0 [ 0.0 =z[ 0.0 S%?tﬁ%’g
CofG (mm) « | 1370 | 0.0 =z[1Z7.0
Veight (ke 7.0 G
Thertia  [Ke?m?m) x| 0102 [ 0,702 =z [ 0.070 4\\
Max. radius (mm) 0.0 —_—
Cartesian coordlnale Narma\ - @
|

Tl Z K direction | z LI}_\

X dlrect\on Tool % dlrec(\un Interference
k] dlrectlnn Selting

hngle= (IEI] -A0,0) Angle=(180,0,0) fnzle=(180,-45,0) Angle=(180,0,0) ﬁ

@ Press EMABLE+EDIT key 1o show the soft—keyhoard
[16 characters or less] Complete

P

(Input the X,Y, and Z value)
lLergth  (mm) «[ 0.0 y[-65.0 =2[190.0 |

(See the example in the next page)

@ —E Input the tool tip position based on the wrist coordinate system.

Upon completion of the settings, press the <Complete> key. The settings are
@ now saved in the constant file.
>>Qperation returns to the machine constant menu screen.
Complete

(NOTE) The “Complete” operation (=writing operation to the internal memory) cannot
be executed if the Motor Power Source Circuit is ON. Turn the Motor power source
circuit OFF by pressing the [EMERGENCY STOP BUTTON] before pressing the
<Complete> key.
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4.5 Tool constant settings

[Tool length setting example (1)
In this example, the center point of the gripper is used as the TCP (Tool Center Point).
- o

Wrist coordinate
system

Coordinate System is the
flange center point.
For details, see P4-4.

Tool coordinate
system

]

TCP
(x,y,z) = (0, -65, 190)

FRONT VIEW SIDE VIEW

x=0
o (No offset)

I —

r(.',‘, .

|

1
S — =
!Q;\l

-
. o

Based on the “Wrist coordinate system”, the TCP position
(=Tool length) is;
(Xv yv Z) = (Ov '65: 190)

TOP VIEW

And, if the “Wrist coordinate system” is rotated like the
following, the desired direction of the tool coordinate
system is acquired. (The order is z,y,x)

Around x axis : 180 [deg] | L

Around y, z axis : No rotation (0[deg]) .-:“—4

00 y| f6.0 =] 190.0
0.0 v[ 0.0 z[ 0.0

Length  [mm)
Angle  [(deg)

Normally, accurate motion path of the TCP is not required for most of the handling
application. (Only the accurate position repeatability is required) So the setting accuracy of
the TCP coordinates does not matter. However, if the application requires accurate motion
path, please set the TCP position accurately referring to “Setting the tool length
automatically”.

2 Robot on this picture is just an example for the explanation. It does not coincide with the actual robot.
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4.5 Tool constant settings

[Tool length setting example (2)

In this example, the center point of the deburring tool is used as the TCP (Tool Center Pointi.
Wrist coordinate

system

Coordinate System
flange center point.
For details, see P4-4.

The origin (0,0,0) of the Wrist

is the

TCP
(x,y,z) = (-210, 0, 110)

Tool coordinate
system

SIDE VIEW SIDE VIEW

Based on the “Wrist coordinate system”, the TCP position
(=Tool length) is;
(x,y, z) = (-210, 0, 110)

And, if the “Wrist coordinate system” is rotated like the
following, the desired direction of the tool coordinate
system is acquired. (The order is z,y,x)

TOP VIEW

y=0

X axis : 180[deg] (No offset)
Y axis : -90[deg]

Z axis : No rotation (O[deg])

Length  (rmm) x [-210.0 v [ 0.0 z [ 110.0

Angle  (deg) = | 180.0 [ -90.0 =[ 0.0

X Robot on this picture is just an example for the explanation. It does not coincide with the actual robot.
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4.5 Tool constant settings

| Setting the toll length automatically

Tool length can be set automatically simply by taking this preparatory step. (Although one program for
calculating the tool length must be taught.)
It does not matter whether the tool angle has already been set or not.

Easy
Setting

xXyz

Length
Set

X

»@

P

Execute

L

First, the programs for setting the tool length automatically must be taught.
Teach the kind of programs where the tip of the installed tool (install a tool with
a sharp tip here as well) is aimed in a number of different postures at a sharp
tip which has been secured to the ground. The required number of steps is at

least 10.
.- Sharp tip fixed on
the ground

77T

Ensure that the posture of the robot varies significantly with each of the steps, and
that its aim is as accurate as possible. This holds the key for ensuring a high
accuracy.

Record all the steps with linear interpolation ON. (Although it has nothing to do with
calculating the tool length, this comes in handy in when checking the results in j.)

On the tool constant setting screen for the desired tool number, press the

<Easy Setting> key.
>>The tool length automatic setting screen such as the one shown below now
appears.

Manual Speed

Toou XYZ Tool h auto setting e
Kind of Setting @f & i O s Constanta&length
xyz
Program Mo. Lemm
Length  (rmm) * 0.0k 0.0z 0.0 ge%
A
Angle
Set
Cartesian coordlnale Narma\ @
W nertia
Set

Tool A directionl, Tool 2-Foint
b d\rect\on Tool § direction Leneth Set
# dlrectlnn

hngle= IEI] -80,0) Angle=(180,0,0) Anzle=(180,-45,0) Angle=(180,0,0) @
’The kind of an automatic setting of the tool constant

Tool jIZ xXYyz

Executs

If any other screen has appeared, press the <Length Set> key.

Select the setting type. Select "Axis Constants & Length" or "Length only”
using the [ENABLE] and [Left/right cursor] keys.

Normally, "Length only" is selected.

Select "Axis Constants & Length" only when more accurate length setting is required.
In this case, the axis constants of J2, J3, J4 and J5 axes are corrected automatically.
(The axis constants of all the other axes remain unaffected.)

(The axis to be compensated differs depending on the mechanism type.)

Align the cursor with the program No., input the program No. (such as ) that
was created previously in 1, and press the [Enter] key.

Press the <Execute> key.
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"I The tool length is calculated, and the results appear as follows a few moments
later.
>>The maximum error expresses the accuracy of the tool length which has been
calculated. The lower the value here, the higher the resulting accuracy of the tool
length which has been calculated.
The errors at each step up to a maximum of 10 steps are displayed simultaneously.
If the results in § below are not satisfactory, simply proceed to modify the position in
sequence starting with the step with the highest value.
G =

ST166F-0 Mla:md
TOOL XYZ Tool length auto setting W
Kind of Setting @ Length only O Axis Constants&Length

Program Mo. 500 eE
Length () x 1084y 103.67 820.2 e
Max arror () 49.5

Each error lrim) 1 0.0 1.38 49.54 9.9
5 9.46 38.277 17.88 6.2 Angle
b direcliny

9 18.610 4.5
j]z Yz
ol 2-Paint
tion Leneth Set
#ngle=(180,-80

e=(180,0,0) @
@ he program number read to clculate the length of the
ool is specified [ 0- 9999] Execute

Confirmation

:'TJ Tooll length at display value. OK?
Tool z=

When the results are satisfactory, select [Yes] on the pop-up window, and
press [Enter] key.

>>At this stage, only the display is updated, but the data is not yet stored in the
constant file.

—E Upon completion of the settings, press the <Complete> key. The settings are
% now saved in the constant file.
Complete >>QOperation returns to the machine constant menu screen.

—@ Upon completion of the settings, check them.
|I Exit the constant menu and try check go/back of program taught in fJ.

+

2 _Toolip L\
/ §
NS .- Sharp tip fixed on
the ground

T
If the tool tip hardly moves at all from the sharp tip secured to the ground even during

operations between the steps, then the tool length has been set successfully. (It is
not like the movements which resulted when the program was first taught.)

When pressing <Complete> key, following message will appear. If programs are already
taught and these are not to be modified, please select [NO].

L) Tool Constants were modified
= The tool conversion shift performed in order
to comnrect taught program?
CAUTION
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| Tool Length Automatic Setting (2-point tool length setting)

In order to easily set a new tool length when the shape of a tool is deformed, 2-point tool length setting
function is prepared. In the case where the torch interferes during operation, or the torch is changed with a
new one, be sure to use this function. By use of this function, the tool length after deformation is automatically
calculated. It is necessary to teach the task program before and after tool deformation as a calculation

program in advance.

| First, it is necessary to teach the task program with the tool before deformation.
Toward the sharp end fixed to the ground, carry out teaching (1 step) the task
program which the attached tool tip (to which a sharp end is attached as well) is

likely to target.
Tool tip before
deformation

—E Next, it is necessary to teach the task program with the tool after deformation.
Carry out teaching (1 step) the task program in the same manner as in the

above f.
>>Set the tool posture same as that taught in the above f.

Tool tip before
deformation

Sharp tip fixed
on the ground

Sharp tip fixed
on the ground

£ In the tool constant setting screen of the desired tool number, press the <Easy
@ setting> key.
858%% >>The 2-point teaching tool length automatic setting screen is displayed as shown
below.
ST166F-01 |
anual Speed
TOOLt XYZ 2—point teaching tool length auto setting - g ]
Referance for orginal tool position/orisntation
Prograim Mo. 0 xXyz
Step Mo 1 Lesngth
Refersncs for new tool position/onsntation T e |
Program MNo 0 jg
Step MNo. 1 Angle
Length  (mm) x 0.0 v 0.0| z 0.0 et
Cartesian cnnrd\nate Nnr’mal - @
-4 nertia
:ﬁ Set
x7
Tool 8 44[' ) z xXyz
Tool A direction Tool 2-Point
% dlrecllnn Tool ¥ odirection Leneth Set
odirecti cm
hngle= UED -80,0) Anele=(180,0,0) Angle=(180,-45,0) inzle=(180,0,0) @
@ he program number read to calculate the length of the
ool is specified. [ 0— 9999] Execute

xyz 4 If a different screen is displayed, press the <2-Point Length Set> key.
2-Foint
Leneth Set

input the program number prepared in the above [ (for example, No.1), and

—E Move the cursor on the program of the reference point before conversion, and
ON
1 * press [Enter] key.
ON the step number prepared in the above [ (for example, No.1), and press [Enter]

—@ Move the cursor on the step of the reference point before conversion, and input

key.
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U Input the program of the reference point after conversion, the program number
prepared in step B, and the step number in the same manner as in the above B

and .
@ —@ Press <Execute> key.
Execute
—@ The tool length is calculated, and after a while, the result is displayed as shown
below.
Confirmation
\_'l\'# Teooll length at display value, OK?
YES
If it is all right, select [OK] on the popup window, and press [Enter] key.
>> At that time, only the display is updated, and the tool length is not stored in the
constant file yet.
—m After the setting, press <Complete> key. The set contents are stored into the
% constant file.
Complete >> The screen goes back to the machine constant menu screen.

—m When the tool constants are changed, following pop-up window will be
displayed.

1\ Tool Constants were modified
The tool conversion shift performed in ordsr
to corvect taught program?

When the taught position for the robot in the taught program should be shifted
according to the modified tool constants, select [YES] and press [Enter] key.
>>|t goes back to the tool shifting operation.

Page 4-48 “4.5.7 Tool conversion”

When the program should not be shifted, select “NO” and press “Enter” key.
>> The screen goes back to the machine constant menu screen.

Additional information about tool length setting accuracy

The accuracy of tool length setting is affected by the following element, etc. It is strongly
recommended that you check the tool length setting before starting the teaching as it
may affect accuracy of XYZRPY-based movement command (robot coordinate system,
user coordinate system, etc.) and shift command if tool length setting accuracy is low.

Encoder correction value in each axis

The tool length calculation is not accurate unless the reference position (encoder
correction value) of each axis is not correct. In such case, carry out the encoder
correction procedure with the actual tool mounted (by referring to the instruction
manual MANIPULATOR). This may improve the accuracy of the tool length. However,
please note that if you have already created programs, encoder correction's rework may
change their teach points position, and all programs may require confirmation or position
fixes.

Rigidity of the tool

If the tool rigidity is low and deflects significantly due to robot's posture, the accuracy of
the tool length setting may become unstable. If your application requires position
accuracy, consider rigidity when designing your tools.
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4.5.3 Tool angle

Tool angle is defined as the inclination of tool on wrist coordinate system [ Fig. 4.5.1).

The operations involved will be facilitated if the upward direction of the tool is set as the Z (up) direction and
its forward direction is set as the X (forward) direction since these are the directions used with the robot
coordinates. The tool angle is what defines the tool coordinate so that this is achieved.

The tool angle setting is referenced in the operating direction when manually operating the tool coordinate
system, [services: program conversion: parallel shift], etc., so be sure to set it. Also, if you are using a arm
(arm Direction) that requires servo gun bent compensation control of the gun (Servo Driven spot welding gun),
the tool angle will directly orient the bent compensation, so the tool angle setting is still required.

Since it is often difficult to measure the tool angle, the following simple setting function has been provided.
Follow the setting procedure below.

| Simply setting the tool angle

—n On the tool constant setting screen for the desired tool number, press the <Easy
@ Setting> key.
SEeﬁ;nSgg >>The tool angle simple setting screen such as the one shown below now appears.
&
ST166F-01
TOOLI
/gi'@ Tool angle auto setting xyz
Ange  (deg) % [ 180.0] v [ 90.0) =z [ 0.0 Lengm
Z Z 4
Tool ;Zlg
o0 Angle
didien £ . Set
1 direction
. | &
L Inertia
Toal : Set
- e
d.J&%',d X xyz
irection -Foin
y Lezngﬁh Stet
Gartesian coordinate=Narmal @
@ Please parallel tocl frame to robot frame
nd push Function12. [-180.0 — 180.0] Execute
; —E If any other screen has appeared, press the <Angle Set> key.
Al
Angle
Set
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P

Execute

&/

Complete

As per the guide picture, visually align the upward direction of the tool with the
Z (up) direction of the robot and its forward direction with the X (forward)
direction of the robot.

(Example)

Machine coordinate
system

+Y
X

2 Robot on this picture is just an example for the explanation. It does not coincide with the actual robot.

Press the <Execute> key.

The tool angle is calculated form the posture, and the result is displayed.

| Angle  (deg) x[180.0 y[ 0.0 z[ 0.0

The angle of rotation is now calculated so that the tool upward direction in the
tool coordinate system is set to the Z (up) direction and its forward direction is
set to the X (forward) direction.

If this is satisfactory, select [Yes] on the pop-up window, and press the [Enter]
key.

>>At this stage, only the display is updated, and the data is not yet stored in the
constant file.

To set the value accurately, it is also possible to re-enter the value of 180.0 manually
instead of 179.4 for example.

Upon completion of the settings, press the <Complete> key. The settings are
now saved in the constant file.
>>Qperation returns to the machine constant menu screen.

Upon completion of the settings, check them. Exit the constant menu and, in
the teach mode, select the tool coordinates and try performing manual
operations.

If the tool is now moved in the up/down direction by the Z key and in the front/back
direction by the X key, then the tool angle has been set successfully.
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454 Center of gravity (COG) and weight of tool

& The tool center of gravity (COG) and weight are parameters required to exercise
the appropriate acceleration/deceleration control.
CAUTION After installing all the tools, arm loads, etc., it is absolutely necessary to set the tool
center of gravity and weight.

Tool COG is defined as the position of COG on wrist coordinate system (C&~ Fig. 4.5.1).

The tool weight cannot be input manually on the tool constant setting screen. This is to avoid the danger of
seriously damaging the machine which would result if a weight which is considerably different from the
actual weight has been set by mistake. At the factory, the value of the rated conveyable weight was set.
(The tool center of gravity can be input.)

Therefore, this controller can automatically calculate the correct values for the center of gravity (COG) and
weight of tool. Use this convenient function to set the center of gravity (COG) and weight of tool.

The torque which is calculated from COG position and weight set here can not be directly
compared with “allowable static load torque” written in robot specification sheet.

The COG position set here is defined on wrist coordinate system (whose
origin is the center of wrist flange). “Allowable static load torque” written in
robot specification sheet is the ability of robot wrist (axis 4, 5 and 6).
Before comparing them, wrist offset distance (225mm in sample drawing
below) must be considered and torque needs to be calculated again.

L;JS
(m)
0.5

&
N

IMPORTANT

Rotating center
of axis 5

] 6 BEED LS > OER

) Distance from mis & ratafion cenfer

0.4 05 0.6 0.7 0.8

o0 6.2 0.1
252 2ED SOEH (m)
229 Distance From f longe fuce Lus

Wrist offset Torque map of robot wrist (example of SRA166-01)
distance
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For the tool center of gravity and weight setting function described next to be used, the basic teaching
and playback check jobs must be performed. Since these jobs cannot be done if the Basic Operations Manual
hasn’t been read yet, do not set the center of gravity (COG) and weight of tool but use the initial settings as is
and continue until the end of the setup is reached.

After reading the Basic Operations Manual, proceed with these settings again without fail.

| Setting the center of gravity (COG) and weight of tool automatically

Operate the robot in a predetermined manner, calculate the torque generated from the current at this time,
and use the measured value as a basis to calculate the center of gravity (COG) and weight of tool. Although
one program for sampling the current must be taught, the center of gravity (COG) and weight of tool can then
be set simply by playing back the program.

For this procedure, the operator class must be EXPERT or higher.
5o page4-61 [4.7 Operator class (Operator Qualifications]

(1) Create the program for measuring the center of gravity (COG) and weight of tool

—ﬂ Select the teach mode.

) First, the program for the center of gravity (COG) and weight of tool setting

function must be taught. Select [Automatic COG Setting] from <Service
Utilities>.

>>An automatic center of gravity setting screen such as the one shown below now
appears

2 Program creation

—E Select [Program creation] from the menu items.
>>The program creation screen for the auto tool load center setting such as the one
shown below now appears.

== Program creation UNIT1 .
Program m Comment | Automatic tool COG Set’
Poss1 ( =0 oy e e e, )
L H
Foss2 ( ==y =0=0 =o=0 =o=n == =o=J
Refer

Ji 0.0
J2  90.0
J3 0.0
J4 0.0
Jb 0.0
J6 0.0
@ Fhe program number to create is set up. [0 — 8989] Execute

First, align the cursor with the program No., input here the number of a program
which is not currently being used, and press the [Enter] key.
>>This is the number of the program which will now be created for automatically
setting the center of gravity (COG) and weight of tool. An unused number must be

: specified here without fail.
+ D + It is also possible to input a comment directly from this setting screen.
Align the cursor with the comment field, and press the [ENABLE] + [EDIT] keys.
The soft keyboard appears so that a comment can be registered.
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Switch on the motor power, and use the axis operating keys to operate the robot
and set it to a posture in which an unbalanced torque (load resulting from the
effect of the gravity) is applied to the J3, J5 and J6 axes.

>>The posture shown in the figure below, for instance, is ideal. At this time, any
posture of J1 and J2 axes does not matter. The torque of each axis is displayed

as a bar graph on the torque monitor at the bottom right of the screen. A posture in
which the bar graph is the longest for the J3, J5 and J6 axes is the ideal one. However,
pay particular attention to the resulting movements of the cables since a posture in
which tension is applied to the application cable or which causes the cables to rub
against the robot body will adversely affect the accuracy.

.
L%
.
.
.

J5 is approx.
+/-15[deg]

Add large torque for J6
(The torque can be
checked by the yellow bar)

=

i 0.0
Jz  90.0
J 0.0
J4 0.0
J5 =126
£ 28 J3,J5,06 t
,J5,J6 torque bar should be long

The Torque monitor (bar graph) displays the torque as a ratio to the stalling current of
each axis motor. The higher is this ratio, the greater will be the unbalanced torque
which is applied and the better suited will be the posture to the automatic center of
gravity (COG) and weight of tool settings

(Supplement for J6 axis)

If the COG (center of gravity) of the tool is not on the rotational center axis of the J6,
please use the posture like the following picture. If the COG in on the rotational center
axis, the angle does not matter.

<OK>Unbalance torque forJQ is large <NG> Unbalance torque for J6 is small

- Bl
O X

NACHi
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J

B Align the cursor with the Pose 1 field, and press the [Enter] key and [O.WRITE/
he REC] key.

J

’ g, >>The first posture (Pose 1) is now registered. The angle data loaded for the axes is
displayed as shown below.
=€ Program creation E
Program ljl Comment |Automatic tool COG Setaie
Posel { 0.0, 9.0, 0.0, 0.0, 12.0, 0.0} LI_—T——H
pose2 ( T, T, T Ty Ty _._)

—E Next, make a major change to the posture. At this time, change the wrist posture

as much possible.
Posel |~

g N L
Move the J5 up/down and record the position with

unbalance torque is being added to the J3 and J6

I ia

—@ Align the cursor with the Pose 2 field, and press [Enter] key and [REC] key.
>>The first posture (Pose 2) is now registered. The angle data loaded for the axes is
displayed as shown below.

=t Program creation UNIT1

Program ljl Comment | Automatic tool COG Sett
Fosel { 0.0, 9.0, 0.0, 0.0, 12.0, 0.0) m T
Fosze? ( 0.0, 9.0, 0.0, 0.0,-15.0, 0.0)

—@ This completes the registration of two of the points required. Press the f12

Execute <Execute> key

>>Based on the two postures registered in this way, the program shown below

consisting of a multiple number of steps for initiating the automatic center of gravity
(COG) and weight of tool settings is now generated automatically. The program No.
which is automatically generated at this time is the one which was specified in .

Comment data

Pose 1 point

Point where J6 axis is positioned when it has moved by 10 degrees
Pose 1 point

Point where J5 axis is positioned when it has moved by 10 degrees
Pose 1 point

Point where J3 axis is positioned when it has moved by 10 degrees
Pose 1 point

Pose 2 point

10 Point where J6 axis is positioned when it has moved by 10 degrees
11 Pose 2 point

12 Point where J5 axis is positioned when it has moved by 10 degrees
13 Pose 2 point

14 Point where J3 axis is positioned when it has moved by 10 degrees
15 Pose 2 point

16 END instruction

O O(N[O|[OBD[WIN|—~

>>Upon completion of the automatic generation of the program, the following pop-up
message is displayed. Press any key.

Confirmation

1) The measurement program was created
Hit any key.

The poses (robot positions) were recorded directly by following the instructions set forth above, but an
alternative to this is to teach a program in which these positions have been recorded ahead of time, and
then call that program.

Since a program can be used over and over again once it has been taught, this method is preferable in
cases such as a tool change application where the work involved in setting the center of gravity and weight
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will be repeated for a number of different types of tools.

—m First, record the program in which two positions are included.
The same precautions described above apply to the robot positions and
postures. The interpolation type, speed, accuracy, tool numbers, etc. may be
disregarded at this point. Only the positions are referenced.

—m Press the f8 <Refer> key without recording poses 1 (or 2) in Eto @
Refer >>A dialog box shown below is displayed. Input the program number prepared in
above step, and press [Enter] key.

Program number input

@ Please input the program numbksr to read.[0 —99939]

First two move steps are loaded from the program, and the angle data of each
axis is displayed.

>>Even when functions were recorded in the program, they’re ignored. Only the move
command will be picked up.

The procedure is now the same as in @
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(2) Executing the center of gravity (COG) and weight of tool settings

Finally, measure the center of gravity (COG) and weight of the tool.
“The program for measuring the center of gravity (COG) and weight of tool”
which was created before must now be executed.

(Execute the measurement in the playback mode)
Switch to the playback mode and select the single cycle mode with 100% speed
override.

Play- €N 100%
back bz E +
Cycle 100

(Execute the measurement in the teach mode)
It is possible to execute this measurement function in the teach mode also.

Enable the “Continue” mode using the [Stop/Continue] *El key.

Step
Teach i 10 STEPS
10
[comT]

(High-speed teach mode (option))
The operation is the same with the teach mode.

High | e303 Step
5 d g o
Teach 70 STEPS

Select [Automatic COG setting] from <Service Utilities> as before, and then
select [Tool COG Measurement].

1 To it
? Program creation

>>The screen for executing the automatic tool COG setting such as the one shown
below appears.

UNIT1
Program m [EX] [Automatic tool COG Setting]
Tool Mo [rool ]
Toal weight setup ® Auto calculation O Specifies
Tool setup oG x 1% z  Mass kg
Teool 1 [ 0.0] | 0.0/ 360.0)[ 186.0]
Service load setup COG  x ¥ z Mass kg
J3-1 [ 0.0] | 0.0/ 0.0/ 0.0]
5oz 00 0.0 0.0 0.0
Execution status Angle Torgue monitor
J1 0.0
l I 2 90,0
J3 0.0
Jd 0.0
Jb 0.0
JB 0.0
@ Fhe program number to create is set up. [0 — G955] Execute

Input the number of the program for measuring the center of gravity (COG) and
weight of tool in the “Program” item.

Input the tool number (1 to 32) to be measured in the “Tool No.” item.

>>When the tool number is input, the center of gravity position (mm or inches) and
weight (kg) of that tool which are currently registered in the constants are displayed.
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"l In some cases such as when a new spot welding gun is used, the tool weight is
already known. In such a case, align the [Tool weight setup] item with
<Specifies> and set the known tool weight in kilograms in the "Mass" input field.
Normally, the item is aligned with <Auto calculation>.

—m When J3 axis carries a load such as a valve box and its center of gravity
position and weight are known, input up to two of these values in the <Service
load setup> field.
>>|f the service load is not known, there is no need to set it. The center of gravity
(COG) and weight of tool setting function measures the tool and service load together
(as if the load were concentrated on the tool).

If service load is set beforehand, those data is displayed. Please refer to “4.4 User
load (service load) setting” for detail.

"I Press the f12 <Execute> key.

Ereali >>"Waiting" appears as the execution status. This indicates the status in which the

layback operation for collecting the current data is awaited.

Execution status
Waiting
[ ]

—m Switch on the motor power, and start the program.
+ D +1 | >>The program whose number was specified in k now starts. The operating speed is

the low safety speed. While the current data is being collected, the "Collecting”
appears as the execution status, and the progress made is indicated on the progress

bar.
+ . Execution status
Collecting
by
B+ (I )
U (In case of Playback mode)
‘ vES >>The playback operation stops automatically after one cycle.
(In case of Teach mode)
Keep pressing the check go key until the program reaches its end step.
When the program stops in halfway, restart the operation from the Procedure [.

—m Upon completion of the program, the tool center of gravity and weight are
obtained on the basis of the sampled current data, and the results are displayed
as shown below.

1) Mass Odke
COG ( 00, 00 100
May [ register as a constant?

—E Select [YES] using the cursor keys, and press [Enter] key.
>>As soon as the [Enter] key is pressed, the data is saved in the constant file.
>>|f the "The weight of the tool is too heavy . Please lighten." message appears at the

same time as the measurement results, it means that the tool weight exceeds 100% of
the rated conveyable weight. Check the installed tool, and reduce the weight so that it
becomes less than the rated conveyable weight. (The data of the center of gravity
(COG) and weight of tool are registered irrespective of the alarm message.)

—E This now completes the measurement of the center of gravity (COG) and weight
of tool.
The results have been saved in the constant file.
Switch off the motor power by pressing the [Emergency Stop Button].
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N

CAUTION

A

CAUTION

AN

CAUTION

- In both case that “registered value on tool constant setting screen” exceeds beyond the
allowable specification and that “real tool weight and COG” exceeds beyond the
allowable specification, WE CANNOT GUARANTEE THE FUNCTION OF THE
ROBOT.

- Also in case that “registered value on tool constant setting screen” and “real tool weight
and COG” is much different (e.g. error of 20% or more), WE CANNOT GUARANTEE
THE FUNCTION OF THE ROBOT. (For example, real tool is much lighter / heavier
than the registered value, the plus and minus sign of the coordinates is reversed, and
or so.)

- In case of material handling specification, tool weight and COG may vary depending on
“tool only” or “tool + work piece”. We recommend to use individual tool number for
each (e.g. TOOI1="tool only”, TOOL2= “tool + work piece”). But, please be sure to set
the tool number correctly in the move command. If the wrong tool number is recorded,
the same problem mentioned as above will occur because “registered value on tool
constant” and “real tool weight and COG” becomes much different.

- If the automatic COG setting function cannot be performed with grasping tool, and or
s0), calculate the coordinates of the COG by referring to the drawings etc. and set the
parameters manually using the teach pendant.

In case of “using robot in the condition, which setting value and actual load (Weight/
COQG) are largely different”, then it's out of warranty. Some examples are shown below.

(Eg.1) Use the robot under circumstances that neglecting the warning message
indicated, when completing measurement of Automatic COG function.

(Eg.2) Tool was replaced after conduct setting at Automatic COG function.

(Eg.3) Install the tool, which is extremely heavier than the set value.

(Eg.4) Install the tool, which is extremely lighter than the set value.

(Eg.5) Install the tool, where the barycentric coordinates is extremely far from rotate
center than set value.

(Eg.6) Use the robot without using automatic COG function.

..And so on.

In this kind of situation, there are some possibilities to raise phenomena as below.

Shorten robot life cycle, Cannot conduct right servo control, Tool vibrates, Huge
difference between the cycle time at simulation and actual cycle time etc.

There is a case of installing the over-rated weight tool and set its weight with numerical
value under the condition, which regulates wrist angle, motion range, speed etc. than
standard specification However, such operation is deprecated and requires having
discussion with our NACHI technical department for sure. In case of using the robot,
which is beyond its load or setting, then it is out of warranty without our company
agreement or permission.
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4.5.5

N

CAUTION

N

CAUTION

o

IMPORTANT

o

IMPORTANT

Tool’s moment of inertia

The tool's moment of inertia must be set without fail if it exceeds the allowable level of

the wrist.

Just as with the center of gravity (COG) and weight of tool, the machine may be fatally
damaged if the setting for the moment of inertia is different from the actual value.

(supplement) In case that long tool must be rotated quickly, generated moment of inertia sometimes
becomes bigger than the permitted level of wrist joint. Robot speed needs to be changed slower
(each step speed needs to be modified) to reduce damage to the robot. But if tool’s moment of
inertia is set properly here, robot speed is every time controlled properly by software.

Before using this function, the tool weight and COG (center of gravity) position must be
set in the tool constants correctly. Inexact settings for the tool weight and center of
gravity position may drastically reduce the identification accuracy of the moment of
inertia and adversely affect the performance and service life of the robot.

For the automatic inertia setting procedure, the operator class must be EXPERT or

higher.
é: ‘4.7 Oeerator class SOEerator Qualifications”

Tool’'s moment of inertia set here is different from “allowable moment of inertia” written

in robot specification sheet.

Please refer to “Manual calculation” on next page.

Tool's moment of inertia is defined on the coordinate system whose origin is the COG of tool.

Beware that this coordinate system is different from wrist coordinate system (

There are 3 methods to set the moment of inertia.

Fig. 4.5.1).

unction
ltem

Simplified setting
(registration of tool shape)

Automatic setting function

Manual calculation

Estimated
accuracy

* High error with complex
shapes.

* Not affected by size.

* Variations in the values
calculated due to variations
in the external dimensions
arising with different
operators.

* Not dependent upon the
tool shape.

« Since it is automatic,
variations arise with
different operators.

* The accuracy is
diminished with a low
moment of inertia which is
less than 40% of the
specification.

* Not dependent upon the
shape or size.

» The accuracy is

high but since it is
dependent upon the
number of divisions,
variations arise with
different operators.

Required
Time

30 to 60 sec.

2 to 3 minutes

2 to 3 hours

What to
have ready

External dimensions based
on tool or drawings

Tool
Measurement program

Drawing

< Recommended Procedure >

(1

8

(

IMPORTANT

w
~

Regard tool as one

prism, and calculate its rough moment of inertia by

using "Simplified setting”.

If result is larger than 40% of specification and tool shape is complicated, calculate the

precise moment of inertia by using "Automatic setting function®.

If result is less than 40% of specification and tool shape is complicated, calculate the
precise moment of inertia by using "Manual calculation”.

e
If tool moment of inertia was too small, result of "Automatic setting function“ may fall in

“0” sometimes.

In such case, set it by using “Manual calculation

or “Simplified setting”.
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Manual calculation

Tool COG 0
Coordinate system

Ix Point A coordinate system
Origin is Point A (intersection point of axis 6, 4 rotation center and axis 5
C A ) rotation center) and its X, Y and Z direction are d efined as

X: Pempendicular coordinate with'Y, Z
X Y: Axis 5 rotation center when wrist is in reference position
Z: Axis 6 and 4 rotation center when wrist is in reference position

Tool COG coordinate system

Origin is COG of tool, and parallel to pointA coordina e system
x: Parallel to X
y: Parallel toY
z:Parallel toZ

Inertia moment
Ix: Around X on point A coordinate system
Iy: Around Y on point A coordinate system
Iz Around Z on point A coordinate system
Ix: Around x on tool C OG coordinate system
l,: Around y on tool COG coordinate system
I,: Around z on tool COG coordinate system

Ny Point A m: Tool mass

| LS

CJ & Coordinate system (Xm, Ym, Zm) : COG oftool on point A coordinate system
Iz

Calculate inertia moment defined on
tool COG coordinate system (xyz).
If tool is regarded as prism, it is
calculated as right formula.

Inertia moment example on tool COG coordinate system

If tool is regarded as prism

1 2 2
I.=—m-(A+B
=y (A B

1 2 2
I =—m-(4"+C
c f 12m( )
1
I =—m-(B*+C?
B ( )

These values (I. ly, I;) are registered to contraller.
& Tool Constants

SRA166-01 L .
Toou LWN
T L L Inertia moment
Ange  (deg) . 00 vy 00 -  ontool COG coordinate system
CofG (mm) x 00 y 0.0 6U.U
gt (ko) T} &%
| Inertia (Ke?m?m) x 88.90 y 88.90 z 44.10 | A | This is different

from “allowable
moment of inertia”

X, = y, . . .
G v, ﬁf‘ x}?I written in robot
2 0 1 M 4 specification sheet.
e X d\rl?(‘mn} xaiadll

X direction
I's

Cartesian coordinatezNormal
X 7

‘<<Gs

Calculate inertia moment defined on
point A coordinate system (XYZ2),
then calculate inertia moment
around robot wrist joint (axis 4, 5
and 6).

This result must not be larger than
“Allowable moment of inertia”
written in robot specification sheet.

Inertia moment on point A coordinate system (XYZ) is
Io=m-(Y,)+Z *)+1,
I=m-(X,”+Z,")+1,

I=m- (X, +Y,)+1.

Axis 4 and 5 inertia moment is larger value of Ix and ly,
because this depends on axis 6 position.
Axis 6 inertia moment is Iz itself.

Iy, =15 =max(Iy,1y)
Iy =1,
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| Simplified setting procedures for the tool moment of inertia (registration of shape)

4

Easy
Setting

Inertia
Set

N

On the tool constant setting screen for the desired tool number, press the <Easy
Setting> key.
>>The tool moment of inertia simple setting screen such as the one shown below now

ST166F01 a1
TOOL! LI_—T——H
Tool inertia moment easy setting
Tool subpod ® Edze support O Surface support rYyz
Tool shape ® Box type O Frame type Lesl’gth
Size a,b,c (mm) a 0.0 b 0.0 e 0.0 p
Ao
Inertia  (Keg?m?m) % A0.0000 88.900| z 44 100 Angle

Set

€

Inertia
&

x
o |
Sat
Yy

‘__jr xyz

e

v
Z

2-Faoint
Length Set
Gartesian coordinate=harmal

Execute

a
@ Fool support type g

If any other screen has appeared, press the <Inertia Set> key.

As per the guide picture, select the tool designation direction and tool shape, and
input the width, depth, height and sheet thickness.

>>Select from among the four patterns the shape that is thought to most closely
represent the shape of the installed tool.

End support End support Face support Face support
Box type Frame type Box type Frame type
X x
£ # o 1 _—
b : b : |
y f‘ y y___
— AP g "= ~ A
© o F ~
/ / s a ' a
Z
z "4 7 ot Z
2l a

4

Execute

V

Complete

Press the <Execute> key.

>>A message whether the tool center of gravity and weight setting has been completed
or not is displayed. If it has not completed yet, select "No" and exit this setting screen,
and first carry out the center of gravity and weight setting.

The results of the moment of inertia calculation are now displayed.

If this is satisfactory, select [Yes] on the pop-up window, and press the [Enter]
key. When the dimensions have been input incorrectly, select [No]. They can now
be input again from the start.

>>At this stage, only the display is updated, and the data is not yet stored in the
constant file.

Upon completion of the settings, press the <Complete> key. The settings are now
saved in the constant file.
>>Qperation returns to the machine constant menu screen.

At this time, “Mode” setting in the “Interference setting” screen will be changed
to “Normal sensitive” automatically.
(See “4.9.4“Interference setting” screen”)
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| Automatic setting of tool moment of inertia

This function is useful when tool shape is complex or moment of inertia is big.
At first prepare three programs, and playback them one by one. Then controller calculates the tool moment
of inertia (X, Y and Z).

Before starting measurement of the tool moment of inertia, press the "Mechanism" key
on the teach pendant, and select the target mechanism for the system with multiple
manipulators.

(1) Prepare three measurement programs

At first, create the measurement program. One measurement program can get the result of only
one component of tool moment of inertia (X or Y or Z). So in order to get the all components of
tool moment of inertia, three measurement programs are necessary.

N @ —ﬂ Select the teach mode.
>>Automatic measurement programs can be prepared only in the teach mode or
@ 1-step playback mode.

—E Press [RESET/R], [2], [9] and [Enter].
Dialog box to input the tool number is now opened. Input the tool number to be
selected and press [Enter] key.
>>The tool number selected here is recorded in the measurement program.

E Set the operator class to EXPERT or higher.

Press <Service Utilities> - [30 Automatic moment of inertia] — [2 Program

:
creation].

agmgg >>The "Program creation" menu appears.
(o} [slg]
Program 2 Comment | Auto Tool MO Setting M‘;ﬂﬂ'
Poss! ( 0.0, 9.0, 0.0, 0.0, 12.0, 0.0) @7
Poss? ( 0.0, 90.0, 0.0, 0.0,-15.0, 0.0)

Angle Toraus monitor

J 0.0
Jz80.0
JB 0.0
J4 0.0
JB 0.0
Jb 0.0
@ ’The program number to create is set up. [0 - 9998] Execute

—5 Move the cursor to the "Program,” input the number of the program which is to
be used as the automatic measurement program, and press the [Enter] key.
>>The comment function is automatically recorded at the head of the automatic
measurement program, and this can be changed as required.

In order to identify whether the tool rotates around the X, Y or Z axis, the differentiation
between the X, Y and Z axes is automatically recognized from the poses at two
recorded points, and the letter "X," "Y" or "Z" is automatically added onto the end of the
comment which is recorded in the automatic measurement program.

—@ Two poses are necessary for the automatic measurement program.
+ D +| 1 Turn on the motor power and move the robot manually to the target poses while
taking care that the robot and tool will not interfere with the nearby equipment.
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In order to obtain a satisfactorily accurate tool moment of inertia, bear in mind
the following points when deciding on the pose.
* Move the robot in such a way that one axis among J4, J5 and J6
axes will turn around the X, Y or Z axis of the tool coordinate
system. If possible, use only J5 or J6 axis.
* Ensure that a wide operating range is provided. (An angle of 60
degrees or more is recommended.)
* Minimize the effects of gravity.

Use a torque monitor to check the effects of gravity.
If the deflection of the torque monitor pointer is significant while the robot
is in the hold status, this indicates that gravity is exerting an effect so

move the robot to a pose where this effect is reduced.
a2
J2 943

J3  -4.0
J4 0.0
Jo - =15.3
J6 19.9

By the phrase "while the robot is in the hold status" is meant the state in
which the motor power is ON but the robot is at a halt(“Servo lock state”).
Take care when the robot is operated since the torque monitor pointer
will deflect significantly due to the operation.

che —E Move the robot to Pose 1. Align the cursor to “pose1” and press [Enter] key.
2.
e B Move the robot to Pose 2. Align the cursor to “pose2” and press [Enter] key.
g, Rotate wrist axes in order that pose 1 and pose 2 differs more than 60 degrees in wrist
axes.

o Finally, press f12 <Execute> key.
el >>Based on the recorded poses, measuring program is generated. When the program
is generated properly, the following confirmation dialog box appears.

\i)) The measurement program was created.

Hit any key.

(Reference)
“X”or “Y” or “2” is automatically added as the last character of comment. (This X/Y/Z
direction is automatically determined from the recorded two postures.)
—m Press [RESET/R] key to return to the service utilities menu.
In same way, create three measuring programs.
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See following figures as sample.

Table 4.5.2 Preparing measurement positions

Program for X component

Program for Y component

[
> I

The wrist axis shall rotate with
minimal effect of the gravity
around the X component on the
tool coordinate system. (In this
case, the rotational center of the
J5 axis shall be vertical to the
ground)

b

<Angle of each axis (J1,J2,J3,J4,J5,J6) >
POSE1:(0, 90, 0,-90, 0, 90)
POSE2 : (0, 90, 0, -90, -90, 90)

<

The wrist axis shall rotate with
minimal effect of the gravity
around the Y component on the

tool coordinate system. (In this

— .
case, the rotational center of
the J5 axis shall be vertical to
the ground)
—_—

<Angle of each axis (J1,J2,J3,J4,J5,J6) >
POSE1:(0,90,0,-90, 0, 0)
POSE2: (0, 90, 0, -90, -90, 0)

Program for Z component (example 1)

Program for Z component (example 2)

The wrist axis shall rotate
with minimal effect of the
gravity around the Z
component on the tool
coordinate system. (In this
case, the rotational center of
the J6 axis shall be vertical
to the ground.)

POSE1 : (0, 90, 0, 0, -90, -90)
POSE2: (0, 90,0, 0,-90, 0)

The wrist axis shall rotate
with minimal effect of the
gravity around the Z
component on the tool
coordinate system. (In this
case, the rotational center of
the J6 axis shall be vertical
to the ground.)

<Angle of each axis (J1,J2,J3,J4,J5,J6) >
POSE1:(0,135,45, 0, 0,90)
POSE2:(0,135,45, 0, 0, 0)

(Reference)

Taught program can be utilized to create the measuring program.
Press f8 <Refer>. Then input the taught program number and press [Enter] key. First move step is used as pose

1 and second move step is used as pose 2.
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(2) Measurinf the tool moment of inertia

=™ After preparing three measuring programs,
Set the [MODE SELECT SWITCH] on the operation panel to "Playback."
>>The "Moment of inertia measurement" menu can be opened only in one cycle
playback mode.
Specify the tool number of the tool whose moment of inertia is to be measured
by proceeding as in step &.
Operator class must be EXPERT or higher.
For the system with multiple manipulators, press the "Mechanism" key on the
teach pendant, and select the mechanism that you measure the tool moment of
inertia.
= —m Press <Service Utilities> - [30 Automatic moment of inertia] — [1 Tool moment of
inertia measurement].
agmgg >>The "Tool moment of inertia measurement" menu appears.
ool moment of inertia = LNIT 1
Program 100 [E] AutaToo\MO [Setting
Tool Ne. 1 TOOL!
Tool MOD (Kgm2) % y z
40.000 83.900 44,100
Exscution status Angle Toroue monitor
Ji 0.0
—— 2 D
J3 0.0
Jd 0.0
Jo 0.0
J& 0.0
@ Ilnput program ID. [0 - 5988] Execute
Move the cursor to "Program,” input the number of the automatic measurement
program which has been prepared, and press the [Enter] key.
Press the f12 <Execute> key.
el >>The execution status changes to "Waiting to gather data."

Turn on the motor power.

HEHE H H

Start.
>>Now automatic measurement of tool moment of inertia starts.

O+

+ @

+ +%1
U

| YES

Take sufficient care to ensure that the robot and tool do not interfere
with the nearby equipment. If the robot overshoots during playback,
reduce the speed override.

>>After automatic measurement of tool moment of inertia is completed, a confirmation
dialog box appears.

A dialog box on which to check the calculation results now appears.

Select "Yes" to register the calculation results in the constants or "No™ to
cancel.

g "IB  Press [RESET/R] key to return to the service utilities menu.

Repeat the playback operation for the respective axis x, y and z by following the same
procedures.

Finally, play back the movements where the tool rotates at high speed and
check that there is no overshooting, etc.

To use the High-speed interference detection function, change the setting of
“Mode” to “Normal sensitive” in the screen of “Interference detection” screen.
(See “4.9.4“Interference setting” screen”)

S 8
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(3) Trouble which may occur while the tool moment of inertia is being measured and troubleshooting

procedures

Phenomena

Troubleshoot

The robot overshoots
during playback.

If the automatic measurement program is played back while a tool having
an excessively high moment of inertia is installed on the robot, the robot
may overshoot (move beyond the recorded point and then return) or
trouble may simultaneously occur.

[Countermeasure]

Reduce the override for the playback. If the measurement is undertaken
with the override reduced, however, the accuracy with which the moment
of inertia is calculated will deteriorate.

The moment of inertia
cannot be measured
with the work gripped
by the tool.

[Countermeasure]

(1) Obtain the moment of inertia of the work by calculating it manually or
registering the tool shape.

(2) Obtain the moment of inertia minus the value for the work using the
automatic setting of the tool moment of inertia. Now set a different
tool number from the tool number in (1) as the tool whose moment of
inertia is to be measured.

(3) Select <Constant Setting> [3 Machine Constants] and [Tool
Settings], and input the numerical values for the tool with work and
without the work to register the moment of inertia.

A2699

Something is wrong

with the results

obtained by

measuring

for the automatic setting of
the tool moment of inertia.

This trouble occurs when there is something wrong with the speed and
current data which were gathered in order to calculate the tool moment of
inertia.

[Countermeasure]

* Revise the teaching so that the movement amount will be greater.

* Revise the teaching for the automatic measurement program so that
effect of gravity will be minimized.

* Revise the teaching so that only one axis, either the J5 axis or J6 axis,
will move.

The pose used for the
automatic setting of the tool
moment of inertia is not
appropriate.

This message appears when the two designated poses fall into any of the
following categories:

* When the axis targeted for the measurement moves through less than 30
degrees

* When two or more axes move through 5 degrees or more

* When an axis other than the J4, J5 or J6 axis moves through 5 degrees
or more

[Countermeasure]

* Revise the teaching so that the movement amount will be greater.

* Revise the teaching so that only one axis—J4, J5 or J6—uwill move.

This program is not

used for the automatic
setting of the tool moment of
inertia.

This message appears when an attempt has been made to measure the
tool moment of inertia by selecting a program which was prepared on a
menu screen other than the "Program creation" menu for the automatic
setting of the tool moment of inertia.

[Countermeasure]

Select a program which was prepared using the "Program preparation”
menu item for the automatic settings of the tool moment of inertia.

The same filename
exists.

This message appears when a program with the number which was
designated in the "Program creation" menu item already exists.
[Countermeasure]

Designate the number of the program which is not yet used.

This step does not
exist.

This message appears when the program referenced on the "Program
creation" menu item does not have at least two movement steps.
[Countermeasure]

» Reference a program with at least two movement steps.

» Move the robot manually, and designate a pose.
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Switch the designated This message appears when an attempt has been made to open the
mechanism to a manipulator. | "Program creation" menu and "Tool moment of inertia" menu in a situation
where a multiple number of 6-axis multi-joint robots exist in one unit and
the current mechanism is not a 6-axis multi-joint robot.

[Countermeasure]

First return to the mode screen, press the "Mechanism" key on the teach
pendant, and switch the current mechanism to manipulator (6-axis
multi-joint robot).

The wrong axis or This message appears in the following cases:
mechanism has been * When the axis selected by the "Tool moment of inertia" menu to move in
specified. the program is not J4, J5 or J6
* When an attempt has been made to measure the moment of inertia on
the

"Tool moment of inertia" menu in a situation where a multiple number of 6-
axis multi-joint robots exist in one unit and the current mechanism is not a
6- axis multi-joint robot

[Countermeasure]

* Revise the teaching so that only one axis—J4, J5 or J6—uwill move.

* First return to the mode screen, press the "Mechanism" key on the teach
pendant, and switch the current mechanism to manipulator (6-axis
multi-joint robot).

The tool moment of This message appears when the results of automatically measuring the
inertia rating has been tool moment of inertia and the value input for the tool moment of inertia on
exceeded. the Tool Settings" menu selected from <Constant Setting> - [3 Machine

Constants] have exceeded the rating.

When a robot with a tool having an excessively high moment of inertia is
used, its performance and service life may be adversely affected.
Furthermore, during playback the robot may overshoot (move beyond the
recorded point and then return) or trouble may simultaneously occur.
[Countermeasure]

* Review the tool.

« If there is no alternative to using the current tool, take remedial action by
reducing the override or revising the teaching, for instance, and take
sufficient care to ensure that the robot will not overshoot or no other trouble
will occur.
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4.5.6

Max, radius of tool

Set the maximum radius of tool
rotation if the tool length
(length up to the interpolation
point) and the tool shape are
significantly different as they
are in the figure below. Use the
radius of a sphere which
encompasses all the space
from the interpolation point as
the center, up to the outermost
circumference of the tool
(including the work piece which
is gripped in the case of a
material handling tool) as the
setting.

\
1
I, R \\I
H Tool tip \
1
; \
',' Gripper .l
- —
\ ]
\ i
\ /
\\ 1
\ l,
\ 1
K /
\ /
k /
k /
\ /
Y /
\\ /
AN Max. radius of tool S
\\ //
> 7/
N e
> 7

Fig. 4.5.2 Max. radius of tool
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4.5.7 Tool conversion

In the case the tool shape deforms, an already taught task program will lose compatibility. It is necessary to
convert the already taught task program so that the tool tip position and the target angle should be same as
those before deformation.

When the settings of the tool length and the tool angle are changed, in order to keep the compatibility of
already taught task program, the following tool conversion function is prepared. Convert the program
according to the following procedures.

ﬁ | After the settings of the tool length and the tool angle, press <Complete> key.
The set contents are stored into the constant file.
Complete tants
1
ST166F-01 a1
TOOL1 —_—
Tool Name TOOL
Length  (mm) b 0.0 v 0.0 = 0.0
Angle  (deg) x| 0.0] v 0.0 z[ 0.0 S%?tisgg
CofG  (mm) x| 0.0 | 0.0 = 360.0] -
Weight (k) 166.0 &
Irertia  (Kg?m?m) x| 88.90] | 88.90] z | 44.10] AN
Waw. radius [mm) _
x Cartesian coordmale Narmal @
y '_‘:'il M
Tool
Toall ¥4 Xdirecololnn Z Tnnlj HLFI;I/_\
f . Taol ntererence
! d‘rECUDH/ ] dlrencnt\nn i cllFest oy Setling
fngle=(180,-90,0) #Anzle=(180,0,00 f#ngle=(180,-45,0) Anele=(180,0,0)
@ Fress EMNABLE+EDIT key to show the soft—keyhboard. ﬁ
[16 characters or kess Complete
0
—E When some of tool constants are changed, the following popup window is
displayed.

>> The change of tool constants can be checked by either of the following changes.
* When one of tool lengths X, y, and z has changed 0.05mm or more
* When one of tool angle length x, y, and z has changed 0.005deg or more

(] Tool Constants wers modified
The tool conversion shift performed in order
to correct taught program?

—E When to convert the program, select [OK] and press [Enter] key.
>> The following tool conversion screen is displa ed

Mechanlsm m
Tool
Referencs for orginal tool position/onentation
Program MNo Ijl
Step Mo
Referance for new tool position/onentation
Program Mo EI
Step Mo
Transform exsting programs Itho 9990
Limit of revise 100.0mm | 45.0deg
@ }The function step is not convertad Eﬁte

When the 2-point tool length is set, the conducted mechanism and the tool number,
and the program number and the step number showing referential points before and
after conversion are succeeded to.
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W

Execute

L4

Press <Execute> key.

The corrected value is calculated, and after a while, the result is displayed as
shown below.
>> At this time, only the corrected value is displayed, and the program conversion is

not carried out iet.

Limit of cale

x[-02] v[ 00l Z[194]
dx 0.0] vl -0.0] dz[ -0.0]

Convert selected programs?

If program conversion can be started, select [OK] and press [Enter] key.

The objective programs are converted, and the result of the converted program

is disElaﬁed as shown below.

Comp | eted!
Hit ary key.

ST186F01.500 @ 0K
ST186F01.501 @ Ok

After conversion of all the objective programs is completed, press [Enter] key.
>> The screen goes back to the machine constant menu screen.

After the conversion, carry out entire confirmation.
Exit the constant menu, and run the program converted in the above [J by check
go/back in the teach mode.

The conversion is successful if the tool tip position and the target angle are same as
those before deformation.

4-52



4.6 Signal attribute settings

4.6 Signal attribute settings

This section describes the method used to set the signal attributes of this controller. The signal attributes can be

classified differently as in the tables below.

Table 4.6.1 Types of signal attributes
at?rli%r;?és Explanation
Input signal Signals which are input from external sources to the controller.
Classification by They are also called "I" signals.
direction Output Signals which the controller outputs to external sources.
signal They are also called "O" signals.
Signal .
attributes =gplaration
Signals with a predetermined significance such as the "start
command" input signal for starting the robot and the "robot
Status running" output signal which turns on during robot playback
. operations are called status signals. Many and varied signals are
o signal . I . .
Classification by provided by the applications but those signals which are used as
application the standard signals and which are not dependent on applications
are called standard signal attributes.
General- These are signals which, for instance, can write ON/OFF
purpose commands freely in programs. Applications can be created freely
signals by putting together the external sequences in the manner desired.
Signal .
attributes =5 EnEen
Logical This is a general term for signals go?nzogvgzrﬁszlact;;r;g;ical
) which enable access from the . N
signals software side signals are directly
Classification by ) connected with physical
structure This is a general term for signal signals in their original form.
Physical attributes which have been In this case, therefore, this
signals connected with a DC 24V field bus | classification may be
or other external source. ignored.

A total of 2,048 input signals and 2,048 output signals have been provided (total number of logical signals). On
the other hand, the physical signals are restricted by the 1/0 form provided. For example, up to 32 inputs and 32
outputs are available when only one I/O board (option) is installed. All of 2,048 inputs and 2,048 outputs are
available when DeviceNet (option) is installed

So the numbers of logical signals used as status signals can be set freely in order to fit the physical I/O capacity
which is actually used. This is known as “signal attribute assignment”. At the factory, the standard assignment is
set although this can easily be changed. Set the alternative assignment in accordance with the system design.

this controller

Output signal
Status 5 T
signal Q g
E’_, g Output signal
& @ ,
2 = Outside
. @ 2 Input signal
General- Output signal
purpose
signals ‘q

If a software PLC is not going to be used, the logical signals and physical signals are directly connected.

Fig. 4.6.1 Signal attributes
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4.6.1 Standard signal attributes assignment
N @ —ﬂ Select the teach mode.
ﬁ —E Select <Constant Setting> - [6 Signal attributes] - [2 Input signal assignment] - [1
Eo Standard Inputs].
%Oé}?fﬁg”t >>The basic input signal assignment setting screen such as the one shown below now
appears.
Ext. play start U | 30 M{:mﬂ
Int.unit play stop (] 0 ﬁ
Ext. All unit play stop i]
Ext unit play stop n 31 i
MatorsO M extermal i]
MotorsO FF extermal 32
Program sel. bits w117 2 18 3 19 4 2 <&
B 21 & 22| 7 28 8 ] A
9 o1 o n o2 0o —
189 o 14 0[5 o 168 0 &
Program stroke N 2h v
BExternal reset 1 i]

(For details on the spot welding signals and other special-purpose signals, refer to the
operating instructions of the application concerned.)

& & —E To switch the screen, press the page up or down key.
A 7
Align the cursor with the desired position, input the signal number (such as 1),
ON and then press the [Enter] key.

1 ’ >>"Ext. play start [30]" means that signal no. 30 among the 2,048 logical input signals
is treated as the start instruction. "Reduce speed [0]" signifies that this status signal is
not used.

—E When <Refer> key is pressed, the following table appears listing the numbers of

Refer the signals that serve as keys. This is useful for checking what has been set.
8 Input Signa N

A signal indicated in gray is a status signal; a signal indicated with black characters (or
no characters) on a white background is a general-purpose signal.

After browsing, use the [RESET/R] key to exit.

Furthermore, it is possible to give names to the general-purpose signals on this
screen. When the cursor is aligned, and the [ENABLE] + [EDIT] keys are pressed, the
soft keyboard screen appears. Input the desired names on this screen.

—@ Upon completion of the settings, press <Complete> key. The settings are now
ﬁ saved in the constant file.

>>|t is not possible to assign a logical input signal to more than one status. When the
<Complete> key is pressed, the assignment of all the logical input signals is checked,
and if a signal has been assigned to more than one status, an error message is
displayed. (This duplication check is conducted not only for the basic input signals but
for all the input signals.)

>>After the signal assignment has been saved, operation returns to the input signal
assignment menu.

Complete

—E If the contents are not going to be rewritten, do not press <Complete> key but
[RESET/R] key instead to exit the setting screen.

—@ Similarly, basic output signals can be assigned in [6 Signal attributes] — [2
Output signal assignment] — [1 Standard Outputs].
Operation is the same as for the basic input signals.
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When the input signal or output signal assignment has been changed, turn off the power
of the controller and then turn it back on.

CAUTION This step must be taken without fail in order to initialize the status signals.
If operation is continued without turning off the power, the status signals may not be input
or output properly.

4.6.2 Standard input signals

For details, refer to the following instruction manual.

“FD18/FD20 Controller Instruction Manual: EXTERNAL INPUT/ OUTPUT* (FD20-EN-007)

4.6.3 Standard output signals

For details, refer to the following instruction manual.

“FD18/FD20 Controller Instruction Manual: EXTERNAL INPUT/ OUTPUT*“ (FD20-EN-007)
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4.6.4 How to copy the /O settings between the controllers

It is possible to copy the 1/O settings between the controllers. (Import / export)
This function is convenient when it is necessary to use several controllers with a same setting.

® EXPORT S**SIGL.CON | MPORT ©

FD20 FD20

This operation should be performed after switching the operator class to EXPERT or higher.
I Exporting the setting file

Let’s export the I/0 setting to the USB memory (RC Ex.Mem1).
(Please insert an USB memory to this robot controller in advance.)

E Open <Constant settings> - [6 Signals] — [1 Signal Condition] menu.
Constant & Sighal Condition 1,2
Setting 1 Failure code output & [Nonel © 2 divition
© Continuance € BCD
2 Qutput method of program and step numbsr & Binary © BCD —
3 End relay time 0.0sec Smb!
4 End signal off timing [Next start hd Irport
5 Qutput signal in Step 0 & 0OfF ¢ Hold
3 Blrsmerm avdlmemilzs fime NS )
a0 % Press [Enable] + [Export].
Stgrgl >>The following screen is displayed.
Export
)
s R ExcMemi
=
& Memory Mame: [ At  Siee [ Wodifled
co1
1. CONVERT
help
£ ini
License
PLCEngine
200 WORK
163,186,135,320 bytes free
@ Select device type. 0
Execute
@ After selecting the destination folder for the export (In this case, “RC Ex.Mem1”),
Eut press <Execute>.
xeee >>The following message is displayed.
Mewr [/0 signal file will be created
Please input version name, using 2 figures (01-99).[1 —99]
[
Input the 2 digits (1-99) and press [Enter].
(on ) >>A file with the following name will be created in the destination folder.
“ S**STGL.CON (“* is the inputted number)
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I Importing the setting file

Let's import the I/O setting file that was exported to the USB memory in the previous section to the other

controller.
(Please insert the USB memory to the robot controller in advance.)
El Open <Constant settings> - [6 Signals] — [1 Signal Condition] menu.
Caonstant B on
Siling 1 Failurs aade output & Nonel © 2 divition
C Continuance ¢ BCD
2 Qutput method of program and step numbsr & Binary © BCD -
3 End relay time 0.0sec Smb}
4 End signal off timing [Next start | Import
5 Qutput signal in Step 0 & 0OfF ¢ Hold
6 Program acknowledgs time 0.2sec %
7 Interock alarm timer B0.0sec A
Output methed & Continuance ¢ BCD | E—
Wait Isiznal num [Unit individual -] @
2 Starting sig(N3Juse |Mu|ti unit j v
Int start! messags & Enakled ¢ Disabled
9 BExt starting sig. use |Mu|ti unit j
10 Start PL1 use [2ery unit startings |
11 Shock sensor input © Enabled & Disabled
12 Safety plug output & Enabled  Disabled
@ Used to select failure code related output method ﬁ
Complete
u]% B  Press <Import>.
Syangl >>The following screen is displayed.
Import UMNIT 1
=l
MRC ExMemi TS [ Aw]  Size| Modified [
20501 SIGL.CON 128654 02/27/14 1452
16,483,328 hytes free
@ Select a folder 0
Execute
0 Select the “s**sSIGL.CON” in the USB memory (RC Ex. Mem1) using the [Cursor
E oot key] and the [Enter] key and then press <Execute>.
>>The following screen is displayed.
Signal Condition & Enabled « Disabled
/0 Sigral Assignment & Enabled « Disabled
[0 Signal Mame @ Enabled " Disabled
Combiration /0 Signal & Enabled © Disabled
Signal Attnbutes & Enabled  Disabled
Set “Enabled” for the field that you want to import.
+0
+ Signal condition [SIG_COND]
I/0 Signal Assignment [IN _ASSIGN], [OUT_ASSIGN]
I/0 Signal Name [SIG NAME]
Combination I/O Signal [SIG_ASSIGN]
Signal Attribute [SIG ATTR]

For details of the respective fields, see the next section.
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2% After making the setting, press <Execute> to import.

e >>0nly the selected fields will be imported from the “S**SIGL.CcoN".
Xecute

B  After the import process, the following window will be displayed.
[

|@1 Reboot FD20 Systern ?

YES MO

Select “YES” and press [Enter].

: @ >>The robot controller will restart, and then the settings will be available.
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“Ss**STIGL.CON” is a plain text file.
Some fields can be imported but the other fields cannot be imported.

| The fields that can be imported

[SIG COND]
Description Condition settings for various 1/O signals
Setting menu <Constant setting> - [6 Signals] - [1 Signal condition]

[IN ASSIGN]
Description The assignment setting for the input signals.
<Constant setting> - [6 Signals] — [2 Input Signal Assignment]
[1 Standard Inputs]
[2 Spot Inputs]
[3 Arc Inputs] etc.

Setting menu

[OUT ASSIGN]
Description The assignment setting for the output signals.
<Constant setting> - [6 Signals] — [3 Output Signal Assignment]
[1 Standard Outputs]
[2 Spot Outputs]
[3 Arc Outputs] etc.

Setting menu

[SIG NAME]

The names for the input signals and the output signals.
Only “SHIFT-JIS” or "ASCII CODE” are available.
<Constant setting> - [6 Signals] — [7 Signal Attribute]
Setting menu [1 Input Signal]

[2 Output Signal]

Description

IN1_16:ALCIIIIIIIIIIIIIII

The names for the input signals (11 to 116). (11 is “ABC”)
Example
OUT1—16ZE,,,,,,,,,,,,,,,

The names for the output signals (O1 to O16). (O1 is “DEF”)

[SIG ASSIGN]
Description The settings for the combination I/O signals.
<Constant Setting> - [6 Signals]
[2 Input Signal Assignment]
[7 Combination Inputs]
Setting menu Or
<Constant Setting> - [6 Signals]
[3 Output Signal Assignment]
[7 Combination Outputs]
MULTIIN NAME 5101=ABC
The multiple input signal of 15101 is set as “ABC”.

Example
MULTIOUT NAME 5101=DEF
The multiple output signal of 05101 is set as “DEF”.
[SIG ATTR]
Description The settings for the attribute of the 1/O signals.

<Constant Setting> - [6 Signals] — [7 Signal Attribute]
[1 Input Signal]
[2 Output Signal]
[3 Output Signal Attributes]
[4 Pulse Table Setting]
[5 Delay Table Setting]

Setting menu
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I The fields that cannot be imported

[SIG HEADER]
| Description | File header.

[UNITREADY COND]
Description The condition settings for the “Unit Ready Output Signal”.
Setting menu <Constant Setting> - [6 Signals] - [4 Unit Ready Signal]

[OUTPUT COND]

Description Status output signal can be customized. Up to 16 settings can be registered.
Setting menu <Constant Setting> - [6 Signals] - [5 State output customization]
[SIG PORT]

The connection relationship between the Logical signals and the Physical signals are set
Description in this field. For details, refer to “4.8 /O area mapping function”.

Setting menu <Constant Setting> - [6 Signals] - [15 Hardware setting]

[SIG MONI]
Description Display items for the signal monitor window can be set.
Setting menu <Constant Setting> - [6 Signals] - [17 Monitor setting]

[SIG JW32]
| Description | Not used.
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4.7 Operator class (Operator Qualifications)

4.71 Operator class (Qualifications)

The operator class (qualifications) of individual operators can be set in this controller.

Once the qualifications of the individual operator are set, special functions or menus can be hidden from
view or displayed depending on the expertise level of the operator who is operating the robot.

When, for instance, BEGINNER (beginner level operators) has been set as the operator qualifications, it is
possible to place restrictions on the important menus and functions related to robot control so that the
operator will not be able to operate them by mistake or out of carelessness.

Table 4.7.1 Operator class (qualifications)

Operator class Operators targeted Content
This class is set for those operators who are beginning

Beginner level

BEGINNER operators to learn about operating the robot and who only perform
P the startup of the robot in the factory.
This class is set for those operators who are somewhat
USER Regular operators familiar with the operation of the robot.
EXPERT Expert operators This class is set for those operators who are in charge of

maintaining the robot.

This class is set for a handful of the operators who are in
charge of maintaining the robot.

SPECIALIST Senior expert operators

Table 4.7.2 Restricted functions

Operator class

Main functions BEGINNER USER EXPERT SPECIALIST
Whose access is restricte

General operations O O O O
Constants Setting X - O O
Fungtipns and_maintengnce work % % o o
requiring special expertise

Optional function settings X X X O

O:Can be accessed; X:cannot be accessed; —: Partially not displayed.
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4.7.2 Procedure for changing the operator class

When the control power is turned on, either USER or BEGINNER is set as the operator class. An operator
of EXPERT or above can decide either one. & page 4-64 "4.7.4How to set the operator class at

power-on”

To change the operator class to EXPERT or above, use the short-cut code (R314) to make the switch each
and every time it is required. Once the class of qualifications is switched, the new class is held until the
operator qualifications class is switched again or the control power is turned off.

A password is required to change the operator class to EXPERT or above.
The initial passwords are listed below. The passwords can also be changed.
@&~ page 4-63 "4.7.3How to change the passwords”

Table 4.7.3 Initial password

Operator class Password set at the factory Changing the password
BEGINNER (No password provided) (No password provided)
USER
EXPERT None (simply press [Enter]) Password can be changed (using
SPECIALIST 12345 short-cut code R313)

How the passwords work

* If the operator inputs the wrong password, BEGINNER or USER is set as the
operator class.

* Since the initial passwords for EXPERT and SPECIALIST are given in these
instructions and are open to anyone who reads the instructions, beginner level or
regular operators can easily change their own operator class to the EXPERT or
SPECIALIST .

Since there is a danger that the constants and other settings required to operate
the robot may be changed in error by a beginner level or regular operator, the initial
passwords must be changed as soon as the robot is delivered.

I How to change the operator class

g i

Press [RESET/R].
>>A table of the short-cut codes now appears.

314 B @—E

Input "314" using the numeric keys, and press [Enter].
>>The password input screen now appears.

The current operator class can be checked on this screen.
Fi P etting

The operator under use is “IUSER” now.

Flease enter the password

The soft-kevboard can be used by pushing”Enable +
adit”.

B
Password * [@]

Input the password for EXPERT or SPECIALIST, and press [Enter].

If, for instance, the initial password is to be used and EXPERT is the operator class,
press [Enter].

If SPECIALIST, press "12345" followed by [Enter].

>>The operator class is now changed.

1\ The operator has been set to "EXPERT”

£2  Please push any key to continue.

Operation returns to the original screen by pressing any key.
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It is possible to change the passwords (for EXPERT and SPECIALIST).

Alphanumerics (a distinction is made between upper case and lower case letters) and symbols are used as
the characters which can be input for a password. All characters must be half-sized characters only. A
password must not be more than 10 characters long.

N

CAUTION

EXPERT or SPECIALIST operators must make a note of the new password which they
have changed themselves without fail so that they will not forget it. If an operator has
forgotten a password, the password cannot be set again insofar as he or she does not
have a higher class of operator qualifications.

I How to change the passwords

L

Press [RESET/R].
>>A table of the short-cut codes now appears.

313 B @—E

Input "313" using the numeric keys, and press [Enter].
>>The password change screen now appears.

B :
The password is changed.

Pleases input a new passwaord,  [Ten char or less]
The soft—kevboard can be used by pushing”Enable +
adit”

9k
Password ’ @

For a password that consists only of numerals, input the number using the
numeric keys, and press [Enter].

If letters or symbols are to be included in the password, input them from the soft
keyboard by pressing [ENABLE] + [EDIT], and press [Enter].

>>A confirmation message is displayed.

g The password is changed. [s it good?

HETOR

To make the change, select [OK], and press [Enter].
>>The password is now changed, and operation returns to the original screen.

To cancel the change, select [CANCEL], and press [Enter].

4-63



4.7 Operator class (Operator Qualifications

How to set the operator class at power-on

4.7.4
If the operator class is EXPERT or above, this class can be set to BEGINNER or USER when the control

power is turned on. The operator class was set to USER at the factory.

I How to set the operator qualifications class at power-on

|

Select <Constant Setting> - [1 Control constants] - [8 Protecting level selection].

= -
== >>The setting screen now appears.
Constant & Protectin
Sefting Protecting level  ®UEER  OBEGINNER T
5
L H
@ FProtecting level set when power supply is turned on ﬁ
Complete

"B Select either USER or BEGINNER.
+[J)+

—E Press f12 <Complete> key.
>>The setting is changed, and operation returns to the original screen.

Complete
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4.8 1/0 area mapping function

4.8.1

/0 area mapping

1/0 area mapping function is the function to freely change logic input / output signals and allotment of physical
media. By use of this function, it is possible to arrange 1/0O directly without software PLC. (PLC through input /

output)

Mapping can be changed in unit of 8 points for 1/0 board signals, and in unit of 512 points for field bus signals.

This controller

Status
signal

1/0 mapping

of b

Output signal

General-
purpose
signals

s|eubis |eo16o7

A

Output signal

IERE

s|eubis |eaisAyd

Output%@

Outside
Input signal

Fig. 4.8.1 Concept of I/O area mapping

At factory shipment, mapping is made as shown below. For example, the head signal output from the 1/O
board is fixed to 01 signal.

Table 4.8.1 Factory shipment setting of /0 area mapping
Physical port Logic I/O signal
1to 8
1/0 board 1 9to 16
(8 points x 4) 17 to 24
2510 32
33t0 40
1/0 board 2 41t0 48
(8 points x 4) 49 to 56
57 to 64
65to 72
1/0 board 3 73t0 80
(8 points x 4) 81to0 88
89 to 96
Mini I/O board
(14 input, 10 output) 9710 110
Field bus CH1
(512 points) 16110672
Field bus CH2
(512 points) 673 to 1184
Field bus CH3
(512 points) 1185 to 1696
Field bus CH4 1697 to 2208
(512 points) (Actually, up to 2048)




4.8 1/0 area mapping function

By use of I/O area mapping function, change is made for example as shown below.
Table 4.8.2 1/0 area mapping setting change example

Physical port Logic I/O signal
1to 8
/O board 1 9to 16 Same allotment as usual
(8 points x 4) 17 to 24
2510 32
1/0 board 2 . .
(8 points x 4) - No input / output with I/O board 2
1/0 board 3 . .
(8 points x 4) - No input / output with 1/0 board 3
Mini I/O board . . .
(14 input, 10 output) - No input / output with Mini I/O board
Field bus CH1 33 to 544 Field bus CH1 is used as signals of 33 to 544.
(512 points)
Field bus CH2 545101056 | Field bus CH2 is used as signals of 545 to 1056.
(512 points)
Field bus CH3 . .
(512 points) - No input / output with field bus CH3.
Field bus CH4 10570 1568 | Field bus CH4 is used as signals of 1057 to 1568.
(512 points)

By designating the number of logic signal to be allotted to the physical port, mapping is set. At that time, the
number of logic signal is not written one by one, but it is designated by "port number" which is made into groups in
prior in unit of 8 points.

Table 4.8.3 "Port number" used in I/O area mapping setting

Port Logic /O signal Port Logic /O signal Port Logic /O signal Port Logic /O signal
1 1-8 65 513 - 520 129 1025 - 1032 193 1537 - 1544
2 9-16 66 521 - 528 130 1033 - 1040 194 1545 - 1552
3 17 -24 67 529 - 536 131 1041 - 1048 195 1553 - 1560
4 25-32 68 537 - 544 132 1049 - 1056 196 1561 - 1568
5 33-40 69 545 - 552 133 1057 - 1064 197 1569 - 1576
6 41-48 70 553 — 560 134 1065 - 1072 198 1577 - 1584
7 49 - 56 71 561 - 568 135 1073 - 1080 199 1585 - 1592
8 57 -64 72 569 - 576 136 1081 - 1088 200 1593 - 1600
9 65-72 73 577 - 584 137 1089 - 1096 201 1601 - 1608
10 73 -80 74 585 - 592 138 1097 - 1104 202 1609 - 1616
11 81-88 75 593 - 600 139 1105 - 1112 203 1617 - 1624
12 89 - 96 76 601 - 608 140 1113 - 1120 204 1625 - 1632
13 97 - 104 77 609 - 616 141 1121 - 1128 205 1633 - 1640
14 105 - 112 78 617 - 624 142 1129 - 1136 206 1637 - 1648
15 113-120 79 625 - 632 143 1137 - 1144 207 1649 - 1656
16 121 -128 80 633 - 640 144 1145 - 1152 208 1657 - 1664
17 129 - 136 81 637 - 648 145 1153 - 1160 209 1665 - 1672
18 137 -144 82 649 - 656 146 1161 - 1168 210 1673 - 1680
19 145 - 152 83 657 - 664 147 1169 - 1176 211 1681 - 1688
20 153 - 160 84 665 - 672 148 1177 - 1184 212 1869 - 1696
21 161 - 168 85 673 - 680 149 1185 - 1192 213 1697 - 1704
22 169 - 176 86 681 - 688 150 1193 - 1200 214 1705 - 1712
23 177 - 184 87 869 - 696 151 1201 - 1208 215 1713 - 1720
24 185-192 88 697 - 704 152 1209 - 1216 216 1721 - 1728
25 193 - 200 89 705-712 153 1217 - 1224 217 1729 - 1736
26 201 - 208 90 713-720 154 1225 - 1232 218 1737 - 1744
27 209 - 216 91 721-728 155 1233 - 1240 219 1745 - 1752
28 217 - 224 92 729 - 736 156 1237 - 1248 220 1753 - 1760
29 225 -232 93 737 -744 157 1249 - 1256 221 1761 - 1768
30 233 -240 94 745 - 752 158 1257 - 1264 222 1769 - 1776
31 237 - 248 95 753 - 760 159 1265 - 1272 223 1777 - 1784
32 249 - 256 96 761 -768 160 1273 - 1280 224 1785 - 1792
33 257 - 264 97 769 - 776 161 1281 - 1288 225 1793 - 1800
34 265 -272 98 777 -784 162 1289 - 1296 226 1801 - 1808
35 273 - 280 99 785 -792 163 1297 - 1304 227 1809 - 1816
36 281 - 288 100 793 - 800 164 1305 - 1312 228 1817 - 1824
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Port Logic I/O signal Port Logic I/O signal Port Logic /0 signal Port Logic I/O signal
37 289 - 296 101 801 - 808 165 1313 - 1320 229 1825 - 1832
38 297 - 304 102 809 - 816 166 1321 - 1328 230 1833 - 1840
39 305-312 103 817 - 824 167 1329 - 1336 231 1837 - 1848
40 313 -320 104 825 - 832 168 1337 - 1344 232 1849 - 1856
41 321 -328 105 833 - 840 169 1345 - 1352 233 1857 - 1864
42 329 - 336 106 837 - 848 170 1353 - 1360 234 1865 - 1872
43 337 -344 107 849 - 856 171 1361 - 1368 235 1873 - 1880
44 345 - 352 108 857 - 864 172 1369 - 1376 236 1881 - 1888
45 353 - 360 109 865 - 872 173 1377 - 1384 237 1889 - 1896
46 361 - 368 110 873 - 880 174 1385 - 1392 238 1897 - 1904
47 369 - 376 111 881 - 888 175 1393 - 1400 239 1905 - 1912
48 377 -384 112 889 - 896 176 1401 - 1408 240 1913 - 1920
49 385 - 392 113 897 - 904 177 1409 - 1416 241 1921 - 1928
50 393 - 400 114 905 - 912 178 1417 - 1424 242 1929 - 1936
51 401 -408 115 913 - 920 179 1425 - 1432 243 1937 - 1944
52 409 - 416 116 921 -928 180 1433 - 1440 244 1945 - 1952
53 417 - 424 117 929 - 936 181 1437 - 1448 245 1953 - 1960
54 425 - 432 118 937 - 944 182 1449 - 1456 246 1961 - 1968
55 433 - 440 119 945 - 952 183 1457 - 1464 247 1969 - 1976
56 437 - 448 120 953 - 960 184 1465 - 1472 248 1977 - 1984
57 449 - 456 121 961 - 968 185 1473 - 1480 249 1985 - 1992
58 457 - 464 122 969 - 976 186 1481 - 1488 250 1993 - 2000
59 465 - 472 123 977 - 984 187 1489 - 1496 251 2001 - 2008
60 473 - 480 124 985 - 992 188 1497 - 1504 252 2009 - 2016
61 481 -488 125 993 - 1000 189 1505 - 1512 253 2017 - 2024
62 489 - 496 126 1001 - 1008 190 1513 - 1520 254 2025 - 2032
63 497 - 504 127 1009 - 1016 191 1521 - 1528 255 2033 - 2040
64 505 - 512 128 1017 - 1024 192 1529 - 1536 256 2041 - 2048

In the case when physical port is I/O board, mapping is made in unit of 8 points for logic input / output signal.

In the case when physical port is field bus (device net or the like), logic input / output signal is mapped in unit of
512 points. Namely, 64 ports (512 points) continuously are mapped from allotted port number as for field bus
channel.

9 The mini I/O has an asymmetric signal point with 14 inputs and 10 outputs. Also, if you have
a specific option or are using the feature, the number of signal points available will change.
IMPORTANT See Table 4.8.4 for details.

Table 4.8.4 1/0 points of Mini I/l board and logical signal number

Input Output
Logical No. Logical No.

Option / Function Input Output

Operation panel
(FD20-PANEL-A) 14 10 97-110 97-106

Operation box

(Separate operation box) 1M 8 97-107 97-104
(FD20-OP64-C)

RMU

Tool No. check function 10 10 97-106 97-106

Monitor input setting
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4.8.2

Relation with software PLC

When software PLC is used, I/O area mapping function does not work effectively. This is because the rudder
program on software PLC executes I/O area mapping function. However, in mapping by software PLC, delay
time occurs in ON/OFF of signal only for scan time of software PLC in principle.

Therefore, in this function, when software PLC is used, a function to change not all the areas but only
designated area according to mapping information is prepared. This function is called "PLC through" herein.
"PLC through" is the function to directly input / output (through) only designated area to physical port without

influence of software PLC.

For example, in the case without "PLC through" function, even when to output an output O signal as an
external signal as it is, it is necessary to write such a rudder program. But, by use of "PLC through" function,
without writing such to PLC program, it is possible to output directly to the physical port, and PLC program can
be simplified, and scan time can be shortened.

PLC through
/

\

Status | (Qutput signal !j?;?;w;?;?;?;?;?;?;.}\
signal AT
8 3
% E @t signal
o 8
[72] = .
@ Software . _ Outside
8 PLC @ | Input signal |
General- | [Output signal > 5
purpose ®
signals 'H

%

Fig. 4.8.2 Relation with PLC (PLC through 1/O)

By the way, this function causes no influence upon software PLC itself, even if a rudder to be operated to
signal of mapping change is written, it itself works normally. (However, actually, designated signals are input /
output made directly with physical port.)

It becomes possible to apply for example, gripper controller use I/O signal can be
connected to “Mini-I/O board” and apply software PLC program only to DeviceNet I/O at a

same time by using this function.

(Example

~

11~18 : Directly connect to “Mini-I/O board” (X0128~X0135)
01~08 : Directly connect to “Mini-1/O board” (Y0128~Y0135)
(Setting)
(1) Allocate port’1” (=Logical signal 1~8) to "Mini-I/O” board
(2) Place the check mark of “input” and “output” of "PLC through”

19~116 : Connect to DeviceNet through software PLC (X1000~X1007)
09~016 : Connect to DeviceNet through software PLC (Y1000~Y1007)
(Setting)

When the software PLC function is valid, settings except the port, which set “PLC
through” of “Hardware setting” screen does not make sense when software PLC is valid.
(However, software PLC has right to control,) it is recommended to set “0” at port.
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4.8.3 Setting method

1/0 area mapping setting is carried out in the following procedures.
Set the operator class to EXPERT or higher. (USER or below can only browse setting contents.)

N @ —ﬂ Select the teach mode.
E —E Select <Constant Setting> - [6 Signals] - [15 Hardware setting].
= layed.
Constant 172 NITT
Seting Sie Port  Sigral range PLC through M{.:mn
St O 3 L 1- 8)  DOlnput O0utput I
2 200 89— 18) Olput OOutput - .
8 300 17 - 24)  Olwput OOutput IiiticlEe
2 A0 25 - 32) Olput OO0utput
Ext 101 8 5 C 33 - 400 Olput OOutput  —
8 Bl [ 41 - 48)  Olwput OOutput %
8 700 49 - BB)  Olhput OOQutput ﬂ
8 8 ( BY - 64) Olhput OOutput ——o—
Bt 102 8 9 ¢ 85 - 72) DOlpwt O0uteut &
8 00 73 - 800 Olvowt OOutput v
8 117 81 - 88) Olhput OOutput I
8 1200 89 - 96) Olnput OOutput
Minil/o 8/8 13] € 97 - 104) Ot OOutput
6/2 14] (105 - 110} Olnput  OO0utput
Field Bus CH1 512 21| (161 - 672) Olput COutput
@ Set port number of logical signals for physical signals. [0 — 256] ﬁ
Complete
When mapping information is not written in "S00SIGL.CON" file, the above value is
set as default setting.
Meanings of display items are as shown below.
Parameter Description
Number of This shows the number of signal points of each physical medium. 8
points points x 4 for one 1/O board. Field bus has 512 points of signals per
channel.
Port This designates the logic signal number of this controller by port
number.
For example, when "1" is designated by I/O board, the range of
corresponding input signal is 11 to 18, and output signal is O1 to O8.
When "12 is designated by field bus, the range of corresponding
input signal is 11 to 1512, and output signal is O1 to O512.
Signal number | The range of signal to input port number is automatically displayed.
PLC through When "input" is checked, the signal concerned is forcibly input
irrespective of the result of PLC program. In the same manner,
when "output” is checked, the signal concerned is forcibly output
irrespective of the result of PLC program. Data not checked is
dependent on the action result of PLC program.
On the contrary, at PLC cutoff, this setting makes no influence.
—B Press f8 <initialize> key, and the setting contents go back to default ones
Initialize (contents shown in ).

information by port number.

—E Move the cursor to each logic port, and input numeric value of mapping
’ @ When "0" is input, no input / output with the physical medium.

Number
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4.8 1/0 area mapping function

Llss

@)y

2

i

Complete

JAN

CAUTION
IMPORTANT

IMPORTANT

IMPORTANT

o

o

—E At PLC execution, when to directly input / output only specified area without via
PLC, check the "PLC through " of the area.
Move the cursor to desired " PLC through ", and press [Enable] and [1] at the
same time to check it. By pressing [Enable] [2], it is unchecked.

B After completion of all the settings, press the 12 <Complete> key.
>>The software checks whether there is duplication in the set area. If duplication is
found, a popup message showing setting error is displayed. Press [Enter] and the
cursor moves onto the place of duplication, so correct setting data.
In the same manner, even when all the ports are set as 0, a popup message
showing setting error is displayed, so press [Enter] and carry out setting.

—E If there is contradiction in set data, a confirmation message whether to actually
execute or not is displayed.

[ i
Hardware setting

(] Modify a mapping information of hardwars
= en power on the controller, all of output signals tum OFF
Execute ?

When [Cancel] is selected, setting is not carried out. (Not exit from this screen) Select
[OK] and press [Enter], and the set data is written into "SO0SIGL.CON" file, and you
can exit this screen.

=

According to the message, turn off the controller once and then turn it on
again.
You cannot exit the message unless turning the controller power OFF -> ON.

After changing mapping, according to the message, turn off the controller once and then
turn it on again. This is necessary to initialize mapping information.

Once I/0 mapping is changed, beware that all the output signals are cleared (OFF) after
power restart.

As the result of setting, when signal number exceeds 2048, field bus signal is limited to
2048 unconditionally.

For example, the signal range in the case where "251" is designated to the logic port
number of field bus is 2001 to 2048. (The number of signals is 48 points.)

As the number of signal points of field bus is 512 points, the logic port number of each
channel must be away at least "64" or more. If not away, press <Complete> key, error
message of area duplication is displayed, and setting cannot be made.
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4.8 1/0 area mapping function

48.4 Example 1: Using only field bus as external I/0O signals with PLC disconnected

For example, here are some mapping setting examples. (Shaded portions are items to be set.)
Even when only field bus is input / output with outside, normally 1888 points of 161 to 2048 are allotted to field
bus signal.

When this is set as shown below, input / output signals of field bus are mapped to 1 to 2048, all the 2048
points can be used.

Table 4.8.5 Mapping example (making only field bus as external input / output signal with PLC disconnected)

Physical medium (number of Logic I/O signal PLC through
signal points) P number Input Output

8 0 — Ignored Ignored
/0 board 1 8 0 - Ignored Ignored
8 0 - Ignored Ignored
8 0 - Ignored Ignored
8 0 — Ignored Ignored
8 0 — Ignored Ignored
VO board 2 8 0 — Ignored Ignored
8 0 — Ignored Ignored
8 0 — Ignored Ignored
8 0 — Ignored Ignored
VO board 3 8 0 - Ignored Ignored
8 0 - Ignored Ignored
. 8/8 0 — Ignored Ignored
Mini 1/ board 6/2 0 - Ignored Ignored
Field bus CH1 512 1 110512 Ignored Ignored
Field bus CH2 512 65 513 to 1024 Ignored Ignored
Field bus CH3 512 129 1025 to 1536 Ignored Ignored

Field bus CH4 512 193 1537 to 2048 Ignored | Ignored

In the case of PLC cutoff, check mark in PLC through process has no meaning.
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4.8 1/0 area mapping function

4.8.5 Example 2: Using only /O board 1 — field bus CH1 with PLC disconnected

When to use 32 points of I/O board 1 and 512 points of field bus channel 1 as continuous signals, make the
setting as shown below.

Table 4.8.6 Mapping example (using only /O board 1 - field bus CH1 with PLC disconnected)

Physical medium (number of Port Logic 1/O signal PLC through
signal points) ° number Input  Output

8 1 1to 8 Ignored Ignored

8 2 9to 16 Ignored Ignored

VO board 1 8 3 17 to 24 Ignored Ignored
8 4 2510 32 Ignored Ignored

8 0 — Ignored Ignored

8 0 - Ignored Ignored

VO board 2 8 0 - Ignored Ignored
8 0 — Ignored Ignored

8 0 — Ignored Ignored

8 0 - Ignored Ignored

VO board 3 8 0 — Ignored Ignored
8 0 — Ignored Ignored

. 8/8 0 - Ignored Ignored
Mini /0 board 6/2 0 - Ignored Ignored
Field bus CH1 512 5 33 to 544 Ignored Ignored
Field bus CH2 512 0 — Ignored Ignored
Field bus CH3 512 0 — Ignored Ignored
Field bus CH4 512 0 - Ignored Ignored
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4.8.6 Example 3: Enforcement of inputting / outputting signals of I/0 board 1 as 11-132
with PLC enabled

When to enforce input the input signals from 1/0 board 1 as 11 to 132, irrespective of PLC, and forcibly output
033 to 064 to I/0 board 2, make the setting as shown below.

Table 4.8.7 Mapping example (enforcement of inputting / outputting signals of I/O board
1 as 11-132 signals with PLC enabled)

Physical medium (number of Logic I/0O signal PLC through
. ; Port
signal points) number Input Output

8 1 1t0 8 Checked
8 2 9to 16 Checked

/O board 1 8 3 17 to 24 Checked
8 4 2510 32 Checked
8 5 33 to0 40 Checked
8 6 411048 Checked

VO board 2 8 7 4910 56 Checked
8 8 57 to 64 Checked
8 Ignored ?
8 Ignored ?

I/0 board 3 8 lgnored 2
8 Ignored ?

. 8/8 0 — Ignored Ignored
Mini 1/ board 6/2 0 - Ignored Ignored
Field bus CH1 512 Ignored ?

Field bus CH2 512 Ignored ?
Field bus CH3 512 Ignored ?
Field bus CH4 512 Ignored ?

Even when mapping is changed by use of this function, there is no influence upon PLC
relay number of physical medium. Even if the setting is made as shown above, for
example, relay number of 1/0 board 2 remains X64 to X95 - Y64 to Y95.

And, their relay coil functions normally. (However, the status of coils Y64 to Y95 is not
output to I/0 board 2. Output is the status of O33 to 064.)

Only signals checked in PLC through process are enforced input / output.
Other signals are dependent on assembled PLC.

In the table, logic ports of items not related to forcible input / output are ignored, however,
they must be set so that their signal area should not overlap.

At execution of PLC, logic port numbers of items not checked have no meaning, therefore,
it is an effective method to input "0" expressly and avoid duplicated check of area.

e 9
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4.9 High Speed Interference Detection

4.9 High Speed Interference Detection

4.9.1 Outline of High Speed Interference Detection

High speed interference detection function aims at protecting the tool by detecting and preventing collision of
the tool and peripheral equipment. By utilizing this function, when miss-operation occurs during teaching work
or some error occurs during playback, unexpected interference is detected to stop the robot immediately.

49.2 Applied machine types

A robot in which an “Interference Setting’ f-key is displayed in <Constant Setting> - [3 Machine Constants] -
[1 Tool Constants] screen can use this function. Normally, there are no data to be set at the setting screen that
is displayed by pressing this f-key. Necessary parameters are set by system software automatically.

ST166F-0

£
ManualSpeed
TOOL LI_’_’?’_'_H
Taol Nzme TOOLY
Length  (mm) % 0.0 v 0.0 = 0.0 @
Angle  (deg) x| 0.0 v| 0.0 z[ 0.0 S%?[!\E%[
g
Cof G (rmm) x| 0.0 v | 0.00 z| 380.0]
Woight (kg 660 &
Inertia  (Kg?m?m) x| 88.90] v | 88.90 =z | 44.10] N
Meas< radlius (rmm) -m —_—
X Cartesian :om’dmate Normal @
” =
Tool !
Z bt dire:ctm\nn z LIJ
¥ d-TUU l(_ Tool ¥ Tntn\ Interference
e IUR/ # direction et Setting
dngle=(180,-90,0) #Anele=(180,0,0) Angle=(180,-45,0] #ngle=(160,0,0
@ Fress ENAELE+EDIT key to show the soft-keyboard
[18 characters or less] Complete
4.9.3 Parameters that must be set in advance to use this function

To use this function properly, the parameters listed below must be set properly in advance.
COG (Center of gravity) [mm]
Weight [kg]
Inertia [kgm?]

——/ —————————————————————————————— |
& If these parameters are not set accurately, incorrect detection may occur (interference

is not detected, or detected although interference never happens). Be sure to set the
CAUTION correct tool constants by referring to "4.5 Tool constant settings".
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4.9 High Speed Interference Detection

49.4 “Interference setting” screen

For this procedure, the operator class must be EXPERT or higher.

ST166F-M TOOU M{':md
hode © owsensitivel O Mormal sensitive ﬁ
Teach 500.0000000{ 250.0000000] 2000000000

150.0000000] 150.0000000) 150, 0000000
Lewvel 0 900.0000000{1000.0000000] 8000000000
300.0000000{ 400.0000000] Z50.0000000
Lewvel 1 £00.0000000{ 600.0000000] 500, 0000000

200.0000000] 200.0000000] 150.0000000

Select the mode. ﬁ

Complete

Z)

Table 4.9.1 Interference setting parameter

Iltem Description

"Low sensitive"

This is used when tool weight and C.0O.G setting is not completed.

The detection sensitivity is set moderately so as to prevent mistake in interference
detection.

"Normal sensitive"

This is set when precise setting of tool weight and C.O.G. is completed.

Mode Detection recognition level is higher than that of “Low sensitive”.

(Notes) After performing the automatic tool weight and C.O.G. setting
procedure, this setting is automatically set to “Normal sensitive”. Not needed to
change this setting manually.

This sets the detection level [kgfm] in teach mode when the mode is set to "Normal

Teach e
sensitive”.

This sets the detection level [kgfm] in playback mode when the mode is set to "Normal

Level 0 A
sensitive".

This sets high sensitivity detection level [kgfm] in playback mode when the mode is set to
"Normal sensitive". This level becomes enabled when 1 is set to the argument of FN230
(interference detection level selection function). As for details, refer to the interference
detection level selection function in the next section.

Level 1
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4.9 High Speed Interference Detection

49.5 Switching Detection Level by Function

It is possible to switch the detection recognition level regarded as interference during playback.

For example, when inserting the end effecter into narrow space, interference is checked strictly by changing
the detection recognition level lower. On the other hand, when carrying out the contact work, detection
recognition level had better be changed to larger in order to prevent from mistake in interference detection.

For switching, "interference detection level selection function" is used. Details are as shown below.

Pneumonic Number Japanese name
COLSEL FN230 Interference detection level selection function
Parameter
Data Contents, setting range
Parameter No.1 | Level number This designates detection level number.
(0 to 3) 0: Normal use condition. The detection recognition level of

level 0 is used (default).

1: This switches to specification condition at high sensitivity.
The detection recognition level of level 1 is used.

2: This is designated when to get low sensitivity. The detection
recognition level of low sensitivity at factory shipment is
used.

3: This is designated when to disable interference function.
This can be set only by EXPERT or higher

Unless this function is used, the detection recognition level set to level 0 is used always at playback.

At teaching, this function is carried out, but in the case of 0 and 1, all detection level of teach are used.

In the case when this function is executed, designated detection level is used until this function is executed for
the next time.

Detection level automatically becomes 0 (level 0) at step O replay of program. However, in the case of
program call, even in step 0, it does not automatically become 0 (level 0).

Even if it is stopped halfway and restarted, level is not switched. However, if step is selected, level
automatically becomes 0, so when level is changed, use it with care.

4.9.6 As for the mistake in interference detection

Mistake in interference detection may happen in following cases.

No. Situation

1 Tool constants such as C.0.G., weight and moment of inertia are much different from the
actual values.

2 Plural axes move violently at the same time
3 Power supply voltage is low

If mistake in interference detection happens, check above situations at first. If everything is OK, try to change
the detection recognition level or change to disabled by recording FN230(COLSEL) only around trouble steps.
Refer to &8~ “4.9.5 Switching Detection Level by Function” for FN230(COLSEL).

49.7 Trouble shooting

If interference is detected, please check the items listed below.

1. Check if the manipulator interferes with something or not.
2. Check if the tool settings (weight, C.O.G., inertia) match the actual load condition or not.

3. Lower the detection sensitivity level around the steps in which the interference is miss-detected or disable
the detection function itself using FN230(COLSEL).

4. Check if the axis in which the error is detected has mechanical problems or not e.g. using brake release
switch etc.

5. Check the wirings between the controller and the manipulator. (e.g. U,V,W phases current connection of the
motor power, brake control lines, etc.)

6. Replace the unit (IPM drive unit) that includes brake power supply.
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4.10 Setting the application type

In the <Constant Setting> - [12 Format and Configuration] - [7 Application] menus, you can enable various related
functions, optimize the f key layout, and configure other settings in accordance with the application of the robot
(application type). Although these settings are in most cases configured prior to shipment from the factory, they
can be configured as necessary while referring to this section.

& Only configure these settings once prior to the first time of use. Inadvertently changing
them later may cause problems such as the initialization of various settings and the
CAUTION inability to use functions that were used up until that time.

Up to two application types per unit can be set. For example, if the robot can be used for both spot welding and
handling, set "Usage1" to [Spot Welding] and "Usage2" to [Handling].

I Configuration example

—Il First, input R314 and select operator class EXPERYT or higher.

N @ —E Select teach mode and <Constant Setting> - [12 Format and Configuration].
>>The following setting menu appears.
@ B Fotmat and Confisuration
4 Encoder Correction
EI‘Z 5 Installation Angle
Constant 0 Axis Name
Setting 1 Application

10 Servo Amplifier

15 Mechanism name changs
16 File Restore

—E Select [7 Application] from the menu.
>>The following setting screen appears.

B Application
Unit 1 LNIT1
Uzazel S ing ~
Usage? Standard v
Tuning Spot Welding v

Spot Welding

®
i

Soft key

Signal format Spot Welding v

Funct ion groue initialization Standard v ﬁ
The list is displayed

The unit is used to weld the spot. H

with the ENTER keyv Complete
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4.10 Setting the application type

&y

i

Caomplete

—E Align the cursor with "Usage1" or "Usage2", and press [Enter] key.
If, for example, the robot is also to be used for a spot welding application, select
[Spot Welding] for "Usage1" and [Handling] for "Usage2".
>>A list of application selection candidates appears. Use the up or down cursor to

se

lec

Unit 1
Usazel
Usage?
Tuning

Soft key

t [Handling] and press [Enter] key again.

ation

UNITT

Spot Welding &

—E After completion of the settings, press the f12 <Complete> key.
The settings are written to the controller general constant file C00Octrl.con.
To stop configuring the settings, press the [RESET/R] key.

At present, the following application types can be selected.

Standard:
Spot Welding:
Handling:

Sealing:
Palletizeing

The standard functions are enabled.

For spot welding with a spot welding gun.
For using the robot for a handling application.
(This is necessary for Shift functions)

For sealing with a sealing gun.

For palletizing functions.

Table 4.10.1 Items settable by unit

ltem

Description

Usage1

Specify the application (usage) for the unit. The function
commands (FN) and shortcuts that can be used vary depending
the application that is set.

Usage2

Set this when one unit is to be used for multiple applications.
Normally set this to [Standard].

Tuning

Specify the optimized control parameters to enable optimum
control for the application.
(Note that some mechanisms have no optimized parameters.)

Soft Key

Set the optimum soft key (f key) layout for the application type.

Table 4.10.2 Iltems common to all units

ltem

Description

Signal Format

Initialize the input and output signals to a format suitable for the
application.

Function group
initialization

Initialize the function group to a format suitable for the
application. (This item is currently unavailable).
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4.11 Setting the [CLAMP / ARC] key

Any one of the following functions can be set for
the [CLAMP/ARC] key of the hardware keys of the
teach pendant.

(1) Function to turn specific output signals
ON/OFF manually

(2) Spot welding function

(3) Arc welding function

(4) FLEX-HAND function

When the application is handling, an end effector
such as a gripper is usually attached to the robot.
This key can be used to open and close the gripper
if the signal to open and close the gripper is
assigned to function 1 above. Furthermore, this
function is also compatible with grippers that use
double solenoids because it is possible to assign

[CLAMP/ARC] key

two output signals and configure them to switch
the gripper ON and OFF alternatively.

Fig. 4.11.1 [CLAMP/ARC] key
of the teach pendant

The function of (1) and its usage are described hereinafter. As for (2), (3) and (4), please refer to the instruction
manuals “APPLICATION MANUAL SPOTWELDING”, “APPLICATION MANUAL ARC WELDING” and

“FLEX-HAND function”.

A

CAUTION  ON/OFF manually.

When the application is spot welding or arc welding, the [CLAMP/ARC] key is initially set
for using the corresponding welding function and the key cannot be used to turn a signal

| Setting Procedure

= @

©

=

Constant

Setting

—Il First, input R314 and select operator class EXPERT or higher

=

Select teach mode and <Constant Setting> - [7 f-Keys].
>>The following f-keys menu for the teach pendant appears.
i UNIT]
1 Softkey Condition

2 Softkevs in Teach maode
3 Softkevs in Plavback mode
4 Softkevs in High Speed Teach...

e of Clamp Key
§ Usage of Failurs Monitor Softk..
8 HARD KEY
9 Altsmative F-key operation
10 Touch screen

Select [5 Usage of Clamp Key] from the menu.
>>The following setting screen appears.
ﬁ =11 4

-

ManualSpeed

Usags CSpot Welding @D utput Signall O Arc Welding ST
O FLExhand ]

AllocSigralt 0]

2 L0
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9D

Align the cursor with "Clamp Key" and press the [ENABLE] and left or right
cursor keys together to align the cursor to "Output Signal".

etd]

Next, align the cursor to "Alloc Signal,” input the number of the output signal
for opening and closing the gripper, and press [Enter] key.

Two output signals can be registered. If just one signal is to be used, set "1"
only.

If two signals are to be used as is the case with double solenoids, set the two
signals you want to use to switch ON and OFF alternatively for "1" and "2."

» The same signal cannot be input for both signal 1 and signal 2.

* When you want to set a multiple-output signal, set it for signal 1 only.
Two multiple-output signals cannot be set.

« Signals that have already been assigned cannot be set.

« If 0 is set for the signal number, the key has no function.

* Even if the application differs depending on the unit, only one
application can be set for the clamp key for safety reasons.

< B

Complete

After completion of the settings, press the f12 <Complete> key.
The settings are written to the controller general constant file C0Octrl.con.
To stop configuring the settings, press the [RESET/R] key.

I Using Clamp/Arc key (normal operation)

-
th

Just pressing the [CLAMP/ARC] key has no effect when the signal ON/OFF
function has been set for the key. Furthermore, a function command cannot be
registered.

| Using Clamp/Arc key (with [ENABLE] key)

urpose output signal is set

(1) When a gene@lir

068

In teach mode, the set output signal can be turned ON/OFF manually.

Using the signal assigned to signal 1 of the clamp key output as the reference
signal, output is performed by switching between ON and OFF alternatively.
The ON/OFF state of the output signal assigned to signal 2 is always the
opposite to that of signal 1.

>>Pressing the [ENABLE] and [CLAMP/ARC] keys when signal 1 is OFF.

—Signal 1 is set to ON and signal 2 is set to OFF, regardless of the state of signal 2.
>>Pressing the [ENABLE] and [CLAMP/ARC] keys when signal 1 is ON.

—Signal 1 is set to OFF and signal 2 is set to ON, regardless of the state of signal 2.

(2) When a multiple-output signal is set

-6

In teach mode, the set multiple-output signal can be output manually.
>>The following dialog box for inputting the output data appears.

(&) Manual outp

Input 16bit signal data by decimal number [0 — 6E535]

5101,

W

Number

Input decimal numbers for the data you want to output and press [Enter] key.

>>The registered output signal is turned ON/OFF in accordance with the specified
numerical value.
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4.12 Setting the software limit (operating range)

4121 Outline

The software limit (operating range) is set to the maximum operating range prior to shipment from the factory.
If the positions of the "stopper" and "limit switch" are changed or the operating area is changed for operational
reasons, be sure to also change the software limit. There are the following three ways of setting the software

limit. For these operations, an operator class EXPERYT or higher is necessary.

(1) Position Recording
The robot is actually operated to move each of its axes to the position you want to set as the
software limit and then the [REC] key is pressed. For the actual operation, refer to the following
pages.

(2) Data Input
The software limit can be set without having to move the robot by inputting hexadecimals for the
encoder values. Because of the nature of inputting numeric values and the difficulty of predicting
the operating area, be extremely careful when configuring these settings. From "A" to "F" can be
inputted via the following keys.

Table 4.12.1 How to input the hexadecimal values (A to F)

‘o5 [0 o e o o5

This menu is convenient in case that software limit value of one robot is copied to that of

another robot which is same type.

Software limit values (hexadecimals) to be input must be calculated beforehand.

(3) Auto Setting
The software limit range is calculated automatically from the posture data of programs

registered in the internal memory of the controller and then set. Press <Select> key to select the
programs from the list and then put the check marks for the axes to be used for the calculation.
When the <Complete> key is pressed, the software limit (operating range) is automatically
calculated. If it is necessary, set the margin parameters and then save the result with <Complete>
key. When the software limit is set automatically, only the robot posture data included in programs
is used to calculate the software limit. Therefore, an error may be generated if an interpolation
operation results in the robot attempting a movement that exceeds the software limit. After setting
the software limit automatically, confirm that all programs move the robot without a problem.
Furthermore, if an error is generated, adjust the tmargin values.

The software limit function is not for defining the limit area*. To change the limit area, use

the "stopper" and "limit switch".

@ Unexpected robot motion leading to a person being hit or caught may result in loss of life,
serious injury, or an accident.

DANGER * Limited area: The area the robot cannot move out of even if there is a failure or
malfunction with the robot system.

When software limit is changed, please do not forget to confirm that robot surely stops at
the defined software limit by manual operation. If this procedure is omitted, wrong setting
WARNING by mistaking operation may result in death, serious injury, or an accident.

The following items are not supported for auto setting of the software limit.
(1) Servo gun axis*(The checkmark cannot be turned ON)
A (2) Endless axis*(The checkmark cannot be turned ON)
(3) Other than angle commands of robotic language for each axis angle (MOVE/
CAUTION MOVEJ/MOVEX_J/MOVEX_E)
* Calculation is not performed automatically, but values can be input directly in the data
input area.
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412.2 [Position record] screen settings

Operate the robot to move each of its axes manually and set the software limit values.
The operator class needs to be EXPERT for this operation.

=

Constant
Setting

Record
Pasi

@» =

&

Complete

A

CAUTION

—ﬂ Select <Constant Setting> - [3 Machine Constant] - [5 Software Limit] and press

<Record Posi.>

= Limit

>>The following [Position Record] screen appears.

Fa
Position record M"'"a'ss""d
L H
ST166F-01 JI M [0BO763] [080000] [ 0.0]
Min [04F89C e
J? 0 Mec |098619] [080000] [ 90.0]
Min. | DBFFBC
J3 o Mesc [097C2F| [080000] [ 0.0] @
in DBATGZ Alto Set
M Mesc |0DB484| [080000] [ 0.0]
Min,  |D24B7B
J5 Max |0AB36F| [080000] [ 0.0]
Min,  |0BACS0
JB Mex |0B2E9S| [080000] [ 0.0]
Min | 04D167
@ Flease adiust thg position of t‘he rohqt ﬁ
ndPush “Enter” after selecting the item. Complete

-

Align the cursor with the target axis and operate the robot manually to move

each axis to a position you want to set for the software limit.

-

Press [Enter] key and then press [REC] key.

>>The software limit values are overwritten.

_E! Press the <Complete> key.

>> The software limit values are registered and the [3 Machine Constant] menu

reappears.

By moving robot, check the relationship between the rotating direction and the
increase/decrease of encoder data without fail. If “max” value and “min” value is set
opposite by mistake, robot can never move. In this case, please modify these values by

utilizing [Input Value] menu.
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4.13 User defined error

It is possible to define an error message and this error can be displayed on the teach pendant screen using
input signal. The content of the message can be edited.

| Setting procedure

ﬁ Open <Service Utilities> - [25 Robot Diagnosis] [6 User Error].
Somie >>The following screen is displayed.
=< |Jser Enor
Failure code 10 Refer
Ihput Signal
Failure type & Error  © Alamm © Information
g a &
Failure messaze User failure. Copy
AN
Failure contsnt User failure X
7
Measures Please carmry out " failure—reset” ——
Delete
@ Please input the edited failure code. [7001 — 7200] ﬁ
Complete

Refer

Edit the existing user error.

43

©™ | Copy the content of the current user error to the other error number.
2 | Delete (initialize) the current user error.
ﬁ After setting the respective items, press <Complete>.
Gk >>The settings are saved to the internal memory.

When the “Input Signal” is turned ON, the error window is displayed.

2| The failure monitar /1
&% User failurs 3-11-201410:47

& 5001 User &ilure

"ﬁ" |Userﬁai\ure Please carmy out ~failure—reset
& [Eror reset.
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ltem Description
Fai Set the error number. (7001 to 7200)
ailure code
Input Signal This is the trigger signal (input signal) to display the error. (0 to 2048)
Select the type of the error (Error / Alarm / Information)
Failure Type For details, refer to the following manual.

“CONTROL AND MAINTENANCE FUNCTION” Chapter 4

Clear info. disp.

Set the way to delete the “information” display.
This setting can be changed only in case of “Information” is selected
at "Failure Type”.

Error reset
The information display can be turned OFF in case of
“error rest”, “motors ON”, “program start”’, or “teach
pendant operation”, etc.
The information display is not turned OFF when input
signals are turned OFF.

Signal off
The “error reset”, “motors ON”, “program start”, or “teach
pendant operation” cannot turn OFF the information
display.

When the input signal turns OFF, the display of the
information will turn OFF.

6 Failure message

Input the error message
Character input screen is displayed by [Enable] + [Edit].

D]
.=/ Failure content

Input the error content.
Character input screen is displayed by [Enable] + [Edit].

'féﬂ Measures

Input the measures.
Character input screen is displayed by [Enable] + [Edit].
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4.14 User coordinate system

If a “User coordinate system” is defined in advance, the teaching operation may become easier in some
cases. (E.g. in a case in which the work-table installation direction is not parallel with the machine (robot)
coordinate system)

- To define a user coordinate system, a program that has 3 MOVE commands is
necessary.

- Please make an accurate setting of a TOOL (especially, TCP position) in advance.

- To create a user coordinate system with accurate direction, it is recommended to use
the edge points of the table. (The distance between each point should be as far as
possible)

- User coordinate system can be defined up to 100.

- It is possible to create movement command at cartesian coordinate system of user
coordinates standard by using “FN645 MOVEX”.

4141 Setting example
I How to define a user coordinate system using a teaching program

(Bx|re) First, please create a program that has 3 MOVE commands to define a user
coordinate system. In this example, 3 steps are recorded in the Program No.1.

: The origin(reference point) of the user coordinate system

: A point that determine the X axis direction

: A point that determine the Y axis direction
(The direction of the Z axis is automatically calculated.)

N

/|
0 [START
1200 mm/s LIN AT TI
1200 mm/s LIN Al TI
1200 mm/s LIN Al TI

Open <Service Utilities> - [10 User Coord. Definition].
Some >>The following screen will be displayed.
ilities
d. Definition LINIT 1 )
Coordinates Proz Step Order Starting Paint xwz DDierfelcr]teldy
0]
@ nput recorded program number Zaro to delete Usar %
cordinates. [0 - 5998] Complete
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Enter the number of the program created in the procedure 1 (=”1”) and press

(on ) [Enter].
“ >>The program is scanned and a new user coordinate system 1 is defined.

oord Definition

Coordinates Prog Step Order Starting Point xwz DDierfeicq:eld
1[onTTT Dy -1[1690.0, 0.0,2030.0 y
0
“Step Order”

OXY : Origin, a point to determine the X direction, a point to determine the Y direction
OZzX : Origin, a point to determine the Z direction, a point to determine the X direction
OYZ : Origin, a point to determine the Y direction, a point to determine the Z direction

5 Press <Complete>

Comlie >>The defined user coordinate system 1 is saved in the internal memory.

Press [R] key several times to exit from the setting menu.

I How to define a user coordinate system by direct input (FDV04.05 or after)

ﬁ Open <Service Utilities> [10 User Coord. Definition>
S >>The following screen will be displayed.
Hitles
rd. Definition LINIT 1 )
Coordirates Prog Step Order Starting Point sz DDierfelcr]telcif
(]
@ nput recorded program number. Zero 1o delete User g
cordinates. [0 - 9599] Complete
H H ”
Defined Press <Defined Directly
Directly >>The following screen will be displayed.

oordinates Defined Directly

Coordinates 1 |

Ongin X | 0.000 rm
Ongin Y ,Wmm
Ongin £ IWmm
Angle X IWdeg
Angle Y [ 0.000ceg
Angle 2 [ D0.000ceg

Set theﬂcoolﬂinate name The soft-kevhoad can be used hy Setting
pushing Enable + edit .

=
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(OO ]

Input the origin and the direction.

Coordinates

Origin % [ -1348.542 mm

Orgin v [ B83.5T4dmm

Orgin 2 [ 7.0 mm

Angle X [ 44.609deg

Angle Y [ -Bi 7% deg

Angle 2 ’Wdeg

@ [Set the coordinate name. The soft—keyhead can he used by Setting

pushing Enable + edit

Setting

Press <Setting> key.
>>The following screen will be displayed.

ting

Do vou want to change the settings of the user qgordinateW ?
S Settings will be saved when vou choose 1o whte” in the next screen.

YES NO

Select “YES”.
>>The “User Coord Definition” screen is displayed again. “Direct” is shown on the line.
UNIT1 :
Coordirates Prog Step Order Startine Point xvz DDierfe‘cr]Ee\d
1[Direct |G ~1[-1848.5,683.5,7.0 [UserCoo v
0
@ [[Qﬂﬂut recorded program number. Zere to delete User ﬁ
cordinates. [0 - 9889] Complete

(Be sure that the user coordinate system has not been saved yet in this screen.)

N

Complete

Press <Complete>
>>The defined user coordinate system 1 is saved in the internal memory.
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ltem Description

Input the name of the coordinate system.

Coordinates The name that is set here is displayed in the screen of “User
Coord. Definition”.

Input the position of the origin of the user coordinate system.

The XYZ values should be set based on the world coordinate
system.

If the “Base coordinate” is designated, these coordinates show
the origin of the user coordinate system based on the designated
user coordinate system.

Input the rotational angle of the user coordinate system.

The angle values should be set based on the world coordinate
system. The angle of the user coordinate system is determined by

the rotation of the world coordinate system in the order of Z,Y, and
Angle X

Origin

If the “Base coordinate” is designated, these angles are the
rotational angles around the designated coordinate system.

This is the reference coordinate system.
Base coordinate If 0 is set, the world coordinate system is used.

|An example of User Coordinate system registration |

To create a User coordinate system like the following figure (left side), input the parameters like the following
picture (right side).

V/
A

User coordinate system 1

(Reference) Cooriretes [ 7 N

Base coordinate [T

Origin X 100.000 mm

Orngn Y 200.000 rmm

Orgin 2 [ 0.000mm

Angle X 0.000 dsg

Angle Y 0.000 deg

Angle Z 90.000 deg

X
User coordinate system 2
@ St t‘he”coordinate name The soft-keyhoad can be used by Setting
pushing” Enahle + edit

Fig.4.14.1 An user coordinate system Fig. 4.14.2 Setting for this user coordinate system
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I Register the user coordinate system to the manual operation coordinate system

= Open <Constant Setting> - [6 Operation Constants] - [5 Coordinate registration]
Constant >>The following screen is displayed.
etting
g C inate registration
1 Coord 1 C Disabled @ Machine © Tool ¢ User M‘E‘:m
© Word € Work © Cylinder  © Weld line !

2 Coord? ¢ Disabled ¢ Machine & Tool ¢ User
C Wordd ¢ Work ¢ Cylinder  C Wsld line
3 Coord3 C Disabled ¢ Machine ¢ Tool & User
CWeHd  © Work © Cylinder  © Weld line

4 Coordinates 1 Mo i
B Cccucliaei Ll -

I 6 Coordinates 3 MNo I
1 Weld line Starting ot ® [each O Cumrent

Change the setting like the followings;

+
D: +’ : ’ ‘ “3 Coord.3” = “User”
@ “6 Coordinates 3 No.” = “1” (The No. of the defined user coordinate system)
& \ Press <Complete>

e >>The setting is saved in the internal memory.

Press [R] key several times to exit from the menu screen.

Press [INTERP/COORD] key several times.

Z,
x}L’Y >>"User coordinate system” icon will show up on the screen. The number shows the
user coordinate system number currently being used.

1 ZEF
@@ @ Try to move the robot using the axis operation keys.
@@ >>The robot moves along the user coordinate system.

(0,0,0)
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414.2 Stationary tool

A tool that is fixed on the floor is called as “Stationary tool”. (e.g. stationary sealing gun, etc.) And the TCP
and the direction of the stationary tool can be defined by using the user coordinate system.

- In case of an application that requires the path accuracy, please prepare an accurate
tool constant when defining the user coordinate system. (For example, please use a
sharp wire or a pin fixed on the robot hand.) And, because this tool constant is used only
for defining the user coordinate system, the constant should be set to TOOL32 for

example.)
- In case of a stationary spot welding gun (pedestal gun), the user coordinate system is
not used. But the press direction (direction of the Z axis) of the welding gun mechanism
must be set in the following menu.

<Constant Setting> - [12 Format and Configuration] - [56 Installation Angle]
- For details about the stationary welding gun, refer to the following instruction manual.
“FD CONTROLLER INSTRUCTION MANUAL / For Expert operators SERVO GUN
ADJUSTMENT PROCEDURE?” Section 1.9.5 “Installation Position Setting”

I How to define a user coordinate system for a stationary tool

@@ Move the robot tool tip to the position of the stationary tool tip, and record the

G position as the origin (reference point[1). And then record other 2 points referring
. to the following picture.
ez G fr) |
cpe - 1200 mm/s LIN AT 132
= T

an/s LIN Al 132
1200 mm/s LIN Al T32
1200 mm/s LIN Al T32

(NOTE)

In case of a sealing gun, please use the point shown in the following picture as the
origin. This “Clearance” is the distance between the stationary tool tip (nozzle of the
sealing gun) and the surface of the work-piece.

Stationary
tool

The tool to define
the stationary tool
(user coordinate
system)

Stationary
tool TCP

Clearance

(Figure) Point the origin of the stationary coordinate system’s origin using the robot tool
tip (TCP).

Define a user coordinate system using this program. (See “4.14.1Setting
example”)
>>Via the operations in the following pages, this user coordinate system can be used as
a “Stationary tool coordinate system”.
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I How to operate the robot based on the stationary tool interpolation

When the following 2 conditions are satisfied, the robot can be operated manually based on the stationary tool.

1: “User coordinate system” is selected as the manual operation coordinate system.

2: <Service Utilities> - [1 Teach / Play Condition] [12 Interpolation origin] is set to “Stationary”.

57C

z
5
X

Select the user coordinate system (=Stationary tool) for the manual operation.

1 ZEF

Teach/Play
Condition

Open <Teach / Play Condition> screen and set the “Interpolation origin” to

“Stationary”.

12 Interpolation origin ¢ Standard # Stationary |

>>The interpolation type in the recording status bar will change to “S-LIN”
Fobot Program

1200 mm/s S-LIN A1 TI
If “S-LIN” is not displayed, please press [Enable] + [INTERP/COORD].

B.

When moving the robot with manual operation, the robot moves based on the
stationary tool. For example, the robot will rotate around the Z axis of the
stationary tool when pressing the [RZ-][RZ+] keys.

(Supplement)

When other coordinate system is selected, the stationary tool interpolation in the manual
axis operation is disabled temporary.

If [REC] key is pressed, a MOVE command with “S-LIN” interpolation will be
recorded in the program.

But, to execute a stationary tool interpolation while playing back a program, it is
necessary to select the user coordinate system that is used as a stationary tool in
advance. For this, please use "FN67 STOOL”. (See the next page)
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I An example of a program to use a stationary tool

300 mm/s LIN

300 mm/s S-LIN A1 T1

EHD

1
2
3 300 mm/s S-LIN A1 TI
4
5

Al TI1

First, execute "FN67 STOOL” to select the user coordinate system for the
stationary tool interpolation.
Step 2, 3, and 4 should be recorded like the following pictures.
.\
\ /=2 Turn the
\ work-piece (90deg) y
[3 ’ o
f
3 4
: . (a
2 3
The interpolation type for the step3 and the Step4 should be set to “S-LIN”.
Method 1
(1) Open <Teach / Play Condition> screen and set the “Interpolation origin” to
“Stationary”.
TeachPlay 12 Interpolation origin ¢ Standard & Stationary |
(2) The interpolation type in the recording status bar will change to “S-LIN”
Fobot Program
1200 mm/s S-LIN Al TI
'E* (3) When pressing the [REC] key, a step of interpolation type “S-LIN” will be recorded.
Method 2
(1) After recording a MOVE command, open the edit screen and place the cursor to the
@ position of interpolation type of the step.
2 300 mmfs LIN A1 TI
3 300 mm/s CIN|] A1 T1
4 300 mmf/s LIN AT TI
(oN ) (2) Press [1], [Enter], [1], [Enter] sequentially.
1 (3) “S-LIN” is set like this picture.
2 300 mm/s LIN A1 TI
oN ) 3 300 mm/s B-LIN] A1 T1
1 J 4 300 mmf/s LIN AT TI
\ . (4) After setting “S-LIN” for the desired steps, press <Complete> to save.
Complete
When performing CHECK GO operation from the step0, the robot will be

controlled so that the stationary tool’s tip will go along the edge of the work-piece
while executing the Step3 and 4.
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4143

User coordinate system compensation

For example, when executing "FN52 Shift" on the User coordinate system that is defined on the Work-piece,
there may arise small position error at the position where the actual robot's TCP reaches.

+Z The error between the result of the

shift calculation and the actual
reach position of the TCP of the

User coordinate system robot

(Example) The difference between the calculated position and the actual reach position
(@ : Teach point given by the shift calculation /

: The position where the actual robot TCP reaches)

By using the following menu, it is possible to lighten the position error like this.
(To use this function, the operator class EXPERT or higher is required.)

=

Constant
Setting

B Shift adjustment
User asordinate No.

<Constant setting> [3 Machine constants] [39 Shift adjustment]

ManualSpeed
5
L H

Adjust shift ¢ Disabled & Enabled
Weasure value Monitor value Record
X Y z P Y z e
1 [-400.000[-400.000[ 0.000 [-400.350]-400.297[ -0.620
2 [-400.000[ 400.000[ 0.000 [-400.244] 399.733[ -0.864 %
3 [ 0.000[-Z00.000[ 0.000 [ -0.000[-199.639] -0.092
4 [ 0.000[ 200,000  0.000 [ O.108] 199.565[ -0.216
5 [ 400.000[-400.000[ 0.000 [ 400.200[-399.705[ -0.603 @
6 [ 400.000[ 400.000[ 0.000 [ 400.15T[ 400.452[ -T.163 v
@ [Set Erable or Disable of shift adjustment ﬁ

Complete

- The absolute position accuracy of a robot is affected by various elements. (e.g. (1)rigidity of the tool or the
robot itself, (2)setting accuracy of the TCP(tool center point), (3)positioning accuracy of the work-piece,
(4)installation accuracy of the robot etc.) Because this function is based on a simple compensation logic that
uses approximate comparison calculation using actual TCP position and the calculated coordinates on the
user coordinate system, it is possible to lighten the position error but the accuracy is not guaranteed.

- This function works only in the area surrounded by the sampling points that are set in the setting screen.
- This function cannot cover the all motion range of the robot.

- If the robot or the work-piece is large, there is a possibility that the enough compensation result cannot be
acquired.

- This function is affected by the setting accuracy of the TCP. Please set the TCP accurately as much as
possible.

- The encoder correction (= encoder offset setting of each axis) must be done accurately by following correct
procedure in advance. If the encoder correction value is inaccurate, the position error of the posture calculation
of the robot becomes large and the compensation results will be affected by the error.

- When the mechanical elements (e.g. robot itself, servo motor, tool, work-table, etc.) are replaced, this function
must be checked or set again. (Not only this function, the tool constants must be adjusted again)
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| Setting item

Please prepare "(1)XYZ coordinates of the sampling points (6 at maximum, 4 at minimum)"” and_"(2)XYZ
coordinates that are displayed on the teach pendant screen when moving the robot to the position of (1)"
for every user coordinate system. Based on these data, the location and the angle of the concerned user
coordinate system will be compensated.

Name Range Description
This is the User coordinate system to be compensated by
this function.
Adjust shift Disabled / Enabled Enable / Disable setting of this compensation function.
This item is the "XYZ coordinates of the sampling
points”. Based on the following standards, choose the
sampling points (6 at maximum, 4 at minimum). The
coordinates must be inputted based on the concerned user
coordinate system.
<Check points>
- It is better to use the edge point of the work-piece
- The teach points used in the application program should
be surround by the sampling points
- The sampling points should be dispersed over a wide
range.
- It is possible to refer to the coordinates shown on the
design drawing.

But, it is better to use the measured coordinates using the
actual work-piece.

User coordinate No. 1to 100

Measure value 1 to 6
XY, Z -9999.999 to 9999.999 (Example) When getting 6 sampling points among the

oints on a grid

This is the "XYZ coordinates displayed on the teach
pendant”. After moving the robot's TCP to the sampling
points carefully, check the displayed coordinates on the
teach pendant (axis position monitor) and input those
values on this setting item.

Monitor value 1 to 6

XY, Z -9999.999 to 9999.999

Although there are 2 types of setting (<Record position>
and <Number input>), please use <Record position> in
normal case. Manually move the robot TCP carefully, and
then register the coordinates by pressing the teach pendant
key in the order of [ENTER] -> [RECORD]. (Apply this
operation for the all sampling points)
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| Setting example

Using an example like the following picture, the setting procedure of this function is explained hereinafter.

The coordinates of each points

Machine coordinate system User coordinate system 1
No. (Rohot coordinate system) Remarks
X Y YA X Y YA

P1 600 -400 500 -400 -400 0

P2 600 -200 500 -400 -200 0

P3 600 0 500 -400 0 0

P4 600 200 500 -400 200 0

P5 600 400 500 -400 400 0

P6 800 -400 500 -200 -400 0

P7 800 -200 500 -200 -200 0

P8 800 0 500 -200 0 0

P9 800 200 500 -200 200 0

P10 800 400 500 -200 400 0

P11 1000 -400 500 0 -400 0

P12 1000 -200 500 0 -200 0

P13 1000 0 500 0 0 0 gsiihcoordinate system definition
P14 1000 200 500 0 200 0

P15 1000 400 500 0 400 0 :)J;i; 3coordinate system definition
P16 1200 -400 500 200 -400 0

P17 1200 -200 500 200 -200 0

P18 1200 0 500 200 0 0

P19 1200 200 500 200 200 0

P20 1200 400 500 200 400 0

P21 1400 -400 500 400 -400 0

P22 1400 -200 500 400 -200 0

P23 1400 0 500 400 0 0 :)J;i; 2coordinate system definition
P24 1400 200 500 400 200 0

P25 1400 400 500 400 400 0

(NOTE) The pitch of the grid is 200[mm]
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[(1) How to create a User Coordinate System|

Create a [User Coordinate System 1 |using the following 3 points.

S5 e

N

mm/s LIN
mm/s LIN
mm/s LIN

Al
Al
Al

T1 P13
T1 (P23
T1 |[P15

N T 100
. N 2 100
E > v H =
E" O EEEn
< : . : 5 —

_ \”\‘\;{"'x/ ) \ .~ :I/P,B\ -

P WU 2 o ‘

/\\u\ u/ /\\ ’\\ 7 I oz p
SN 2 I

-

S

A

=

See “4.14.1 Setting example” also

[(2) Register the “User Coordinate System 1” as a manual operation coordinate system|

By referring to “Register the user coordinate system to the manual operation coordinate system” (p4-89),

set the manual operation coordinate system to “User1”.

1 ZBF

[(3) Choose 6 sampling points|

For example, the following 6 points are chosen in this case.

1 zer

The coordinates based on the user coordinate

system 1

No. X Y z

P1 -400 -400 0

P5 -400 400 0

P12 0 -200 0

P14 0 200 0

P21 400 -400 0

P25 400 400 0

* P13 is the origin of the user coordinate
system 1.

[(4) Set the “Measure value” for the 6 sampling points|

Set the XYZ values based on the User Coordinate System 1.

X Y Z X ¥ z
1 |[~400.000[-400.000 O.000 |[ 0.000] 0.000] 0.000
o |[Fon.o00[ 400000 0.000 | [ 0.000[ 0.000]  0.000
3 |[ 0.000[-z00.000[ 0.000 |[ 0.000[ 0.000] 0.000
4 |[ 0.000[ z00.000] 0.000 |[ 0.000] 0.000] 0.000
5 |[400.000[—400.000]  0.000 || 0.000[ 0.000]  0.000
6 |[400.000[ 400000 0.000 || 0.000[ 0.000] 0.000

In this case, the coordinates on the design drawing or the coordinates that are measured
from the actual work-piece can be used. Do not use the values displayed on the “Axis
position monitor” of the teach pendant.
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[(5) Set the “Monitor value” for the 6 sampling points|

Move the robot’s TCP manually and accurately to the respective points that were set in the procedure (4).
Then register those coordinates for “Monitor value” using the <Record position> screen. In this case, please
pay attention to adjust the position of the robot’s TCP to the sampling point as accurate as possible.

P12
. y ( < ! ) . \ et -
P14 P21 P25

<How to record the position>

At each point, select the concerned line using cursor keys and then press [ENTER] and [RECORD] to register
the coordinates.

523 [0 @

(Example) After moving the robot to the P5 and recording the coordinate;

kS

Y zZ X Y zZ
1 400000 400000 | 0.000 [-400.350 -400.297] [ -0.620
2 [400000) (400000 | | 0.000 4399739 | | 0.864
3 0.000 | F200.000) | 0.000 0.000 0.000
4 0.000 | |200.000 | | 0.000 0.000 0.000
5 [400.000 | F400.000) | 0.000 0.000 0.000
6 [400.000 | |400.000 | | 0.000 0.000 0.000

- To avoid a careless mistake, it is strongly recommended to use <Record position>

screen.

- Without fail, visually check that the robot TCP and the sampling point matches

accurately when pressing the E [RECORD] key.
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| Sample program

Teaching (Programming) example using “Robot Language”

1 | REM "USER COORDINATE SHIFT CORRECTION"
2
3 | REM "---- INITIALIZATION OF THE SHIFT VALUE ----" Initialization of the shift value
4| Vil =0 ' dXx
5| v2l=0"dy
6 | V3! =0 ' dz
7 | V4l = 0 ' thetaX
8 | V! = 0 ' thetaVY
9 | V6! = 0 ' thetaZ
10 | CHGCOORD 1 Select the User Coordinate System 1
11
12 | REM "---- MOVE TO HOME POSITION ----" Move to the home position
13 | MOVEX A=1,M1J,P, (0, 90, 0, 0,-90, 0),R=10.0,H=1,MS
14
15 | REM "---- MOVE TO GRID COORDINATES ----" Move to the coordinates on the calculated grid
16 | FOR V1% = 0 TO 4 STEP 1 X direction loop
17 FOR V2% = 0 TO 4 STEP 1 Y direction loop
18

" " Calculate the dX
L (-400 i the offset for the start point) P1)
20 Vil =200 *» v1% - 400.0

" " Calculate the dY
AP e o R == (-400 i the offset for the start point P1))
22 v2! =200 * v2% - 400.0
23
24 REM "---- SHIFT REGISTER ----" Put the calculation result to the shift register
25 Rl = (v1!,v2!,v3!,v4!,v5!,v6!
26
27 REM "---- SHIFT START (USER COORDINATE 1) ----"

Start the shift motion

28 SHIFTR 1, 2, R1, 10000 (Based on the user coordinate system)
29
30 REM "---- MOVE TO THE TEACH POINT ----" Move to the origin of the User coordinate system
31 MOVEX A=1,MIX,L, (0,0,0,0,0,0)U,R=10.0,H=1,MS
32 DELAY 1 Stop for 1 second
33
34 REM "---- SHIFT END ----"
35 SHIFTR 0, 2, R1, 10000 Finish the shift motion
36
37 | NEXT The end of the Y direction loop
38 | NEXT The end of the X direction loop
39
40 | END Program End
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When this function is “Disabled”

B Shift adjustment
User coordinate MNo. 1

Adjustshift € Disabled) © Erabled

When reaching the teach point, the value in the “Axis position data monitor window” is the same as the

calculated shift data. But the actual position of the TCP (Tool Center Point) is in the inaccurate position because
of the position error caused by many characteristics.

1 ser

P1 P2 P3

X= —400.00| | %= -400.00| | %= -400.00
Y= -400.00| |Y= -200.00| |v=  0.00
2= 0.00] |2=  0.00] 2= 0.00

When this function is “Enabled”
8 Shift adjustment

User coordinate MNa. 1

Adiustshift ¢ Disabled (@ ¢

When reaching the teach point, the value in the “Axis position data monitor window” is not the same as
the calculated shift data. But, while the user coordinate shift operation is executed, because this function works,
the actual position where the robot’s TCP reaches is more accurate than the case of “Disabled”

1 zer

X= -400.32 X= -400.26 | | X= -400.21
Y= -400.15 Y= -200.00 | | = 0.15
zZ= 0.61 zZ= 0.62] | 2= 0.62
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4.15 How to copy the software-key settings between the
controllers

It is possible to copy the software-key settings between the controllers. (Import / export)
This function is convenient when it is necessary to use several controllers with a same setting.

© [0

© [0

EXPORT
(File Write)

IMPORT
(File Read)

|[AC**TPKEY. CON

FD20 FD20

This operation should be performed after switching the operator class to EXPERT or higher.

4.15.1 Exporting the setting file

Let’s export the soft-key setting to the USB memory (RC Ex.Mem1).
(Please insert an USB memory to this robot controller in advance.)

| Operating procedure

E Open <Constant Setting> - [7 f-Keys] [1 Softkey Condition].
Constant B Soff Condition UNITT
Seting Uritl  [ONIT] 12 cpd o e i
anual Speed
Erable key & Emable ¢ Disable s
File Wiite
n
Tig
File Read
@ Fhe number of Softkeys is set up. &
Complete
mﬁ‘ﬁr Press <File Write>

>>The following window is displayed.
| .

File Virite

.@\ Do you expose Unit! setting?
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Select “YES” and then press [Enter].
>>The following screen is displayed.
& Fils |

Device Comment

Ak
:
2
[EARENLY

harme [ Art]  Size [ Modified

COMVERT
help
ini
License
FLZEngine
WO RK
= ALAPPLE
Bl AUTOGCE
LOG
PLC
PROGR#
unT o -

Userfpp
RV ﬁ;lJ

161,869,074 432 bytes free

=)

4N
[Select device type. J_
Execute

e After selecting the destination folder for the export (In this case, “RC Ex.Mem1”),
= press <Execute>.
Beei: >>The following message is displayed.

A onew software key set file is made
Please input the version name by two digits. [0 — 99]

ON

Input the 2 digits (00-99) and press [Enter]. In this example, input “11” and press
[Enter].

>>The following screen is displayed.
8 File Whte

File Mame
[ACTITPKEY CON

Comment.

dn
@ Set the comment. If a ~ Enable”+ Edit” key is pushed, it will =
become a soft keyhoard scresn Execite

- g

=

Execute

(If necessary) input the comment and press <Execute>.
>>The following window is displayed.

=]

@W Sucosededin file writs. Pleass push any key.

>>|n this example, the setting will be exported with the following file name.
ACllTPKEY.CON

Connect the USB memory to the other FD controller.
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4.15.2

Let’s import the setting file that was exported to the USB memory in the previous section.

Importing the setting file

(Please insert the USB memory to the robot controller in advance.)

| Operating procedure

E Open <Constant Setting> - [7 f-Keys] [1 Softkey Condition].
Constant y ion LINIT 1
g Unitl ORI c12  c24 3
Janual Speed
Enable Key & Emable © Disable S
File Wirite
U1
Tig
File Read
@ Fhe number of Softheys is sat up %
Complete

File Read

Press <File Read>

>>The following window is displayed.
[

|@\ Do vou inpose Unit! setting?

Select “YES” and press [Enter].
>>The following screen is displayed.

Comment

]

harme [ Art]  Sie | Modified

CONVERT

help

ini

Licenss

FLCEngine

WO RK
A_APPLI
AUTOCE
LOG
PLC
PROGRS
URNIT

Userfpp
EY f;H
161,871,863,104 bytes free

Z)

4
Select device type. J_

Execute

[FL|
=

Execute

Select the “Ac**TPKEY.CON” in the USB memory (RC Ex. Mem1) using the

[Cursor key] and the [Enter] key and then press <Execute>.
>>The file is imported and the following window will be displayed.
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4.15 How to copy the software-key settings between the controllers

In case of Spot welding specification, the following screen may be displayed.

&d ”Spot Constant ~ exists it is not possible 1o set HS teach mode
=[5 the file reading discontinued?

YES MO

Normally, select “NO”. When “NO” is selected, the “Spot Constant (CODE 2082)”
softkey is automatically changed to “No function (CODE 0)”.

Spot
Zonstant

->

2082 (Spot Constant) 0 (No function)

L

Complete

Press <Complete>.
>>The settings will be effective.
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4.16 Operation condition

4.16.1

Operation condition

Normally, it is not necessary to change the settings in this screen. However, if you prefer to change the settings,
you need to have an operator class of EXPERT or higher.

| Setting procedure

=

Constant
Setting

Open <Constant Setting> - [5 Operation Constants] [1 Operation condition].

1 Coards. for whist rotate
3 Confirmation before modify and delete® Enabled® Disabled
5 Usage of SPD key & Modity step” Record status
6 Usage of ACC key & Modity step” Record status
T Stepinsertion position & Before After
8 Step selection with Erup/down keys© Enabled® Disabled
9 Record status synchronizes with step” Sync & Fres éé
10 Compensation of 3 wrist axis & Erabled Disabled A
11 Selection of a function & DirectC Group ]
12 Robot lang (GETP GETPOSE LETPOSE)# Disabled” Enabled %
13 Mech of cooperation manual ops. Enabled® Disabled v
15 File operation limit & TYPE1C TYPEZ ]
20 Weld. sect. Auto Select in shift & Disabled Enabled
25 Pass same move step © Disabled® Enabled
28 Constant path on teach mode © Dizabled® Enabled
31 Foroe execute language conversiont Disabled® Enabled
@ Used to set wrist movement type for Gartesian coord (manual) %
Complete
8 Of tion
35 Jozdial manual operation " Select?” Disabled
36 Ground angle fixed motion bled™ Enabled
37 Start permission after A0004 & Afterstep sstC No need

Change the setting for the respective items.

Complete

Press <Complete>.
>>The settings will be saved in the memory.

Table 4.16.1  Operation condition

No. ltem Description
This setting decides if the 3rd axis will move when the 2nd axis moves.
<Disabled>
] The 3rd axis will not move when the 2nd axis moves.
36 Ground angle fixed <Enabled>

motion

The 3rd axis will move to keep its angle against the ground when the 2nd axis
moves.

(NOTE) This is available in the system software FDV03.17 or after.

For other items, refer to the help function.
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4.17 Setting the “Playback speed limit”

4.17 Setting the “Playback speed limit”

It is possible to limit the maximum speed of the TCP (Tool Center Point) in the playback mode or the check go

operation.

While this function is enabled, the robot cannot exceed the limit speed in spite of the recorded speed of the
step data. Even if the playback speed override value is larger than 100%, the robot cannot exceed the limit

speed.

And, if the recorded speed of the step data is written in “%”, the setting value of this function is regarded as

100%.

When shipping the robot, this function is “Disabled”.

4171 Setting
Select the operator class EXPERT or higher in advance.

| Setting procedure

=

Constant
Setting

Open <Constant Setting> - [3 Machine Constants] [36 Playback speed limit].

8 Playvaback speed limit
Plavakack speed limit (= o %
Plavakack speed 250.0 mmds Passward

®

[
Passward

L

Passward

The setting is protected by a password.
>>Touch the “Password” ICON.

Input password [0 — 99999999 ]

Enter the password.

- For the password, numbers of 8 digits or less and “+” or “-“ can be used.
- The initial setting (factory setting) is “’ (no password).

- When this screen is closed, it is necessary to enter the password again.

After inputting the correct password, it becomes possible to change the setting.
>>Change the setting.

Playakack speed limit C Disabled & Erahbled %
Plavakack speed [ 100, 0 mmds Paszsword

®
Tlew
Passward

L

Press <Complete> to save the setting to the internal memory.

Complete
Table 4.17.1 Playback speed limit
Iltem name Description
Playback speed limit | Enable / Disable this function.
Playback speed Set the maximum speed of the TCP (Tool Center Point) [0.0 to 250.0 mm/s]

(NOTE) “0.0” means “Disable”.
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4.17.2 How to change the password

The password can be changed.

| Setting procedure

=l

Constant
Setting

k speed limit
Plavakack speed limit w - %
Playakack speed 2800 mm/s Passward

b

[Ew
Passward

A —R
43

Touch the “New Password”.

ord change

Current password ]

MNew password ‘

Open <Constant Setting> - [3 Machine Constants] [36 Playback speed limit].

Enter the Current password and the New password.

- For the password, numbers of 8 digits or less and “+” or
- The initial setting (factory setting) is

“ u

can be used.

“n

(no password).

L

Complete

Press <Complete> to save the setting to the internal memory.

Table 4.17.2 Password change

Item name

Description

Current password

Enter the current password.

The inputted numbers are displayed as “*”.

If this password is not correct, the password cannot be changed.
In case of “no password”, leave this item empty.

New password

Enter the new password.
For the password, numbers of 8 digits or less and “+” or
In case of “no password”, leave this item empty.

“ o«

can be used.

9 If you forget the password, it is impossible to release the protection. Please be careful.

IMPORTANT

417.3

Playback mode

If the “Playback speed limit” function” is enabled, an ICON like the following picture will be displayed

while playing back a program.
i & P sl Program |  Step

R

3 STEPS
200 1
Running(_} [Ex]
Lo
Spd.

417.4

Teach mode

If the “Playback speed limit” function is enabled, the manual operation speed is also limited. (In this case,
there is no specific display)
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4.18 Position resume setting

4.18 Position resume setting

When emergency stop has been initiated during a playback operation, the robot may stop at a position which
is slightly off its normal path. If operation is restarted with the robot at this position, the robot will pass along a
route that is at variance from its correct path, giving rise to the risk that the robot will interfere with the
peripheral devices. By using this function, the robot can be made to take the safe route when operation is

restarted, precluding the possibility that interference trouble will occur.

Robot position when
emergency stop has
been input

Restart path when
automatic return is
performed

Final stop position (estimated) when
the robot decelerates and stops)

Target step Normal path

Automatic return
operation during

servo ON Positional shift caused by

dropping or elliptical travel

Position where robot
. finally comes torest
4.18.1 Setting

Select the operator class EXPERT or higher in advance.
| Setting procedure

E Open <Constant Setting> - [3 Machine Constants] [10 Position Resume Setting].
Constant B Position Resume Setting
Setting Position Recovery at Servo O
Recovery Limit  distancs 2l i angle 5 ez [
Enor Limit distarce | 500 mm angle | 50 ez
Motion Kind at Position Resume
= Joint Interpolation & Line Interpolation
Resurme Speed with Joint Interpolation 60 %
Resume Speed with Line Interpolation 750.0 mm/sec
Fosition Resume at Restart
Motion Kind at Position Resume
& Joint Interpolation  Line Interpolation
Resume Spead with Joint Interpalation 60 %
Resume Speed with Line Interpolation 250.0 mim/fsec
@ Eecovery rangs of distance when moters—on. | 0 - 500] ﬁ
ommen for all mechanism Complete
Set the respective parameters.
ﬁ Press <Complete> to save the setting to the internal memory.
Complete
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4.18 Position resume setting

4.18.2 Position recovery at Servo ON

The posture at the position on the command path when the motor power is turned off is stored in the memory,
and the robot is automatically moved to return to that posture when the motor power is turned back on. This
means that, when restart is initiated, the same path is drawn as the one drawn under normal circumstances.
This function is also called the "Previous position return function."

B Position Besume Setting
Position Recovery at Servo 0N

P |

Manual Speed

sl mm angle bhdeg [N

Recovery Limit  distance

Enor Limit distance | B00 mm angle | h0 deg —
Motion Kind at FPosition Resume
= Joint Ihterpolation & Line Interpolation
Fesume Speed with Joint Interpolation  B0%
Fesume Spesd with Line Interpolation ~ 260.0 mm/ssc

The differences in the position and posture between the time when the motor power is turned off and the time
when it is turned back on are defined by the differences in the distance of the tool tip position and angle
(robot wrist posture), and whether to perform the return operation or not is set depending on the extent of
these differences.

Table 4.18.1 Position Recovery at Servo ON

Setting item Description

Recovery Limit

If both the distance and angle are within the values set here, the automatic

return operation is performed. If the distance or the angle has exceeded the
value set here, an “Information” message appears when the motor power is
turned on, and the return operation is not performed.
If the distance has been set to 0 mm, the return decision is not based on the
distance. If the angle has been set to 0 degrees, the return decision is not based
on the angle. If both the distance and angle have been set to zero, the automatic
return function which is performed when the servo is turned on is canceled.

Error Limit

If the distance or the angle has exceeded the value set here, an error is
detected when the motor power is turned on, and operation cannot be started
until the error reset operation is performed.

After that, the robot cannot restart until one of the following operations is
performed.

(1) Step set
(2) Servo ON operation in Teach or Playback mode
(3) Power OFF and ON of the primary power supply switch

Motion kind at Position | This is used to select either joint interpolation or linear interpolation as the

Resume

interpolation type for the automatic return operation.

Resume Speed with Joint

Interpolation

This is used to specify the speed for joint interpolation.

Resume Speed with Line This is used to specify the speed for linear interpolation.

Interpolation

The low safety speed (250 mm/sec.) is the safe speed.

(Supplement) The following parameters are not used.

FPosition Resume at Restart
Motion Kind at Position Resume

& Joint Interpolation  Line Interpolation
Rezume Speed with Joint Interpolation B0 %
Fesume Speed with Line Interpolation 250, 0 mm/sec.
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4.19 User help function

4.19 User help function

4.19.1 Outline

The “User help” is a function to display the image files created by users on the teach pendant screen. It is
possible to register the image files (BMP/JPEG/GIF) up to 100 files

(Examples of pictures)

- Program start procedures

- Precautions about the robot

- Troubleshooting procedure

- Spare parts list

- Instruction manual list

- How to contact the maintenance engineers
etc.

An example of picture (The zeroing pin insertion position for the J1 to J3 axis)

B 1, %2 B3N0ERE (Y08 MANR

g =l [ % Y T
BA - its  motrin

K InsertIng lacatlan

The picture files for this function must be placed in the external memory storage (USB
memory attached to the USB port of the CPU board) always. Therefore, even after the
registration operation, the file must stay in the USB memory of the CPU board. Without the
USB memory, the user help screen cannot be displayed.

8

4.19.2 Available image file formats

The available image formats for this user help function is shown in the following table.

Format BMP, JPEG, GIF
File name extension | bmp, jpg, jpeg, gif
1280x1024 pixels or less
(640x480 is recommended)
Number of colors 24 bit color or less
The folder in the robot controller external
File path memory device “RC EX Mem” (USB memory)
/HELP/

Image size

However, because the teach pendant screen resolution is 640 x 480 pixels (VGA), a larger/smaller image than
this will be enlarged/reduced. Especially, in case of large image, small letters will get very small and it may be
difficult to read. So an image of 640 x 480 is recommended. And, 2 image files that have the same name and
the different file name extension cannot be registered at the same time. (E.g. “image, jpg” and
“image.bmp” cannot be used at the same time)
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4.19 User help function

4.19.3 How to register the image file

For this setting operation, operator class of SPECIALIST .is necessary.
Change the operator class using the Shortcut command R314 in advance.
(The initial password is “12345”)

To register an image for this function, please follow these setting procedures.

| Operating procedure

= Open <Constant Setting> - [38 User Help].
Constant & UserHslo
Setting
1 User’s Hele File
7 BATTERY
ZERDING123
3 ZEROINGE
4
B
6
7
8
DELETE
8
10
f Key
Entry
@ he file that wants to be displaved on the user help screen is ﬁ
registerad Complete

Press Left cursor key to select the Registration window.

Using up/down cursor keys to select the registration number and then press
[Enter].

8 UserHelp
1

i
(In this example, 1 is selected)

The cursor will move to the right side of the screen. Select the desired image file
using cursor key and press [Enter].

User's Help File
BATTERY

O Cge

ZEROINGG

In this example, an image file “/HELP/ZEROING123.jpg” (placed in the “RC Ex.
Mem”: external USB memory device) is selected. Please be sure that the file name
extension is not displayed in this screen.

Now an image file “ZEROING123” is registered to the user help number 1.

8 UserHelp

% Press <F12> key.
Camlee >>The setting is saved in the internal memory.

(NOTE) To release the registered image file, use <DELETE> key.
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4.19 User help function

419.4 How to display the user help image

To display the user help image, it is necessary to assign the user help function to the software-key in advance.

LISER HELP
<FICTURE>

“USER HELP” software-key (CODE is 2520)

In this case, as an example, let’s assign the software-key in the Teach mode.
(However, the User Help software-key can be assigned both for the Teach mode and the Playback mode)

I Operating procedure

f Kay Press <f Key Entry> in the <Constant Setting> - [38 User Help] screen.
Entry B So Teach mode 1/3
I
Manual Speed
SOFTKEY CODEFUNG  —
fl 0 I ks Helo Code
List
EMNABLE+HT 0 Mo Function
L4 : 079 Select tool Mo %
A
ENABLEHR 7 Met |
3 o || 1246 Monitor?2 @
7
ENABLE+HB
Set
7 Initial
Code
ENABLEH
@ rnput the key code and press ‘Enter’ ﬁ
Complete
Input “2520” for the f1 key and press [Enter]. Then press <Complete>.
>>The setting is saved in the internal memory.
Complete
The “USER HELP” software-key is displayed as the f1-key in the Teach mode

screen.
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4.19 User help function

Press the software-key [USER HELP].
>>The following screen is displayed.

USER HELP
<PICTURE>|

@ Elease match the cursor to user help that wants to confirm the
ontent, and push Enter’.

Select the “ZEROING123” and press [Enter].
>>The registered picture is displayed.

B 1, %2 ¥3INOXRGE (Y0ALWANR)

Al | zenolng

bin
Inserting lacatln Kl
80,000Hex]

wwpones

Jms;;mm!n/

B Press[R] key to close the screen.
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4.19 User help function

4.19.5 Setting file “USERHELP.con”

The settings for the user help function is recorded in the plain text file "USERHELP. con” in the WORK folder.
An example of this file is shown below. It is also possible to setup the user help function by creating / editing

this text file.
[USER_HELP]
HELPO1="FileName"
HELPO2=""
HELPO3="HowToUse"
HELPO4=""
HELPOS5="ExampleOfUserHelp"
HELPOG=""
HELPO7=""
HELP08="HowToReleaseTheError"
HELPOO=""
HELP10=""

(NOTE)

- The double quotation mark must be half-size character.

- The filename extension (e.g. “jpg”’, “bmp”, etc.) is not necessary.
(Example) If the filename is "ZEROING123. jpg”, write the file like "ZEROING123”.

Concerning the folder structure of the memory, refer to the instruction manual “BASIC OPERATIONS”.

4.19.6 Trouble shooting

Error message
“Specified user's help file does not exist, or unsupported file.”

Cause
(1) The file does not exist in the designated folder.
(2) The [Enter] key is pressed at the help number that is not set.
(3) The file format is not supported.
(4) The BMP/JPG/GIF file is broken.
Measure

(1) Please check that the “RC EX Mem” (=USB memory), the “HELP” folder exists in the memory,
the designated image file is in the HELP folder, etc.

(2) Register a help image at first.

(3) Only BMP/JPG/GIF format can be displayed. Please check the image file format.

(4) Please check that the image file is not broken or not.

Error message
“The writing of a constant file went wrong.” / “The configuration file is protected or it is broken.”

Cause The setting file “"USERHELP. con” is protected.
Measure Please check that the setting file is protected or not. If protected, release the protection setting.

<MENU>
[Service Utilities] — [7 File Manager] [4 File Protect]

Not protected

= SERHELF oo

Protected (“1” stands for the protected file)

@5 |IZERHELF con

4-113



4.19 User help function

NOTE
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Chapter 5 Spot welding setup

A

CAUTION

JAN

CAUTION

This chapter is aimed at operators who intend to use the robot for spot welding
applications, and it describes the setup work specifically for these applications.

5.1 Overview Of SEtUDP WOTK ..........cooiiiiiiiiiiie et e e 5-1
5.2 Assignment of spot welding input/output signals .............ccccooiiiieeiiien. 5-2
5.2.1 Spot welding iNput SIgNalS.............ooiiieiiieiiieieiiee e 5-2
5.2.2  Spot welding output Signals .............cccooiiiiiiiiiiiii e 5-2
5.3 Settings only for @ SErvo QuN ..........oooiiiiiiiiii e 5-4
5.3.1 Servo gun CONAItION ......eeeiiiiiiie et 5-4
5.3.2  Tip consumption detection ............cccoocuiiiiiiiiiiiiiiiii 5-7

DDetails on Spot welding function |
For details on “Spot welding function” refer to the instruction manual listed below.

“Application/ Spot welding”
Japanese TFDJP-004
English TFDEN-004

[For the customer, prefer to set up Servo guns by yourself |
It is necessary for you to do all the settings by yourself, including pressure adjustment of
the servo gun and the encoder zeroing setting etc. _In case that these settings haven't
been set, then you cannot conduct any operations including servo gun and
teaching/playback of the spot welding program correctly.

Please refer to the following manual listed below for the details of setting.
“For EXPERT Operator Servo gun Adjustment Procedure”

Japanese TFDJP-044

English TFDEN-044






5.1 Overview of setup work

5.1 Overview of setup work

Depending on the drive system of the welding
gun used, spot welding is classified into two kinds: Servo motor Ball screw
"air gun" and "servo gun." The air welding gun is L \ .2
driven pneumatically whereas the servo welding Moving side arm T

gun is driven by servo control. o \
Due to differences in the control method, the Moving side
steps taken for setup differ between the two kinds electrode . J
of spot welding.
7
Settled side i
electrode /‘ 7\

Fixed side arm  Welding transformer
(Gun shape differs from one manufacturer to another)

Fig. 5.1.1 Example of servo gun

Many more steps need to be taken for the setup in the case of a servo gun compared with an air gun since a
servo gun involves the registration of machine constants—specifically the "mechanism constants" for exercising
servo control over the gun axes—and of the servo tuning parameters, the measurement of the bending
characteristics, and so on.

(1) If a servo gun is attached before our factory shipment
It is shipped with the setup of the shaded area completed beforehand.

() If a servo gun is attached after our factory shipment|
The attachment of a servo gun and the setup of the shaded area must be carried out by the customer.
High-level knowledge on the robot and servo gun and time are required for the setting.

Spot welding setup start
Assignment of Spot welding input signals/output
signals
Overall spot welding setu Setup of each spot welding tool
po 9 P (this work is inherent o servo guns)
L
= Mechanism machine
) ecl
Welder seftings constant seftings E
% B Servo tuning E
Spot welding tool settings Since the sleps taken in the
3 I shaded area are normally per-
h 9':10 gup genz:hr_a E formed prior to shipment from
characlenistics settings the factory, the user need not
take them.
Serve gun bending
characteristics settings
Z%
Servo gun welding force
adjustment
T
‘ Servo gun conditions settings ‘
Servo gun tip consumption
detection seftings
Spot welding setup end

Fig. 5.1.2 Overview of spot welding setup work

In this chapter, only areas other than the shaded area are explained.




5.2 Assignment of spot welding i

5.2 Assignment of spot welding input/output signals

In this section, the signal attributes used specifically for spot welding applications will be described. These
signals include the gun pressure output signal and welding completed (WI) input signal. Whereas the basic
signal attributes are used as the standard signals with all applications, the signals described in this section are
used only for spot welding applications.

The operating procedure for assigning the signal attributes is exactly the same as for the basic signal attributes.
If the robot delivered has "spot welding" set as its application, some of the signals were already assigned at the
factory.

Among the signals are the ones used with air guns only, the ones used with servo guns only, and the ones used
for both types of guns. "O" in the table denotes a signal which is used. "-" denotes a signal which is not used
even if it has been assigned.

As for the signal that is not written here, please refer to the instruction manual “APPLICATION MANUAL SPOT
WELDING”.

5.2.1 Spot welding input signals

Table 5.2.1 Spot welding input signals

Basic input signal Factory-set F . Air | Servo
designation Input signal Uisicli Gun | Gun
9 put sig
Weld 26 This signal requests that' the fact that the welding
complete (W) (Connector hgs been completed be input from the welder
Din#34) (timer contactor). . O O
W2 to W6 0 When this signal is input, the gun release is started
in order for the gun to move to the next step.
Welding ON, welding OFF or pressurizing OFF is
selected by means of external signals. The
27 combinations of these signals are presented
In weld (Connector | below. For the individual statuses, refer to the 'e) 'e)
pin#35) "Basic spot welding operations" in the Basic
Operations Manual.
Welding ON and welding OFF can be switched by
means of external signals only when the "Welding
On/Off" spot welding condition has been set to
"Signal." The pressurizing OFF status, however, is
established simply as a result of the input of the
pressurizing OFF signal regardless of this setting.
" " "Pressurizing
nputsignal | | OFF Status
No squeeze 0 putsig Input signal O O
ON ON —Pressurizing
OFF
ON OFF —Weld ON
OFF ON —Pressurizing
OFF
OFF OFF —Weld ON

5.2.2 Spot welding output signals
Table 5.2.2 Spot welding output signals

Basic Output signal Factory-set Function Air | Servo
designation Output signal Gun | Gun
This is output when the step in which the spot
17 welding command (SPOT: FN119) has been
Gun squeeze (Connector recorded is played back. It is also output during o o
pin#19) manual pressurizing operations in the teach
0 mode.
Only welder 1 (W1) is initially assigned.
18 This is the signal for opening the air gun fully.
Gun Full open (Connector It is output when semi-open has been set with o _
pin#20) "Stroke" in the spot weld sequence.
Only welder 1 (W1) is initially assigned.




Basic Output signal
designation

Factory-set
Output signal

Function

Air
Gun

Gun half open

0

This is the signal for opening the air gun
halfway. It is output when semi-open has been
set with "Stroke" in the spot weld sequence.

Weld command

This is output when the "Weld Signal" in the
spot welding sequence has been set to "Output
provided" and the spot welding command is
played back in the welding ON status.

Weld condition

The "Welding condition output data" which has
been set as the spot welding conditions is
output. The signal range from 1 to 16.

Pressure ctrl

In the case of an air gun, the [Pressure control]
data specified by the spot welding conditions is
output discretely.

Use this when air guns that employ an
electropneumatic proportional valve, etc. to
control the welding force are used. The signal
range from 1 to 3.

Welder warning

19
(Connector
pin #21)

<This function is not supported at the present
time.>




5.3 Settings only for a servo gun

5.3 Settings only for a servo gun

When an air gun is used, there is no need to read through this section.

A number of technical terms relating to spot welding will appear in this section. To find out what these terms
mean, read through the section on basic spot welding operations in the Basic Operation Manual before
proceeding.

The "servo gun usage conditions" and " servo gun tip consumption " parameters that are concerned with how to
determine the position of the open stroke and other aspects of operating the servo gun are set here. Prior to
shipment from the factory, the general initial settings were already performed. Therefore, under normal
circumstances, no changes need to be made by customer. Outlined in this section are a number of terms and
parameters with which an operator must at the very least be familiar in order to proceed with the basic teaching
using the servo gun.

For an explanation of all the parameters displayed, refer to the operating manual “APPLICATION MANUAL
SPOT WELDING”.

5.3.1 Servo gun condition

The servo gun conditions are the general conditions that come into play when the servo gun is to be used.
There are two kinds of parameters, ones which are common to all spot welding tools and ones which are for
individual tools.

"l Select the teach mode.

B Select the <Spot Constant> f key. The same menu can be selected by pressing
Spot [13.Spot welding application] from <Constant Setting> f key.

Constart >>The constant setting menu used exclusively for spot welding such as the one

shown below now appears.
fil

1 Spot v ting
72 Spot welding sun setting
3 Servo Gun Basic Setting
4 Servo Gun general characters
5 Servo Gun bend charactsrs
6 Servo Gun usage condition
7 Servo Gun tip consumstion
11 Seam Welding
12 Pressure sensor charactenstic

Menu items for title No.3 and following are displayed only when servo guns have
been set.

~ B Align the cursor with [5 Working condition of Servo Gun] and press [Enter] key.
>>A setting screen such as the one shown below now appears.

(Screen showing the settings common to all guns)

B S Gun U ion LIMIT

Gun # (Common) m Py Em
Weld stick detection ©® Disabled O Enabled A
Fanel eror type @ information  Oalam
Panel abnormal lewvel mm Mext Sun
Taol number check ©® Disabled O Enabled N7
Bend coef at record @ law rgld work piscs O salect.
Diff limit to weld sync | 0.0)nm

@ rﬁun number s inputted. [ 0- 1] ﬁ

Complete




5.3 Settings only for a servo gun

—E The setting screen corresponding to the number of pre-defined spot welding
tools now appears. If a multiple number of spot welding tools have been
defined, input the number in the edit box at the very top of the screen and
press the [Enter] key or press the <Prev gun> or <Next gun> f key to switch the
spot welding tool number.

—E Some parameters are defined for each spot welding tools while others are
common to all spot welding tools.

"0" is set in the gun number field at the very top of the screen for the common
parameters. Set the number "1" or above for the parameters specific to
individual guns.

Prey Gun | Mext Gun
PN N\~

(Screen for performlng settings for an individual gun)

Gun # (1 ndlvwdua\) P2y Eum
Large opening end 50,0 mm A
Stroke 1 400 mm
Stroke 2 35.00rmm Next Gun
Stroke 3 30.0 mm v
Pressurization stroke 20,0 mm E—
Clearance move 10,0 mmsettle | 5.0mm
Clearance Limit move| 3.0mmsettle | Z.0mm
Ecualize at manu. weld @ Enabled C Disabled

@ Fun number is inputted. [ 0 - 1] ﬁ

Complete

—@ If there is an edit box, input the appropriate number, and press [Enter] key.
ﬂ

If the radio buttons (the horizontal rows of selector buttons) are used, press the
+ D +[ <# [ENABLE] and left or right cursor keys at the same time to select their settings.
If the combo box (box with the arrow at the far right) is used, align the cursor
with it, and press the [Enter] key. A table with a list of selection candidates now
appears. Use the up or down cursor key to select the chosen candidate, and

press [Enter] key again.
)

—E Upon completion of the settings, press <Complete> f key.
The settings are written in the spot welding constant file.

Complete

(To stop editing at any time, press [RESET/R] key.)




5.3 Settings only for a servo gun

Only the basic parameters will be described below. For an explanation of all the parameters displayed, refer to
the operating manual “APPLICATION MANUAL SPOT WELDING”.

Table 5.3.1

Servo gun conditions (common data)

Parameter

Factory
settings

Description of function

Bend coef. at record

Low rigid
work
piece

Low rigid work piece: The position is modified by the entire bending
amount during step recording.

This depends on the setting for "Panel rigid type " among the
spot teach/playback condition menu items. If "Low rigid"
applies, the position is modified by the

entire bending amount; if "High rigid" applies, it is modified by
the bending amount on the movement side.

Select.:

Table 5.3.2 Servo gun conditions (individual data)

Parameter

Factory
settings

Description of function

Large opening end

50 mm

This specifies the distance at which the
moving side electrode and fixed side
electrode have opened maximally
during manual opening/closing. This
distance must be set inside the soft limit.
In the case of a gun without a battery,
the gun is set to this position after
returning to its home point.

Stroke 1

40 mm

Stroke 2

35 mm

Stroke 3

30 mm

Since the gun axis is servo-controlled,

the gun can be stopped at any position

but, with a view to facilitating the

teaching process, the design enables

stroke switching by a single-action

operation. When the <Stroke select> f

key is pressed, stroke switching

operations can be performed in one go '

for a total of four settings, namely, A

stroke 1, stroke 2, stroke 3 and wide 4/&
Wide

% g

welding

Pressurization stroke

20 mm

release value.

This parameter specifies the distance release
when the moving side electrode and Default
fixed side electrode have closed value
maximally during manual

opening/closing. A value lower than the

large opening end default value must be

set without fail.

stroke

Moving side
clearance

10 mm

Fixed side clearance

5 mm

This parameter specifies the distance between the moving (or fixed)
side electrode and the work immediately prior to pressurizing when
the spot welding command (SPOT: FN119) is played back.

7 .

:

Previous step

Fixed side
clearance

Moving side
clearance

Moving side
Electrode

f
-

|

Next step

Settled side
Electrode

Pressurizing Release

N
Welding operation

Spot welding command
(SPOT: FN119)




5.3 Settings only for a servo gun

5.3.2

Tip consumption detection

In this section, the operating conditions for determining how the gun tip consumption is to be detected (gun
search) are set. These settings must be performed for all the spot welding tools that are to be used.

Moving side electrode % g

Settled side electrode %

S .- Moving side electrode wear

Settled side electrode wear

(1) New electrode (2) Worn Electrode

Fig. 5.3.1 Servo gun electrode wear

Select the teach mode.

Select the <Spot Constant> f key. The same menu can be selected by pressing
[13.Spot Welding Application] from <Constant Setting> f key.

Spot
Canstart >>The constant setting menu used exclusively for spot welding such as the one
shown below now appears.
on
15
2 Spot welding sun setting
3 Servo Gun Basic Setting
4 Servo Gun general characters
5 Servo Gun bend characters
6 Servo Gun usage condition
T Servo Gun tip consumption
11 Seam Welding
12 Pressure sensor characterstic
Menu items for title No.3 and following are displayed only when servo guns have
been set.
—E Align the cursor with [6 Tip consumption detection] and pres [Enter] key.
>>A setting screen such as the one shown below appears.
Gun#t| 1
Max tin consumption Move—tip  (+) | 0.0mm(=) [ 0.0mm
Settle—tip | 0.0mm=) | 0.0mm
Change consumption Move—tip  (+) | 0.0mm(=) [ 0.0mm
Settle—tip | 0.0mm=) | 0.0mm
Abnomal tip changs Wielding [ 0.0mm=) | 0.0mm
Search? | 0.0mm= | 0.0mm @
A
Move—tip consump. rate 0% | E—
Gun search speed 0rmm/sec @
Manual search pressure 0,00 kM §//
Stop fault waiting time Okec
Execution type @ Standard O Searchl only
Execution order @Mormal O Reverse O Function
Search base position 1 -5247 .88 mm
2/ -b242 .88 mm
@ Fun number is inputted. [ 1 - 1] ﬁ
Complete
>> The number of items displayed varies depending on the operator qualification.
& & The setting screen corresponding to the number of pre-defined spot welding
P . tools now appears.
If a multiple number of spot welding tools have been defined, input the number

"9

in the edit box at the very top of the screen and press [Enter] key or press the
<Prev gun> or <Next gun> f key to switch the spot welding tool number.

If there is an edit box, input the appropriate number, and press [Enter] key.

5-7



5.3 Settings only for a servo gun

o

If the radio buttons are used, press the [ENABLE] and left or right cursor keys
at the same time to select their settings.

If the combo box (box with the arrow at the far right) is used, align the cursor
with it, and press [Enter] key. A table with a list of selection candidates now
appears. Use the up or down cursor key to select the chosen candidate, and
press [Enter] key again.

% B

Complete

Upon completion of the settings, press the <Complete> f key.
The settings are saved in the spot welding constant file, and the editing screen

is closed.

(To stop editing at any time, press [RESET/R] key.)

Only the basic parameters will be described below. For an explanation of all the parameters displayed, refer to
the operating manual “APPLICATION MANUAL SPOT WELDING".

Table 5.3.3 Tip consumption detection

Parameter Fagtory Description of function
settings
Move-tip consump. 0% If the tip consumption is to be detected using gun search 1 alone or

rate

using gun searches 1 and 3 together, only the "total tip
consumption," which is obtained by adding the moving side electrode
tip consumption and fixed side electrode tip consumption, can be
detected. Using the value set here, the "total tip consumption" is
divided into two parts, the moving side electrode tip consumption and
the fixed side electrode tip consumption.

(This parameter cannot be used with gun search 2.)




Chapter 6 Preparations for automatic
operation

This chapter describes the usual preparatory steps taken to operate the robot

automatically.

6.1 How to select the operation method

6.1.1 Internal operation
6.1.2 External operation
6.1.3  “Motors ON external” signal assignment

6.2 Home position registration

6.2.1 Home position registration by referencing the program
6.2.2  Home position registration by manual recording
6.2.3  Home position registration by numeric input

6.3 Registering Start Enable Area
6.3.1 Registering the start enable area

6.3.2  Checking the unit if it is in the start enable area
6.3.3  Checking which axis is out of the start enable area

6.4 READY status output signals

6.4.1 Controller READY signals
6.4.2  Unit READY signal
6.4.3  Status output signals

6.5 Interference Territory registration

6.5.1 Registering the interference Territory
6.5.2 Utilizing the Interference Territory






6.1 How to select the operation method

6.1 How to select the operation method

As the method to perform the automatic operations in the Playback mode, there are 2 methods. They are
“Internal operation” and “External operation”.

6.1.1 Internal operation

This robot controller is set to “Internal operation” when shipping. In the case of the “Internal operation”, the
series of operation-related commands such as start, program selection and stop are all executed on the
teach pendant. For further details on operation, refer to the Basic Operations Manual.

=ity
Start Prog
Con Con
(@) No] b
1© -
le ] o) “ ] ]
{ = S
u - ¥ Teach pendant
] 1
0 \
! [ ‘i I
I ;
Robot controller

Fig. 6.1.1 “Internal mode” (“Motors ON/START” = “Controller” and “Playback mode prog sel.” = “Controller”)

Operations used in the “Internal mode”

Name Motors ON Program selection Pzggl;ar;a/tr:; :tke;rt Program stop
> 7 )
+ + i + + ﬂ m + ;
Teach pendant +TI] + E3 D + +% D +
(NOTE 1)

(NOTE 1) To execute the start operation using the teach pendant, it is necessary to enable the key operation in the following
menu. <Constant Setting> - [7 f-keys] [11 Starting key]
(For this setting, the operator class of SPECIALIST is necessary.)

When starting a work-program, pay enough attention. The starting operation must be done from the
outside of the robot’s motion range. If this is not kept, death or serious injury may happen by being
DANGER caught or being pinched by the robot arm.




6.1 How to select the operation method

6.1.2 External operation

In case of the “External operation”, the series of operation-related commands such as start, program
selection and stop are all executed using the external input signals from a master controllers like a PLC or

the external operation panels etc.
For further details on operation, refer to the Basic Operations Manual.

Start Prog
Ext  BExt

Robot controller

Il

A PLC etc.
(NOTE 1)

000()

B External operation panel

Fig. 6.1.2

“Internal mode” (“Motors ON/START” = “External” and “Playback mode prog sel.” = “External”)

Signal name

Description

“Ext. play start”
(External playback start)
(Factory setting : I30)

- When this signal turns ON, the program will start.
- The width of this signal should be 200ms or more.
- This signal can be used only when the “Motors ON/START sel. source” is “External’.

“Ext. unit play stop”
(External unit playback stop)
(Factory setting : I31)

- While this signal is ON, the start operation is allowed.
- When this signal turns OFF, the robot will stop.
- This signal can be used in spite of the setting of “Motors ON/START sel. source”.

“Motors ON external”
(Factory setting : none)

- When this signal turns ON, the motor power source circuit will turn ON.
- This signal can be used only when the “Motors ON/START sel. source” is “External”.

“Motors OFF external”
(Factory setting : I32)

- When this signal turns ON, the Motors power circuit will turn OFF.
- This signal can be used in spite of the setting of “Motors ON/START sel. source”.

“Program sel. bits”

(Program selection bits)
(Factory setting : I17 - I24)
(8 bits)

- Please assign these signals depending on the number of the programs to be used.
(When shipping, these signals can be used as 8 bits binary signals that can cover 0 to
255)

- These signals can be used only when the “Playback mode prog. sel. U1” is
“External’.

€D

<Constant Setting> -

The “Motors ON external” is not assigned to any signal number at the timing
of shipping. To use this signal, please be sure to assign an input signal number
in advance.

[6 Signals] [2 Input Signal Assignment] [1 Standard Inputs]

=1 puts

Ext. play start. L1 EN

Int.unit play stop U1 [0 I——

Ext. All unit play stop I_O |

Ext.unit play stop L1 [ 3T Refer

MotorsO N extemal [0

MotorsO FF external [3Z2 s

Program ssl bits u T e A w 4w D
5[ 21 e[ 22 7 73 8 4 A
0 1w 0 0 12 0 ——

U 14 0 15 U e 0 & | (Factory setting)
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6.1 How to select the operation method

(NOTE 1)
To input the external input signals from an external PLC etc. to this robot controller, the field-bus functions (e.g. DeviceNet,
CC-LINK, etc.) or the I/0 board are necessary.

Concerning the field-bus functions, refer to the respective option manuals.

Concerning the I/O board, refer to the chapter 3.

Concerning the details of the respective I/O signals, refer to the instruction manual “EXTERNAL INPUT/OUTPUT”.
Concerning the timing chart for the input signals, refer to p6-6.

(NOTE 2)
To connect an external emergency stop button, see the chapter 3 “Safety-related signal connections”

The external PLC or the external operation panel etc. should be prepared by customer.
IMPORTANT The field bus functions like DeviceNet and the I/O board (DC24V I/O) are options.

Although it is possible to select only 1 from the “Internal operation” and the “External operation”, the
stop operation and the emergency stop operation are available from anywhere and in any methods. For
& example, the work-program that is running in the “Internal operation” can be stopped not only by the
stop button of the operation panel but also by the “Ext unit play stop” signal
CAUTION
Concerning the selecting operations for the “Internal operation” and the “External operation”, see the
next pages.




6.1 How to select the operation method

I How to select the internal (=Controller) or external mode

There are 2 kinds of setting available.
1) “Motors ON/START selection source”
This is an input method for the motors ON signal and the work-program start signal
2) “Playback mode program selection”
This is the setting for the selection of the work-program number.

These items can be set independently. But, normally, set the same setting.

—n Select Teach mode or Playback mode.

"B Press the <Teach/Play Condition> f key.
TescrPlay >>The Teach/Playback Conditions setting screen such as the one shown below now
Condition appears.
nd LIMTT @
1 Playkack mods Olstep @1cyde OContinue Condtion
Step single @ Continue O Single hemary
1 step speed of restart @ MNormal O Low speed =
2 MotorsON/START sel.sourcs @ Controller O Bxternal g
Syhe w/opsration mode @ Dizsakbled O Enabled ng?ﬁr?n
3 Playkack mode prog.ssl. Ul @ Controller O Bxtemal
Selection type Birary b %

The same menu also appears when [1 Teach/Playback Condition] are selected from
the <Service Utilities> f key.

—E Align the cursor with "Motors ON/START sel. source,” and press the [ENABLE]
+ D + and left or right cursor keys to select the settings of the radio buttons (the

horizontal rows of selector buttons).

Motors ON/ L .
START select Description/Explanation
Controller - The Motors can be turned ON using the [Motors ON] button.

- Automatic operation can be initiated using the [START BUTTON].
(On the operation panel or the operation box)
(The same operation can be done by using the teach pendant)
External - The Motors can be turned ON using an external input signal. (“MotorsON
external”) from an external device. (NOTE)
- Automatic operation can be initiated by an external input signal (“External
play start.”) from an external device. A signal is assigned as a standard
signal for the external start signal. (130)
(NOTE) When shipping, the "MotorsON external” is not assigned to any signal
number. To use this signal from external device (e.g. PLC), please assign this
function to an external input signal in advance. (e.g. 129)
In the same way, align the cursor with "Playback mode prog. sel.”, and press
+ D +[<# #j the [ENABLE] and left or right cursor keys to select the settings of the radio
buttons (the horizontal rows of selector buttons).
Playback mode
program select
Controller Programs can be selected from the teach pendant.
External Programs can be selected by input signals (external program selection
signals) from an external device. A signal up to 8 bits is assigned as a
standard signal for the external program select signal.
In the teach mode, programs cannot be selected using the external input signals.
"External" for program select is set only in the playback mode.

Description/Explanation

—E Upon completion of the settings, press the <Complete> f key.
ﬁ The settings are saved in the file, and so their statuses are retained even when
Compliz the power is turned off.

== Switching both signals simultaneously in a single action ==

"B Press the [Start Ext-Prog Ext/Start Con-Prog Con] keys at the same time as the
+ E] )_|. Stapm o [ENABLE] key.
Ext " Ext >>Each time these keys are pressed, "Controller" or "External" for the motors ON/
START select and program select signals is switched in synchronization.
+ E] )+ Stanmg This is useful when the motors ON/START select and program select settings are
Con Con to be used in the same status.

When this key is used, there is no need to press the [Complete] key.

If the f key [Start Ext-Prog Ext/Start Con-Prog Con] has not been assigned, it can
be assigned by selecting <Constant Setting> - [7 f-Keys] - [2—4 Soft Key Layout].




6.1 How to select the operation method

| Specification of the external program selecting method

by an input signal from the external source. There are several ways to read the program numbers.

@ With "External” for the program select signal, the number of the program to be played back is determined

Read through the following, and proceed with operation using the settings tailored to the system.

als 515

—ﬂ On the same setting screen as the one mentioned above, align the cursor with
"Selection type."

Selection type Binary v @ |
There are three ways to read the program select bits (16 signal lines): "binary,"
"discrete" and "BCD (Binary Coded Decimal)."

—E Press [ENTER] to select one of the methods as followed.

External program selection method

Binary With this method, the signals are read out as binary numbers. If, for instance, bits 3 and 5 are
ON, program no.20 (22+2* = 4+16) will be selected.

Discrete With this method, the number of the bit turned ON by the signal is used as the program number.
This means that only programs with numbers from 1 to 16 can be selected. If two or programs
are input at the same time, the one with the lower number is selected.

BCD With this method, the signal is read out as a BCD code. If, for instance, bits 3 and 5 are ON,

(Binary Coded | program no.14 will be selected since the 1's digit is 22=4 and the 10's digit is 2'=1.

Decimal)

Program select bit U1
Signal | 16 15 14 13 12 | 1 10 9 8 7 6 5 4 3 2 1
Binary 215 214 213 212 o1 210 29 28 27 26 25 24 23 22 21 20
Discrete | 16 15 14 13 112 M ]10] 9 8 7 6 5 4 3 2 1
BCD 1000's digit 100's digit 10's digit 1's digit
Signals 1 to 16 are the numbers of the 16 "Program sel. bits" input signals.

When "binary" or "BCD" is selected for the "selection system," a multiple number of
signal lines are read so that the program strobe signal for determining their read
timing is used. There is a special method that does not use the program strobe signal,
as set forth below.
—E On the same setting screen as the one mentioned above, align the cursor with
"Strobe signal.”
Stroke signal ® Used O Unused Q l

There are two method: one uses the program strobe signal and the other ones don'’t

Strobe signal Description/Explanation

Used When the robot is to be started from an external source, maintain a pulse width
of at least 0.2 sec. for the start signal. Input the strobe signal when at least 0.01
sec. has elapsed after the program select signal has stabilized. If the start status
has already been established by this time, program selection is executed at this
time. If the start status is not established, program selection is executed as soon
as the start signal has been input.

(Program selection range: 0 to 9999) (Note that even No.0 can be selected.)
Unused When the robot is to be started from an external source, maintain a pulse width
of at least 0.2 sec. for the start signal. At the point when no change has occurred
for 0.10 sec. after the program select signal was input, the input signal is
considered to be a definite signal, and it can be captured. If the start status has
already been established by this time, program selection is executed. If the start
status is not established, program selection is executed as soon as the start
signal has been input. (Program selection range: 1 to 9999) (Note that No.0
cannot be selected.)

buttons (the horizontal rows of selector buttons) and select one of these two

l Press [ENABLE] and left or right cursor keys to select the settings of the radio

-9+
v

Complete

methods.
—E Upon completion of the settings, press the <Complete> f key.
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6.1 How to select the operation method

When using a strobe signal

m In a case in which “Program strobe” is inputted after “Ext.play start”
(Motors should be turned ON in advance by using the “MotorsON external” input signal.)

, apulse of 200ms or more

L »'
T il

Ext. play start. (1)

When  the “Program
selected” is outputted,
turn OFF these signals.

Program sel. bits (1) The program number is determined

(P1-P16) oms:
Program strobe (1) I\
| 150ms at maximurm 200ms ' \

v

Program selected (O)

Program echoback bits (0)
(P1-P16) !

(The robot's actual motion
status)

(I) : Input signal (From external device to robot controller / (O):Output (From robot controller to external device)

- “Ext. play start” signal should be a pulse signal of 200ms or more.

- “Program strobe” signal should be inputted after the “Program sel.bits” signals are inputted and all
of those signals get stable and 10ms or more passed. If the “Program strobe” signal is inputted
during the “Program sel.bits” are still unstable, an unexpected program number may be chosen.

- The pulse’s width of the “Program selected” signal is 200ms at the factory(default) setting. But the
width can be changed in the following setting menu.
CAUTION —<Constant Setting>[6 Signals][1 Signal condition][6 Program acknowledge time] (unit : sec)

- “Program selected” and “Program echoback bits” are outputted when the actually selected
program starts.

- When the “Program selected” is outputted, turn OFF the “Program sel.bits” and the “Program
selected” signals altogether.




6.1 How to select the operation method

mln a case in which “Program strobe” is inputted before “Ext.play start”
(Motors should be turned ON in advance by using the “MotorsON external” input signal.)

! a pulse of 200ms or more

g

v

-
Ext. play start. (1)

| When the “Program selected”
P | bits (1 j is outputted, turn OFF these

rogram sel. bits ( ) ) The program numb:er is determined X sianals.
(P1-P16) 11oms; " ; 400ms K
v > \ L

Program strobe (1) 9

| 150ms at maximum 200ms

N\

Program selected (O)

Program echoback bits (0)
(P1-P16)

(The robot's actual motion
status)

(I) : Input signal (From external device to robot controller) / (O):Output (From robot controller to external device)

“Ext. play start” signal should be a pulse signal of 200ms or more.

- “Program strobe” signal should be inputted after the “Program sel.bits” signals are inputted and
all of those signals get stable and 10ms or more passed. If the “Program strobe” signal is inputted
during the “Program sel.bits” are still unstable, an unexpected program number may be chosen.

& - The pulse’s width of the “Program selected” signal is 200ms at the factory (default) setting. But the
width can be changed in the following setting menu.
CAUTION —<Constant Setting>[6 Signals][1 Signal condition][6 Program acknowledge time] (unit : sec)
- “Program selected” and “Program echoback bits” are outputted when the actually selected

program starts.
- When the “Program selected” is outputted, turn OFF the “Program sel.bits” and the “Program
selected” signals altogether.




6.1 How to select the operation method

When not using a strobe signal

Input the “Ext. play start” signal after the combination of “Program sel.bits” gets sufficiently stable (100
msec or more ). In this case, the “Ext. play start” signal plays a role of “Program strobe” signal at the same
time.

(Motors should be turned ON in advance by using the “MotorsON external” input signal.)

| a pulse of 200ms or morée
e

Ext. play start. (1)

When the “Program
selected” is outputted, turn

Program sel. bits (1) Wait for the %ignals to get stable X OFF these signals.

(P1-P16) / ; \
—> |
x

i 150ms at i 200ms i
|__maximum R o i ;
Program selected (O)

Program echoback bits (0)
(P1-P16)

(The robot's actual motion
status)

(I) : Input signal (From external device to robot controller / (O):Output (From robot controller to external device)

(NOTE 1) “Ext. play start” signal should be a pulse signal of 200ms or more.
(NOTE 2) The pulse’s width of the “Program selected” signal is 200ms at the factory (default) setting.
But the width can be changed in the following setting menu.
—<Constant Setting>[6 Signals][1 Signal condition][6 Program acknowledge time] (unit : sec)
CAUTION  (NOTE 3) “Program selected” and “Program echoback bits” are outputted when the actually

selected program starts.
(NOTE 4) When the “Program selected” is outputted, turn OFF the “Program sel.bits”.

6.1.3 “Motors ON external” signal assignment

In the FD controller, the “Motors ON external” signal is not included in the terminal block in the
controller. So if you want to turn the Motors ON using the external PLC etc., it is necessary to assign a
general input signal to the “Motors ON external” in advance. See “4.6.2 Standard input signals” also.

EXT LRIt pIay STop W] [ 3T
MotorsOMN extemal B
hdrtewm N EE svtmimnal 37

(In this example, the “Motors ON external” is assigned to the input signal 29.)

This “Motors ON external” input signal can be assigned in the menu of
<Constant Setting> - [6 Signals] [2 Input Signal Assignment] [1 Standard Inputs].

And also, require to set <Service>-[1 Teaching /Playback conditions]-Set the “MotorON Select” to
“External” to use this signal. Please refer to “6.1.2 External operation”




6.2 Home position registration

6.2 Home position registration

When a multiple number of robots are to be started up together from the host controller unless start is instructed
after it has been verified that the robots are at their prescribed positions (home positions), they may, in a worst
case scenario, interfere with one another.

To solve this problem, whether the robots are at their prescribed positions can be verified by means of an output
signal by registering the home positions of the robots.

In checking the home positions, the positions of each robot axis are directly monitored so that the operator can
know for sure that a robot is at its home position by the output signal.

Range in which work home
position is registered

While the robot is in this range, the
home position output signal is set to
ON; when it is outside this range, it
is automatically set to OFF.

Fig. 6.2.1 Home position

Up to 32 home positions can be registered per unit (the unit in which the task program is configured).
Some methods are provided for registering. First, the usual registration method is described.

6.2.1 Home position registration by referencing the program

~ @ First, teach the position that is to serve as the home position using the robot.
Select any program, and record the actual position as a step.
Any interpolation type, speed or tool number is acceptable.
>>Normally, this step should be the first step (move command) in the program which
is to be started from the work home position. Any program and any step with any
number will do. Make a note of them.

Select the teach mode.

o ™

El Select <Constant Setting> - [9 Territory Definition] - [1 Home Position].
. >>A screen such as the one shown below now appears.
SElig 5 UNIT ]
Temtory Mo
Area Definition @hone O defined e
Prev No
A
MNext Mo
X
@ elect whether this home position number is used ﬁ
defined) or not used (none Complete




6.2 Home position registration

DA

Ui

Complete

_E! Align the cursor with "Area Definition," and press [ENABLE] and left or right
cursor keys together to set the radio button to "Defined."

e one shown below now appears.
UNITT

r
ManualSpeed
Area Definition O hane ®defined -
Position ® Program OMarual O Numercal
Range ®TCP O fngle
Program Me. 0
Step Mo, 0
Prey o
A
Temtory
MNVE A = deg = dez | Next No
J3 = deg = deg v
Jh | cleg | des
TCRH 20.00)mm
When robot is in this area, output signal 31 is output. ﬁ
@ elect whether this home position number is used
defined) or not used (none. Complete

Leave the "Position" setting as "Program" and the "Range" setting as "TCP."

o =

Align the cursor with "Program No.," input the number of the program

prepared in , and press [Enter] key.

In the same way, align the cursor with "Step No.,"” input the step number, and

press [Enter] key. A step No. indicating a move command—not a comment or

other function command—must be input without fail.

>>The data recorded in the program and steps which were input is now called, and
the positions recorded for the axes are displayed in the center.

B Home Position NIT1
Termitory Mo 1 “HonniSpeed|
Area Definition Chone @ defined e
Position @ Program Oharval O MNurmercal
Ranze ®@TCP O Angle
Program No 1000 |HOME POSITION
Step MNo.
Sp e - Prev No

Align the cursor with "TCP," input the home position range here, and press

[Enter] key. The diameter of a spherical shape that can be visualized is input

here. The home position signal is output when the tool tip is inside this

spherical shape.

Normally, about 20 mm is recommended.

>>The size of the spherical shape is broken down into the angles of the axes, and a
range is now displayed at the positions recorded for the axes in the center.

Press the <Complete> f key.
This now completes the settings.

If the position of the program and step which were input in § has been modified or if
unfinished steps have been deleted or inserted at any point after this, the setting for
the step number of the home position will be automatically updated in tandem with
this change.

By having the step in the registered program serve as the first step in the program
which is started, no further attention need be paid to the home position registration
even when the position in that step has been modified by teaching after home
position registration.

(However, in the event that the registered step itself has been deleted, the home
position registration will be deleted linked with this deletion.)




6.2 Home position registration

| Registering a multiple number of work home positions

Praw No
A

Mest Mo

§

A multiple number of home positions can be recorded. (Up to 32 positions per
unit) To switch the screen, press [Prev No] or [Next No] key.

Alternatively, align the cursor with the "Territory No." in the edit box, input the
home position number directly, and press [Enter] key.

Basic output signal is allocated to only “Territory No.1” when shipped. To use No.2 and
up, basic output signals must be allocated for each of it.

Output signal number currently assigned is displayed at the bottom of the screen.

‘ When robot is in this area, output signal
=

31 is output

I Specifying the range on an axis by axis basis

—m The range of the home position can be specified directly for each of the axes.

Set "Range"” to "Angle" rather than to "TCP."

>>The range input field changes as shown below. Input the range directly in degrees
into the range field of each axis (the edit box on the right of + -).

B Home Position —
Temitory Mo. 1
Area Definition Chone ® defined |_| —
Position @ Program OMarual  ©Numercal
Range OTCP [SIEE
Frograrm Mo. 1000 HOME POSITION
Step Ma. ?
Prev Mo
A
Temtory
RG] J1 - 0.92des | 0.92dez  next Mo
J3 +- 1.h1des - 1.6ddes V
J5 - 1.6ddes H-| 1.6ddeg
When robot is in this area, output signal 31 |is output ﬁ
@ Ranze of home position is defined by two method Please
elect one Complete

I When auxiliary mechanisms are present

i

If an auxiliary mechanism such as servo gun or travel unit is being used, "Aux.
mechanisms," which is a new item, is displayed. Depending on the
characteristics of the mechanism concerned, the home position may or may not
be monitored.

Select one or the other. In the case of a servo gun, select "Ignored."
B Home p—

tion

e L

Temtory Mo 1
Lrea Definition C none ® defined -
Position ® Program Onanual O Mumerical

Ranzs @TCP O Angls

Program No. 0

Ll

I Aux mechanisms

GUNIBMC  @lnclusive O lenored I

Tenitory
ST166F01 1 - deg

J3 = cleg

1C L
GUMIBMS 1 - mm I
TCP 2000 mm

When robot is in this area, output signal

31 is output,

@ ’Select whether aux mechanism position is ignored or not.

When “Ignored” is selected,
setting item for auxiliary
axis disappears.

Complete
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6.2 Home position registration

While executing the “Mechanism disconnection” function, the concerned
(disconnected) mechanism’s position is not checked. It is regarded that the position is in
its (registered) HOME position always. In addition, if the all mechanisms of a UNIT are
disconnected, the signal of "Home position” is always ON. Therefore, in a case of a
system that checks the “"Home position” signal in the production start sequence, if
there exists a mechanism that is executing the mechanism disconnection function, there
may be a possibility that the start operation is allowed from a position that is not
intended. In a case like this, it is recommended to check the signal of
& “"Mech.Disconnection” also to avoid unexpected accidents.
<Example of HOME POSITION registration>
CAUTION Robot itself = (0, 120, -30, 0, 0, 0) / traverse unit = (0)
Aux. mechanism = “Inclusive”
Robot itself : Connected and in the HOME position (0, 120, -30, 0, 0, 0)
Traverse unit : Disconnected and out of the HOME position (-100)
“HOME position” signal is ON
Robot itself  : Disconnected and out of the HOME position (0, 90, 0, 0, 0, 0)
Traverse unit : Connected and in the HOME position (0)

‘HOME Eosition” signal is ON

6.2.2 Home position registration by manual recording
This method is used to record the home position directly without referencing the program. Operate the robot
to set it.

The home position registration is not changed linked with any modifications made by teaching, and the
absolute position is now registered. Unlike the program reference system, programs need not be provided
ahead of time.

Only the differences from the program reference system will be described below.

—ﬂ Set "Position" to "Manual.”
>>The setting screen changes as shown below.

Area Definition O hone ® defined o
Position O Program ®fanual O MNumerical
Range ®TCP O fngle

Proceed to speafy the position pushing F11 Key.

AN
Temtory
MNYE J1 = dez = des  pewt Mo
J3 - deg - deg W
JB i cleg = ceg
Record
Current
Positi
ToA  20.00knm oeten
When robot is in this area, output signal 31 is output. &
@ Home position is defined by three method Please select
ne Complete

—E Turn on the motor power (servo power), and move the robot by manual
operations to the position which is to serve as the home position.
Once the position has been determined, release the enable switch.
(Alternatively, turn off the motor power.)

Record ~ B Press the <Current Record Posi.> f key.
Current >>The current position is read from the robot encoder, and the position data of each
[Plosidels axis is displayed in the center.

_E! Set the "TCP" in the same way as with referencing the program. (The next steps
are the same.)




6.2 Home position registration

6.2.3 Home position registration by numeric input

This method is used to record the home position directly without referencing the program. Key in the position
data directly from the teach pendant.

The home position registration is not changed linked with any modifications made by teaching, and the
absolute position is now registered. Unlike the program reference system, programs need not be provided
ahead of time.

Only the differences from the program reference system will be described below.

—ﬂ Set "Position" to "Numerical."”
>>The setting screen changes as shown below.
8 Home Fosition

LINIT T

Temitory MNo. 1 M{:“,d
Area Definition O none ® defined W
Position O Program OMarual  @Numencal:
Range ®TCP O Angle
Prev o
A
Temtory
NVE J1 0,000 deg 90,00~ dez | pMext Mo
J3 0.00 - cleg 0,00 ces v
Jh -90.00 +- ceg 0.00%- desg
TCH 20,00 )mm
When robot is in this ares, output signal 31| is output.
@ tbme positian is defined by three method Please s=slect ﬁ
ne Complete

—E Move the cursor to the "Territory" field, input the position of each of the axes
directly in degrees, and press the [Enter] key.
>>|t is possible to input positions that significantly exceed the software limits
(operating ranges) of the axes. Some axes which have been excluded from being
the target of inspection for their home positions can be supported by setting a high
value.

The same result can be achieved by proceeding as follows: after "Position" has been
set to "Program," the program and step have been specified and the position data has
been read, switch the "Position" setting to "Numerical," and modify the position of each
axis.

—E Set the "TCP" in the same way as with referencing the program. (The next steps
are the same.)
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6.3 Registering Start Enable Area

6.3 Registering Start Enable Area

This function enables to register the safe position to start the robot (Start enable area), which restricts the start if
the robot is not within the specified area. The difference from the home position registration system is that robot
controller itself can confine the robot start.

To restrict the robot start by robot controller using the Start enable area, the setting for
“Start enable area” shall be specified as the condition of “Unit READY” in the section
IMPORTANT  6.4.2 Unit READY signal.

The start enable area can be registered to the mechanism one to one. When all the mechanisms included in a
unit are in the registered area, the unit is considered within the range of start enable area. For the management
unit, all the mechanisms in a system are to be checked.

6.3.1 Registering the start enable area

Note that the operator class of EXPERT or higher is required for this operation.

—ﬂ Select the teach mode.

= —E Select <Constant Setting> - [9 Area] — [3 Possible Field to start].
Gt >>The following screen appears.
Selilng & Possible Field to start
Area Definition @rone Odefined
NVB: JI Max 0.0[[800000] [
Iin 0.0
Jz Mex | 0.0[800000] [
Min.
3 Max [ 0.07800000] [
Min.
J4 Mex | 0.0[800000] [ 0.0]
Min
5 Max [ 0.0[[800000] [ -90.0]
Min.
J6 Max [ 0.0[800000] [ 0.0]
Min
@ Bﬂease imqut the start enahle area ﬁ
t can be input that [ENTER] is pushed [-589 0-585 0] Complete

~E  Align the cursor with “Area Definition” and press [Enable] + [Right/Left] key at a
time to move the radio button to “defined”.

B Move to the axis to set the area, and press [Enter] key.
>>Now, you can input the value. To restore the screen, press [Enter] key again.
& Fossible Field to start
Area Definition Orone @ defined
.7, .
(NYVGE J Mo [EEEDEO[S00000] [ 0.0] LR dH
2 eCar
Min. Current
J2 Max | 0.0[800000] [ 90.0] Pasition

hdin, 0.0

>>The input is now fixed. No more value input is available.
8 Possible Field to start
Area Definition Crone @ defined

Manual Speed
[ 7. .

@ —5 When the value input is available, enter the area to set and press [Enter] key.

NVE: JI Max 30.0[300000] [ 0.0
hdin. 0.0
J2 Max [ 0.00800000] [  90.0

hin. 0.0




6.3 Registering Start Enable Area

For the rotation axis, specify the area within the range of -999.0° - 999.0°. For
the slide axis, -9999.9mm - 9999.9mm.

The axis, of which both “Max.” and “Min.” have been set at 0.0, is not to be
checked whether it is in the start enable area or not.

—@ When the value input is available, press f key <Record Current Position>.
>>The current position of the axis to input is recorded.
ssible Field to start
Area Definition

Chone © defined

WG J1 Mg
hdin
Jz2 Mg
hlin,
ey "I Press [UNIT/MECHANISM] key to move to the next mechanism.
< >>The cursor moves to the first axis of the following mechanism, renewing the
mechanism No. of f key <Manual speed>.
Wir 0.0
1PB250 JI Max 0.0[8000007 [ 0.0]
Wir 0.0
@ Bﬂease input the start enable area ﬁ
t can be input that [ENTER] is pushed. [-599.0-088.0] Complete
—@ After inputting the start enable area, press f key <Complete>.
ﬁ Thus, the setting is complete.

Complete

6.3.2 Checking the unit if it is in the start enable area

This section describes how to check if the unit is in the start enable area.
~ I Switch the unit that checks if the robot is in the start enable area to the current
+ D + unit by pressing [Enable] + [UNIT/MECHANISM] key.
B

When the current unit is within the start enable area, the following icon appears
in the “Variable status display area”.

iy
-
Ar

If not, this icon does not appear.

6.3.3 Checking which axis is out of the start enable area

When the current unit is out of the start enable area, it is enabled to check which axis is out of the range.
There is no requirement on the operator qualification to perform this operation.

—ﬂ Select the teach mode.

= B Select <Constant Setting> - [9 Area] - [3 Possible Field to start]].
e >>The following screen appears.
Sefting g Po : Fisld to start
e Dl Crone ®defined L
MVE: J Max 50.0[800000] [ -31.2]
Min. 31.2
@Aax 140.0[8000001 [  90.0]

Min, 100.0
The axis out of the start enable area should be indicated in red.

On the other hand, the mechanism not included in the current unit should not be
indicated in red even if out of the area.
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6.4 READY status output signals

6.4 READY status output signals

If the robot is to be started from an external source, it is necessary to check beforehand whether the robot is
actually in a status in which it can be started. This job is done by the controller READY signal, Unit READY signal,
and status output signal.

Ensure that these output signals are used by the host controller as conditions of the start command for the robot.

6.4.1 Controller READY signals

This level signal is output after the power has been turned on when the operating system (Windows) and the
robot software have started up in sequence and normal control is exercised. It is only when this signal has
been output that the status in which I/O (Input/Output) control is enabled is established.

This signal has been assigned as a standard signal as one of the basic output signals.
Once this signal is turned ON, this signal is never turned OFF until the controller power is turned OFF.

6.4.2 Unit READY signal

This level signal is output in a status in which the auto operation (starting in playback mode) is acknowledged.
The robot cannot be started unless the conditions are met. (This controller itself will not accept start.) This
signal has been assigned as a standard signal to serve as one of the basic output signals.

The signal can be set using a combination of several conditions. Generate the "unit READY" signal by
combining each of the conditions in the sequence below.

I Generating the unit READY signal
"I Select the teach mode.

= —E Select <Constant Setting> - [6 Signal attributes] - [4 Unit Ready Signal].
e >>A screen such as the one shown below now appears.
Sl & Unit R [ UNITI
Operation M‘a:md
TP selector SW | Bcne

L H

Operation ready

Auto opsration Initialize

Temp stop input O Mo input

Pauss O Mo input - ]
Heold O Mo input

Start enable area [lnside

Arbitrary, logical input O lput QR O lhput OFF  Signal No 0

Start selection ¥ Controller Extemal

Program selection OController O External

Software limit CWithin

Link software limit CIfRithir]

Screen editor OComplete

Set to condition of link software limit ﬁ
Complets

@

The unit READY signal turns ON only when each of the conditions listed vertically
has been met. It remains OFF when even one condition has not been met.

The check box can be moved by pressing the [ENABLE] and left or right cursor
keys.

+[<§F HP ~ B Align the cursor with the item to be set.

o

ON B Align the cursor with the item serving as the ON condition of the output signal,
and press [ENABLE] + [ON] keys.
>>This will place a check mark in the box.

If the item is not going to serve as an ON condition, press [ENABLE] + [OFF]

keys.

>>This will remove the check mark from the box. It is acceptable to place more than
one check mark inside a horizontal row of boxes. It is also acceptable for no check
marks to be placed inside the boxes.

+
N

g @
[é

(No changes can be made in those boxes which have been set to the disable status.
Only a display appears in these boxes.)




6.4 READY status output signals

In the following case, for example, the condition can be formed when the start
selection is set to “Controller” or “External”. If putting multiple checkmarks in a single
horizontal row like below, these items can be combined with the OR condition.

Start selection Controller Exemal

With no checkmark, the condition will be independent of the output signal.
In the following example, the condition can be formed regardless of the start
selection, whether “Controller” or “External”.

Start selection UController O BEdemal

For the details of each condition, see “Table 6.4.1 Condition group used for Unit
READY”.

ﬁ B After all the items have been set, press the <Complete> f key.

>>This has the immediate effect of setting the output signals ON or OFF.
Complete

—@ To clear all the check boxes at a time, press the <Initialize> f key.
Initialize >>The check marks in all the check boxes of the status output signals currently
displayed are now cleared.

Prior to shipment from the factory, there is no checkmark placed in any of the check
boxes.

’g This means that the unit READY output signal is always ON by the initial setting.

As for the disabled (grayed-out) boxes;

Setting condition (ON/OFF) of these boxes will change when the items lower than “Temp
stop input” are checked and f12 <Complete> key is pressed. To turn OFF the check
marks, please use “Initialize” f-key.

Table 6.4.1 Condition group used for Unit READY

Unit
READY
Operation mode Playback: The condition is met when playback is set as the operation mode. X
TP selector SW AUTO: The condition is met when the teach pendant selector switch is set to
auto.

Operation ready ON: The condition is met when the motor power (servo power) is set to ON.
Auto operation Stop: The condition is met when auto operation is not underway.
Temporary stop input No input: The condition is met without any temporary stop input signal.
Pause No input: The condition is met without any pause input signal.
Hold No input: The condition is met without any hold input signal.
Start enable area Within the area: The condition is met with the robot in the start enable area.
However, it is unconditional in the following cases.
+ When the start method is “Multi-station”.

(1) At a temporary stop

(2) The task program selected in the unit has been allocated as the start

station and the current step is halfway with “Restart method in Play
mode” set to “Specified”. O

+ When the start method is “Controller/External”.

(1) At a temporary stop

(2) The current step of the task program selected in the unit is halfway.
The status “the current step is halfway” means that the current step is at the
level of step excluding “0 [START]” and “END <FN92> function command with
yellow color”.
Arbitrary logical input Input ON: The condition is met when any designated logical input signal is set to
ON.
Input OFF: The condition is met when any designated logical input signal is set
to OFF.
However, it is unconditional during a temporary stop and also with the logical
input signal of 0.
Start selection Controller: The condition is met when motors ON/START selection is set to
controller.
External: The condition is met when motors ON/START selection is set to
external.
Program selection Controller: The condition is met when program selection is set to controller.
External: The condition is met when program selection is set to external.

Item Details

X

O|O|O]| x| x
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6.4 READY status output signals

. Unit
Item Details READY
Soft Limit Inside range: The condition is met when the soft limit has not been detected. O
Link Soft Limit Inside range: The condition is met when the link soft limit has not been O
detected.
Screen editor Complete: The condition is met excluding during screen edit. O

O Can be set as the condition.
X Does not serve as a condition.

To specify the start enable area as a condition of the unit READY, see 6.3 Registering
IMPORTANT Start Enable Area and follow the procedures to register the start enable area.

6.4.3 Status output signals

A signal known as a "status output" signal can be created by combining a number of statuses as desired.
Unlike the unit READY output signal described above, controller itself will never fail to accept the start
regardless of whether the "status output” signal is ON or OFF. A multiple number of "status output" signals
can be defined, and the signal with the first condition among them has been assigned as a standard signal to
serve as one of the basic output signals.

Follow the procedure below to create the "status output" signal by combining each of the conditions.

| Generating a status output signal
—ﬂ Select the teach mode.

EL —E Select <Constant setting>-[6 Signal attributes] - [5 State output customization].
Constant >>A screen such as the one shown below now appears.
Setting B State output customization 1MIT 1

State output signal M!a:md

Unit 1 =

O peration mode O Play OTeach OHi—spsed Teach

TP selector SW OaUTO O hanual el

Plavkack Made O step 01 cycde OContinue

Step single O Cortinue O%inge

O peration readhy OomM OorF Preyv Mo

Auto operation OStart OStop f\\

Temp stop input O Input OM O Input OFF

Arbitrary, logical input Olnput ON Olheput OFF  Signal MNo i Mext Mo

Start selection OController O Bxemal N

Program selection OController O Extemal |

Iachine lock O Enakled [ Disabled

Softwars limit ithin [ Bavond

Link software limit O ithin O Bevord

Encoder battery O MNotrnal O Unususl

@ Please input a state cutput signal. [1 — 16] ﬁ
Complete

The status output signal turns ON only when each of the conditions listed vertically
has been met. It remains OFF when even one condition has not been met.

—E Press the [Prev No] or [Next No] f key or input a number in "Status output
signal” at the very top of the screen, and press [Enter] key. This enables one of
the 16 status output numbers provided to be selected.

~ B Align the cursor with the item to be set.
+ D +$ ﬂ The check box can be moved by pressing [ENABLE] and left or right cursor

keys.

Frey MNa [sest o
A || ¥




6.4 READY status output signals

N E]) 4 O;F

Align the cursor with the item serving as the ON condition of the output signal,
and press [ENABLE] + [ON] keys.
>>This will place a check mark in the box.

If the item is not going to serve as an ON condition, press [ENABLE] + [OFF]

keys.

>>This will remove the check mark from the box. It is acceptable to place more than
one check mark inside a horizontal row of boxes. It is also acceptable for no check
marks to be placed inside the boxes.

(No changes can be made in those boxes which have been set to the disable status.
Only a display appears in these boxes.)

In the following case, for instance, the condition is met when the Playback mode is "1
cycle" or "Continuous." If, as in this case, a check mark has been placed in more
than one box in a horizontal row, the settings are combined by an OR condition.

‘ Flayvkack Mode 1 step M1 cycle [MContinue

Conversely, a case where none of the boxes has a check mark is handled in the
same way as a case where check marks have been placed in all of the boxes. In the
example given below, the condition is set whether the Playback mode is set to 1
step, 1 cycle or continuous, which means that it has nothing to do with the output
signal.

Plavback hMade 1 step 1 cycle OContinue

For the details of each condition, see “Table 6.4.2  Condition group used for the
status output”.

< o

Complete

After all the items have been set, press the <Complete> f key.
>>This has the immediate effect of setting the output signals ON or OFF.

Initialize

To clear all the check boxes together, press the <Initialize> f key.
>>The check marks in all the check boxes of the status output signals currently
displayed are now cleared.

Prior to shipment from the factory, no check marks were placed in any of the check
boxes.
This means that the status output signal is always ON with the initial setting.

Table 6.4.2 Condition group used for the status output

Iltem

Details

Unit

This specifies the number of the unit that serves as a condition. (1 to 9)

Either the same unit or various different units can be specified for all 16 status
output signals. With a single unit, only one signal is involved so no attention need
be paid to this operation.

Operation mode

Playback:  The condition is met when playback is set as the operation mode.

Teach: The condition is met when teach is set as the operation mode.

High-speed teach:  The condition is met when high-speed teach is set as the
operation mode (option).

TP selector SW

Normally, do not place a check mark for either mode.

AUTO: The condition is met when the teach pendant selector switch is set to auto.

Manual: The condition is met when the teach pendant selector switch is set to
manual.

Playback Mode

1 step:  The condition is met when the operating mode is set to single step.
1 cycle:  The condition is met when the operating mode is set to single cycle.
Continue: The condition is met when the operating mode is set to

continuous.

Step single

Continue: The condition is met when step feed is set to continuous.
Single: The condition is met when step feed is set to single.

Operation ready

ON: The condition is met when the motor power (servo power) is set to ON.
OFF: The condition is met when the motor power (servo power) is set to OFF.

Auto operation

Start: The condition is met when auto operation is underway.
Stop: The condition is met when auto operation is not underway.

Temporary stop input

Input ON: The condition is met when the stop input signal is set to ON.
Input OFF: The condition is met when the temporary stop input signal is set to
OFF.
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6.4 READY status output signals

ltem Details
Arbitrary logical input Input ON: The condition is met when any designated logical input signal is set to
ON.
Input OFF: The condition is met when any designated logical input signal is set to
OFF.
Start selection Controller: The condition is met when motors ON/START selection is set to
controller.

External: The condition is met when motors ON/START selection is set to
external.

Program selection

Controller: The condition is met when program selection is set to controller.
External: The condition is met when program selection is set to external.

Machine lock

Enabled: The condition is met while machine lock is established.
Disabled: The condition is met while machine lock is not established.

Soft Limit

Inside range: The condition is met when the soft limit has not been detected.
Outside range: The condition is met when the soft limit is being detected.

Link Soft Limit

Inside range: The condition is met when the link soft limit has not been detected.
Outside range: The condition is met when the link soft limit is being detected.

Encoder battery

Normal: The status is established when no fault in the encoder battery is
detected.
Unusual: The condition is met when fault has occurred in the encoder battery.

Spot weld

Weld ON: The condition is met when spot welding is set to pressure ON.
Weld OFF: The condition is met when spot welding is set to pressure ON.
No SQZ: The condition is met when spot welding is set to pressure OFF.

User level

USER or below: The condition is met when the current operator class is USER
or below.
EXPERYT or above: The condition is met when the current operator class is

EXPERYT or above.

Playback speed
override

Less than 100%: The condition is met when the speed override ratio is lower than
100%.

100%: The condition is met only when the speed override ratio is 100%.

Excess of 100%: The condition is met when the speed override ratio is higher
than 100%.

Mechanism servo OFF

ON: The condition is met when there is at least one mechanism of the individual
mechanism OFF.

OFF: The condition is met when there is no mechanism of the individual
mechanism OFF.
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6.5 Interference Territory registration

6.5 Interference Territory registration

In case that robot operating envelop overlaps with another robot because they are installed so closely, robot
will collide each other when they run into the overlapping area at the same time. This trouble can be avoided by
using /O interlocking signals. In advance, overlapping area (= Interference territory) must be defined in each
robot (controller).

Controller 1 “Interference Territory”

- Robot 1 Overlapping area of robot
\ operating envelop (defined as

box or sphere)

In order to\avoid the collision
of robot in the interference
territory, 1/0 si
for interlocking.

Robot 2

Controller 2

Fig. 6.5.1 Image of Interference Territory

Up to 16 interference territories can be registered per unit (the unit in which the program is configured).

9 Input/output signals for interference territory are not allocated when shipped.
If this utility is necessary, these signals must be allocated by referring to “4.6 Signal
IMPORTANT  attribute settings”.

6.5.1 Registering the interference Territory

—n First, teach the position that is the “center” of interference territory using the
robot. Select any program, and record the actual position as a step.

" B Select the teach mode.

Bl B Select <Constant Setting> - [9 Territory Definition] - [2 Territory Field].
ot >>A screen such as the one shown below now appears.
SEfiig & Ter ield UNIT]

Temtory Mo h
Area Definition @ none O defined L| T
Preyv Mo

A
MNext Mo

Y

@ pecify the area number, FIE10 key can select the area ﬁ
lsa. [1-16] Complete
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6.5 Interference Territory registration

_E! Align the cursor with "Area Definition," and press the [ENABLE] and left or right
cursor keys together to set the radio button to "Defined."
>>|nterference territory setting screen such as the one shown below now appears.

Temtory Mo. 1
Arsa Definition O none ®Y |_| N
Position @ Program OMarual  ©Numercal
Program Mo. 0
Step Na. 0
Shape ofarea ®Box OSphers
Prey Mo
Temtons ﬂ
Wi
Center {i’é Next Mo
H= += [EPTH 100 mm N
Y= +- WIOTH 10.0] mm | E—
7= +=HEIGHT 10.0] mm
When robat is in this arsa, output signsl 0] iz output,
Before it enters, it waits until input signal 0| is input ﬁ
@ elect whether thls overap area number is used (defined)
r not used (none) Complate

~ B Leave the "Position" setting as "Program".

—@ Select either of “Box” or “Sphere” setting as “Shape of area”.
(Following screen is in case that “Sphere” is selected.)

Temtory Mo 1 MJ;“HIS 0
Area Definition O none ® defined —_—
Position ® Program OManual O Numerical
Program Mo 0
Step MNo. 0
Shape of area OBox @Spherel
Prev Mo
Temtory A
ey
Center /‘J-’L Mext Mo
he N
Y= H-RADTUS 10.0] mm | E—
7=
When robot is in this area, output signal 0 is output.
Befors it enters,it waits until input signal 0lis input &
@ hape of Area is defined by two method.Please select
Complete

" [ Align the cursor with "Program No.," and “Step No.”, then input the number of
the program and step No. prepared in fll, and press the [Enter] key.
This step must indicate a move command without fail.
>>The data recorded in the program and step is now called, and its XYZ position data
are displayed in the “Center” position.

~ B To define the size of interference territory, align the cursor to “Depth”, "Width”
and “Height” in case of “BOX”, or align to “radius” in case of “Sphere”. Input
each length and press the [Enter] key

In case of “Box’ In case of “Sphere”

>l
>

Height
Radius

e
<
...............

—

Width

epth
P Recorded point

(TCP = Tool Control Point)
Definition of Interference Territory

6-22



6.5 Interference Territory registration

ﬁ —@ Press the <Complete> f key.

This now completes the settings.
Complete

If plural interference territories need to be defined, switch the screen by
pressing [Prev No] or [Next No] key and continue the registration procedure.

> &
&6
=

" Next, following I/0 signals for all interference area need to be allocated.
Basic input signal “Territory position 1 to 16”
Basic output signal “Territory position 1 to 16”
&~ “4.6 Signal attribute settings”

Furthermore, it is strongly recommended that logic of above output signal is
changed to “N“. Select <Constant Setting> - [6 Signals] - [7 Signal Attribute] - [2
Output Signal], and change logic to “N” (negative) of the output signal which is
allocated to “Territory position 1 to 16” signal.

0010 : CP ON N
o011 : @p ON ~
0012 - @P ON

0013 @P ON g?
0014 : @pP ON Copy
0015 : ®@P ON

@ Set the signal logic ﬁ

Complete

This is a sample screen when output signal No.10 is allocated to “Interference area”.

When robot is outside the interference territory, “interference area output signal” is ON.
And before robot is getting into the interference territory, robot waits for “interference
area input signal” ON.

13 1 ”
" Next, “Max. radius of tool Tool shape is considered
parameter needs to be defined. as the sphere whose

¥~ “4.5.6 Max. Radius of tool” center is TCP (tool control
Robot point) and whose radius is

When checking the interference - Max. Radius of ool
between the robot (tool) and >

interference territory, tool shape is !
considered as the sphere whose ;/
center is TCP (tool control point) TCP s
and whose radius is “Max. Radius ~ ("°® €onirol Point
of tool”. If tool scale is not to be

ignored, please define its size. Max. Radius of tool

Interference
Territory

Example of “Box”

@@ Similar setting is necessary to the other robot that has same interference
territory.

In case that “Position” is set to except “Program” in step [§
When set to “Manual” :
Move the robot by manual operation to the center position of interference
territory, and press f11 < Record Current Position. > key.
Current position is read from the robot encoder, and the position data is displayed in
the center.

When set to “Numerical” :
Directly input the XYZ value in “Center” of interference territory.
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6.5 Interference Territory registration

6.5.2 Utilizing the Interference Territory

(1
)
©)

4)
®)

Special function is unnecessary to be recorded to check the interference of robot.

While the check GO/BACK operation and playback operation, interference checking is automatically
performed by following procedure when robot is getting into the interference territory. (In following
description, R#1 means the subject robot and R#2 means the opposite robot that has same interference
territory with R#1.)

Here, “Territory position output signal” which is allocated by the pre-described procedure is directly
connected to “Territory position input signal” of the opposite robot without changing its logic.

Immediately before R#1 gets into the interference territory, R#1 checks “Territory position input signal”
from R#2.

If “Territory position input signal” was ON, R#1 turns OFF the “Territory position output signal” and gets
into the interference territory because R#2 is outside the mterference territory.

If “Territory position input signal” was OFF (this means R#2 e
is still in the interference territory), R#1 starts waiting until . B .
R#2 goes out of the interference territory and “Territory S Y/ m!lﬁﬂﬂfmt@w.o"eﬁ%@s ol
position input signal” is turned ON,. While waiting, right (Arog 7B aT IR e

message will be displayed.
After R#2 goes out of the interference territory and “Territory position input signal” is turned ON, R#1
turns OFF the “Territory position output signal” and gets into the interference territory.

When R#1 goes out of the interference territory, “Territory position output signal” is turned ON.

6.5.3 Application example of “Interference range” setting

For instance, it can reduce the possibilities of interference due to operation mistake by surrounding robot
with multiple rectangular interference range as below. (All Input signals, which is assigned to each interference
range should be OFF.) Size of the interference range must be set slightly larger than the actual protection fence
for ensuring margin.

; :i Interference range

Actual
guard fence

However, this is simple setting, so it is necessary to pay attention to points below.

(1) It doesn’t’ mean changing “limit range”. For changing limit range of the robot, it is necessary to take a

measure of mechanical stopper and so on.

(2) Shapes of Arm and hand are not considered. Monitoring is done based on TCP coordinate. Therefore, the

arm can interfere to the interference range with the posture as below.

Interference
range
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Chapter 7 Connection to Ethernet

This chapter describes how to use FTP (File Transfer Protocol) which is performed
between the robot controller and the other nodes (such as PC) on the network using
the Ethernet function.

TA OULINE ...t 71
711 OULIINE. ... 7-1
712 Network Setting ........coooiiiiiii 7-1
7.1.3  Connection of Ethernet cable..................cc.cciiiiiii 7-2
71.4 File transfer proCess ............oooiiiiiiiiiiiiieee e 7-2

7.2 Ethernet Setting .....c.oooeiiiiiiii e 7-3
7.2.1 TCP/IP SEHING ...eeeeiiieiiie it 7-3
7.2.2 FTP SttiNg. ..o 7-5

7.3 File transfer (FTP Client) .........cooiiiiiiiiiiieeieecee e 7-7
7.3.1 Registrations of FTP Server (HOSt) ........ccccooiiiiiiiiiiiiiieiiceee 7-7
7.3.2 File download...........coooiiiiiii e 7-9
7.3.3 File Upload .......cooiiiiiiiii s 7-11
7.3.4 Referent LOg ....cuveiiiiiie e 7-12

7.4 File transfer (FTP SEIVED)........cccooiiiiiiiiiiie e 7-13






7.1 Outline

71 Outline

711 Outline

To use the Ethernet function enables various files to be transferred between this controller and the other
nodes (such as PC) on the network using FTP (File Transfer Protocol). Data such as constant files, PLC
program files, task program files etc. are stored in the memory of this controller. This function can be used to
download or back up (upload) these data.

Other node (PC etc.)

|
FIP s « Program file

« Constant file etc.

Y —
T can be transferred.

( - {
LA T N

Ethernet

°La LA |°[9

Robot controller

Fig. 7.1.1 Ethernet

To transfer files, the operation can be done both from the PC and from this controller.
See technical books offered commercially if necessary for various technical terms such as
Ethernet, DHCP, IP address, subnet mask, default gateway, and FTP etc.

This instruction manual shows the operation for this controller. Prepare separately necessary software for
the PC.

7.1.2 Network setting

To enable this controller to communicate on Ethernet networks, the network configuration including this
controller shall be set at first. There are following two methods for that.
Select an appropriate method following the instructions of customer network administrator.

Table 7.1.1 Setting of network configuration

Method Details

Automatic setting using | Network configuration is set automatically using DHCP (Dynamic Host
DHCP Configure Protocol).

Each setting value such as IP address or subnet mask is manually input
from the screen of teach pendant. It is used when DHCP is not available
for some reason.

Manual setting inputting
each setting value

File transfer between the node and this controller through the network will be available, when the setting
according to the setting method in "7.1.2 Network setting" is completed and this controller is correctly
recognized on the network.

|
9 Input each selection value such as IP address and subnet mask manually.

IMPORTANT




7.1 Outline

71.3 Connection of Ethernet cable

Connect the Ethernet cable to
CNLAN1 connector which is located
on the face of the CPU board.

| CNLANT1

MmH
1T

Fig. 7.1.2 Connection of Ethernet cable

When  directly connecting this
controller to PC without using
switching HUB and or so, cross cable
is needed to be prepared.

The CNLAN2 connector, which is the other side of the combo connector, cannot be used.
If PC is connected to CNLANZ2, this controller and PC cannot communicate with each

CAUTION  other.

71.4 File transfer process

Transfer of files using FTP is performed between the FTP server and the FTP client. Operation is done
at the FTP client to copy a remote file into a local computer and to copy a local file into a remote computer.
There are following two methods to transfer files.

Table 7.1.2 File transfer method

FTP server FTP client Details

Files are transferred using the operation menu of this controller.
This controller works as an FTP client (the node to start the FTP
requirement).

PC This controller
Operator
Other nodes . ] -
(PC etc.) This controller (Ere || ' Filetransfer |® Q
— — 7
FTP server FTP client

Files are transferred using FTP client software operating on
other nodes. This controller works as an FTP server (host).

Operator PC This controller
. Other nodes O/
This controller (PC etc.) \‘ File transfer (0]
/\
FTP client FTP server
When this controller is the FTP server and when one or more FTP clients IE‘
are connected, the icon shown right will be displayed to indicate the L
connection. When the connection to the FTP server is disconnected, this
icon will disappear. J




7.2 Ethernet setting

7.2 Ethernet setting

The Ethernet menu has following functions that are set in the teaching mode / constant setting menu.
This important setting shall be done by customer network administrator. For this controller, the operator class of
SPECIALIST is necessary.

Table 7.2.1 Constant setting menu of Ethernet

Operation menu Details

TCP/IP is set. Two methods are selectable:

TCP/IP Automatic setting using DHCP or manual setting inputting each setting value.
When manual input of each value is selected, input the IP address and the
subnet mask etc.

FTP is set.

FTP This menu can change the FTP server setting set in the Microsoft Internet
Information Server.

When "system memory protection function” has been set to enabled,
’system memory protection function” is needed to be changed “disabled” before the
e setting of section “7.2.1 TCP/IP setting” or “7.2.2 FTP setting”.

INPORTANT (1) Change the operator class to EXPERT or higher.
(2) Proceed to <Service Utilities> - [13 System Environments].
(3) Check the setting of System Memory Protection Function

7.21 TCPI/IP setting
| TCP/IP Settings
—ﬂ Select Teaching Mode.

E B Select <Constant setting> — [8 Communication] — [2. Ethernet] — [1 TCP/IP].
o)

Constant >> Setting screen of TCP/IP appears as shown below.

Setting
TCP/IP Set UP
DHCP dient @ Disabled  CEnabled
Computer MName
IP Address 0 0 0L 0
Subnet mask i i 0 ]
Default sateway
DMNS server 1
DNS server 2
DMS server3

Set the necessary parameter referring to "Table 7.2.2 TCP/IP setting".

o =

When the setting is completed, press f12 <Complete>.

&

Complete

-

To enable the new settings, restore the power of the robot controller.




7.2 Ethernet setting

Table 7.2.2 TCP/IP setting
Parameter Description
DHCP client Sets whether to use [DHCP client function] of this controller.

When "Enabled" is selected, this controller sends DHCP requirement to the network
at the time of power ON. When the DHCP host on the network responds, IP address,
subnet mask, default gateway, and three or less DNS IP address are set
automatically. If no response is given to the DHCP requirement of this controller, or
DHCP is “Disabled”, the appropriate value shall be input manually.

Ensure that DHCP requirement is generated only when the power of this controller is
turned on. To send DHCP requirement again, power shall be restored.

Computer name This is the computer name to identify this controller on the network.

IP address This is the IP address to identify the TCP/IP host (this controller) on the network.

Subnet mask This is the data to define the border (mask) for IP address so that TCP/IP can
distinguish [Network ID] and [Host ID].

Default gateway Specifies the gateway address if communication with the host in some other network

is needed. Normally, it is not needed. If necessary, input the value instructed by your
network administrator.

DNS server This is the IP address of DNS server.

Normally, it is not needed. If necessary, input the value instructed by your network
administrator.

When the computer name or IP address overlap, communication will be disrupted.
Ensure that the computer name and IP address are not duplicated in any of the
devices that are connected to the network.

(Reference)
An error occurs if there are multiple robot controllers with the same "Computer name" in
e the same network. To avoid this error, please set the different names for the "Computer
MPORTANT Name" in advance so that they do not overlap. For example, those names are

FD_CON_1
FD_CON 2
FD_CON_3

Of course, each IP address must also be set so that they do not overlap with the others.




7.2 Ethernet setting

7.2.2
| FTP Settings

FTP setting

£ R

Constant
Setting

Select <Constant setting> — [8 Communication] — [2 Ethernet] — [3 FTP].
>> Following setting screen will appear.
FTP Service Set Up

FTP Servics
Anonymous Account
@ Mot Allowed O Bllowed COnly Allowed

Connection Mumkbsr

0
Connection time out

i
FTP Home Directorny

@ Disabled O Erabled

Registration
of
user name

Directory Permission
® Read Only O Wrte Onlly
FTP Log In Messaze

O Read/\Write

W

Complete

Set up FTP server

@

Set the required parameter referring to "Table 7.2.3 FTP setting".

o

W

When the setting is completed, press f12 <Complete>.

Complete
—ﬂ To enable the new settings, restore the power of the robot controller.
Table 7.2.3 FTP setting
Parameter Description
FTP service Sets whether to enable [FTP service function] of this controller. When it is enabled
and controller power is turned on, FTP service will be started. When it is disabled,
FTP service from the FTP client for this controller will be stopped.
Anonymous Sets the authorization of anonymous connection. When [Only Allowed] is set, the
Account user will not be able to log on with his/her user name and the password. The

account that has the administrative access right will be prevented from accessing it,
but only the account specified as an anonymous access can access it.

Connectable
number

Sets the maximum connectable number to one server at the same time. The number
can be from 1 to 10.

Timeout period

Sets the time to disconnect the inactive user from the server on the second time
scale. The timeout period can be set in the 0 to 900 seconds. This value enables
FTP protocol to close all the connection even when it fails.

FTP home Sets the directory path to be used for FTP service. The directory path can only be

directory set to directories under “D:¥". The directory path cannot be set to any other
directories.

Directory When “Write only” or “Read/Write” are selected, to write a file from a client to an FTP

Permission server is permitted. This setting is only for the directory to receive files from users.

FTP login message

Is displayed on the client connected to the FTP server for the first time.




7.2 Ethernet setting

| Registrations of Users that Admit to Login

Registratian 0 Press f10<Registration of user name> on the FTP setting screen.
e >> The “Registration of FTP user" screen shown below appears.
8 Resistration of FTP user

User 1

User name ||
Password [
#Password L ]

Uszer 2
— 0 Delete
Password [ user

#Password I

Please input the user name ﬁ

Complete

—E Point the cursor with “User name” and input the user name which is admitted
+ D + @ to login.

For inputting character strings, press [ENABLE] and [EDIT] keys together to
open the soft keyboard.

@

Point the cursor to “password” and then input the password.

E
—E Point the cursor to “*password” and then input the same password as .
B

Upon completion of the setting, press f12<Complete>.

ﬁ >> The completion of user registered screen shown below appears.
Complete

i) User name and password were registered

"B  When deleting the user, point the cursor to any of one “User name" or
“Password” or “*Password”, and then press f9<Delete user>.
>> The confirmation of user deleted screen shown below appears.

Delete
user

\_',TJ 5 the User 1 deleted 7

>> The user to be selected is deleted.

@ Select [YES] and press [Enter].




7.3 File transfer (FTP client

7.3 File transfer (FTP client)

Files are transferred using the operation menu of this controller. This controller works as an FTP client (the

node to start the FTP requirement). To use FTP client function, Ethernet Setting such as TCP/IP and FTP has to
be completed beforehand. The details are given in "7.2 Ethernet setting".

PC Robot controller
Operator

File transfer o O/
- n

A
/ A\

FTP server FTP client

Fig. 7.3.1 File transfer with robot controller as FTP client

7.3.1 Registrations of FTP Server (Host)

Before using the FTP client function, it is necessary to set a host, which will be the FTP server for
connection, according to the following steps.

Up to 2 FTP servers can be connected to this controller. This is an important setting and must be made by
your network administrator. Operator class of SPECIALIST is necessary.

| Registrations of FTP Server (Host)

— Press f4 <File>.
=

. When soft keys are not provided, service menu can be used for entry. In this
Al case, select [7. File Manager] from service menu and press [Enter] key
>> File manager menu such as the following is opened.

2 Directory

3 File Delets

4 File Protect

5 Verfy

8 Format I2 card/Floppy disk

8 File tran themet FTP)

10 File Backup
11 File Restore
12 Automatic Backup

Align the cursor on the [File Transfer (Ethernet FTP)] and press [Enter] key.
>> A screen such as the following is displayed.
’ —¢ Fils transferEthemst FTP)

Remote Host
MName Att Size  Modified
“Lhot Connect...
AX
L)
Host
AX
@
Local Controller HOSt
0 o Memory [, q ++ Al files 2
Device LCDROM E File Type A Al programs 3 SEA| ﬁd
e Mamory Mame At Size  Modified s Eile
B0 GONVERT | ] ACDaihendll 153648 02/04/11 2001
B INI [#]FDMROT rtss 19983, 07/11/11 2322 Update
2 PLGEngine | [#]FDMAPTII 106496 07/11/11 2154 F
E- INORK [#]FOPolice exe 49152 07/11/11 2240 — 1S
[#lalxLdl 135168 07/11/11 2134 List
[#1saSysdl 126876 07/11/11 2134
[#INRAZO11 exe 28508 07/12/11 0008
[#]ResConsStri.. 425984 07/12/11 0022w
C/FD11VO1_ 00 ES3 2/FD1YON 00 ES3 2/RELEASE F[103651,774 464 bytes  Connect




7.3 File transfer (FTP client

Settine Press f7 <Setting of Host>.
Tl >> Host setting screen such as the following is displayed.
o= = File transferlEthemet FTP)

Host 1

Connect Host Name 1

Display Host Mame

User D
Fassword
Init. folder
Fstry count 0 Prew No
A
MNext Mo
N

’fq] ’Innut server host name or IP address ﬁ

Complete

Refer to Table 7.3.1 Host setting and set necessary parameters.

When the edit box is available, enter numerical values and press the [Enter]
key.
»
DR

For entering character strings, soft keyboard can be used by pressing the
+ [ENABLE] key and the [EDIT] key simultaneously
ﬁ B When the host has been set, press f12<Complete>.
Complete

Table 7.3.1 Host setting

Parameters Functions
Connect Host Used to set the name of host for connection on the network.
Name IP address can also be set directly.

Up to a maximum of 15 characters can be entered.
Display Host Name | Used to set the host name for display on the FTP client menu.
Up to a maximum of 15 characters can be entered.

User ID Used to set the user name for logging it into the host.
Up to a maximum of 20 characters can be entered.
Password Used to set the password for logging in with the above user ID.
Up to a maximum of 128 characters can be entered.
Init. folder Used to set the folder pass to refer to when the connection to the host is completed.

Enter the relative pass from the home directory of the host.

‘¥’ is used to delimit the folder.

Up to a maximum of 260 characters can be entered.

Retry count When data Iom into the host is failed, set the repeating number of data Iogging.

Host setting is also used for automatic backup function. When the backup device is set to
"Host 1" or "Host 2", host is connected with this setting during backup operation. In this
case, a backup folder is created on the initial folder of the set host for connection.




7.3 File transfer (FTP client

7.3.2 File download

Remote files are copied to the local computer (this controller).
Operator class of EXPERT or higher is necessary for this operation.

| File Download

to B Perform the same operation as “7.3.1 Registrations of FTP Server
(Host)”.

Connect

Press f12<Connect> to connect to the FTP server.
>> A log-in screen such as the one shown below appears.

Host

Password

Position the cursor on the host selection column and press the [Enter] key.
>>Two host names are displayed in the pull-down menu as shown.

Host Host 2 v

FPassword

Select the host for connection with [Up] or [Down] keys and press the [Enter]
key.

Input the password for logging in to the FTP server in the “Password” field.
If the user ID is set to “Anonymous,” leave this field blank.

For inputting character strings, press [ENABLE] and [EDIT] keys together to
open the soft keyboard.

When the cursor is in the password column, press the [Enter] key. When the
cursor is in the host column, press the [ENABLE] key and the [Enter] key.
The host is connected to the specified FTP server.

Login screen is closed automatically.

When host is connected properly, the file in the initial folder is displayed. The
initial folder is set by the host setting mode. (Refer to “7.3.1 Registrations of
FTP Server (Host)”). When the initial folder is not set or when the directory set
in the initial folder does not exist under the home directory, internal home
directory is displayed.

In this case, the beginning of the folder list is displayed by the name set in the
host name for display.

>> The file list of the FTP server is displayed. The following is an example.

Remaote Host

ost Marne Att Size  Modified A

0 FtpTest B ACOOTRKEY.. 7191 04720411 2105

FHac0tarcwC.. 55405 11/17/11 1908

EACUI TPKEY.. 37268 11/17/11 15:.04

& Ac01 tspr COM 6452 11/17/11 1908

FlASDMO2arc M3 04522011 1832

“LNE4101 363 08/31511 2040

“ENE4111 G522 02/31/711 2044
“ENB4-A100 775 08/31/11 2041w




7.3 File transfer (FTP client

)

Select a file in the FTP server to be transferred.

Select a file using the [Up] or [Down] key, and press [Enter]. The selected file
is highlighted in blue.

A multiple number of files can be selected by repeating these steps.

Remote Host

= Host 1
0 FipTest

Size  Modified -

Att

&
“4NE4.101
“ANB4.111
4 NB4-A100

To release the selected status, select the file to be released, and press [BS].

To select all files, press the f10<Select All File>.

When the all file selection mode is reset, press the <Release All File> (ENABLE +
f10).

Move to the “Device” selection field in the “Local controller” (this controller)
section, and select a device.

Select the file type to be listed.

Local Controller

++ Al files L

e hamory
’1AII programs v

Device File Type

Select the folder of the local controller (this controller) to which the files are to
be transferred.

Al Name Art|  Size| Modified ~
D AAPPLICATIC | @ Ac0tarcwC.. A5402 08/06/12 1224

2 AE B Ad0tarew ... 1503 10/12/10 08:02

5 AS FADOTSGTC.... 4705 06/08/12 1050

5 LoG [ APPLICATI 684 06/13/12 09:11

= OFFSET FcooauToc.. 765 06/13/12 09:11

3 SENS FCo0AUTOC.. 1160 08/08/12 0857

£ WELD ~ | AHCo0AUTOC.. 622 06/13/12 09:11
< 3 |EHCOOCTRLC.. 21526 09/04/12 1431

Press f9 <Host->FD> after selection.
>> File transfer (downloading) now starts.

Release
Al
File
FD
i
Host
(&)

Upon completion of all the File transfer needed, press the [RESET/R] key to
close the menu.

o

IMPORTANT

During the playback operation, no constant files or initial-value files which affect the robot
operation are allowed to download.
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7.3 File transfer (FTP client

7.3.3 File upload

Copy local files into the remote computer as described below.
Operator class of EXPERT or higher is necessary for this operation.

| File Upload

to ] Perform the same process as download from step 1 to 8.

@ At the remote host, select the folder to which files are transferred.

Remote Host

oSt Mame At Size  Modified ke

O FtpTest @ ACOOTPKEY. . 7181 04/20/11 21.05

FHacarcwC... 55405 11/17/11 19.08

@ACOITPKEY ATEEE 1117711 1504
@ Ac01tspr CON 6452 11/17/111508

FASDMIZarc.. 1131 042211 1832

“LNB4.101 365 08/31/11 2041

“EMB4111 682 08/31/11 20:41
L NB4-A100 779 08/31/11 2041 ~

At the device selection field of the local controller, select the device.

Select the file type to list.

Local Controller

++ Al files

“w hemory
QAH programs

Device File Type

A
EAE

Select the file to transfer at the local controller.

_ﬂ_ AH ’ @ Select the file with [Up] or [Down], and press [Enter]. The selected file will be
L highlighted in blue.

Multiple files can be selected by repeating this operation.

WORK | Mame Pt Size hdodified e
) A APPLICATI. | 6§ 5
& AE
= A8
& Loa
@oFFseT C
© SENS
£ WELD v
< | =
To release the selected status, select the file to be released, and press [BS].
83
Select To select all files, press the f10<Select All File>.
Al
File
Release When the all file selection mode is reset, press the <Release All File> (ENABLE +
Al f10).
File )
FD Press f8 <FD-> Host>.
o >> File transfer (upload) starts.
Host (up )

[ & | When the necessary file transfer is completed, press [RESET/R] to exit the

m menu.
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7.3 File transfer (FTP client

Referent Log

Record of communication with the FTP server is referenced.
Operator class of SPECIALIST is necessary for this operation.

Operations are the same as those of down load operation from [ to .

Referent
Log

Press the <Referent Log> (ENABLE + f8) key and the log list such as the
following is displayed.

14:30 Client could not cornect to host . i~

14:31 Cormected to host 17218111101,

14:31 Client zet 14 files into file list.

14:31 Client get 14 files into file list.

14:37 Client get 18 files into file list.

14:37 Client zet 14 files into file list.

14:37 Acllarcw.CON is uploaded .

14:37 ADDVSGTC.CON is uploaded .

14:37 APPLICATION.CON is uploaded .

14:37 COOAUTOCAL.CON is uploaded . v

Please press the top and bottom of the cursor key to
scrol | the screen.
Please press R key or ESC when wou shut the dialoz.

>

@ To display the list, press [Up] or [Down] keys for vertical list scrolling and

@ @ press [Right] or [Left] keys for lateral list scrolling.

w
(R

Pressing the [RESET/R] key ends the log list screen.

Table 7.3.2 Log Setting

Status

Log display

Sever connection succeeded

Host: Server was connected to the [Host name].

Server connection failed

Host: Server could not be connected to the [Host name].

Server connection shutoff

Server connection was shut off.

Folder list Acquisition succeeded

[File number] file was acquired in the file list.

Folder list Acquisition failed

File could not be acquired in the file list.

1 file Upload execution

[File name] was uploaded.

Write inhibit file Upload

[File name] is protected and could not be uploaded.

Upload when writing of the same name
file is inhibited

[File name] could not be uploaded due to “Do not overwrite”
operation.

Upload when the capacity is insufficient

[File name] could not be uploaded because of insufficient
storage capacity.

Upload failed due to unknown cause

[File name] could not be uploaded

Upload suspended

Uploading was suspended.

1 file Download execution

[File name] was downloaded.

Changing in playback mode not allowed
File Download

[File name] could not be downloaded due to playback mode.

Write inhibit file Download

[File name] is protected and could not be downloaded.

Download when writing of the same
name file is inhibited

[File name] could not be downloaded due to “Do not overwrite”
operation.

Download when the capacity is
insufficient

[File name] could not be downloaded because of insufficient
storage capacity.

Download failed due to unknown cause

[File name] could not be downloaded.

Download suspended

Download was suspended.




7.4 File transfer (FTP server

7.4 File transfer (FTP server)

Files are transferred from FTP client software operating on some other node as described below. This

controller works as an FTP server (host).
No operation is especially required at this controller. Files can be transferred even while playback operation. To

use the FTP server function, Ethernet setting such as TCP/IP or FTP shall be completed beforehand. The details
are given in "7.2 Ethernet setting".

Operator PC Robot controller

O
T[]

/\E

| — File transfer 0]

)

FTP client FTP server

Fig. 7.4.1 File transfer with robot controller as FTP server

Be careful when files are transferred to this controller during the playback operation.
9 Do not transfer constant files or initial-value files which directly affect the robot operation.
IMPORTANT Caution is demanded when the FTP server function is used, because special restriction

for the file transfer is not applied in this controller.




7.4 File transfer (FTP server

NOTE







L]
NACH' www.nachi-fujikoshi.co.jp

NACHI-FUJIKOSHI CORP.

NACHI-FUJIKOSHI (CHINA) CO., LTD. www.nachi.com.cn
NACHI ROBOTIC SYSTEMS, INC. (NRS) www.nachirobotics.com
NACHI EUROPE GmbH www.nachi.de

e Concerning the Contact list, please refer to “Contact list (TFDJP-254)”.

o NACHI-FUJIKOSHI CORP. holds all rights of this document. No part of this manual may be photocopied or
reproduced in any form without prior written consent from NACHI-FUJIKOSHI CORP. Contents of this
document may be modified without notice. Any missing page or erratic pagination in this document will be
replaced.

¢ In case that an end user uses this product for military purpose or production of weapon, this product may
be liable for the subject of export restriction stipulated in the Foreign Exchange and Foreign Trade Control
Law. Please go through careful investigation and necessary formalities for export.

e This is an original instruction.

NACHI-FUJIKOSHI CORP. ©
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