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Chapter 1 Introduction

This chapter provides a guide to reading this manual, and it explains the
frequently used terms and the basic concepts applying fo the robot.

1.1 Configuration of manual T 1-1
1.2 How to read the instruction manual 2 e — 1-2
1.3 Frequently used terms ........cc.onne. .14
1.4 Basic concepts applying to the robot e ven T Fowt s TR e T v 18

1.4.7T RODOL SYSIEM .....oececeis s vrnirscmemrm s s sinsen e s es s ms s sasmsraressensesssasssns 1-8

1.4.2 Overview: from teachmg o auto operahon B S b e ey Tt L]
1.4.3 Manual operation ..

1.4.4 Teaching...
1.4.5 Function Commanﬁ (Funeti“on) -
1.4.6 Auto operation







1.1 Configuration of manual

1.1 Configuration of manual

The Basic Operations Manual describes the knowledge and operating procedures minimally required for making
full use of the AX20/AX21 controller.

Read through the chapters, and master the basic operations.

EIn order to master the basic operations:
W Step 1 Learn the basic operations and concepts in the correct sequence.
WStep 2 Learn the functions which are useful to know such as how to copy and delete
P the programs which have been created.
Learn the basic operations which are performed for spot welding, arc welding,
Wi Step 3 and other designated applications. Read the relevant chapter that corresponds
to the designated application.
[ Step I l Chapter I | Details provided in the instruction manual
. How to use this manual, frequently used terms,
Chapter 1 Introduction and concepts applying to the robot
Chapter2 Names and functions of Names and functions of the operation switches,
the operation switches buttons and keys provided on the controller and
and keys teach pendant
1 Chapter 3  Turning the power on/off How to turn on/off the controller's power, and
and manual operation manual robot operations
. Basic concepts of teaching work, and operating
Chapter 4 Teaching procedures
. How to play back programs which have been
Chapter 5 Auto operation created
. . How to copy, delete, etc. programs which have
Chapter 6 File operations been created
- Short-cut functions, manual /O output and other
2 Chapter 7  Useful functions functions
Chapter 8 Troubleshooting Troubleshooting in robot
Chapter 9  Basic spot welding Operations required to perform spot welding
3 operations work
Chapter 10 Basic arc welding . . .
operations Operations required to perform arc welding work

1-1



1.2 How to read the instruction manuai

1.2 How to read the instruction manual

How to use the instruction manual
The basic operations of the AX20/AX21 controller are described using the following formats in this manual.

The functio'n or work to be | ' 3.3 Turning the molor power to ON
ﬁ::g’rmed 1 d|sp|ay5d [ To mave i ot tum the mtor pawerto ON. I the rabatis rct goingto b maved; p } The description of the
) - — = functions and restrictions
; et g o GOk b chacky s d ahock bt on operation are provided
DangER S ki ) here.
The description of the {1 T i o pee 13 K i e s model- ]
o) peration starts here. Take the following steps toturn the motor powerto ON intheteach mode

ittothe

TR EorEFoIery T i T P gk of

B | o mrone s come et s e v r
The keys to perform the | +— -~ |1 mmenen "
operations are listed here \@5 | oo st this wméz m;ﬁ, lh;;;ﬂnw r;m‘;mlrlnumeu on. The green l:ump of a::
. b - n] stop In( jhts.- The rabot: re
in the sequence of ‘ S s e e wate reins e oesdnen S
operations (indicated by , for opereting the 1ok,
the number [}, B, etc.). “+” ¥ e A T e SV S e
N el ek O
indicates that the keys  rantf thes. dandmgin swilch 1S réleased, 0 mior povier & tumot of, ant ingrooct stogs | | As “POINT " i
concerned are pressed P clifely. Wherrfhe deatinin Swich e Fasped gain, ifie MOLOY poner.comes back / ? ' s Tp'cj)rtant
simuitaneously; ‘=" v ¥ skl ok sountis hesed e malop information whic
> ’ poier - ety
indicates that the keys are * T s n e o ot s o operators should know
pressed in succession § Smesiy i about is provided.
one after the other. e san e A e e e
(u::sdmurwm amdesting $ha {Deadinan swithy: by casés ks s, purfovmmﬂt_ni/
. N -
( ummmarmyﬂmmnnmulmhmmmmpﬂw “ P A
— | As “HINT,” information on
A&Wap;mmsmhemm&gm@ s’;gﬂn":égfﬁ’vs narhgsn techniques, etc. which are
campleies. Frst-completethepréparations on the syatam side, arid then refeasethe : . .
- amecgency dopasmsen, i, useful to know is provided.

Screen displays on the teach pendant

Not all the screen displays on the teach pendant may be provided in every case.
The screen displays are provided as examples. They may differ depending on the robot used.

Displays relating to descriptions of operations
Descriptions of operations are displayed as follows.

Desctiptions Details

Press [Enter]. The keys of the teach pendant are enclosed in square brackets [ ], and
the exteriors of the actual keys are positioned on the left of the
descriptions of their operations.

Example:

N\
@ Press [Enter].

N/

Press 4 <File>. When functions are selected using the 12 icons (f keys) indicated at
both sides of

the display screen, the initial assignment of the icon names and f keys
is displayed

inside angular brackets < >,

Example:

Press 4 <File>.

X In actual operations, press the f key immediate next to
the icon. (In the above example, press 4.)
When a teach pendant with touch panel specifications is
used, touch the icons directly.
Align the cursor with When an item displayed on the teach pendant is to be indicated in
“Directory.” cases, for instance, where a candidate is to be selected, the item
concerned in indicated inside guotation marks (“ ).




1.2 How tfo read the instruction manual

Concerning the differences in specifications and operations due to a difference in the brand
The product specifications and operations may differ due to a difference in the brand (Nachi naczsi , Daihen
[T

In this r.nanual, these differences are indicated as follows.

“External Indication used in this Function
appearance | manual ’
[SPD]

This mark is indicated when there
are differences in the
specifications and functions due to
a difference in the brand (Nachi or
Daihen).

of recorded

commands. (The setting is reflected i
recording status.)

A\

This function is selecting [Constant
Setting] — peration Constants] — [1
Operatiafi condition] — [5 Usage of SPD key].

is is used to revise the accuracy of a
recorded movement command.

This is used to set the accuracy of a movement
command which is to be recorded. (What has
AcC [ACC] been set is reflected in the recording status.)

This function is set by selecting [Constant
Setting] — {5 Operation Constants] — [1
Operation condition] — [6 Usage of ACC key].

No mark is indicated when the
During teaching, this short-cut records the timer — iEnati i
TINER [TIMER] command (DELAY <FN50> function command). — fﬁ: :f:"a;.lons and functions are
(Supplement)

When using a robot in a combination of “NB/NV series manipulator + AX21 controller”, please read the
descriptions of even if the robot was purchased from NACHI.




1.3 Frequently used terms

1.3 Frequently used terms

Explained below, for the benefit of those individuals who will be operating the robot for the first time, are the basic
terms which are frequently used in this manual.

Table 1.3.1 Frequently used terms

Terms

Explanation

Teach pendant

This is used to perform the manual robot operations, teaching, etc.

Enable switch
(Deadman switch)

This is a safety device for ensuring that the robot will not operate unexpectedly
due to incorrect operations, etc. The Enable switch (Deadman switch) is located
on the rear panel of the teach pendant. By design, it is not possible to perform
manual robot operations, check go/ back, etc. unless the Enable switch
(Deadman) switch is held down.

In this document, several sections describes this switch as “Deadman switch”.

Teach mode

This is the mode which is mainly used for creating programs.

Playback mode

In this mode, the programs which have been created are automatically executed.

Motor Power

This denotes the status of power to the robot, that is to say, whether it is on or off.
At motor power ON, power is supplied to the robot, and at motor power OFF, the
robot is set to emergency stop.

Teaching This refers to teaching the robot how to move and how to do welding work. What
is taught is successively recorded in the programs.
Program This is a file in which the robot movements, welding work and other execution

procedures are recorded.

Movement Command

These commands cause the robot to move.

Function Command

These commands are used to perform auxiliary jobs during robot operations such
as welding, program branching, and external I/O control.

Step

When movement or function commands are taught, their successive numbers are
written in the program. These numbers are known as steps.

Accuracy

The robot reproduces the taught positions accurately but in some cases these
positions need not be accurate. The “accuracy” function specifies how precisely
the robot is to operate.

Coordinate System

The robot has coordinates. Normally, they are known as robot coordinates. As
viewed from the front of the robot, the back and forth movement is represented by
X, the left and right movement by Y and the up and down movement by Z, thus
forming three orthogonal coordinates. These coordinates serve as a reference for
calculating the linear interpolation, shift and other operations. In addition, there
are tool coordinates which are referenced to the tool installation surface (flange
surface).

Axis The robot is controlled by a multiple number of motors. The parts controlled by
these motors are called axes. A robot which is controlied by six motors is called a
6-axis robot.

AUX. axis Axes other than those of the robot (such as positioners or sliders) are generally
called auxiliary axes.

An alternative term is “external axes.”

Check go/check back | This function slowly runs the programs which have been created on a step by step
basis, and checks the teach positions. It operates in two directions, step forward
(check go) and step backward (check back).

Start Start refers to the playback of a program which has been created.

Stop Stop refers to stopping the robot in the start status (playback).

Emergency stop

Emergency stop refers to stopping the robot (or system) in an emergency.
Generally, a multiple number of buttons for initiating emergency stop are provided
in the system, and emergency stop can be applied to the system immediately by
pressing one of these buttons.




1.3 Frequently used terms

Table 1.3.1 Frequently used terms

Terms Explanation

Error If an error occurs during a playback operation, the robot is
If an error in set to the stop status, and the servo power (motor power)
operation or is turned off immediately.

teaching or trouble in
the robot itself has
been detected
during a teaching or
playback operation,
Information the operator is If information occurs, the robot remains in the start status
alerted to the error or | even during a playback operation. It does not entail
trouble concerned. | hazards or risks but in some cases it may potentially lead
to an alarm or error in the future.

Alarm If an alarm occurs during a playback operation, the robot is
set to the stop status. The servo power (motor power) is
not turned off. This type of trouble is less serious than an

error.

Mechanism A mechanism refers to a unit such as a “manipulator”’, “positioner”, “servo gun” or
“servo travel” device that configures a control group and cannot be broken down
any further.

A “multi-mechanism” refers to a configuration where, for instance, a servo gun has
been added to a manipulator. If a multi-mechanism is to be used with manual
operation, it is first necessary to declare which mechanism is to be operated.

Unit This refers to the increments in which a program is created.
On some occasions, only one mechanism configures the unit; on other occasions,
multiple mechanisms (multi-mechanism) are involved.

Normailly, only one unit is used overall. Under the multi-unit specifications
(conventionally referred to by Nachi as “multi-robot” or as “multi-task” by Daihen),
a multiple number of units can be operated simultaneously.




1.4 Basic concepts applying to the robot

1.4 Basic concepts applying to the robot

This section describes the basic concepts applying to the robot and basic knowledge about the robot.

1.4.1 Robot system

A robot system normally denotes a combination of a robot, a teach pendant, and peripheral
devices which are all connected to one controller.

A Robot body

B: Teach pendant
C: Controller

D: Operation panel

Fig. 1.4.1 Diagram of basic configuration for robot (AX20 controller)

A: Robot body

B: Teach pendant
C: Controller

D: Operation box

Fig. 1.4.2 Diagram of basic configuration for robot (AX21 controller)




1.4 Basic concepts applying fo the robot

1.4.2 Overview: from teaching to auto operation
Proceed as follows to continuously operate the robot.

| Creating the program (teaching)

form.

Preparation

Operation check |

NO

Modifying,
adding, deleting

v

Auto operation

The program is created in the sequence shown below. The entire process is known as
the "teaching work." It refers to creating the program and modifying it into the optimal

Turning on the power,
selecting the program, etc.

each or playback mode})

Manual operations:
recording the program, etc.

(teach mode)

Playing back the program

each or playback mode)

Modifying, adding or deleting
movement commands
Recording, modifying or
deleting function command

(teach mode)

After the creation of the program has been completed, automatic operation is performed.
When automatic operation is performed, the selected program is repeatedly played back.

Preparation

Turning on the power,
starting up the

)

peripheral devices

y

Program selection

I

Start

|

Auto operation




1.4 Basic concepts applying to the robot

1.4.3 Manual operation

“Manual operation” refers to moving the robot with the use of the teach pendant. Guide the robot
to the point to be recorded by means of “manual operation”.

Manual operation has a number of modes including the mode in which each axis of the "robot" is
operated separately, and a mode in which the robot tip is moved in a straight line.

Fig. 1.4.4 Moving the robot tip in a straight line (robot coordinate operation)




1.4 Basgic concepts applying to the robot

1.4.4 Teaching

Teach the robot positions to which it is to be moved and the numerical sequence of these
positions ahead of time.
This job is called “teaching,” and it is performed in the following sequence.

1 Select the teach mode.

Teaching is performed in the teach mode.

2 | Select the program number.,

Select the number of the program to be used.

3 Successively record the operation positions to which the robot is to move and the
robot's postures.
*Move the robot to the recorded position and posture by manual operation.
*Press the record key to record the step.
*Repeatedly press this key to record the steps in succession.

Step 1 A
Current Step 5§
position (Last step)
@
Step 2 /
M Step 4
Step 3

4 | If necessary, record the function commands.

Record the function commands in the appropriate steps. When the function
commands are recorded, signals can be output to an external source or the
robot can be placed in the standby mode, for instance.

See 1-10 "1.4.5 Function Command (Function)”.

5 | Record the END command (function command END) that indicates the program end.

Record the END command (function command END) in the step that ends
the movement.

6 | Check what has been taught and modify it if necessary.

This completes the sequence of the teaching session, and a program is created as a resuit.

The teaching system outlined above is called the “teaching playback system.”

Alternative systems include the “robot language system” and “off-line teaching system.”
The robot supports all of these systems but only the “teaching playback system” is
explained in this instruction manual.




1.4 Basic concepts applying to the robot

1.4.5 Function Command (Function)

In order to operate the hand or gun attached to the robot wrist or capture signals that check the
work, function commands (functions) are recorded at the appropriate positions in the program.

Furthermore, in order to perform complicated work, other programs may be called or, depending
on the status of the external signals, operation may jump to other programs. These are also
recorded as function commands.

Typical function commands

The function commands are expressed using a format based on SLIM (Standard Language for
Industrial Manipulators) which is a robot language.

Alternatively, function commands can be specified using the “FN***" format where a 1 to 3 digit
number is input into the *** part (which is called a function number).

Some typical function commands are listed below.

Table 1.4.1 Typical function commands

_Function- "
Command i%r::g:? Title Description of function
(SLIM)

SET FN32 Output signal ON 'gr\\le specified output signal is set to
RESET FN34 Output signal OFF 'Ic')t;:eF specified output signal is set to
DELAY EN50 Timer :i)nﬁ:ration stands by for the specified

Another program which has been
CALLP FN80 Program call specified is called.

Conditional When the specified signal is ON,

CALLPI FN81 program call another program is called.

The execution of the program is
END FN92 END ended.

Teaching example

END (FN92)

. " Ees

Step 6/ DELAY [2] (FN50)

Step 7RESET [1] (FN34)

Step 3 DELAY[1]  (FNS50) The square brackets [ ] following an

Step 4 SET [1] (FN32) function command indicate the
parameter which has been set.

In the case of the teaching example above, the robot operates in the following way.

(1) After the robot has moved to the position in step 2

Step 3 DELAY [1] (FN50) .......... Operation stands by for 1 second.
Step 4 SET [1] (FN32) ............... Output signal “1” is set to ON.

(2) After the robot has moved to the position in step 5
Step 6 DELAY [2] (FN50) .......... Operation stands by for 2 second.
Step 7 RESET [1] (FN34) ........... Output signal “1” is set to OFF.
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1.4 Basic concepts applying fo the robot

1.4.6 Auto operation

The following steps are taken to automatically run the program which has been created.

1 Select the playback mode.

One of the following playback methods may be selected.
Step: The program is executed step by step.
Cycle: The program is executed once from start to end.
Continuous: The program is executed continuously.
“Cycle” or “step” playback is selected to check what has been taught or
perform a trial run for auto operation. (The program can be stopped on a
step by step basis in these modes.)
“Continuous” playback is used for actual operations.

2 | Proceed with playback.

The robot starts to move from its current position to step 1. (It is also
possible to specify the start step.)

.. Current
by position Last step
3 B
o
: y
[
L .
.. ..
.‘ @e°* oy

With one-time playback (cycle),
the robot moves from the current position to step 1 and subsequent steps,
and its movement ends with the last step.

For the second and subsequent times: the robot moves from the step 1
and subsequent steps, and its movement ends with the last step.

Current position
[ |
L]
:----’—D--o =l Last step

. :

End
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NOTE
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Chapter2 Names and functions of the
operation switches and keys

In this chapter, the functions of the operation switches and keys provided on the
robot controller will be described.

2.1 Controller

2.1.1 When the AX20 controller is used TN —
2.1.2 When the AX21 controller is USEd ........ocvereee cevee coresenenessnreenses
2.2 Operation panel (provided with AX20 controller only) ..cceevvereveraaes

2.3 Operation box (provided with AX21 controller only).....c.cocvrvvnircrrnrcreniiens 2

2.4 Teach pendant . e e Shteyat rrer s e res

2.4.1 External appearance of teach pendant (AX20 Controller)
2.4.2 External appearance of teach pendant (AX21 Controller)
2.4.3 Functions of buttons and switches ..
2.4.4 Functions of operation keys ....... e s
2.4.5 Configuration of display screen '
2.4.6 Concerning the operation of the f keys........

2.5 To INPut Characters ... e e er et sveac s s cresss s sp s £






2.1 Controller

2.1 Controller

2.1.1 When the AX20 controller is used

The power switch and operation panel are provided on the front panel of the AX20 controller, and
the teach pendant is connected here as well.

OPERATION
PANEL
TEACH
PENDANT
POWER
SWITCH

Fig. 2.1.1 AX20 controller

Power switch
This turns the power of the controller ON and OFF.

Teach pendant
The teach pendant has the keys and buttons to perform teaching, file operation, various

condition settings, etc.

Operation panel
Buttons for performing the minimally required operations such as motor power ON, starting

and stopping automatic operation, emergency stop, and switching between the teach and
playback modes are provided.




2.1 Controller

2.1.2 When the AX21 controller is used

The power switch is provided on the front panel of the AX21 controller. The teach pendant and
operation box are connected to the side panel area of the controlier.

_ Teach Operation
[ pendant box
. s -
5 &
o
==

i —
Controller main unit

Fig. 2.1.1 AX21 controlier

Power switch
This turns the power of the controller ON and OFF.

Teach pendant

The teach pendant has the keys and buttons to perform teaching, file operation, various
condition settings, etc.

Operation box

Buttons for performing the minimally required operations such as motor power ON, starting

and stopping automatic operation, emergency stop, and switching between the teach and
playback modes are provided.




2.2 Operation panel (provided with AX20 controller on!

The operation panel is provided with the minimum buttons required to exercise basic control over the robot such
as motor power ON, switching between the modes, starting and stopping automatic operation, and emergency
stop.

=
i K
Fig. 2.2.1 Operation panel
Table 2.2.1 Functions of buttons and switches on the operation panel
Indication used in this manual Description of function

This is used to set the motor power to ON. When it is set to ON, the robot is

(A) | [Motor power ON button] readied for operation.

(B) | [Start button] In the playback mode, this starts the program which has been specified.

(C) | [Stop button] In the playback mode, this stops the program which is in the start status.

This is used to select the mode. The teach or playback mode can be selected.
(D) | [Mode selector switch] This switch is used in combination with the [Teach pendant enable switch] on
the teach pendant.

When this is pressed, the robot is set to emergency stop. Emergency stop is
performed by pressing the switch on the operation panel or on the teach

(E) | [Emergency stop button] pendant.

To release emergency stop, turn the button clockwise. (The button will then
return to its original position.)

. POINT
Q The operation panel is connected to the AX20 controller as a standard accessory.
it cannot be connected to the AX21 controller.




2.3 Operation box {provided with AX21 controller only)

2.3 Operation box (provided with AX21 controller only)

The operation panel is provided with the buttons minimally required to exercise basic control over the robot such
as motor power ON, starting and stopping automatic operation, and emergency stop.

(E)

% F b

FE
EMERGENCY STOP |

5E & \
A) e PLAYBAEK TEAEFH | 0

Sk » &
(B) START STOPR (©)

Fig. 2.3.1

Operation box

Table 2.3.1 Functions of buttons and switches on the operation box

Indication used in this manual

Description of function

(A) | [Motor power ON button]

This is used to set the motor power to ON. When it is set to ON, the robot is
readied for operation.

(B) | [Start button]

In the playback mode, this starts the program which has been specified.

(C

~

[Stop button]

In the playback mode, this stops the program which is in the start status.

(D) | [Mode selector switch]

This is used to select the mode. The teach or playback mode can be selected.

This switch is used in combination with the [Teach pendant enable switch]} on
the teach pendant.

(E) | [Emergency stop button]

When this is pressed, the robot is set to emergency stop. Emergency stop is
performed by pressing the switch on the operation box or on the teach
pendant.

To release emergency stop, turn the button clockwise. (The button will then
return to its original position.)

The operation box is connected to the AX21 controller as a standard accessory.
It cannot be connected to the AX20 controller. it also differs from the separate operation board

which is an optional accessory of the AX20 controller.




2.4 Teach pendant

2.4 Teach pendant

2.4.1 External

appearance of teach pendant (AX20 Controller)

The teach pendant is provided with the operation keys, buttons, switches, etc. for creating
programs and performing various settings.

Teach pendant
enable switch

Enable switch

(Deadman switch) EE £8 D3 =i %\

(at both left and = i

right of rear panel) D N [ O
)

Emergency stop button

&

EEEDD

-
-
el

!

il

Liquid crystal
display

Operation
keys

Fig. 2.4.1 Teach pendant (AX20 Controller)




2.4 Teach pendant

2.4.2 External appearance of teach pendant (AX21 Controller)

The teach pendant is provided with the operation keys, buttons, switches, etc. for creating
programs and performing various settings. Also, the numerical keys are equipped with commands
such as movement commands and frequently used functional commands.

Emergency stop button

Teach pendant
enable swifch

B2EE

oty
-
=

!

-y
-
=k

1

-
=
]
~
[/}
=
Lad

i

s ) | -
@I ID %&_ I(.j:g;li(aiycrystal
ap ab

\ Operation

s | keys

(Deadman switch)
(at both left and
right of rear panel)

Enable switch (

Fig 2.4.1 Teach pendant (AX21 Controller)
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2.4 Teach pendant

2.4.3 Functions of buttons and switches

The buttons and switches on the teach pendant have the following functions.

Table 2.4.1 Functions of buttons and switches

External Indication used in this L
Function
appearance manual 4

This is used to switch between the teach mode and the
playback mode in combination with the [Mode selector
switch] on the operation panel or operation box.

For further details, refer to “3.2 Mode selection” in
Chapter 3.

[Teach pendant enable
switch]

When this is pressed, the robot is set to emergency
stop.
[Emergency stop button] To release emergency stop, turn the button clockwise.

(The button will then return to its original position.)

This switch is provided on the rear panel, and it is used
when the robot is to be manually operated in the teach
mode.

Normally, it is provided on the left side only. There may

be two buttons, one at the left and the other at the right
i = as an option.

_ [Enable switch] When the enable switch is grasped, power is supplied

L d (Deadman switch) to the robot (the motor power is turned ON). The robot
| | can be operated manually only while the switch is

grasped.

If an impending danger is sensed, either release the

enable switch or grasp it tightly until a clicking sound is

heard.

For details on how to operate the enable switch, refer
to “3.3 Turning the motor power to ON” in Chapter 3.




2.4 Teach pendant

2.4.4 Functions of operation keys

The operation keys provided on the teach pendant have the following functions.

Depending on whether a Nachi or Daihen robot has been used to date, the same operation ke
may have a different function. A difference in function is indicated by the macHd, Em#lﬁﬂ or

display.

(There is no nacHi or BEEEY display if the key functions in the same way for both robots.)

WAL

BAHEN

: This denotes a setting for users who have been using a controller available prior to

the AW from Nachi.

: This denotes a setting for users who have been using a controller available prior to

the EX from Daihen.

YT - This is denotes a setting for users of Daihen AX 21 products. (Including NACHI AX21)

Table 2.4.2 Functions of operation keys

External Indication used in this 3
appearance manual Function
ENABLE [ENABLE] The functions are executed by pressing this key

together with other keys.

B When this is pressed on its own, the mechanisms
are selected.
When a multiple number of mechanisms are
connected to the system, the mechanism to be

[UNIT/MECHANISM] operated manually is selected.

B When this is pressed together with [ENABLE], the
unit is selected.
When a muitiple number of units are defined in the
system, the unit to be operated is selected.

This key is used by a system in which a multiple
number of mechanisms are connected, and it has the
following functions.

B When this is pressed on its own, it selects or
releases coordinated manual operation.

B When this is pressed together with [ENABLE]
during teaching, it selects or releases coordinated
operations.

When cooperative operation is specified for a move
command, “H” appears before the step number.

[SYNCHRONIZE]

INTERP
tEgORD

B When this is pressed on its own, one of the
coordinates is selected.
During manual operation, the coordinate system
that serves as the reference for operation is
selected. Each time it is pressed, the axis
independent, orthogonal coordinates (or user
[INTERP/COORD] coordinates) or tool coordinates are selected and
displayed on the LCD screen.

B When this is pressed together with [ENABLE], the
interpolation type is selected.
This switches the interpolation type (joint
interpolation, linear interpolation or circular
interpolation) of the recording status.
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2.4 Teach pendant

Table 2.4.2 Functions of operation keys

External indication used in this —
appearance manual Function

B When this is pressed on its own, the manual speed
is changed.
The operating speed of the robot during manual
operation is selected. Each time it is pressed, one
of the 1 to 5 operating speeds is selected (the
higher the number, the faster the speed).
Furthermore, the following function is provided as
welk

wacHi The playback speed recorded in the steps is
also determined by the manual speed which
has been selected by this key.

(oo 3P0 ) [CHECK SPD/TEACH The above setting is not established. Set the
SPEED] playback speed when teaching the movement

commands.

This function is set by selecting [Constant
Setting] — [5 Operation Constants] —
[4 Record speed] — [Value of recording
method — Decision method].

B When this is pressed together with [ENABLE], the
check speed is changed.
The speed during a check go or check back
operation is selected. Each time it is pressed, one
of the 1 to 5 operating speeds is selected (the
higher the number, the faster the speed).

B When this is pressed on its own, continuous or
noncontinuous is selected.
Continuous or non-continuous during a check go or
check back operation is selected.

When continuous operation is selected, the

FooNTh [STOP/CONTINUOUS] operation of the robot does not stop at each step.

B When this is pressed together with [ENABLE],
playback is stopped.
The program being played back is stopped. (This
has the same function as the stop button.)

B When this is pressed on its own, the screen is
selected or moved.
If a multiple number of monitor screens are

[CLOSE/SELECT displayed, the screen targeted for operation is
e SCREEN] selected.

B When this is pressed together with [ENABLE], the
screen is closed.
The selected monitor screen is closed.

B When these are pressed on their own, they have
no function.

B When these are pressed together with the
[Enable(Deadman) switch], the axes are operated.
The robot is moved manually. If an auxiliary axis to
be moved, the operation target is selected ahead of
time using [UNIT/MECHANISM].

[Axis operating keys]

HEE
B
BEE
GO




2.4 Teach pendant

Table 2.4.2 Functions of operation keys

External
appearance

Indication used in this
manuatl

Function

] GHEGK\
CHECK
G0 | NBACK

[CHECK GOJ
[CHECK BACK]

B When these are pressed on their own, they have
no function.

B When these are pressed together with the
[Enable(Deadman) switch], the check go or check
back operation is performed.

Normally, the robot is stopped at each recorded
position (step) but it can also be operated
continuously.

Use [STOP/CONTINUOUS] to select step or
continuous.

0. WRIT!

[O.WRITE / REC]

B When this is pressed on its own, the movement
command is recorded.
During teaching, the movement command is
recorded.
This can be used only when the last step in the task
program has been selected.

W When this is pressed together with [ENABLE], the
movement command is overwritten.
The already recorded movement command is
overwritten by the current recording statuses
(position, speed, interpolation type, and accuracy).
However, the command can be overwritten only
when changes are made to what is recorded for the
movement commands. A movement command
cannot be overwritten by a function command,;
neither can a function command be overwritten by
another function command.

nacH The recording position, speed and accuracy of
a recorded movement command can each be
revised using [MOD Position], [SPD] and
[ACC], respectively.

B®EY The recording position of a recorded
movement command can be revised using
[MOD Position].

The [SPD] and [ACC] key functions are set by
selecting [Constant Setting] —[5 Operation
Constants] — [1 Operation condition] — [5
Usage of SPD key] or [6 Usage of ACC keyl.

[INS]

B When this is pressed on its own, it has no function.

B When this is pressed together with [ENABLE], a
movement command is inserted.

macHE The movement command is inserted “Before”
the current step.

HAZRI The movement command is inserted “After’
the current step.

“Before” can be changed to “After” or vice
versa by selecting [Constant Setting] —
[5 Operation Constants] —[1 Operation
condition] —[7 Step insertion position].
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2.4 Teach pendant

Table 2.4.2 Functions of operation keys

External indication used in this s
appearance manual L

This key functions in a different way depending on the
application concerned.

When the spot welding application is used

B When this is pressed on its own, the spot welding
command is set.
It is used to set the spot welding commands.
Each time the key is pressed, the ON or OFF is
selected for the recording status.

NP B When this is pressed together with [ENABLE], the
ARC [CLAMP ARC] spot welding gun is manually pressurized.

When the arc welding application is used

B When this is pressed on its own, commands are
easily selected.
Selects “easy teach mode”, which allows you to
select move commands, welding start/stop
commands and frequently used application
commands with simple operations.

B When this is pressed together with [ENABLE], it
has no function.

B When this is pressed on its own, it has no function.

WoD B When this is pressed together with [ENABLE], the
[MOD Position] position is modified,

The position stored in the movement command
now selected is changed to the current robot

position.
Press this for help concerning an operation or function.
HELP [HELP] e : . o
The built-in tutorial function (help function) is called.
B When this is pressed on its own, it has no function.
B When this is pressed together with [ENABLE], a
DEL [DEL] P o [ :

step is deleted.
The step now selected (movement command or
function command) is deleted.

This clears the input or returns the setting screen to

RESET its original status. It also enables R codes (short-cut
[RESET/R] codes) to be input. The function that is to be used can
be called immediately by inputting an R code.

B When this is pressed on its own, a step is specified.
This is used to call a step specified in the program.

(" PROS )

(STEP | [PROG/STEP] B When this is pressed together with [ENABLE], a
program is specified.

The specified program is called.

This enters the menu or numerical input contents.

Entor [Enter] > Determination operation of numerical input can
= / also be performed with arrow keys by
<Constant Setting> - [7F-key] — [7 Numerical
input] and switching to “Cursol” under
[Decision method of numerical input].
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Table 2.4.2 Functions of operation keys

External Indication used in this

appearance manual Function

B When these keys are pressed on their own, the
cursor moves.

B When these are pressed together with [ENABLE],
the page is moved or changed.

e On a screen where the settings are configured on a
@@ multiple number of pages, the page is moved.

[@@ Arrow keys e On a program editing screen, for instance, the
cursor is moved by several lines at a time.

e On a service or constant setting screen, for
instance, the selection items arranged horizontally
(radio buttons) are selected.

e On a teach or playback mode screen, the number of
the current step is changed.

W When this is pressed on its own, a short-cut to the
SETM function command is provided.
During teaching, this short-cut calls the output
signal command (SETM <FN105> function

ouT [ouT] command).

B When this is pressed together with [ENABLE], the
manual sighals are output.
The external signals are set to ON or OFF
manually.

During teaching, this short-cut calls the input signal
[IN] wait “positive logic” command (WAITI <FN525>
function command).

reacH This is used to revise the speed of recorded
movement commands.

BFEE] This is used to set the speed of movement
commands.
(The setting is reflected in the recording
status.)

SPD [SPD]

This function is set by selecting [Constant
Setting] —[5 Operation Constants] —

[1 Operation condition] —[5 Usage of SPD
keyl.

nacHi This is used to revise the accuracy of a
recorded movement command.

BETERY This is used to set the accuracy of a movement
command which is to be recorded. (What has
been set is reflected in the recording status.)

ACC [ACC]

This function is set by selecting [Constant
Setting] —[5 Operation Constants] —

[1 Operation condition] —[6 Usage of ACC
keyl.

During teaching, this short-cut records the timer
- [TIMER] command (DELAY <FN50> function command).
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2.4 Teach

Table 2.4.2 Functions of operation keys

appearance

Indication used in this
manual

Function

[END.~TIMER]

[DariEN 71 Capable of operating the following functions.

B When this is pressed on its own, it will lead to a
short-cut to DELAY (function command)
During teaching, this short-cut records the timer
command (DELAY <FN50> function command)

Bl When this is pressed together with [ENABLE], it
will lead to a short-cut to END (function command)

During teaching, this short-cut records the end
command (END <FN92> function command).

EHER=)~)
(DER)=)
Bl=)=)

Numeric keys/
[0]to [91/[]

B When these are pressed on their own, numbers (0

to 9, decimal point) are input.

B When [1] is pressed together with [ENABLE], ON is

selected.
On a setting screen, for instance, a check mark is
placed inside the check box.

B When [2] is pressed together with [ENABLE], OFF

is selected.
On a setting screen, for instance, the check mark
inside the check box is removed.

B When [3] is pressed together with [ENABLE], redo.

This re-does the operation which was restored by
clearing (undo) the operation immediately before. It
is effective only while creating a new or editing an
existing program.

B When [0] is pressed together with [ENABLE], “+” is

input. Input “+”.

B When [+] is pressed together with [ENABLE], “-" is

input.
input “-".
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2.4 Teach pendant

Table 2.4.2 Functions of operation keys

73

External Indication used in this

Function
appearance manual

X Capable of operating the following functions.

B When these are pressed on their own, numbers (4
to 9) are input.

B When [4] is pressed together with [ENABLE],
AS/AE is selected.
During teaching, commands regarding arc welding
will be displayed on the f key (f1 ~ f12).

B When [5] is pressed together with [ENABLE],

WS/WE is selected.
During teaching, commands regarding weaving will

@ be displayed on the f key (f1 ~ f12).

(7 (8 B When [6] is pressed together with [ENABLE],
(AS/AR) fiS/WE) (SENSOR | Numeric keys/ SENSOR is selected.

[4] to [9] During teaching, commands regarding sensor will
be displayed on the f key (f1 ~ 12).

B When [7] is pressed together with [ENABLE], P is
selected.
This short-cut calls the movement command for the
Joint Interpolation (JOINT).

B When [8] is pressed together with [ENABLE], L is
selected.
This short-cut calls the movement command for the
Line Interpolation (LIN)

B When [9] is pressed together with [ENABLE], C is
selected.
This short-cut calls the movement command for the
Circular Interpolation (CIR).

W When this is pressed on its own, a number or
character is deleted.
The number or character before the cursor position
is deleted. The key is also used to release a
selection during file operations.

(BS [BS] (Back space) B When this is pressed together with [ENABLE],
- undo the operation immediately before.

The operation performed immediately before is

cleared, and the status prior to the change is

restored.

It is effective only while creating a new or editing an

existing program.

l FN [FN] (Function) This is used when selecting the function commands.

This opens the program editing screen.

% [EDIT] On the program editing screen, principally the function
D commands are changed, added or deleted and the
parameters of movement commands are changed.

1/ When a teach pendant with touch panel specifications
h [VF] (Interface) is used, the interface panel window is opened.

~[f12] | f e These are used to select the icons displayed at both
—> Y sides of the LCD screen.
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2.4 Teach pendant

2.4.5 Configuration of display screen

Indicated on the display screens are the program and settings used for the current operation and
the icons (f keys) for selecting the various functions.

SNENIONICIN

Progryn | Step Y| 7/71/2003 \j0:52

[0 ] Robit Prog
e 0.0 % JOINT AT T1
Monitor2
lan z
= :
File S
Ea 7
Constant
Somng AGC
ik
7 <
Dhiie. _ Smooth

Fig. 2.4.2 Configuration of display screen (under standard specifications)

1 | Mode display area

The selected mode (teach, playback or high-speed teach) is displayed here. (The
highspeed teach mode is optional.)
The motor power, operation underway and emergency stopped statuses are also

displayed.
Table 2.4.3 Status display
. : - Piayback
Status Teach mode Shr
Motor power OFF Teach
Motor power ON, servo power OFF, now Teach

saving energy (playback mode)

Motor power ON, servo power ON rencn gk

Motors  energized, check GO/BACK
operation underway (teach mode), now
operating (playback mode)

Emergency stopped Teach g
ERROP

2 | Program number display area

The number of the selected program is displayed.
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2.4 Teach pendant

10

Step number display area
The number of the step selected in the program is displayed here.

Date & time display area
The current date and time are displayed here.

Mechanism display area

The mechanism targeted for manual operation is displayed here.
With a multi-unit specifications robot, the numbers of the units involved in the teaching
are also displayed.

Coordinate system display area

The selected coordinate is displayed here.

Table 2.4.4 Coordinate system display

Types of coordinate systems Display

Axis coordinate system

Machine coordinate system

Tool coordinate system
(The number on the left of the icon is the tool number.)

Work coordinate system

Absolute coordinate system (world coordinate system)

Cylindrical coordinate system

User coordinate system
(The number on the left of the icon is the coordinate number.)
Welding line coordinate System

Speed display area

The manual operation speed is displayed here. When [ENABLE] is pressed, the check
speed is displayed.

Table 2.4.5 Speed display

Speed Display

Manual speed I Manust
Check speed | Ems%‘
- H

Monitor display area
The contents of the program are displayed here (in the case of the initial settings).

f key display area
The functions that can be selected using the f keys are displayed here. The six keys on
the left correspond to f1 to f6; the six keys on the right correspond to 7 to f12.

See 2-18 “2.4.6 Concerning the operation of the f keys”.

Variable status display area

The status displays including “input wait (I wait)” and “external start selected” appear as
icons in this area. When this status ends, the icon is cleared.
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2.4 Teach pendant

Table 2.4.6 Status icon display
Status
External signal input waiting (I waiting)

“Start selection: External” or “Program selection: Internal” now
selected

“Start selection: Internal” or “Program selection: External” now
selected

“Start selection: External” or “Program selection: External” now
selected

Software PLC now operating

Software PLC now stopped

SR

Machine lock now set

Dry run now set

TOE | NS
2 G2l

Now connected with external PC via Ethernet

H'l

Automatic backup proceeding

(g
(The extent to which the operation has been completed is Im
indicated as a percentage.) ]
Temporarily stopped (with station startup only) Stop

-
=
L=

Holding or now paused

*  This is displayed only when the hold signal or pause signal
is input during playback.

Mechanism now disconnected

e,
ol

1/O simulation mode now selected

&

J5 axis in singular point status

Fone
Servo gun: Now writing gun search reference position ?
Servo gun: Now selecting recording position check mode -

POS.

Mechanism connected

Number: mechanism number - number of sub mechanism
connected

(The mechanism disconnection function is an option.)
Mechanism released

Number: mechanism number - number of sub mechanism
connected

(The mechanism disconnection function is an option.)

N
ﬁ

Robot in the start enable area

Now Log in
(The 3 digit number signifies the user 1D)

Not all of the optional functions are listed in the above table. For details on any of the icons not
described in the table, refer to the operating instructions for the optional functions concerned.
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2.4 Teach pendant

2.4.6 Concerning the operation of the f keys

A number of icons are assigned to the f key display area. The initial allocation of the icons differs
according to the application such as spot welding, arc welding and so on. It is also switched in
accordance with the selected mode or operating conditions.

The initial allocation of the f keys differs according to the application. For details
on the initial allocation, the user should refer to those sections in Chapter 9 and
beyond in this instruction manual which correspond to the application that will be
used.

To select the function assigned to an icon, press the corresponding f1 to f12 keys at the side of

the icons.
a2 Program | Step E
] » 0 o ||
| [EX] [covrdy |
The functions are selected by v ) &b
pressing the [f1] to [[12] keys at the f2] = L ;
side of the icons. - ﬁ‘émi |
f3| » E :
— Monitar2 :
. . i[E &) )
For instance, when [f4] is pressed, f4 ‘ |_| ‘ .
[File operation] is selected. —> % :
% B s, R
-~ = ‘Constant ;
f6 g
-5 :

Normally, a function is selected by pressing one of the f1 to f12 keys on its own. However, in
some cases the key must be pressed together with [ENABLE].

«— An icon with a mesh display can be
selected by pressing [ENABLE].

When [ENABLE]
is pressed, the
display changes.

'
]
1
]
'
'
1
1
|
|
'
'
)
'
]
]
'
)
]
1
1
1
|
'
]
'

— Some icons are displayed only after
[ENABLE] is pressed.

POINT

When a teach pendant with touch panel specifications is used, touch the icons
directly instead of pressing [f1] to [f12].
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2.5 To input characters

2.5 To input characters

The method used to input characters is described here.

I Functions of soft keyboard

@%@]..@

TR

iBlank]

When the status in which characters can be input is established, the soft keyboard
starts up.
A
T[] DMER:
N 70 S I
ale]e] e N
K[Lm o e I
a || 6 L LR
kT 2o I '
] LA o e |
- s
e .4
To select characters
Select the characters using the up, down, left and right keys, and press [Enter] or f11
<Enter>.
8 Soft-Keyboard A
[NACHIROBOT '
To move the cursor in the character input field
Press the left or right key while holding down [ENABLE].
To input a space
Press 4 or {10 <Blank>.
&) Sot-Keyboard ) N
§§NACH1 ROBOT
To delete a character
Move the cursor to the right of the character to be deleted, and press f5 <BS>.
The character to the left of the cursor is now deleted.
To record the characters which have been input, press 12 <Complete>.

>> The characters are recorded, and operation returns to the original screen.
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Alphanumerics and half-size symbols can be input in the initial start status of the
soft keyboard.

Input the characters by following the steps on the previous page.
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Chapter 3  Turning the power on/off and
manual operation

This chapter describes how to turn the power on/off and how to operate the robot
manually.

3.1 Turning the control power 10 ON ..o ccccii s et n s e enae e eenee =1

3.2 MOAE SRIBCHON. ... eriineerscrrniarsrsessassessressasrsmsenssansssassssosensssasess socasasanessnes sorns G2

3.2.1 When the AX20 controlfer is USEH ........ccceovveeveerenereneserenenssinresenenenensnes 3-2
3.2.2 When the AX21 controller is USEd.........cvevemcrmeensissnsissssssnsnesens .33

3.3 Turning the motor power 10 ON.........cocioie v 34

3.4 Moving the robot manually.........oci i o oo s
3.4.1 Movement DIreCHON ... covsvraoresrn ossesmnn s ssses rmee mmas or et e xesimess e e s smmnns e
3.4.2 Moving the robot manually i 3-9
3.4.3 Switching the mechanism ........cccemwnencsoren B e e 3-10

3.5 Turning the motor power fo OFF

3.8 Turning the control power fo OFF ...,







3.1 Turning the control power to ON

3.1 Turning the control power to ON

In order to use robot, first turn the controller's power (control power) to ON.

Before turning on the control power, the controller’s door must be closed without fail.
Receiving an electric shocks from touching any of the power supply areas may result in
DANGER death or serious injury.

1 Turing the control power to ON

First, check the position of the circuit breaker (power switch). (This position
differs depending on the series and the specifications.)

-

f \
)- 4
- o

°

Power switch

Controller

OFF ‘ Turn the circuit breaker to the ON position.

o >> The AX20/AX21 system starts up automatically, and self-diagnosis is commenced.

S5

If self-diagnosis is completed without any problems detected, a screen such as
the one shown below is displayed on the teach pendant.

Ttiehos 1052

The robot is now ready to operate.
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3.2 Mode selection

3.2 Mode selection

The AX20/AX21 controller features the teach mode which is mainly for creating programs and the playback

mode which is for automatically running the programs.

3.2.1 When the AX20 controller is used

The mode is selected using the [Mode selector switch] on the operation panel provided on the

front of the controller.

I Mode selection (when the AX20 controller is used)

The mode can be checked on the teach pendant display.

i "reach &' Program | Step 7492003 1052 | - _‘.l
' wu | o S ToathiPiay
' _p,m:lﬁ*’m
| &= Z | ——
@ G To change the mode, use the [Mode selector switch] on the operation panel.

The correlation between the switch positions and the modes selected is shown below.

Mode Switch position Teach pendant display

Teach mode @

Playback mode @G

In this status, however, the robot cannot be operated either manually or automatically.

Perform the following operation to initiate operation.

% Turn the [Teach pendant enable switch] on the teach pendant to the teach or
g%, playback position (so that the operation panel and teach pendant are both set to

G @ the same mode).

When one of the following combinations is used, the robot can
automatically.

be operated manually or

Teach pendant enable switch

Teach pendant

o0

Operation panel

Manual operation enabled

* Set both switches to the

Manual operation disabled
Automatic operation disabled

* It is now possible to perform
operations which do not

Mode teach position. : .
selector involve moving the robot.
switch Manual operation disabled

Automatic operation disabled

* It is now possible to perform
operations which do not
involve moving the robot.

Automatic operation enabled

* Set both switches to the
playback position.

The following explanation concerns manual operation and teaching so keep the

teach mode as the selected status.




3.2 Mode selection

3.2.2 When the AX21 controller is used

Use the [Mode selector switch] on the operation box to switch the mode.

|l Mode selection (when the AX21 controller is used)

The mode can be checked on the teach pendant display.

Stap THUE003 10.52 = '-

o . :'arg.w
R

B5E R
a3 d’MYBACK TEAC)H

N

Turn the [Mode selector switch] on the operation box to the teach or playback
position.
>> The mode is switched to the selected setting.
The correlation between the switch positions and the modes selected is shown
below.

Mode Switch position Teach pendant display
mﬁ@ %@@ Toach gy
Teach mode
£ oHE
O 530
Playback mode

In this status, however, the robot cannot be operated either manually or automatically.
Perform the following operation to initiate operation.

Turn the [Teach pendant enable switch] on the teach pendant to the teach or
playback position (so that the operation box and teach pendant are both set to the
same mode).

When one of the following combinations is used, the robot can be operated manually or
automatically.

Teach pendant Teach pendant enable switch

S %
o

Operation box

Manual operation disabled
Automatic operation disabled

3 “ {
Manual operation enabied

BE mR
kaam Tl

*  Set both switches to the * |t is now possible to perform

e teach position. o meving e robe, |-
selector g :
switch

BE #HF
& i o)

Manual operation disabled

Automatic operation disabled Automatic operation enabled

* It is now possible to perform %
operations which do not
involve moving the robot.

Set both switches to the
playback position.

The following explanation concerns manual operation or teaching so establish the
manual operation enabled status before proceeding any further.
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3.3 Turning the motor power to ON

3.3 Turning the motor power to ON

To move the robot, turn the motor power to ON. If the robot is not going to be moved, the motor power need not
be turned to ON.

EEE—————
Before turning the motor power to ON, be absolutely sure to check that no one is

near the robot. If the robot should move without warning and come into contact or
DANGER sandwich a person, death or serious injury may resuit.

I Turning the motor power to ON (in the teach mode)

Take the following steps to turn the motor power to ON in the teach mode.

l Check that the teach mode has been selected.
o ;' Program | Step 12003 10.52 i “ ‘ . =

’l SEL

e [

If the teach mode has not been selected, turn the [Mode selector switch] and set it to the
teach mode.

(AX20 controller) Press the [Motor power ON button].
| When the AX20 controller is used, the [Motor power ON button] is provided on the
operation panel.

G When the AX21 controller is used, the [Motor power ON button] is provided on the
/ operation box.

>> The motor power does not come on yet. In this status, the green lamp of the [Motor

(AX21 controller) power ON button] starts flashing.
Mﬁbfé:ﬁ;ﬁN >> The indicator which indicates that the motor power is ON and the ready status is

established appears in the mode display area of the teach pendant.

Step T172003 1300 - .l Lézy
[

Grasp the [Enable switch(Deadman switch)].
>> While this switch is grasped, the motor power is turned on. The green lamp of the
[Motor power ON button] stops flashing and lights.
>> The indicator which indicates motor power ON (servo ON) appears in the mode
display area of the teach pendant.
The robot can now be operated by pressing the [Axis operation keys] while grasping
the [Enable switch(Deadman switch)).

Teach 2 p_':*;:':—_s&:.L. 1720

This completes the preparations for operating the robot.




3.3 Turning the motor power to ON

To operate the robot in the teach mode, the robot must be operated while the enabile

@ Concernmg the operation of the enable switch {Deadman switch)
switch is grasped. (This switch is not used in the playback mode.)

= If the enable switch is released, the mofor power is tummed off, and the robot stops
immediately. When the enable switch is grasped again, the motor power comes back on.

» Grasping the enable switch tightly untit a clicking sound is heard also causes the motor
power to be turned off and the robot to stop immediately.

» Two enable switches may be provided on the rear panel of the teach pendant as an
option. In this case, the motor power is turned off also by grasping both of these switches
simultaneously.

+ When the emergency stop button has been pressed or the emergency stop command has
been input from an external source during operation, the motor power can ho lenger be
turned on or off by operating the [Enable switch]. In cases like this, perform stepsgﬂ to
above.

When the enable switch cannot be operated
* Has the emergency stop button on the teach pendant been pressed?
— Turn the emergency stop button clockwise to release it.

» Has the emergency stop command been input from an external source?
— The preparatfions for the peripherat devices (on the system side) have not been
completed. First complete the preparations on the system side, and then release the
emergency stop command.

« Are the [Teach pendant enable switch] on the teach pendant and the [Mode selector
switch} on the operation panel {operation box) both at the “teach” position?
-> Set both switches to the “teach” position.

I Turning on the motor power (in the playback mode)

Proceed as follows to turn on the motor power in the playback mode.

Check that the playback mode has been selected.

7 7 -« =
Step | %2003 1903 | @
[ s .
= Tearh/Piay:
1:NVE ‘CndEnn

(AX20 controller) Press the [Motor power ON button].
I >> The motor power is turned on, and the specified program can be played back at

any time.
>> The indicator which indicates motor power ON (servo ON) appears in the mode
display area of the teach pendant.

72008 11:05 | = -l @ |
TRachiElay
-'[Ceudum

(AX21 controller)

EEER
MOTER ON
'@ The enable switch need not be operated.
““““-\;' In the playback mode, the motor power is turned on automatically by pressing the [Motor

power ON button]. Therefore, the enable switch is not used.
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3.4 Moving the robot manuall

3.4 Moving the robot manually

In this section, the robot will actually be moved. Before proceeding, memorize to some extent how the robot
moves.

3.4.1 Movement Direction

The robot is operated in accordance with the selected coordinate system. The following

coordinates systems are the ones that are frequently used.

* Axis coordinate system == Each of the robot's axes moves independently.

- Machine coordinate systemT -+ The robot tip moves in a straight line. (The tip moves along
the coordinates referenced to the robot.)
The direction of the axis along which the wrist moves differs
depending on the type of application (such as spot welding
or arc welding) used.

Movements of the robot using the axis coordinate system

The robot body rotates. The upper arm rotates.

e

i

The lower arm moves back and forth. The wrist moves up and down.
)
o AP
e |
The upper arm moves up and down. The wrist rotates.

Fig. 3.4.1 Movement directions in the axis coordinate system




3.4 Moving the robot manuall

Movements of the robot in the machine coordinate system
for the spot welding application

maintaining the tool center.

RY+

maintaining the tool center.

The robot rotates around the X axis while

The robot rotates around the Y axis while

=)

The robot moves along the Z axis.

maintaining the tool center.

The robot rotates around the Z axis while

Fig. 3.4.2 Movement directions in the machine coordinate system (for the spot welding application)




3.4 Moving the robot manuall

Movements of the robot in the machine coordinate system
for the arc welding application

g iz
AN
LS

The robot moves along the X axis.

The rotation of the sixth axis rotation center line
centers on the Z axis while the tool tip is fixed.

RY+

The rotation of the torch centers on the torch tip
on the plane formed by the torch line and Z axis
while the tool tip is fixed.

S

The rotation of the torch centers on the torch line
The robot moves along the Z axis. while the torch posture remains fixed and the tool
tip is fixed.

Fig. 3.4.3 Movement directions in the machine coordinate system (for the arc welding application)




3.4 Moving the robot manuall

3.4.2 Moving the robot manually

[ =)
TEAGH

Check that the teach mode has been selected.
Step j Z2003 1052 |

0

Press the [Motor power ON button].
>> The preparations for moving the robot are how complete.

To change the speed, press [CHECK SPD/TEACH SPEED].
>> Any speed from 1 to 5 can be selected. Each time this key is pressed, the speed is
changed by one setting in the following sequence: 1 —2... 5§ 1,andsoon.
Program | Step |
NOT SEL 1]

The selected mechanism
is displayed in colors.

Grasp the [Enable switch (Deadman switch)].
>> While this switch is grasped, the motor power is turned on.

Press the [Axis operation keys] that corresponds to the direction in which the
robot is to be moved.

>> The robot is moved in accordance with the selected coordinate system.

NACHI Notice to Nachi equipment users

Concerning the difference between the orthogonal coordinate system and the system with the AW or earlier
controller by Nachi

In the AW or earlier controller, Nachi used its own coordinate system where the front as seen from the
robot served as the Y direction. In the AX20/AX21 controller, the front has how been changed to serve as
the X direction to follow the international standard.

e

AW or earlier controller by Nachi X AX controller Y

Fig. 3.4.4 Difference between the orthogonal coordinate system and the system
with the AW or earlier controller by Nachi




3.4 Moving the robot manuall i 7

3.4.3 Switching the mechanism

This procedure is used to select the mechanism to be manually operated when a multiple number

of mechanisms have been connected. The mechanism can be selected whether the motor power
is ON or OFF.

The mechanism selected for manual operation is displayed on the teach pendant.

T9i5i2008 4001 T

The currently selected
mechanism is displayed
in color.

To switch the mechanism, press [UNIT/MECHANISM].

>> The selected mechanism changes (and the display of the teach pendant changes.)
Given below is an example where a mechanism is switched in a configuration
consisting of a manipulator and positioner.

Name of manipulator \ Positioner name

Mechanism number Mechanism number

After switching the mechanism, manual operation using the newly selected
mechanism is possible.

While holding the enable (deadman) switches, press the axis keys to operate the
mechanism.
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3.5 Turning the motor power to OFF

3.5 Turning the motor power to OFF

If some kind of danger is perceived while the robot is being operated manually in the teach mode or if work is to
be suspended, release the enable switch (deadman switch) (or grasp it tightly).
When the enable switch (deadman switch) is released or grasped tightly, the motor power is turned off, and the

robot stops immediately.

To turn off the motor power in the playback mode, press the emergency stop button.

1 Turning off the motor power

In the teach mode, release the [Enable switch (Deadman switch)] or grasp it
tightly.
In the playback mode, press the [Emergency stop button] in the upper part of
the teach pendant.

>> The motor power is now turned off.
If the robot is moving, it will stop immediately.

The [Emergency stop button] is locked. To turn the motor power back on, the

lock must be released.
To release the lock, turn the button in the direction of the arrow.

An emergency stop butten is also provided on the operation panel or operation box.
The robot is stopped by pressing any emergency stop bution.

3.6 Turning the control power to OFF )

To suspend the robot operation, turn off the control power.

| Turing the control power to OFF

Check that the robot has stopped.

Set the circuit breaker to the OFF position.
>> The control power is now turned off.
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3.6 Tumning the control power to OFF

NOTE
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Chapter4  Teaching

This chapter describes the teaching work,
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4.1 Teaching procedure

4.1 Teaching procedure

Proceed with teaching by following the steps below.

1 Select the teach mode.

Preparations prior to Teaching is performed in the teach mode.

teaching

2 Input the number of the program.

i@ Page 42 ~

Input the number of the program to be created.
Any number from 0 to 9999 can be input.

3 Record the movement commands (positions to which the robot is to
move and postures).

Move the robot to the recorded position and posture by
manual operation.

Press [O.WRITE/REC] to record the step (movement
command).

Record the steps (movement commands) in sequence by
repeating this process.

Teaching

@™ Page 4-4 ~ 4 | If necessary, record the function commands.

Record the function commands in the appropriate steps. If
function commands are recorded, sighals can be output to an
external device or the robot can be made to stand by.

5 Record the END command (function command END <FN92>) that
indicates the program end.
Record the end command (END <FN92> function command) in
the step that will conclude the operation as the final step.

8 | Check the teaching contents.

Checking of contents

Move in numerical order through the recorded steps and check
@ Paged-43 ~ the recorded positions and postures.

Modify 7 | Revise the teaching contents if necessary

“Fr Page 4-47 ~ Change the recorded points, add or delete steps, etc.
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4.2 Preparations priof to teaching

4.2 Preparations prior to teaching

4.2.1 Input the number of the program

When teaching the robot new movements, provide a number to the program which will now be
created. Any number from 0 to 9999 can be input.

I Input the number of the program.
Select the teach mode.

(" PROG ) While holding down [ENABLE], press [PROG/STEP].
ChABLE] + S g [ 1 p [ 1

>> The [Program Selection] window now opens.

Numeric keys Input the number of the program in the “Designated program” field, and press
[Enter].

When “1” is to be specified as the program number, for instance, press the [1] humeric
key.

B Pirapam Selsction
Corret progran |
Desigrated prosfan |
Edil

LINITT|

- 4 Press [Enter].
cjr >> Program “1”, a new program, is now opened.

712003 1117

[0 J0THT AT T g

If vou do not know which numbers are not yet use:
If you do not know which numbers are not yet used, check the programs
already created by listing them on the display.
“$> See page 4-3 “4.2.2 Listing the programs on the display”.
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4.2 Preparations prior to teaching

4.2.2 Listing the programs on the display

A convenient way to open an already created program is to list the programs on the display and
then make the selection.

Alternatively, the number of a program may be specified directly using the method described in
“4.2.1 Input the number of the program”.

| Listing the programs on the display
Select the teach mode.

(" PROG ) While holdings down [ENABLE], press [PROG/STEP].
ewate] -+ g [ 1, press [ 1

>> The [Program Selection] window now opens.
g

Align the cursor with “Directory”, and press [Enter].

@@ ’ Eﬁ) >> A list of the programs already created is now displayed.

UNET

“45F166  .002 & Horkl
F15F166  .003 8
R
¥
; =
[‘ﬂrtem psh Entsr altar Selecting toe prosram.

ot B Align the cursor with the program to be opened, and press [Enter].
i >> The selected program is now opened.

HAITT

=
%

The program filenames are displayed in this column. The filenames are indicated
using the “robot name.oood” format. “xoxx” denotes the number of the program.

The number of recorded steps is displayed in this column.

if comments have been registered, they are displayed in this column.

.v

5] 5]




4.3 Teaching

4.3.1 Concerning the screen displays during teaching

Various information is displayed on the screen during teaching as shown below. Before
proceeding with teaching, remember this information as background knowledge.

Constart

2 Vi
Sefiing e ACC
[ - =3 S i
h . ¥k
Soee |
Egﬁlies_- . | Smaoth

1 | Program No.

The number of the currently selected program is displayed.
If not even one step has been recorded, “Free” is displayed; if one or more steps have
been recorded, “EX” is displayed.

2 | Step No.
The number of the currently selected step is displayed.

3 | Comment

The contents of the comment (REM <FN99> function command) recorded at step 1 in
the program are displayed as the comment of the program itself. The maximum number
of characters which can be used for the REM function command is 199. However, the
comment which consists of the first 38 of these characters appears in this area.

4 | Manual Speed

With robots destined for Nachi users, the speed which has been set here is also
reflected as the speed of the movement commands.

Each time [CHECK SPD/TEACH SPEED] is pressed, the speed of the recording status
is switched.

§ | Recording status

The currently set speed, interpolation method, etc. are displayed here. The movement
commands are recorded under the conditions displayed in recording status by pressing
[O.WRITE/REC].

8 | Cursor

This cursor indicates operation target. It is displayed as a green bar.

7 | Program contents

The recorded steps are displayed here.
The step numbers are provided for both the movement commands and function
commands.
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4.3 Teaching

4.3.2 Basic teaching operations —For NACHI Nachi users —

Teaching using the movement commands

(1) Operate the robot manually until it reaches the position to be recorded.
(2) Set the speed, interpolation type and other data.
Speed ---This is the speed at which the robot is to move to the recorded position.
Use [CHECK SPD/TEACH SPEED)] to make the selection.
Interpolation type ---This refers to the condition under which the robot is to move to the
-recorded position, and it is selected by [ENABLE] + [INTERP].
Accuracy ---This refers to the degree by which the path along which the tool moves
as it passes through the recorded point of each step is distanced from
the recorded point, thereby describing an arc on the inside of these
points. Use f-key <ACC> to make the selection.
(3) The movement command is recorded by pressing [O.WRITE/REC].

¢ POINT Concerning the movement command data settings
All the movement command data can be changed after teaching. Therefore, untit
v operators become familiar with the operation of the robot, they should simply

remember “how to record the robot positions”.
The data is revised upon completion of the teaching session.
5~ See page 4-47 “4.8 Modifying the program’”,

Teaching using the function commands

(1) Press [FN].
(2) Select the function command to be recorded, and press [Enter].
(3) Specify the parameter (condition) of the function command, and press [Enter].
When there is more than one parameter (condition), press [Enter] with each parameter.

To correct input errors

* If the wrong function or command has been selected, press [RESET/R].
« To correct a numerical value, etc. specified in an function command, press [BS].
* To delete the last operation, press [ENABLE] + [BS].




4.3 Teaching

4.3.3 Basic teaching operations —For Daihen users—

Teaching using the movement commands

When Using Easy Teaching (f keys)
(1) Operate the robot manually until it reaches the position to be recorded.
(2) Press [CLAMP/ARC]. Frequently used commands will be displayed on the f keys (f1 to f12).
(3) Select the type of move command from among the following.

Press [7] : Joint P (Joint interpolation. The same as the conventional “P".)

Press [8] : Line L (Linear interpolation. The same as the conventional “L".)

Press [9] : Circle C  (Circular interpolation. The same as the conventional “C”.)

(4) Set the speed, accuracy and other data.

Speed ---This is the speed at which the robot is to move to the recorded position.

Accuracy ---This refers to the degree by which the path along which the tool moves as it passes
through the recorded point of each step is distanced from the recorded point, thereby
describing an arc on the inside of these points. It is the same as [Overlap ON/OFF]
which was provided with Daihen’s conventional robots. You can specify one of 8
accuracy levels from A1 to A8, and can also select “Overlap Enable/ Disable” as you

do with the existing Daihen robot. In this case, “Enable” would be A8 and “Disable”
would be A1.

(5) The movement command is recorded by pressing f12 <Complete>.
(6) When recording the once-recorded move commands continuously, press [0.WRITE/REC].

When Using Easy Teaching (Numeric Keys)

When teaching movement commands by easy teaching (numeric keys), you can select from 2 types of teach
settings; easy teaching and detailed teaching.

Easy Teaching Setting

(1) By manual operation, move the robot to the location desirable for recording.

(2) Pressing [ENABLE], press the numeric key that is assigned to the interpolation type, desired to be
displayed. When the numeric key is pressed, the interpolation type that is already displayed in the
record status will switch to the interpolation type that has been chosen.

Press [7] : Joint P (Joint interpolation. The same as the conventional “P”".)
Press [8] : Line L (Linear interpolation. The same as the conventional “L".)
Press [9] : Circle C  (Circular interpolation. The same as the conventional “C”.)

(3) Switch each data, such as speed and accuracy, displayed in the recording status

Speed --:This is the speed at which the robot is to move to the recorded.
position. Press [SPEED] and converse

Accuracy -This refers to the degree of the inner tracks the has been recorded when passing
each step. This is also known as the Accuracy; therefore, press [ACC] to make your
selection.

(4) By pressing [0.WRITE/REC] the movement command will be recorded.
(5) When recording the once-recorded move commands continuously, press [O.WRITE/REC].

Detailed Teaching Setting
(1) By manual operation, move the robot to the location desirable for recording.
(2) By using [ENABLE] and determining the numerical key of the desired movement command, directly
select the type of movement command.
Press [7] : Joint P (Joint interpolation. The same as the conventional “P”".)
Press [8] : Line L (Linear interpolation. The same as the conventional “L".}
Press [9]: Circle C  (Circular interpolation. The same as the conventional “C".)
(3) Set the speed and accuracy. For procedures, review "When Using Easy Teaching (f key)".
(4) By pressing f12 <Complete> the movement command will be recorded.

(5) When recording the once-recorded move commands continuously, press [0.WRITE/REC].

posnr )  Concerning the movement command data settings

- All the movement command data can be changed after feaching. Therefore, until
operators become familiar with the operation of the robot, they should simply
remember “how to record the robot positions”.
The data is revised upon completion of the teaching session.
8™ Page 4-47 “4.8 Modifying the program”.
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Teaching using the function commands

When Using Easy Teaching (f keys)
(1) Press [FN]. The categories of function commands (such as signal input/output or program call) will be

displayed on the f keys (f1 to f12).

(2) Select the function command group using the f keys. The function commands registered in that group will
be displayed on the f keys (f1 to f12).

(3) Press the f key for the function command you want to record.

(4) Specify the parameter (condition) of the function command, and press [Enter].
When inputing several parameters (conditions), press [Enter] after each parameter (condition).

When Using Easy Teaching (Numeric Keys)
(1) Pressing [ENABLE], select the numerical key with the desired function command that is frequently used.

Pressing [ENABLE], select the type of function command from the following numerical key
Press [4] : Function commands regarding [Arc Welding] will be listed for both the f key (f 1~ f 12) and

commands.
Press [5] : Function commands regarding [Weaving] will be listed for both the f key (f 1~f 12) and

-commands.
(2) Select the function command, desired to be recorded, from the list of commands.

(3) Set the parameter (condition) of the function command and press [Enter].
When inputing several parameters (conditions), press [Enter] after each parameter (condition).

When teac!
key" needs to be set the “Enable”.
Refer te “4.5.4 Try teaching using easy teaching (pumeric keys)". In “Chapter

4” for the setting procedure.

To correct input errors
» [f the wrong function or command has been selected, press [RESET/R].
*» To correct a numerical value, etc. specified in an function command, press [BS].

» To delete the last operation, press [ENABLE] + [BS].
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4.3 Teaching

4.3.4 What is the interpolation type?

How the tool tip is to be moved is determined by the interpolation type.

Tabie 4.3.1 Interpolation type

interpolation type Path of ool tip movement
Joint interpolation | Since each axis moves

(JOINT) independently, the path of the tool JOINT
tip is not fixed. JOM \/\ﬁomr

Line interpolation | If the next step (target step) The tool tip moves LIN

(LIN) involves linear interpolation, the tool in a straight line.
tip moves in a straight line that
connects the steps. JOINT JOINT

Circular If the target step and the step that JOINT
interpolation follows involve circular

(CIR) interpolation, the tool tip moves

along an arc.

4.3.5 What is the accuracy level?

This refers to the degree to which the path along which the Recorded point
tool moves as it passes through the recorded point of each

step describes an arc on the inside of the recorded point. A1
to A8 can be specified as this degree. : I

—A1 Low

When A1 is specified, the tool will always pass through the

recorded point. When A2 or above is specified, the time N

required for playback is reduced depending on how far the A8 High
tool passes along an arc on the inside of the recorded

points.

Select a stringent (lower) accuracy level at the welding

points and a lax (higher) level in the air cutting areas.

When the AX20/AX21 controller is used, the tool travels

along the inside arc even when the interpolation type differs

for the consecutive steps.

Control over the robot operations that involve accuracy levels differs depending on the application
used.

When the spot welding application is used

When a level from A1 to A8 is specified, the inside Accuracy levels when spot welding is
arc amount changes step by step across a range performed

from 0 to 500 mm. [ [ “Tnside arc
If the accuracy level remains the same, the path of | Level amount
the robot is not affected even when the recording Al 0mm
speed is changed. A2 5mm |
Similarly, even when the playback speed changes, A3 10 mm
there is hardly any effect on the path of the robot. A4 25 mm
(The “playback speed” is the speed resulting from a AS 50 mm
change made by speed override, the low safety ':‘73 100 mm
speed or other actual speed during playback.) A8 ggg mm i




4.3 Teaching

When the arc welding application is used

When a level from A1 to A8 is specified, the overlap Accuracy levels when arc welding is
speed ratio changes step by step across a range performed

from 0 to 100%. . Level Overlap
Even if the accuracy level remains the same, the speed ratio
path of the robot is changed by the recording speed. A1 0%
(The higher the recording speed, the further inside A2 2
the arc which is described.) A3 10 OA’
However, even when the playback speed changes, A4 15 OA’
there is hardly any effect on the path of the robot. ﬁg gg of’
(The "playback speed" is the speed resulting from a A7 75 n/"
change made by speed override, the low safety A8 100 °/°
speed or other actual speed during playback.) This 2

type of speed control is optimally suited to arc
welding, and it is the same as “"Overlap processing
ON/OFF” which was provided with Daihen's
conventional robots. “Overlap processing OFF”
corresponds to A1 whereas “Overlap processing ON”
corresponds to A8. (When the AX20/AX21 controller
is used, this can be set more finely to one of eight
levels.)

(NOTE) In case of a manipulator of which the number of axes is seven or more, the defauit control setting is “Overlap speed
ratio”. Do not change this default setting.




4.3.6 Continue and Pause

The accuracy level described in the previous section can be divided into two types of control
methods, “continue” and “pause.”

With the “continue” method, the robot tool passes smoothly along the inside of the tool path with
no reduction in its speed. (“Continue” is described in “4.3.5 What is the accuracy level?”.)

Since this control method generates the path in such a way that the tool moves along the inside of
the path formed by the recorded points, it is used for those areas where the tool does not make
contact with the work but moves from one point to the next through the air.

With the “pause” method, which is also referred to as “in-position check,” each time the command
position inside the robot reaches a step, the actual robot arrival is awaited before advancing to the
next step.
This method is used at steps such as spot welding which require a high level of positioning
accuracy.

To select continue or pause, open the screen editing screen, and select “0” or “1” at the position
shown in the figure below. When “1” is selected, “P” appears following accuracy levels “A1-A8.”
This indicates that pause has now been set.

“Continue/pause” indicated here (without “P”: pass; with “P”: pause).

4 1200 mn/s LIN A1 TI o
5 600 mm/s LIN AP TI ﬁ -’

RO ne s LN AL TTog S e
Fig. 4.3.1 Example of steps displayed with “pause”

An alternative way to set continue or pause as the recording status is to use the [Continue/Pause]
f key.

\ For linear interpolation For joint interpolation

Recorded point

Recorded point

I

/AS

Continue | As soon as the robot tool has reached the point which is
| away from the recorded point by the distance equivalent
| tothe pulse amounts of the axis encoders which

correspond to the accuracy leve! set, the robot considers
that the tool has reached the recorded point, and it starts
moving the tool toward the next recorded point.
The robot tool does not continue through the recorded points but passes smoothly along
the inside of the tool path with no reduction in its speed.
Exactly how far inside the tool path the robot tool moves depends on the accuracy level
setting.
Recorded point Recorded point
A1P _A1P
/-
<_ £
-ABP ~A8P
Pause

s

When “Pause” is set, since the robot tool moves through the recorded points whether, for
instance, A1P or A8P has been set, there is no difference in the tool path.

However, the accuracy of the actual pause differs according to the accuracy level setting:
the lower the figure used for the accuracy level, the greater the deceleration at the recorded
points and the higher the positioning accuracy which is achieved.

Record the accuracy level for those steps reqt@g positioning accuracy.

4-10
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4.3.7 What is the acceleration?

The “acceleration” is a function which adjusts the smoothness by adjusting the acceleration of the
robot operation. When vibration arises due to a factor such as the rigidity of the tool or work, the
robot can be moved gently by using the function in the movement command concerned. As a
result, the amount of vibration is reduced. Unlike the “accuracy level” which expresses the
positioning roughness when the tool passes through the recorded points, “acceleration” functions
even when there is one movement command.

“Acceleration” can be specified for each movement command, and one of four different settings (0,
1, 2 or 3) can be selected. At an acceleration setting of 0 (D0), the robot accelerates or
decelerates at its maximum capacity, and the higher the setting used, the more smoothly (that is
to say, the lower the acceleration) the robot moves. (Factory setting)

Effects produced by “acceleration”

Speed

Acceleration

setting of 0 /
Acceleration
setting of 1

Acceler;tion’
setting of 2

Acceleration
* setting of 3

2

.
-

Time

Al

¢

#ecel

@

IMPORTANT

e

Fig. 4.3.2 “Acceleration”

Open the screen editing window, and set a level from 0 to 3 at the position shown in the figure
below.
A number appears after “D.” The display is cleared only when 0 has been set.

This is the “acceleration” setting.

l
5 1200 mm/s LIN Al T1 5
57 600 mm/s LIN A2 Ti

58 400 mm/s LIN AIPTI
Fig. 4.3.3 Example of “acceleration” step display

Furthermore, if the “Accel” F key is used, the acceleration can be set in the recording status.

When “acceleration” is set, it always takes longer for the robot to move.
Since this will adversely affect the cycle {tact) time, do not record the function in
movement commands unnecessarily.

Both “acceleration” and “smoothness” may be recorded at the same time.
Both will function simultaneously.

IMPORTANT

o

IMPORTANT

This function corresponds to the M233 acceleration switching function of Nachi's
conventional controllers {AW controllers).
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4.3.8 What is smoothness?

“Smoothness” is a function that adjusts the smoothness by changing the acceleration speed of the
robot axes. When vibration arises due to a factor such as the rigidity of the tool or work, the robot
can be moved gently by using the function in the movement command concerned. As a result, the
amount of vibration is reduced. Unlike the “accuracy level” which expresses the positioning
roughness when the tool passes through the recorded points, “smoothness” functions even when
there is one movement command.

“Smoothness” can be specified for each movement command, and one of four different settings (0,
1, 2 or 3) can be selected. At a smoothness setting of 0 (S0), the robot accelerates or decelerates
at its maximum capacity, and the higher the setting used, the more smoothly (that is to say, the
lower the acceleration speed) the robot moves. (Factory setting)

Effects produced by “smoothness”

Smoothness
setting of O

Smoothness
setting of 1 o
Y 4

I '0'
Smoothness <"
seftingof2 -
/" Smoothness
. setting of 3

&
»
.

Speed

Time

Fig. 4.3.4 “Smoothness”

Open the screen editing window, and set a level from 0 to 3 at the position shown in the figure
below.

A number appears after “S.” The display is cleared only when 0 has been set.

This is the “smoothness” setting.

l
56 1200 mm/s LIN A1 T1
57 600 mm/s LIN A2 T1 DIS3
~58 400 we/s LINCAPTI
Fig. 4.3.5 Example of “smoothness” step display

Furthermore, if the “Smooth” F key is used, the smoothness can be set in the recording status.

e When “smoothness” is set, it always takes longer for the robot to move.
Since this will adversely affect the cycle (tact) time, do not record the function in
IMPORTANT movement commands unnecessarily.

e Both “acceleration” and “smoothness” may be recorded at the same time.
IMPORTANT Both will function simultaneously.
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4.3.9 Number of recordable steps

The maximum number of steps which can be recorded in a task program is 300.

When this limit of 300 steps is to be exceeded, it is a good idea when preparing the task program
concerned to divide it into a multiple number of separate task programs, and then call the
separate sub task programs from the main task program using a command such as the program
call command (FN80).

By dividing up task programs, the same task programs can be re-used, thereby facilitating
management and maintenance.

Teaching involving farge numbers of steps Reducing the numbers ofstaps for teaching to facilitate management

_[ b E‘rogrami No.1 ]_

1 REM “Task program”

Program No.1

1 REM “Main program”

2 SET [01] |42 CALLP [100]
3 WAITL[10 _ 3 CALLP [200]
4 BEM “Process 1 start [ Program No.100Qﬂb / 4 CALLP [300]
5 100% JOINT A8 5 CALLP [400]

6 100% JOINT A8 1 REM “Process 1" [ 6 END
: 2 100% JOINT A8
3 100% JOINT A8

108 mo%“.{omj' A8 Divided

111 100% JOINT A8 106 Program No.200( Sub
112 100% JOINT A8

§ 1 REM “Process 2"
200 100% JOINT A8 I - 4 2100% JOINT A8
201 REM “Process 2 end” Divided. 3 100% JOINT A8
TOCESS J sia :
203 80% JOINT A8 104 100Y%—oa= = ;
204 100% JOINT A8 105 END Program No.300( Sub
; 00! INT ] 1 REM “Process 3"
m %\? «“;L?ﬁ;ﬁ end” || ! ] 2100% JOINT A8
: Divided. 3 100% JOINT A8
0 INT :
gg? E?«iogé Sralde 112 100% JOINT A8

113 END

Fig. 4.3.6 Example of teaching with reduced numbers of steps

e if the “A2150: Program is too large” error message appears during teaching or screen
editing, it means that the number of steps stored in a task program is too high. (At present,
IMPORTANT this error ocours when the file size of 84KB is exceeded.)
In a case like this, divide the task program in the manner shown in the example above.

When dividing an existing task program, press the [PROG./STEP] key, select “Copy,” and
copy the steps into a new task program. {Step copy function)

The step copy function can also be selected by selecting <Service utilities> - [9 Program
Conversion} - {2 Step copyl.

9 The “A3084: Media device is full” error message somefimes appears during teaching,
screen editing, file editing or a file operation. This error is caused by insufficient memory as
IMPORTANT defined in the cases described below.

» There is not enough space or ne space at all in the internal memory device to record
new data.
« There is not enough space in the internal memory to edit or operate the specified file.

In such a case, make more space in the internal memory by, for instance, deleting files
which are no longer required or by saving files which have not been used recently onto a CF
card and then deleting them from the internal memory.

_—— e
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4 4 A practice teaching session —For Wl Il Nachi users—

4.4 A practice teaching session —For Nachi users—

Upon completion of the preparations, try a practice session in teaching.
In this section, the program shown below will be created.

) - Teaching
@ Teaching start position As shown in the figure on the left,
o) 7 steps move the robot from step 1 to step

5, and record the positions.
Superimpose the recording position
for step 6 at the same position as

step 1.
Step 2 Step 5 This is done in order to ensure that
\ the robot operation will move
directly from step 5 to the step 1
Step 3 Step 4 position without being interrupted
actual work start position) (actual work end position) during playback.

Fig. 4.4.1 Teaching example

Record step 1 as the work home point.

/ Teaching start position

(work home poml)w *

e,

"
\\
o *
g\ 7
. N ’f’/

aDlab) Use the [Axis operation keys] to move the robot to step 1.
@ As step 1, set the robot to the position which will serve as the work home point.
GHEOER

a In the recording status, movement commands have already been selected.

Recording status

From this state, specify the method, the speed and the accuracy level of the
movement up to step 1.

For step 1, try setting “joint interpolation” for the movement method, “100%” for
the speed and “1” for the accuracy level.

(NTERP ) While holding down [ENABLE], press [INTERP/COORD)], and set the interpolation
ENABLE| -+ specification of the recording status to “JOINT.”

>> Each time this is pressed, the interpolation type of the recording status is switched in
the following sequence: “JOINT” T “LIN” O “JOINT”, etc.)
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4.4 A practice teaching session — For W/A\SZ]| Nachi users—

(CiEck sh ) A Press [CHECK SPD/TEACH SPEED)], and set the manual speed to “5.” (The speed
of the recording status changes in tandem with the manual speed. When “5” is
; selected as the speed setting, “100%” is displayed.)

1? To specify the accuracy level, press <ACC>.
e >> Each time it is pressed, the accuracy changes in sequence by one level from A1 to

g

100 % JUINT AT T1

| Recording step 2 (just before the actual work start position)

Record step 2 near the actual work start position. The actual work start position denotes the
position where the actual welding or other work will be performed.

" ]
Step 1 A//
(work home poinf) a‘“
\\\
™
s 3
e .
abD) Use the [Axis operation keys] to move the robot to step 2.
@ DG ™) As step 2, set the robot to just before the start position of the work. In terms of the
3|0, GID, osture, set the robot to the posture which is close to the one in which the robot will

GEEE E ehially P

actually perform the work in step 3.

Set the movement method and speed up to step 2.
In the same way as for step 1, try setting “joint interpolation” for the movement method
and “100%” for the speed.
(0. WRITE) The movement command stored last is left for the recording status. To use the
m previous condition as is, press [0.WRITE/REC] without changing the value.

>> Ste 2 is now recorded.
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4.4 A practice teaching session —For | Nachi users—

| Recording step 3 (actual work start position)

Record the position where the actual welding or other work is to start as step 3.

(actual work start position)

Use the [Axis operation keys] to move the robot to step 3.
Since step 3 is the position where the actual welding and other work are to start,
manually operate the robot until its posture is optimal for the work to be performed.

ann
G0
UEE

Set the movement method and speed up to step 3.

Press [0.WRITE/REC].

SNT AL T
JOINT A1 T1

| Recording step 4 (actual work end position)

Record the position where the actual welding or other work is to end as step 4.

P
‘,/
v,
5,
5
A
\ o«
step 3
(actual work start position) (actust work end position)

Use the [Axis operation keys] to move the robot to step 4.
The movements of the robot by manual operations up to step 4 need not be in a straight
line. A detour may be taken but operate the robot manually in such a way that it does not
make contact with the work piece.

Qo0
B
BEE
BEE

Set the movement method and speed up to step 4.
Set the movement method to “interpolation ON (linear)” and the speed to “500 mm/s.”

Press [INTERP/COORD] while holding down [ENABLE] to select linear
ENABLE{ + JCooRD interpolation as the interpolation for the recording status. (“LIN” is displayed as
the recording status.)

:

{vck ) Press [CHECK SPD/TEACH SPEED], and set the speed to “500 mm/s.”

T —
t n URIT

TeAcH [T Febo
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4.4 A practice teaching session —For \NI/A\S=ll Nachi users—

Press [O.WRITE/REC].
m >> Step 4 is now recorded.

| Recording step 5 (position away from the work piece)

Record the position away from the work piece as step 5.

/l

/ g ™~ i
/O

\‘ b

4

Step 4

(actuat work end position)

aonDaD Use the [Axis operation keys] to move the robot to step 5.
As step 5, set the robot in the appropriate position at some distance from the work piece.
GE]
Set the movement method and speed up to step 5.
For step 5, set the movement method to “joint interpolation” and the speed to “100%.”
{"INTERP) While holding down [ENABLE], press [INTERP/COORD], and set the interpolation

ENABLE| + |CO0RD specification of the recording status to “JOINT.”

Further, press [CHECK SPD/TEACH SPEED], and set the speed to “100%.”

m”c

. Press [0.WRITE/REC].

>> Step 5 is now recorded.
111 Robot: Poiram
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4.4 A practice teaching session —For I (@2l Nachi users—

| Recording step 6 (same position as for step 1)
Record the same position as for step 1 as step 6.

-~
.

s

Set to the same position.

\ S

( PROG I Press [PROG/STEP].

STEP >> The [Step Selection] screen now appears.
o et UNTTT

Input “1” in “Designated step”, and press [Enter].
>> The cursor moves to step 1.

B

43-

@
™

ININT AT T

2 0% AT

3 0% JOINTAL TI

4 Go0/s LN AL TI

5 q0F  JowW A T .
[ECF] .

until the robot stops.)
>> The robot moves to the position recorded in step 1.

While grasping the [Deadman switch], press [CHECK GO]. (Keep pressing it

To record the position where the robot stopped (position in step 1) as step 6, call step

5.
( PRog ) Press [PROG/STEP].

STEP >> The [Step Selection] screen now appears.

$Prev. Move Step
Last Move Step

Select “Bottom”, and press [Enter].

5
‘ EE’ B >> The cursor moves to the last step (step 5).
This is now the state in which step 6 can be recorded.

6 The conditions in step 5 will be used as is, so press [0.WRITE/REC].
m >> Step 6 is now recorded.
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| Recording the end command (End function command)

Since all the steps have now been recorded, record the end command at the end of the program.
The end command can be recorded either by specifying function number FN92 or by selecting the
END function command from the list of commands. (The end command must be recorded without

fail.)
i Press[FN].
>> The list of function commands is now displayed.
T SLIM conmarnd,
=]
EMNEY Bl ol [ =
FIE2 stes el RETRN |
{ %{% %w |.A1m‘} cvm:mr ;ﬂ’
P4 Btet U spendif 16e) L
FHIE el L g i) £1]
% ]1m(flw\éfmdlf.nm ‘E&
o el 14 rean coeditjond il
o raturmdl fea, cocdi Lian) Fﬁ?t
Wm‘t slb’uf"% |
@ Planss |rnu'c thefuret (o m&ww locate
wm ‘Enter”. =
r

( OFF ) " Press [9] — [2] — [Enter].
“ >> The end command is now recorded.

Enter

Flz:Erd

This now completes the creation of the program.
Next, check the robot operations, postures, etc.
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1'4.5 A practice teaching session —For [DareN Daihen users—

Upon completion of the preparations, try a practice session in teaching.

In this section, the program shown below will be created.

.o Teaching start position

Step 1
{work home point)

e

® Step 6

Step 5

“\ /

Teaching
As shown in the figure on the left,
move the robot from step 1 to step
5, and record the positions.
Superimpose the recording position
for step 6 at the same position as
step 1.
This is done in order to ensure that
the robot operation will move
directly from step 5 to the step 1

Step 3
(actual work start pesition)

Step 4

{actual work end position)

position without being interrupted
during playback.

Fig. 4.5.1 Teaching example

4.5.1 Teaching methods

The following 2 teaching methods are provided mainly for Daihen customers.
Since you can use all of these 2 methods simultaneously, please use the teaching method that is
easiest.

Table 4.5.1 Teaching method

Teaching

method Description

Reference page

This is a teaching method from the AX-C controller.
The speed, accuracy and interpolation classification
are individually specified and recorded using special
keys.

When using easy teaching (f keys)

With this method, you teach the robot in practically the
same way as in the existing Daihen robot with the
function keys.

After selecting the move commands and frequently
used function commands with the f keys, you set the
necessary conditions and record it.

When using easy teaching (numeric keys)

With this method, you teach the robot in practically the
same way as in the existing Daihen robot with the hard
keys (numeric keys). After selecting the move
commands and frequently used function commands
with the hard keys, you set the necessary conditions
and record it.

Normal

teaching & Page 4-21

@™ Page 4-28

Easy
teaching

@ Page 4-35
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4.5.2 Try teaching using normal teaching
This section explains how to teach using the Normal Teaching method.

| Recording step 1 (work home point) s

Record step 1 as the work home point.

Teaching start position
Step 1 /

(work home meQ R =,
;«’é' - e
7 .
e ™
/ \
\ /
o
\‘ N i U‘H
ﬁ} m) Use the [Axis operation keys] to move the robot to step 1.
@ As step 1, set the robot to the position which will serve as the work home point.
GEEE

a In the recording status, movement commands have already been selected.

Recording status

From this state, specify the method, the speed and the accuracy level of the movement

up to step 1.
For step 1, try setting “joint interpolation” for the movement method, “100%" for the

speed and “1” for the accuracy level.

ﬁgonn specification of the recording status to “JOINT.”
>> Each time this is pressed, the interpolation type of the recording status is switched in
the following sequence: “JOINT” — “LIN” — “CIR” — “JOINT", etc.)

ewaLe] + While holding down [ENABLE], press [INTERP/COORD], and set the interpolation

@ Press [SPD].
>> The [Modify speed] screen now appears.

et o rato.01.0 - 100,60

100 ®

>>  “100%" is displayed as the recording st

atus.
ILobii ’F 1 ik

UpliT1

@ Input “100”, and press [Enter].
2
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ACC

To specify the accuracy level, press [ACC].
>> Each time it is pressed, the accuracy changes in sequence by one level from A1 to

S I NTEY

IONTATY T

Press [O.WRITE/REC].
>> Step 1__ i_s now recorded.

0 %
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I Recording step 2 (just before the actual work start position)

Record step 2 near the actual work start position. The actual work start position denotes the
position where the actual welding or other work will be performed.

]

-

Step 1 /
{work home point] p%
~.
T,
\\
ETT »
[ See2 ] \ j
[ P— -

Use the [Axis operation keys] to move the robot to step 2.
As step 2, set the robot to just before the start position of the work. In terms of the
posture, set the robot to the posture which is close to the one in which the robot will

actually perform the work in step 3.

Set the movement method and speed up to step 2.
In the same way as for step 1, try setting “joint interpolation” for the movement method
and “100%” for the speed.

previous condition as is, press [0.WRITE/REC] without changing the value.

The movement command stored last is left for the recording status. To use the
>> Step 2 is now recorded.

| Recording step 3 (actual work start position)

Record the position where the actual welding or other work is to start as step 3.

(actual work start position)

Use the [Axis operation keys] to move the robot to step 3.
Since step 3 is the position where the actual welding and other work are to start,
manually operate the robot until its posture is optimal for the work to be performed.

Set the movement method and speed up to step 3.

Press [O.WRITE/REC].

JHNE. 41
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| Recording step 4 (actual work end position)

Record the position where the actual welding or other work is to end as step 4.

Step 3
(actual work start position) (actual work end position)

B Use the [Axis operation keys] to move the robot to step 4.

D The movements of the robot by manual operations up to step 4 need not be in a straight

line. A detour may be taken but operate the robot manually in such a way that it does not
g make contact with the work piece.

Jjom While holding down [ENABLE], press [INTERP/COORD], and set the interpolation

o]+ INTERP Set “linear interpolation” as the method for the movement up to step 4.
type of the recording status to “LIN.”

§ Next, set the speed up to step 4.
SPD 2 Press [SPD].

>> The [Modify speed] screen now appears.

tomal TP shod(aldD.T - 300001
n _

i
i

Input “200,” and press [Enter].
200 * E:j’ >> “200 cm/m” is displayed as the recordin
(11 fibuo i

g status.

0. WRITE) Press [O.WRITE/REC].
Im >> Step 4 is now recorded.

200 cm/m LIN AT |
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|l Recording step 5 (position away from the work piece)

Record the position away from the work piece as step 5.

S
A
‘ N
N J
: " Step 4
(actual work end posltion)
CHE Use the [Axis operation keys] to move the robot to step 5.
@ As step 5, set the robot in the appropriate position at some distance from the work piece.
abla
Set “joint interpolation” as the method for the movement up to step 5.
ENABLE| -+ JE While holding down [ENABLE], press [INTERP/COORD], and set the interpolation
type of the recording status to “JOINT.”
Next, set the speed up to step 5.
SPD After pressing [SPD], input “100,” and press [Enter].

>> “100%” is displayed as the recording status.
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| Recording step 6 (same position as for step 1)
Record the same position as for step 1 as step 6.

//
e
Set to the same position.
\ ./ Step 5
TR Press [PROG/STEP].
STEP >> The [Step Selection] screen now appears.

Bt . e
INext Move Step f= 1
|Prev. Move Step

|Last Move Step

{Bottam =]

Kokl ‘

>> moves to step 1

‘ij Input “1” in “Designated step”, and press [Enter].
’ HI .

While grasping the [Deadman switch], press [CHECK GOJ. (Keep pressing it
until the robot stops.)

>> The robot moves to the position recorded in step 1.

To record the position where the robot stopped (position in step 1) as step 6,

call step 5.
(" PROG ) Press [PROG/STEP].
STEP >> The [Step Selection] screen now appears.

<t Move Step
|Prev. Move Step

[~ N Select “Bottom,” and press [Enter].
@ * @ >> The cursor moves fo the last step (step 5).
Z

\¢ This is now the state in which step 6 can be recorded.
@ The conditions in step 5 will be used as is, so press [O.WRITE/REC].
m >> Step 6 is now recorded.
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I Recording the end command (End function command) :

Since all the steps have now been recorded, record the end command at the end of the program.
The end command can be recorded either by specifying function number FN92 or by selecting the
END function command from the list of commands. (The end command must be recorded without
fail.)

Press [FN].
>> The list of function commands is now displayed.

" Press [9] — [2] — [Enter].
>> The end command is now recorded.

Enter

B2 byd

This now completes the creation of the program.
Next, check the robot operations, postures, etc.
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4.5.3 Try teaching using easy teaching (f keys)

The simple operations that were well received with the conventional Daihen robot can also be
used without any changes with the AX20/AX21 controller.

Input the program number and, when Teaching preparations are complete, press [CLAMP/ARC].
You can make your selection easily and just as you did in the existing robot, by using the
numerical input keys to select commands such as P, L, C, AS, AE or END.

R RS N T T AT

sy teach m

Press [CLAMP/ARC].
ARC >> Frequently used commands will be displayed on the f ke

i RN Progren | Sup FR2008 1645

ys.

JOINT AL 11

00 %

Pressing the f1 <Change Key> will display the next group of commands on the f
keys.

You can select a command by pressing the f key for that command.
Now we will explain the basic teaching operations using the “easy teach mode”.

To cancel this mode, press [CLAMP/ARC] again.
LY >> Return to the f key display.
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I Recording step 1 (work home point)
Record step 1 as the work home point.

/ Teaching start position

twork home point) .. ® o

o~ e,
o

et
4.

Use the [Axis operation keys] to move the robot to step 1.
As step 1, move the robot to the position which will serve as the work home point.

“Joint Interpolation” is used for the movement up to the first step.
Press f7 <Joint P>.

>> Joint interpolation (JOINT) is now selected.

100 ®

@ Set the speed to 100%. Input “100”, and press [Enter].
/)

f After aligning the cursor with “Overlap”, press [LEFT/RIGHT] while holding down
IIABL% +[(:r|:|] I::.}] [ENABLE].

Select “Enable/Disable” just as you did with the existing robot. “Numerical Input” is
selected when doing more detailed setting of the accuracy, but normally you can just
select “Enable/Disable”.

()

For the setup conditions, you normally only need to set the speed g} and overlap [
so move on to operations)é
For a slightly more advanced level of usage, please perform operations [, ff and .

@ When the cursor is at “Interp.”, you can switch between interpolation
classifications.
This is useful when you make a mistake in the f key operations and accidentally
select a command different from the one you intended to select.
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“Tool” sets the tool number.
Normally, there is only 1 tool (referring to a torch or hand), so you can leave this as is at
“1”. If you make a mistake in specifying this, the robot’s position itself won’t change, but
the control point for the tool (TCP) will be different and will therefore affect the robot
interpolation accuracy at the time of playback.
Only pay attention to this and specify the tool number when doing operations such as
switching among multiple tools using tool change or such.

§ Detailed settings such as acceleration and numerical specification of accuracy
can be done with the “DETAILS” tab.

To switch the tab, press [CLOSE/SELECT SCREEN].

Please refer to the reference manual embedded in the robot for information on these
conditions.

9 Once all the conditions have been set, press f12 <Complete>.
>> Step 1 is now recorded.

After Recording Move Commands

The recorded step(s) will be written to the program with step numbers appended.

TN T
Lé  § i

JOINTAE Tt

1 This is the number of the step. When jumping to other steps, specify the
number of that step.

: This is the set speed.

@ : This is the interpolation type. JOINT, LIN, and CIR1/CIR2 are displayed.

@ :  This is the accuracy. A8 for Overlap Enable and A1 for Overlap Disable.
When positioning is specified, “P" is appended.

[ : This is the tool number.
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| Recording step 2 (just before the actual work start position)

Record step 2 near the actual work start position. The actual work start position denotes the
position where the actual welding or other work will be performed.

~®
Step 1 /
(work home polnt) s

&

[CSeez ]y
\ ).

., ) o

Use the [Axis operation keys] to move the robot to step 2.
As step 2, move the robot to just before the start position of the work. In terms of the
posture, set the robot to the posture which is close to the one in which the robot will
actually perform the work in step 3.

0RO
PG
000
BUUE

Teach step 2.
In the same way as for step 1, try setting “joint interpolation” for the movement method
and “100%” for the speed.
The move command stored last is left for the recording status. When you want to
use the previous conditions as is, press [0.WRITE/REC] without changing the
values.

>> Step 2 is now recorded.

&

JOINT

| Recording step 3 (actual work start position)

Record the position where the actual welding or other work is to start as step 3.

(actual work start position)

Use the [Axis operation keys] to move the robot to step 3.
Since step 3 is the position where the actual welding and other work are to start,
manually operate the robot until its posture is optimal for the work to be performed.

o0

_[@
B &
Gog

Since the previous conditions are to be used as is, press [0.WRITE/REC].
>> Step 3 is now recorded.

TV Rkt Friveram

——— = —
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| Recording step 4 (actual work end position)
Record the position where the actual welding or other work is to end as step 4
/o
o
.“’N
M\\
\_\"
N /
c"/
step
(actual work start position) (actusl work end position)

o

Use the [Axis operation keys] to move the robot to step 4.
The movements of the robot by manual operations up to step 4 need not be in a straight
line. A detour may be taken but operate the robot manually in such a way that it does not
make contact with the work piece.

080
())

o an|
EEE

Linear interpolation is used for the movement up to step 4.
Press f8 <Line L>.

>> Linear interpolation

(LINE) i5 now. sslected.

Set the speed and whether to turn overlap on or off.

H Once all the conditions have been set, press f12 <Complete>.
>> Step 4 is now recorded.
__-I"_". ¥ Fr - T e e NRETEAY
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| Recording step 5 (position away from the work piece)

Record the position away from the work piece as step 5.

N

: /

Step 4
(actual work end position)

COE Use the [Axis operation keys] to move the robot to step 5.
@ aD As step 5, set the robot in the appropriate position at some distance from the work piece.
GEE

Joint P “Joint Interpolation” is used for the movement up to step 5.

Press f7 <Joint P>.
>> Joint interpolation (JOINT) is now selected.

C.

Set the speed and whether to turn overlap on or off.

Once all the conditions have been set, press f12 <Complete>.
>> Step 5 is now recorded.

0TI T

| Recording step 8 (same position as for step 1)

Record the same position as for step 1 as step 6.

/‘

~

e
="

Set to the same position.

\ S

(" PROG ) Press [PROG/STEP].
m >> [Step Selection] screen appears.

HLast Move Step k-
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Input “1” in “Designated step”, and press [Enter].

Entor >> The cursor moves to step 1.
1% -

100 X JOINTAT 11
:'|' I -_ TAT T S
3 100 2 JOINTAT T1 -
4 200 ca/m LIN Al T1 .
5 1002 JOINTAI T1 '
LEGF] o

While grasping the [Deadman switch], press [CHECK GO}]. (Keep pressing it
until the robot stops.)
>> The robot moves to the position recorded in step 1.

n To record the position where the robot stopped (position in step 1) as step 6,
designated step 5 is called.

(" PROG ) Press [PROG/STEP].
STEP >> [Step Selection] screen appears.

Select “Bottom™, and press [Enter].
* EE’ >> The cursor moves to the last step (step 5).
This is now the state in which step 6 can be recorded.

(0_WRITE) 6 Since the conditions for step 5 are to be used as is, press [0.WRITE/REC].
| REC | >> Step 6 is now recorded.

I Recording the END command (End function command)

Since all the steps have now been recorded, record the END command at the end of the program.
(The END command must be recorded without fail.)

Press f6 <END>.
>> The END command is now recorded.

enf|

T JUINTAS 1

This now completes the creation of the program.
Next, check the robot operations, postures, etc.

ey Teaching is finished, so press [CLAMP/ARC].
' >> Easy teach mode will end.
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4.5.4 Try teaching using easy teaching (humeric keys)

In order operate the teaching of the operation program smoothly, teaching movement commands
by using numeric keys became possible.

After the program number has been inputted and teaching is ready, confirm the next settings.

By using the main commands to be assigned to the dedicated operation keys, teaching becomes
possible with fewer operations.

Changing the use of the hard key, the operator needs to have the Expertf or above qualification.

When the operator who has the qualification below Expert cannot change the setting but can
reference the setting details.

| Select the using of the hard keys

Press [Constant Setting] — [7 f-Keys] — [8 HARD KEY] .
>> The screen which is used to select for hard keys are displayed.

e use of the bard bevc Disable o Eable
{ The instruct ion pethod of the movenent srdert” Basy & (il

B
e
i
E
.
E
;§‘9 .
.

E?]fu-m The. imst et 1on Wethed of the movement Srder. . 2

Compiéte

“The instruction method of the movement commands” is displayed when proceed “The
use of the hard key” and then select “Enable”.

@MBLE] +[<l|—_-]] [Eb] Align the cursor with the “The use of the hard key” or “The instruction method of

the movement commands” and then press [ENABLE] and left or light cursor keys
together.

Select the "Enable" from the “The use of the hard key” and then choose any key from the
“The instruction method of the movement commands”.

When all the conditions are set up, press f12<Complete>.
>> The use of the hard key is recorded.
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I Using the numeric key of movement commands by the setting of easy teaching

When the hard key setting is set at easy teaching, switching the interpolation type becomes
possible by using keys, exclusive for this use. With the usage of the exclusive keys, the
interpolation type displayed in the record status can be switched directly to the interpolation
type correspondent to the exclusive keys.

For example, for “4.5.2 Try teaching using normal teaching”, try to change the joint interpolation
of step 3 (actual work start position) into the different interpolation type.

+ (P ) Pressing down [ENABLE], press the numeric key.
ENABLE >> The interpolation type which is displayed on the record status switches to the
appropriate interpolation with the dedicated key.

or >> The dedicated keys have been assigned interpolation type as foliowings.
ENABLE +65 Pressing down [ENABLE], press [7] -> The interpolation type is switched into
“JOINT".
or Pressing down [ENABLE], press [8] -> The interpolation type is switched into “LIN”.
ENABLE| + 9 Pressing down[ENABLE], press [8] -> The interpolation type is switched into “CIR”".

~ UNITH

UNITT

|

Now, try to change the joint interpolation (JOINT) into the linear interpolation (LINE).

Pressing down [ENABLE], press [8] and then switch the interpolation type of record
status to “LIN”.

0. 4RITE) Pressing down [ENABLE], press [O.WRITE/REC].
ENABLE + >> Confirmation screen will | appear.

i $$$$$ - i

Enter Select “YES” and press [Enter].
@ . .| >> The lnterpolat|on type of Step 3 will be modlfled and recorded.
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I Using the numeric key of movement commands by the setting of teach details
When the hard key setting is set at detailed teaching, use the numeric keys and shift to the
teaching screen for movement command. There, by setting the parameter, teaching becomes
possible with fewer operations.

Using “4.5.3 Try teaching using easy teaching”, the operating method with the dedicated key is
described.

Using step 1 (work home point “JOINT”) teaching and step 4 (actual work end position “LIN")
teaching, try to perform the teaching.

Movements of robot and recording position comply with “4.5.3 Try teaching using easy
teaching”.

| Using the dedicated key when recording step1 (work home po

ENABLE _|_ Movement to step 1 is set the “Joint interpolation”.
Pressing [ENABLE], press [7].
>> The joint interpolation (JOINT) is selected.

o

Set overlap to either Enable or Disable. Set the speed as well.

Once all the conditions have been set, press f12<Complete>.
>> Step 1 is recorded.
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ep 4 (actual wor

Movement step 4 is set at “Linear interpolation”.

Pressing [ENABLE], press [8].
>> The “Linear interpolation” (LIN) is selected.

Set overlap to either Enable or Disable. Set the speed as well.

Once all the conditions have been set, press f12<Complete>.
>> Step 4 is recorded.

The end command can be recorded with the end key.
This operation can be done in either of the hard key settings; “Easy teaching” or “Detailed
teaching”.

Pressing [ENABLE], press [END/Timer].

( END ) .
ENABLE| + m . >> End command is recorded.
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4.6 Recording function commands

In order to operate the hand or gun attached to the robot wrist or capture signals that check the work, function
commands (functions) are recorded at the appropriate positions in the program.

Furthermore, in order to perform complicated work, other programs may be called or, depending on the status of
the external signals, operation may jump to other programs. These are also recorded as function commands.

The function commands are expressed using a format based on SLIM (Standard Language for Industrial
Manipulators) which is a robot language.
Alternatively, function commands can be specified using the "FN***” format where a 1- to 3-digit number is input

into the “***” part (which is called a function number).

Some typical function commands are shown below.

Table 4.6.1 Typical function commands

Function Function
Command T Title Description of function
(SLIM) -
SET FN32 Output signal ON The specified output signal is set to ON.
RESET FN34 Output signal OFF The specified output signal is set to OFF.
. This causes the robot to stand by for the
DELAY FN50 Timer specified time.
Another program which has been
CALLP FN80 Program call specified is called.
o When the specified signal is ON, another
CALLPI FN81 Conditional program call program is called.
END FN92 END The execution of the program is ended.
This attaches a descriptive comment in
REM FN99 Comment the program.
' Input signal wait This causes the robot to stand by until the
AT FN525 (positive logic) specified signal is set to ON.
Input signal wait This causes the robot to stand by until the
WAIT FN526 (negative logic) specified signal is set to OFF.
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function commands

4.6.1 Directly selecting a command with the function numbers

This section explains how to select function commands directly, using the function numbers.

Selecting function commands (How to directly select a command with the functlcm
numbers)

Press [FN] at the position where the function command is to be recorded.
>> The list of function commands is now displayed.
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The function commands can be rearranged in the order of function number or in
ENABLE| + alphabetical order using expressions in the SLIM format.

To select the sorting sequence, press [left or right] while holding down [ENABLE].

Either select the function command from the list or input its function number, and
press [Enter].

4.6.2 Selecting from categorized groups

This section explains how to select function commands from categorized groups. This method is
useful since it allows you to find the command you want to record from among categorized groups,
even if you don’t remember the function number.
To make a selection by group, it is necessary to have [Constant Setting] — [5 Operation
Constants] — [1 Operation condition] — [11 Selection of a function] set to “Group”. For Daihen
customers, this is the initial setting for the robot.

| Selecting function commands (When selecting from categorized groups)
@ Press [FN] at the position where the function command is to be recorded.

>> The function groups will be displayed on the f keys.
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4.6 Recording function commands

Selecting a program call (CALLP) is given here as an example.
Press f6 <Program/Step call>.
>> The function commands related to program calls and step calls will be displayed on
the f keys. At the same time, the function commands being displayed in “Function
Record Status” in the center of the screen will be narrowed down.

7/9/2008 16.37

Press f9 <CALLP>.
>> The program call command is now selected.

It can also be selected using the following methods.
* Select from the list in the center of the screen using [Up/Down] [Enter].
¢ Input its function number, and press [Enter].
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4.6.3 Setting and recording function command parameters (conditions)

This section describes how to input and record parameters (conditions) after the function
commands have been selected.

Recording the output signal ON command (SET <FN32> function command) will be used here as
an example.

Either select the output signal ON command (SET) from the list or input its
function number (FN32), and press [Enter].
>> The output signal ON command is now selected.

Ui = SOUNFF s /oalsa)  BETMU

FHA1 | Rabut <teds BIne -
P2, Ribet stoms | corainwl StEl i
FN4RT Dimcrete oo =imns) QAR .
ENA), Biraey oubid Lisral T e
AN Times delws " " e

FITB. Get intases variable 701

M S ral Sarfdila a2 =1

e
e -
e S i

[Z) Ot siwmiC-tmay .

2.

Input the number of the output signal using the [Number input keys].
The parameters which are to be set and their input ranges are displayed on the screen.

1
G slm@a:;/g ;

1 Name of parameter and its input range
2 Function number
3 Setting (in this case, 100 is set as the output number)

To correct input errors
To delete the wrong setting which has been input for a parameter, press [BS].

When there are 2 or more parameters
In the case of an function command with 2 or more parameters, input the first
parameter, and then press [Enter]. Proceed to input the second and subsequent
parameters.

Upon completion of the parameter settings, press [Enter].
>> The output signal ON command is now recorded.
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4.7 Checking what has been taught

4.7 Checking what has been taught

After the program has been created, be absolutely sure to check what has been taught.

This checking work is called the check operation. When the check operation is performed, the robot can be
made to stop at each step so that its position and posture at each step, and the path of its movement between
steps can be checked. If necessary, modifications can be made.

Use [CHECK GOJ and [CHECK BACK] on the teach pendant for the check operation. “Check go” refers to
moving the robot step by step starting with the lowest step number; “check back” refers to operating the robot
starting with the highest step number.

The robot can also be moved through all the steps continuously.

| Checking the step sequence [CHECK GOJ

The operation of the program created in the previous section will be checked here.
The screen that appears when teaching is completed should be the one shown below.

If the created program has not been selected, select it using the method described in “4.2
Preparations prior to teaching” (Page 4-2).

(" PROA ) Press [PROG/STEP] in order to call the step which is to be checked first.
STEP >> The [Step Selection] screen now appears.

@ Step Selection 1INTTH]

Gurrent stee r_f

Besizntad step

Bt

Next Move Step %
Prev. Move Step

Last Move Step -
Botton i

Iﬁ%!s;ti. Interpolation
ideperid on - dalnt
shpone o) .

>> The cursor moves to step 0 ([START]).
I ) N

@ Input [0] in “Designated step”, and press [Enter].
)

! N

( POINT )
‘H-\;’/ To check from the start of the program, specify “0” as the Designated step.

BIED 57D B To specify the speed to be used during the check operation, press [CHECK
+ [ [
ENABLE) [Py SPDITEACH SPEED] while holding down [ENABLE]. Here, select “3" to ensure

safety.

>> Each time the [CHECK SPD/TEACH SPEED] key is pressed, the speed changes in
sequence to the next of the 5 settings.
“1” is the slowest speed, and “5” is the fastest.

| Program | Step 714972003 11:33
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4.7 Checking what has been taught

Press [CHECK GO] while grasping the [Deadman switch].

>> While [CHECK GO] is pressed, the robot starts moving toward step 1, and when it
GHG%’K reaches step 1, it stops.

il 1l When the step is
JOINT A1 T1 reached, the display

20 OTNT AT T \’_|] turns yellow.

When {CHECK GO] is released while the robot is moving, the robot stops.

The robot also stops when the deadman switch is released during operation.
However, in this case, the servo power is turned off immediately without the
acceleration or deceleration applying a heavy load to the mechanisms. Before

releasing the deadman switch, try to remember to release [CHECK GO] and waiit for
the robot to come to a standstill.

To move to step 2, first release [CHECK GO] and then press it again.
Check up to the final step by repeating these operations.
When the final step is reached, the robot operates again from step 1.

I Checking the steps in the reverse order [CHECK BACK]

The robot can also be operated in the reverse order of the steps.

[Press [CHECK BACK] while grasping the [Deadman switch].

CHECK >> The robot now moves in the reverse order of the steps.

BACK When step 1 is reached by [CHECK BACK], the robot operates no further. (Check
back cannot be performed to the final step.)

The operation method after the speed has been switched or robot has stopped at a step,
etc. are the same as for check go.
The robot also stops when the deadman switch is released during operation. However, in
this case, the servo power is turned off immediately without the acceleration or
deceleration applying a heavy load to the mechanisms. Before releasing the deadman

switch, try to remember to release [CHECK BACK] and wait for the robot to come to a
standstill.

| Checking the steps continuously
The robot can be operated continuously step by step by holding down [CHECK GO] or [CHECK
BACK].

When the continuous mode is specified, the robot passes along an arc on the inside of the
recorded points, reflecting the accuracy levels taught at each step.

Press [STOP/CONT].
>> “CONT" is displayed in the [Step number display area].
> [Program | step | 7idoes 4¥34 |~ «

7

([T fea ( ool b =
= ~ | ===

i

Perform the check go/back operation. Hold down the [CHECK GO] or [CHECK
BACK] key.

>> The robot operates continuously step by step.

( sTOP ) To release the continuous mode, press [STOP/CONT] again.

4-44



4.7 Checking what has been taught

ing the continuous/step mode during check Go operation

The continuous mode can be switched to the step mode and vice versa by pressing down
[ENABLE] while pressing [CHECK GO].

While pressing the [ENABLE], the display is shown to switch from the continuous mode to the
step mode and conversely, therefore Check Go is operated following the mode which is switched.

When the continuous mode

$CoNT |

Press the [STOP/CONT].
>> "CONT is displayed in the [Step number display area).
CStep | 4232008 15:23 :

L M
D

Perform the check Go operation. Press down the [CHECK GO].
>> The robot operates continuously step by step.

£
+
&)
"
[

Pressing down the [ENABLE] while check Go operation, switching from the
continuous mode into the step mode.
>> While this time, the screen switches from “CONT” into "BREAK”.
While this “step” is displayed, check Go is considered as the completion when the
current step has been completed as the same check Go of "BREAK” mode.
When the completion of check Go, the screen returns “CONT” from “BREAK”.

To release the step mode, release the [ENABLE].
Or release the [CHECK GO].

>> When the mode has completed to release, the screen switches “CONT" from
“BREAK?”.

When the step mode

ENABLE

{coNT

Press [Stop/Cont].
>> Nothing has been displayed in the [Step number display area] as ‘[ |
Program | Step 4232008 15:83

1 7
[E?CI

Perform the check Go operation. Pressing down the [CHECK GO].
>> The robot operates step toward the next step.

(0]

G

Pressing down the [ENABLE] while playback, switching from the step mode into
the continuous mode.

>> While this time, the screen switches from “[ T” into “CONT”.

While this “CONT” is displayed, check Go is considered as the completion when the
final step has been completed, and the robot operates continuously step by step as
the same check Go of the continuously mode.

When the completion of check Go, the screen returns “[ ] from “CONT".

ENABLE

To release the continuous mode, release the [ENABLE].
Or release the [CHECK GO].
>> When the mode has completed to release, the screen returns “[ ] from “CONT".
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4.7 Checking what has been taught

Number . Entor

| Jump to the Specified Step [Step Jump]

When you want to move to a specified step, press [PROG/STEP] and specify the number of the
step to which you want to move.
However, when you move the robot using [CHECK GO] operation after specifying the step,
always be sure to specify a move command step. You can specify an function command step and
only move the cursor, but an error will occur when you do [CHECK GO].

Press [PROG/STEP].

>> |[Step Selection] screen appears.

%.

IPrev. Move Step
Last Move Step

Next Move Stap
Bot tom

When designating the number of the step, input the number of the step in
“Designated step”, and press [Enter}].

>> The cursor moves to the step which has been designated.

When you move relatively from the current step, without specifying a step
number, specify the jump destination in the “Edit” column.

>> The cursor moves to the step which has been designated.

You can select from among the following items.

Movement destination

~ Movements of the cursor

Next Move Step

Move from the current step to the next move step (skip function
command steps).

Prev. Move Step

Move from the current step to the previous move step (skip
function command steps).

Last Move Step Move to the last move step in the program.
Bottom Move to the last step in the program.
Copy Call the step copy function.

This is the same as selecting <Service Utilities> — [9 Program
Conversion] — [2 Step copy].

TlaEk

“Select Interpolation” specifies the operation method when moving to a step.
Before inputting a step humber, you can switch using [LEFT/RIGHT] while holding

down [ENABLE].

Movement format Movements of the robot

depend on step

At the time of a check operation to the specified
step, operation is done according to the
interpolation classification of the target step. For
example, when the target step is “LIN”, movement
is done using linear interpolation.

Joint

At the time of check operation to the specified
step, movement is done using joint interpolation.

While grasping the [Deadman switch], press [CHECK GO].
>> The robot moves as far as the designated step.
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4.8 Modifying the program

4.8 Modifying the program

This section describes how to modify the commands which have been recorded in the program.
The commands can be modified in a number of ways as follows.

Table 4.8.1 How to change the steps

Description of modification Operation method Reference page
(")”n‘?:'fy'"g the position | \ENABLE] + [MOD Position] @ Page 4-47
Modifying the speed only
( macHi ) [SPD]
Movement | Modifying the accuracy @~ Page 4-48
command Only ( NacHi ) [ACC]
dificati
modttication _ [ENABLE] + [0.WRITE/REC]
Modifying everything X Use this method to modify the
(Mgovement command interpolation type, tool number, etc. b Page 4-49
overwriting) since they cannot be modified
separately.
Adding movement commands [ENABLE] + [INS] & Page 4-53
This is added automatically with the same
Adding function commands method as in new teaching. It is added at
the same position as the move command.
Deleting movement commands and
functior?comman ds [ENABLE] + [DEL] &~ Page 4-57
[EDIT]
. . . X The parameters of the function
ﬁilgi%ytzgri:::i';se diting function to commands cannot be modified in the | &&= Page 4-58
teach screen. Use the screen editing
function to modify commands.

4.8.1 Modifying the robot position

Try changing the position of step 2 in the program such as the following.

Current step 2 ¥

[ New step 2

Move the robot to step 2 using [CHECK GO] (or [CHECK BACK]).

GHEGK|
60

- [2] - [Enter]. In this case, however, what happens is that only the display
moves and the robot falls to move fo step 2. To move the robot, designate the
step and then press [CHECK GO}
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4.8 Modifying the program

COEED Use the [Axis operation keys] to operate the robot manually to set it to the position
@... and posture to which they are to be changed.

+| MoD Select “YES”, and press [Enter].
Position >> The position is now modified.

Proceed to«m&ly nuss!.msd step??

. _ o e

i i

H Select “YES"”, and press [Enter].
‘ >> The position is now modified.

[~
\=/ This completes the modification of the step 2 position.

4.8.2 Modifying movement command data —For NACHi Nachi users only—

The speed and accuracy recorded in a movement command can be modified separately without
changing the position data of the robot. This method can be used only by Nachi users. Daihen
users cannot use this method to revise data. Overwrite the movement command or use screen
editing.

Modifying the speed and accuracy in step 3 is given here as an example.

|1 Modifying movement command data

(" PROG ) Press [PROG/STEP] — [3] — [Enter].
STEP . “ ’ >> The cursor moves to step 3.

f\

N/

SPD

To change the speed press [SPD].

[N ]

Meelif » spaed o
@] m‘.d?Pmr rgiw ['Iﬂ*ﬁi@fl]

-
i v
L e

Use the [Number input keys] to input the value.

R Bl Press [Enter].
>> The new specified speed is recorded.
Z)

To change the accuracy, press [ACC].
ACC >> The [Modlfy accuracy] screen now appears.

{“MW acouracy of stepd.
{read acourasy.f) - 81
|

=

6 Press [Enter].
Enter >> The new specified accuracy is recorded.
CJ/ This completes the modification of the step 3 speed and accuracy.
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4.8 Modifying the program

4.8.3 Overwriting movement commands

L FBL
N\

aDICD)

CI0X(

(INTERP )
b+ (5

CHECK PD

aooc—
TEAOH

b+ i)

Enter

Steps can also be overwritten.

When a step has been overwritten, all the data including the position of the robot, its speed and
interpolation type is modified.

Changing joint interpolation in step 3 to linear interpolation is given here as an example.

t commands~ For NACHI users —

Press [PROG/STEP] — [3] — [Enter].
>> The cursor moves to step 3.

[N\ ]

To change the position, use the [Axis operation keys] to operate the robot
manually.

While holding down [ENABLE], press [INTERP/COORD], and set the
interpolation specification of the recording status to linear interpolation. (“LIN”
is displayed for the recording status.)

e
LIV 4

I]

500 /s

Press [CHECK SPD/TEACH SPEEDY], and set the speed to the appropriate level.

LIN A1 TI

300 mm/s

While holding down [ENABLE], press [0.WRITE/REC].
>> A confirmation screen now appears.

*igs Progeed to ovbrurite stens?

Select “YES”, and press [Enter].
>> The step is overwritten.
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4.8 Modifying the program

| overwriting movement commands —For NTYREY uses—
Changing joint interpolation in step 3 to linear interpolation is given here as an example.
‘ 3 Press [PROG/STEP] O [3] O [Enter].
STEP ﬂ >> The cursor moves to step 3.
[~ N

D

/

To chalr:ge the position, use the [Axis operation keys] to operate the robot
manually.
aD,
In the case of normal teaching
While holding down [ENABLE], press [INTERP/COORD], and set the interpolation
EMABLE| -+ JeuoRD specification of the recording status to linear interpolation. (“LIN” is displayed for

the recording status.)

i o
00 cm/n LIN AR TI
S

SPD After pressing [SPD], input the appropriate values.

+ 0. WRITE) While holding down [ENABLE], press [0.WRITE/REC].
ENABLE lm >> A confirmation screen now appears.

,!j Procesd to overwr it stend?

>> The step is overwritten.

@ g Select “YES”, and press [Enter].
/)
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@

4.8 Modifying the pregram

In the case of easy teaching (f ke

Press [CLAMP/ARC].

>> The commands are displayed on the f keys.

T Step
4
_______ [CONT]

@ Press 8 <Line L>.

>> Linear interpolation (LINE) is now selected.
g Setthe speed and whether to turn overlap on or off.
10 Once all the conditions have been set, press f12 <Complete>.

>> A message confirming whether to overwrite or add will be displayed.
Select “YES”, and press [Enter] to overwrite.

>> The command is now overwritten.
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program

In the case of easy teaching (numeric keys
Here, the procedures of operating the robot by detailed teaching will be explained.
+E Holding down the [ENABLE] and press [8].
IB >> Confirmation message screen appears “Proceed to overwrite?”
Press “YES” to overwrite.

Once all the conditions have been set, press the f12<Complete> .
>> Confirmati pears “Proceed to overwrite?”

[~ Select “Yes” and then press the [Enter] to overwrite.
@@ * \=/ >> The command is overwritten.
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4.8.4 Adding movement commands

Using the following work program as an example, a new step will now be added between steps 1

and 2

Current step 2
\

/

The position where the command is added differs depending on whether the user is operating a
Nachi or Daihen robot. The position where the new step is added is “before the current step” for
Nachi users and “after the current step” for Daihen users.

The position at which the command is added is set by [Constant Setting} — [5
Operation Constants] — [1 Operation Condition] — {7 Step insertion position],
S0 you can change it.

However, you must be Expertlevel or above to make changes.

| Adding movement commands —For NACHI users—

HE6
PR
(00
PEE

ENABLE| +

&)
&

(LD
NV

1
chEcK]
40

Move the robot to step 2 using [CHECK GO] (or [CHECK BACK]).
To add a step, move to the step before which the new step is to be added.
When the cursor is advanced in this way, the new step will be added before step 2.

Use the [Axis operation keys] to operate the robot manually, and set the robot to
the position and posture to be added.

Set the speed and interpolation classification using the same method as when
doing new teaching.

While holding down [ENABLE], press [INS].
>> A confirmation screen now appears.

2\ Froceed o, Insert 3 nen shea bafora stest!
Select “YES”, and press [Enter].

>> This completes the addition of the new step.
All the previous steps 2, 3 and up are incremented by one to become steps 3, 4 and
up.
The numbers of the steps recorded as the parameters of jump/call and other function
commands are automatically modified at this time.
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a/DIa D)
ERE

Move the robot to step 1 using [CHECK GO] (or [CHECK BACK]).
To add a step, move to the step before which the new step is to be added.
When the cursor is advanced in this way, the new step will be added after step 1.

T JOINTAT

0

1

Z JOINTAL T
3 W JOINTAY T1 o
; 208 ca/m LIN Al T1 .
8
?

106 1 JoUTA 11 :
100 % JOWNTAL 11
A .

Use the [Axis operation keys] to operate the robot manually, and set the robot to
the position and posture to be added.

In the case of normal teaching

Set the speed and interpolation classification using the same method as when
doing new teaching.

While holding down [ENABLE], press [INS].
>> A confirmation screen now appears.

Select “YES”, and press [Enter].

>> This completes the addition of the new step.
All the previous steps 2, 3 and up are incremented by one to become steps 3, 4 and
up.
The numbers of the steps recorded as the parameters of jump/call and other function
commands are automatically modified at this time.
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4.8 Modifying the program

In the case of easy teaching(f keys)

B Press [CLAMP/ARC].
O >> The commands are displayed on the f keys.

772008 1.9

JOINT A1 T

JOINT A1 T)

Select a command.
B  Setthe speed and whether to turn overlap on or off.
@ i B Once all the conditions have been set, press f12 <Complete>.
m >> A message confirming whether to overwrite or add will be displayed.

. To add, select “NO” and press [Enter].
[c-lr_:_l] [|E:5] ‘ er >> A confirmation screen now appears.

irert 3 ey steo before stesl?

ot [Select “YES”, and press [Enter].
| >> This completes the addition of the new step.
/ All the previous steps 2, 3 and up are incremented by one to become steps 3, 4 and
up.

The numbers of the steps recorded as the parameters of jump/call and other
function commands are automatically modified at this time.
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4.8 Modifying the program

In the case of easy teaching (Numeric keys)

Here, the procedures of operating the robot by detailed teaching will be explained.

ENABLE +a Holding down the [ENABLE] proceed [7] and [8] then [9]. Select the command

>> Confirmation message appears “Proceed to overwrite?”
Select “No” to be add.

Qr
3+
or
3+

Once all the conditions have been set, press f12 <Complete>.
>> Qonfirming message appears “P_roged to insert a new step before step1?”.

[E select “Yes” and press the [Enter].
>> This completes the addition of the new step.
All the previous step2, 3 and up are incremented by one to become step 3, 4 and up.
The number of the steps record ed as the parameters of jump/call and other function
commands are automatically modified at this time.
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4.8 Modifying the program

4.8.5 Deleting movement and function commands

Using the following work program as an example, step 5 will be deleted here.

Current step 6

¥

Current step §

\

| Deleting movement and function commands

@ " Press [PROG/STEP] — [5] — [Enter].
STEP ‘ >> The cursor moves to step 5.
N

N~/

+ . While holding down [ENABLE], press [DEL].
ENABLE DEL >> A confirmation message now appears.

ot METION s 2ae

[\ Select “YES”, and press [Enter].
@ @ . >> This completes the deletion of step 5.
N~/ The previous step 6 is decremented by one to become step 5.

The numbers of the steps recorded as the parameters of jump/call and other function

commands are automatically modified at this time.
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4.9 Using the screen editor function to modify commands

4.9 Using the screen editor function to modify commands

All the data recorded in the program can easily be modified using the screen editor function. The screen editor
function can be selected not only in the teach mode but also when step playback has been selected even in the

playback mode.

The operations which can be performed using the screen editor function are listed below.

Table 4.9.1

Operations which can be performed using the screen editor function

Operation

Details

Data modification

All the data (such as the speed, interpolation type and position data)
recorded for movement commands can be modified. (To correct position
data, you must be Expertlevel or above.)

Further, the data recorded for function commands can also be modified.

File Copy One line or several lines can be copied and inserted into another position.
Cut One line or several lines can be deleted.
Paste The copied or deleted line or lines are inserted at another position.

Function command insertion,
replacement

An function command can be inserted at any position.
In addition, an function command can be changed inte another function
command.

Function command search

Function commands can be searched.

Screen Separation

The screen can be divided into the top half and bottom half.

Batch changing of the speed

The speed of MOVE command set in two or more lines can be batch
changed.

4.9.1 Modifying with the screen editor function

This section describes how to select and modify the screen editor function.

| Selecting the screen editor function

=]

In the teach mode or when step playback has been selected in the playback mode,
press [EDIT].

>> The screen display fo

y selected program is now switched.
B EZIZT IR '

1 4
[ExX] [CONT]

Poggee tafio (1.0~ 100.0°3%¢) ’

%
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| 4.9 Using the screen editor function to modify commands

1 Cursor

The cursor can be moved to the data.

2 | Description of data

A description of the data at the cursor position and the range of the values in
which the data can be input are displayed here.

3 | Input field

To change the data at the cursor position, input the new value here, and press
[Enter].

4 | Find Function
This is used to search the function commands.

5 | Cut

This is used to cut (delete) the selected line or lines. The cut line or lines can be
inserted at any position using “Paste”.

6 | Copy

This is used to copy the selected fine or lines. The copied line or lines can be
inserted at any position using “Paste”.

7 | Paste

This is used to insert the cut or copied line or lines at any position. They cannot
be pasted to other programs.

8 | Cancel

This is used to terminate program editing without reflecting the modifications
made.

It is also used to cancel a cut or copy operation at any point.

[RESET/R] also has the same functions.

9 | Complete
This is used to save the modification results and terminate the program editing.

10 | Other Direction

This is used to select the direction during pasting.
When “reverse direction” is selected, the order of the data in the cut or copied
lines is reversed, and the data is pasted in this reverse order.

11 | Screen Separation

This is used to divide the screen into the top half and bottom half.
Use [CLOSE/SELECT SCREEN] to select the half of the screen where
operations are to be performed.

12 | Step Keep

Normally, when screen editing ends, it automatically returns to the step it was
at prior to starting screen editing. If you press this key while holding down
[ENABLE], it will stay at the step it was at in screen editing when it returns to
the program screen (write is also done). This is useful in cases such as when
you found a step in screen editing that can be an indicator for Check GO and
Check BACK operations.

However, in such cases, the displayed step will differ from the actual robot step.
Therefore, you need to be careful when doing Check GO and Check BACK
operations after that.

13 | Search Direction

Switch the search direction between up and down.

i

4-59



4.9 Using the screen editor function to modify commands

Move the cursor to the desired position, input the new numerical value in the

“Input” field in response to the guide message displayed in the “Description of

data” field, and press [Enter].

>> The contents of the program directory now change to the new number that was input.
At this time, the program contents are not rewritten.

T

Comiphate)

or

=

To reflect the changes, press 12 <Complete> or press the [EDIT] key again.

>> The program contents are updated, the screen editor function is exited, and the
original screen is restored.

To quit the function without reflecting the changes, press the [RESET/R] key.
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4.8 Using the screen editor function to modify commands

4.9.2 Batch changing the speed of MOVE command

The speed of MOVE command set in two or more lines can be batch changed while performing
the screen edit.

Press [Up/Down].
>> The highlighted line(s) can be adjusted as a range of the target steps to make

To cancel selecting a target step, press [Cancel] or [RESET/R] key.
>> The highlighted lines are restored.
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4.9 Using the screen editor functien to modify commands

SPD

Enter

Enter

ol

Entering
the speed
value ’

Press [SPD].

>> The display changes to the “Speed change” screen. The range of speed change is
indicated by the “Start Step” and “End Step”.

Without the range selecting operation
If pressing [SPD] without specifying the range for change-target steps
([ENABLE] + [SPDY]), all steps are to be targeted.

Refer to Table 4.9.2, and set the conditions for batch changing.
g Toset “Confirm”, align the cursor on it and press [Enter].

>> Every time you press this key, the status (ON/OFF) is switched.
To set “Conv. method”, align the cursor on it and press [Enter].

>> Every time you press this key, the status (Ratio/Direct) is switched.

Tt

i
ine/Circular |

When switched to “Direct”, the pull-down list for the interpolation type appears on the
right side.

If pressing [Enter] as moving to the pull-down list, alternatives (Joint/Line/Circular) are
displayed. Then, select an appropriate interpolation type with [Up/Down] key.

Enter
&

To set “Speed”, align the cursor on if, enter the speed value, and press [Enter]
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e

= |
C"NWE or

the screen editor function to modi

Press f12 <Execute>.
>> Now, the speed batch change starts.

If “Confirm” has been set to OFF, the screen-editor window is restored after executing

the speed batch change.

If “Confirm” has been set to ON, on the other hand, the screen as below appears.

@MSW

Before 103
After $0.0%
iz the speed chaneed?

e w | owa |
Button Action
[YES] The speed of the indicated step is changed, proceeding to “Confirm”
in the next step.
After changing the speed in the last step, the screen-editor window is
restored.
[NOJ The speed of the indicated step is not changed, proceeding to

“Confirm” in the next step.
After changing the speed in the last step, the screen-editor window is
restored.

[CANCEL] | The speed change is aborted for the indicated step and after, and

then the speed batch change screen is restored.

To reflect the change just made, restore the screen-editor window and press 12
<Complete> or [EDIT].

>> Then, the program is updated, the screen editor function finishes to restore the

original screen.

If not to reflect the change, restore the screen-editor window, and press

[RESET].

Table 4.9.2 Condition settings for the speed batch changing

Condition
parameter

Setting range

Meanings Defautt

“Confirm

ON

Pressing f12 <Execute>, the *“Confirm” message | ON
appears by every step, which enables to select
ON/OFF/Cancel.

OFF

All steps from the start step to the end step are batch
changed without any confirming action.

Conv. method

Ratio

Designates the ratio (%) to the current record speed for | Ratio
changing.

(Example: To make the speed half, designate 50%.)
All steps are the targets for change.

Direct : Joint

Designate the speed only for the step of which
interpolation type is “Joint”,
The step of “Line/Circular” is not changed.

Direct : Line/Circular

Designate the speed only for the step of which
interpolation type is “Line/Circular”.
The step of “Joint” is not changed.
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4.9 Using the screen editor function to modify cormmands

Condition

parameter Setting range Meanings Default
Speed Ratio 0~200% 50%
Direct : Joint Use the unit in entering the value specified in “Joint | Minimum
Interpolation” on the record speed screen. value within

The screen appears by proceeding to f5<Constant S | the available
etting> - [5 Operation Constants] — [4 Record Spee | range

d].

Direct : Line/Circular | Use the unit in entering the value specified in “Line/
Circular’ on the record speed screen.

The screen appears by proceeding to f5<Constant S
etting> - [5 Operation Constants] — [4 Record Spee

d].

s ———]  ————— .- -+  ————— 1
e In the step with the multi-mechanism configuration, the target step will be the one of which

interpolation type agrees with that of the speed-based mechanism. And only the speed of
IMPORTANT that mechanism within the step is to be changed.

e —
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Chapter 5 Auto operation (playback)

This chapter described how to automatically run {playback) the programs that
have been created.,
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_ 5.1 Before starting auto operation

5.1 Before starting auto operation

This section describes the basic knowledge required to perform auto operation.

5.1.1 Methods of starting automatic operation

Automatic operation can be started up using the following methods. Normally, the method used to
start automatic operation is set prior to shipment from the factory or prior to delivery to correspond
with the user’s specifications.

The operation method for automatic operation differs according to the start method used. Read
through the section of the following explanation that corresponds to the method used by the user
to start automatic operation.

Table 5.1.1 Start method

Start method

Details

Internal start

This is the method that runs the program selected by the Teach Pendant as
is. Start and stop are performed using the operation panel for the AX20
controller and the operation box (Station 1) for the AX21 controller.

Run the program
selected by the
Teach Pendant.

External start

The series of tasks relating to automatic operation including start, program
selection and stop are input from an external device such as a host
controller or control console that is readily accessible to the operator.

host controller, control

Teach pendant console, etc.

The start input and
program number input
are initiated from the
external source.

AX20/AX21
controller

| ’

In this case, the start signal and program select signal from the external
device must be set ahead of time so that they will be input to the basic input
signal “external start” and “program select bits” of the AX20/AX21 controller.
In addition, the sighal reading method (binary, discrete or BCD) must be
specified. For further details, refer to the Installation Manual part of the
operating instructions.

Multi-station Start

This system starts and reserves the task programs by pressing the start
button on the operation box or start box installed at each station. It is
supported only by the AX21 controller.

The programs to be started are allocated ahead of time for each station.
(The teach pendant is used for the allocation.)

e Robot
\

o

| /
= Gperation box

Work
bench 1
Work

bench 3
o
g -ﬁ ]

Task programs are started or
reserved by pressing the [Start
rafen button] on the operation box
installed at each station.

2] ¥s
H
4

]
5]
4
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5.1 Before starting auto operation

5.1.2 Notations used for automatic operation

When doing automatic operation (playback) either with an internal start or station start, the [Motor
power ON] button, {Start button] button and [Stop button] are used.

These buttons are on the operation panel on the front of the controller for the AX20controller.
For the AX21 controller, they are on the operation box (station 1) and startup box (stations 2 and

beyond).

Table 5.1.2 Buttons needed for automatic operation (playback)

Installation location

AX20

controller AX21controller

Button - :
(Notations in Operation Operation box Start box
Ihis chapten) panel (Station 1) {Station 2 onward)
[Motor power ON button] I:' s None

\ cte el

P 5
[Start button] @
[Stop button]

5.1.3 Playback methods (5 operation modes)

There are five operation modes for the playback methods. One of these modes is selected prior to
playback, but the mode can also be selected during playback.

Either “Cycle” or “Continuous” is selected during actual operations. All the other modes are
selected when checking what has been taught or when trying out an auto operation.

Table 5.1.3 Playback methods

Playback methods Details
o While the [Start button] is held down, one step of the program is
Step executed. (When it is released, the robot stops.)
e To advance to the next step, press the [Start button] again.
e When the [Start button] is pressed once, the program is executed
Cycle once from start to end.
e When the last step is reached, the robot stops.
o When the [Start button] is pressed, one step of the program is
executed, and the robot stops.
Cycle step by step ¢ To advance to the next step, press [ENABLE] + f8 <Step by Step>.
e When the last step is reached, the robot stops.
Continue e When the [Start button] is pressed, the program is executed

repeatedly.

Continuous step by step

e When the [Start button] is pressed, one step of the program is
executed, and the robot stops.

o To advance to the next step, press [ENABLE] + f8 <Step by Step>.

e When the last step is reached, operation returns to the first step,
and the program is executed again.




5.1 Before starting auto operation

5.1.4 Specifying the step which playback starts
Where playback is to start can be specified at any step from the teach pendant. (When the

program has just been selected, the program start—namely, step 0—is automatically specified.)
However, instances in which the step can be specified are the following.

Table 5.1.4 Specifying the step from which playback starts

Start method First star;i?eacg:;p Fogran Startup after a stop
Internal start Step specification enabled Step specification enabled
Ext. play start. Step specification disabled Step specification enabled
Multi-station start Step specification disabled Step specification enabled

5.1.5 Operating speed when the start step is specified

When a step other than step 0 has been selected from the teach pendant and playback has been
started, the robot moves from the current position to the specified start step at the safety speed
(less than 250 mm/sec.). This is a safety measure aimed at avoiding unforeseen interference and
other trouble resulting from the possibility that the operator has selected an incorrect step. The
safety speed restriction is canceled starting from the next step.

If the selected step (any step except step 0) is a step with an function command, the safety speed
comes into effect for the step with the first subsequent movement command.

If the start of the program (that is to say, step 0) serves as the start step, the robot moves at the
normal speed rather than at the safety speed.

If, for instance, step 2 is selected from the teach pendant to start the operation, the robot will move
at the safety speed until step 2. From step 3 onward, it will move at the specified speed.

Movement of robot at a f
speed below safety speed

Step 2 l‘ .u ‘.
(start StV Current
osition
Step\ Step 1

Fig. 5.1.1 Robot movements at safety speed
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5.2 Performing automatic operation (playback) — Internal start method —

5.2 Performing automatic operation (playback) — Internal start method —

The playback procedure to be followed with the internal start method is described here.

| Selecting the playback method
Establish the playback mode.

Step FIT2003 11:08 C .I .
o R

+ Select the playback method required.
ENABLE fa /15 The playback method (operation mode) can be selected by pressing the [ENABLE]

and the f4 key together or by pressing [ENABLE] and the f5 key together (in other
words, one of these two combinations of keys is pressed together).

f4 5 Operation

e« When f4 is set to step continuous, the
mode is switched from “Cycle” —

|
z i “Continue” — “Step” every time f5 is
éép — -Eg — | «g pressed.
. ¢ When f4 is set to single step, the mode
t L 4| 4| is switched from “Cycle Step by Step”
v v X "
= — “Continuous Step by Step” —
g I}i “Step” every time f5 is pressed.
 Sinala @%ﬂ«sﬁ Stap. e When f4 is pressed while f5 is at any

setting, single is switched to
I continuous or continuous is switched
to single.

g Press [ENABLE] and [PROG/STEP] to select the program which is to be played

+ STEP back.
When operation is transferred to the playback mode while the task program remains
selected in the teach mode, the task program concerned is played back.

Press the [Motor power ON] button.
>> The motor power is now turned on. The [Motor power ON] button fights.

am | Step | 703 1108

Press [Start button].

>> Automatic operation now starts in accordance with the playback method selected.
For details on the movements of the robot using each playback method, the stop
methods and restart methods, refer to page 5-11 “5.5 Operations in different
operation modes”.
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5.3 Performing automatic operation (playback) —External start method—

5.3 Performing automatic operation (playback) —External start method—

The playback procedure to be followed with the external start method is described here.

the playback method

Establish the playback mode.

Step | FHt2003 1103 | = o«

-
Lo S

+ Select the playback method required.
ENABLE fa/f5 The playback method (operation mode) can be selected by pressing the [ENABLE]

and the f4 key together or by pressing [ENABLE] and the f5 key together (in other
words, ohe of these two combinations of keys is pressed together).

f4 f5 Operation
¢ | o When f4 is set to step continuous, the
mode is switched from “Cycle’ —
3 s E = “Continue” — “Step” every time f5 is
N : ressed.
ool [[oms ] T cowme| T | isw || P
— o When f4 is set to single step, the mode
f¢ . ¢ fi . ¢ is switched from “Cycle Step by Step”
. - . i — “Continuous Step by Step” —
= § Lii L& “3 “Step” every time f5 is pressed.
& 5 5.59.-‘?5? - s%m@fg - Swp e When f4 is pressed while f5 is at any
setting, single is switched to
4 ] continuous or continuous is switched
to single.

Input the external motor power ON signal from the external device.
>> The motor power is now turned on. The [Motor power ON] button lights.

Step Fr112003 $1:03

Input the number of the program to be started (program selection bit) from the
external device.

Input the external start signal from the external device.

>> Automatic operation new starts in accordance with the playback method selected.
For details on the movements of the robot using each playback method, the stop
methods and restart methods, refer to page 5-11 “5.5 Operations in different
operation modes”.
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5.3 Perfarming automatic operation {playback) —External start method—

| Switching the start method and program selection method

If the internal start or external start method is used by the AX20/AX21controller, the start method
can be changed by a simple operation. (Internal can be changed to external and vice versa.) For
instance, even when “external start” has been selected, it is possible to switch to “internal start”
temporarily in order to check what has been taught.

Internal or external can be selected as the method to select the task program to be played back.

1 The current settmgs can be checked on the display of the teach pendant.
! 12008 13:49 | - o+ =

In the case of the screen shown above, internal is selected both as the start method and
program select.

The allocation of the f-keys shown above differs depending on the application. If they
are not displayed, check and change the settings by performing the operations
described in é/

The method can be switched between <Start Con/Prog Con> and <Start Ext/Prog
Ext> by pressing f2 while holding down [ENABLE].

The settings can also be changed from the service menu. On the service menu, start
select and program select can be changed independently.

Press f6 <Service Utilities> while holding down [ENABLE], and select [1
Teach/Playback Condition].

>> The [1 Teach/PIayback Condition] settlng screen now appears

T

Wﬁmh_n'e& I E’ﬂml

SRR

3 Fayha& n gt e Tortrol lef C Extemal C
Select lon type ~ Binapy Discrmt Pw :
3 = Effect ve r Ihafi o

i = Tiisabled) 1 cuemie € 10 Qs
EPTmhadcneed (owiry ik ]'Tn" 5
B Machine lock ! hlad ) Er
A Chedk with fretion
10 Cord i mation of  Jume.
a0 | U&#1nu¢luinf§ﬂl

...- NTIEARE STt @@. Ty i ot g -
o
P@mmme«um 0N MWW ) W

Align the cursor with “2 MotorsON/START sel.source” and “3 Playback mode
prog.sel.”, and set these two items.

IEMLEI +["ﬁ @ To make changes, use [ENABLE] + [left or right].

ﬁ. Upon completion of the changes, press f12 <Complete>.
Conplts >> The settings are now stored in the memory, and operation returns to the original
. : screen.
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5.4 Performing automatic operation (playback)—Multi-station start methed—

5.4 Performing automatic operation (playback)—Multi-station start method—

The playback procedure to be followed when the multi-station start method is used is described here.

cating the pro

am to be started to each station

When the multi-station start method is used, the program to be started must be allocated to each
station ahead of time.
The program is allocated in the teach mode.

Press <Station Set>.

Or select <Constant Setting> — [5 Operation Constants] — [7 Condition of Multi
station starter].

>> The allocation screen now appears.

Input the number of the task program to be started for each station.

To facilitate the setting, press f9 <Program List> while the cursor is in the
“Program” column.

>> A list of programs is now displayed.

P
5
7
|
7
6
1
3
2
6
16
1
0
3
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5.4 Performing automatic operation (playback)—Multi-station start method —

- Select the program, and press [Enter].
CJD >> The selected program is allocated.

“ When a program has been allocated to each of the stations, press f12 <Complete>.
Corrpiota) >> The allocation is stored in the memory.
/,——'—‘--\.._

POINT )  f9<Station Set> is displayed on “The number of station” set over 1 with proceeding <Constant
Setting> and [5 Operation Constants] and then [6 Number of station]. When “The number of
station” is set on 0, the f9<Station Set > is not displayed.

| starting the program

Upon completion of the allocation, start the task program.

Establish the playback mode.

[ step | mrzoos 138t ‘ - «] Y
o
3:1 Arﬁ

At this time, the program which was selected in the teach mode is now deselected.
(Since the selected program is not started up when doing multi-station startup, it is in an
unselected state immediately after switching to playback mode.)

If you press the startup button for any station, the program number and program
contents will be displayed for the program allocated to that station, and playback will
begin.

elEl+ /5 Select the playback method required.

The playback method (operation mode) can be selected by pressing the [ENABLE]
and the 4 key together or by pressing [ENABLE] and the f5 key together (in other
words, one of these two combinations of keys is pressed together).

4 f5 Operation

e When 4 is set to step continuous, the
mode is switched from “Cycle” —
“Continue” — “Step” every time 15 is

setting, single is switched to
continuous or continuous is switched
to single.

=
[ — pressed.
e When f4 is set to single step, the mode
fL ?i is switched from “Cycle Step by Step”
. : — “Continuous Step by Step” —
. =] ‘g “Step” every time f5 is pressed.
. — :
w?ﬁ?a SR e When f4 is pressed while f5 is at any
|

Press the [Motor power ON button] on the operation box.
>> The motor power is now turned on. The [Motor power ON button] lights.
i | Step | 742003 4351 | B4
— |

[¢]

This now completes the preparations for auto operation.




5.4 Performing automatic operation (playback)—Multi-station start method—

Press the [START] button on the operation box installed at the station to be
started.
>> Automatic operation now starts in accordance with the playback method selected.
For details on the movements of the robot using each playback method, the stop
methods and restart methods, refer to page 5-11 “5.5 Operations in different
operation modes”.

I Reserving and canceling the reservation of the station to be started next

If, when a multiple number of stations are available, the [START] button on station (B) is pressed
while station (A) has started, station (B) will be set to the reserved status. Upon completion of the
station (A) playback, station (B) will start. However, a station which has already started cannot be
reserved. (While station (A) has started, station (A) cannot be reserved.)

Reservations can be made for a multiple number of stations.

Press the [START] button on the station to be reserved.
>> The task program allocated to that station is set to the reserved status, and the
[START] button flashes.

To cancel the reservation, press the [START] button on the station being reserved.
>> The reservation is now canceled.

| Checking the rese

To check the reserved stations and programs, start the "station reservation start status monitor."
@ Press <Station Monitor>.
f,mm >> The station reservation start status monitor now starts.

/ “Run” denotes now starting, “Yet” means no start,

and the numbers indicate the reservation sequence.

[Reservp] Station  Unit Frogram Schedule Product
Rl & @0 ONOG G0 [ ol 1
1 vl UNImt 0osz | 0 11

Yot [‘< gy e ol T

N'| The station number is indicated here.

To exit the monitor, press [CLOSE/SELECT SCREEN] to set the station reservation
start status monitor to active.
ENABLE + Then press [CLOSE/SELECT SCREEN] while holding down [ENABLE].




5.4 Performing automatic operation (playback)—Multi-station start method—

Enter
P

The reservations can also be checked using the following method. (This method involves
allocating the station reservation start status monitor to monitor 2.)
After pressing [Service Utilities], press [4 Monitor 2].
>> A list of the monitor functions that can be displayed now appears.

Select [13 Station reservation status], and press [Enter].

>> The station reservation start status monitor now starts.
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perations in different operation modes

5.5 Operations in different operation modes

Operations in five operation modes are described here.

The explanation given below describes the start and stop methods using the [Start button] and [Stop button].
When the external start method is used, read the following as the alternatives of the [Start button] and [Stop
button].

Fig. 5.5.1 Alternatives for the [Start button] and [Stop button]

When the external start method is used

Press the [Start button]. Input the start signal.
Press the [Stop button]. Input the stop signal.

Before initiating playback, check that no one is near the robot.
If the robot should come into contact or sandwich a person, death or serious injury may
DANGER resulit.

I step playback
First, to ensure safety, check the operations of the robot during step playback.
. g Select step playback.
Swp

Specify the step at which playback is to start.

(PRog Y .+ ) To play back from the start of the program, press [PROG/STEP], [0] and then
STEP . “ ‘ [Enter].
N

>> The cursor now moves to step 0.

7
To play back from step 2, press [PROG/STEP], [2] and then [Enter].

Concerning the designation of the step

You can specify a step prior to beginning playback when “Internal Startup
Method” is employed.

When “External Startup Method” or “Multi-Station Startup Method” is used, you
cannot specify a step prior to beginning playback. (Playback will always start with
Step 0 for the first startup.} However, if you stop after beginning playback, you
can specify a step using the method described above.

Press [Start button].
>> While the button is held down, the robot moves from the current position to the
specified step.

In the step playback mode, the robot stops at the next step.
To continue playback, press the [Start button] again.

>> While the button is held down, the robot moves again to the next step.
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5.5 Operations in different operation modes

I Cycle playback
Next, check the operation of the robot during cycle playback.

Select cycle playback.

As with step playback, specify the step at which playback is to start.

Press [Start button].

>> When the button is pressed once, the robot moves from the current position to the
specified step, and operates as far as the last step. When the [Start button] is
pressed again after the last step has been reached, the robot operates again from
the first step.

To stop the robot at any time, press the [Stop button].

To restart the robot, press the [Start button] again.

I Continuous playback

Proceed as follows to initiate continuous playback.

H Select continuous playback.
Cartirua

As with step playback, specify the step at which playback is to start.

Press [Start button].

>> When the button is pressed once, the robot moves from the current position to the
specified step, and operates as far as the last step. When the last step is reached,
operation proceeds again from the first step, and cycle playback is repeated.

B To stop the robot at any time, press the [Stop button].

To restart the robot, press the [Start button] again.

I cCycle playback (step by step)

Proceed as follows to perform cycle playback in the step by step mode.

Select cycle playback (step by step).

As with step playback, specify the step at which playback is to start.

Press [Start button].

>> When this button is pressed once, the robot operates from the current position to the
specified step.

To advance to the next step, press f8 <Step by Step> while holding down
[ENABLE].
>> The robot operates as far as the next step.
Repeat this procedure to check the operation as far as the last step.
When the [Start button] is pressed again after the last step has been reached, the
robot operates again from the first step.
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| Continuous playback (step by step)

5.5 Operations in different operation modes

Proceed as follows to perform cycle playback in the step by step mode.

Select continuous playback (step by step) by following the procedure.
o
Shop'by Sap,
As with step playback, specify the step at which playback is to start.
Press [Start button].
>> When the button is pressed once, the robot operates from the current position to the
specified step.
To advance to the next step, press f8 <Step by Step> while holding down

=
ewete| .. e

[ENABLE].
>> The robot operates as far as the next step.
Repeat this procedure and check.
When the last step is reached, the robot operates again from the first step.
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5.5 Operations in different operation modes

NOTE
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CAUTION

Chapter 6 File operations

This chapter describes how to copy, delete and back up files.
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Do not turn OFF the controller power while using the file operation menu described in this
chapter and while the automatic backup function is being executed. If the controlier
power is turned OFF while the controller is accessing the files, those files may be
unexpectedly damaged and there may be some cases where the controller system
cannot start up as a result.
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6.1 Copying, deleting and renaming programs

6.1 Copying, deleting and renaming programs

This section describes the operations to copy, delete and rename programs inside the internal memory.

6.1.1 Copying programs

How to copy programs is described here. The operations described here enable a single program
to be selected and copied. To specify a multiple number of programs and copy them, refer to page
6-15 "6.4 Copying files”.

| Copying programs

(" PROG ) While holding down [ENABLE], press [PROG/STEP].
ENABLE| + STEP >> The [Program Selection] window now opens.

@@ Select “Copy.”

Press [Enter].
Enter >> The [Program copy] screen now appears.
<7
| Frogran n —
Na of Steps! Comnen i Aamdmg
[ /L SF1E L0072 15
| ASFI86 00 6
||2sFie 004 5
| %
R.
<
v
' .
@ Fﬁg Proarm % coaied. I I .
select the Jorme: ﬁwnrw - i

Select the program to be copied.
If not all the programs can be shown on one screen, they will be displayed over a
multiple number of pages. In this case, search the program targeted for the operation

using f8 <A\> or {10 <\V>.

Press [Enter]
E&" >> It is now possible to input the number of the copy destination program.
m T —— ]

im Il‘ﬂ-ﬂ ﬂ! n(osm rubg

& the cosy,

@ Inputthe number of the copy destination program, and press [Enter].

Enter >> The program is now copied, and operation returns to the original screen.

Number
input ‘




6.1 Copying, deleting and renaming programs

6.1.2 Deleting programs

How to delete programs is described here. The operations described here enable a single
program to be selected and deleted. To specify a multiple number of programs and delete them,

refer to page 6-19 “6.6 Deleting files”.

| Deleting programs

+ ST

While holding down [ENABLE], press [PROG/STEP].

>> The [Program Selection] window now opens.

oy °

Select “Delete.”

Press [Enter].
>> The [Program deletion] screen now appears.

& Frouyanm dilatitin
|tskies  Coos 6
“LOFI66  .004 5
| -
g e
@ g':ase 'miwt the deleted progeam;

i
S
e

s

Fpcending

PG

LG

o

Select the program to be deleted.

If not all the programs can be shown on one screen, search the program targeted for the

operation using 9 <A\> or f10 <\¥>,

Press [Enter].
>> A confirmation screen now appears.

Select “OK” and press [Enter].

>> The program is deleted, and operation returns to the original screen.




6.1 Copying, deleting and renaming programs

6.1.3 Renaming (renumbering) programs

How to rename (renumber) programs is described here.

| Rename the program.

+ ST

e

Enter
|

i

Enter

7
\@4

While holding down [ENABLE], press [PROG/STEP].
>> The [Program Selection] window now opens.

Select “Rename.”

Press [Enter].
>> The [Program number conversion] screen now appears.

Program 1ist . T=In __l_;z_:u‘
| Prosram 1o _ i

#5SF166 002 15

“LSF166  .003 6

5166 004 ]

‘-({j@;;»{&

[

=ase == ect ihe fomer scewersion prosman,

Select the program to be changed.
If not all the programs can be shown on one screen, search the program targeted for
the operation using 9 <A> or f10 <>,

Press [Enter].
>> It is now possible to input the new program number.

Flb Ceweralon progien V00008 Wre
* Flats sreuts the prodcas maber cowersion shesd,

Input the new program number, and press [Enter].
>> A confirmation screen now appears.

Select “OK” and press [Enter].
>> The program is renumbered, and operation returns to the original screen.




6.2 Concemning the file operation menu

6.2 Concerning the file operation menu

Selecting the file operation menu enables operations for not only programs but also constant files, etc. to be
performed.

This menu has the following functions which can be selected in either the teach mode or playback mode.

Table 6.2.1 Functions of file operation menu
Operation menu Details

This is for copying files.

File Copy Files can be copied not only between internal memories but also from an
internal memory to an external storage device such as a CF card (stored) or
from an external storage device to an internal memory (read).

This is for displaying a list of the files stored in the internal memory or external

Directory storage device.
File Delete ‘(Ij‘has_ is for deleting the files stored in the internal memory or external storage
evice.
. This is for setting protection for the files stored in the internal memory or
File Protect external storage device.
Verify This is for verifying whether the contents match between two files or between all

the files on different storage media match.

cl:ic; :(mat IC card/Floppy This is for initializing a CF card or a floppy disk (optional).

File Backup This stores all the files in an external storage device.

This is for restoring all the backed up files in the controller.

Backup restore An operator must have the qualifications class of Expert or above to use the
backup restore function.

This is for automatically backing up the files under the specified conditions. An
Automatic backup operator must have the qualifications class of Experf or above to use this
function.

6.2.1 File operation menu selection and common operations

This section describes how to select the file operation menu and how to perform operations after
its functions have been selected.

| Selecting the file operation menu

' ;unl. Press f4 <File>.

- If this soft key is not provided, the menu can be opened from the service menu.
In this case, select “7 File Manager” from the service menu, and press [Enter].
>> The file operation menu such as the one shown beiow is now opened.

L =

When a function is selected and [Enter] is pressed, the function concerned is

@@ . E"CE’ selected.
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6.2 Concerning the file operation menu

I Common operation using file operation menu

This section describes the common operations performed after the functions have been selected
on the file operation menu.

When copy is selected, for instance, the screen shown below appears.

4 — = -.M_ FiPose file l
[ Weor [hame Bt S| edif ied
EIRN oy — .'/ﬁét—
2 Help
w3 Ini
1 A PLCEReire
6 5 21 WORK
. 5311265280 Bytes Tres
Divicaldsst)  prosram
= -
7 = Vemory = [ B[ Size[Mdiliza
L] & 3 CONVERT
AH=lp
Y =21 Ini
3 = W
— 310260280 Bytes frew
z) Feloc_l davilce Bow,
Move through fields [1| to |8, and set the items required.
To move through each field (1] to [8]), use the left and right keys.
@ To select the items displayed in the fields, use the up and down keys.

Device selection field (for details, refer to page 6-6 “6.2.2 Types of usable storage
media”)
Select the device containing the file targeted for operation.

To copy a file, select the copy source device in field 1] and the copy destination
device in field g

@ Program input field

To specify a program to be copied or deleted, input its number in this field
(program files in ¥Work¥Program can be specified). To display a list of files and
select one or more of these files, specify “PROGRAM” in field ﬁ,

File type selection field (for details, refer to page 6-7 “6.2.3 Operable files”)

Select the file type. Select the type here when performing file operation by type of
file such as program file or constant file.

@ older selection field (for details, refer to page 6 6-8 “6.2.4 Folder structure of internal
memory”)

To search the file targeted for operation, specify the folder that contains the file.
B File directory

If a folder is specified in [4], a list of files is displayed in [§ To select an individual file
or files and perform file operations, select the files here.

E| Device selection field (when copying only)

Select the copy destination device.
Program input field (when copying only)

Input the number of the program to be copied.
Folder selection field (when copying only)

Specify the copy destination folder.

2| o If a folder is specified in [, a list of files is displayed in [, In this case, the
2] sequence in which the files are arranged can be switched using f7 <Name> or f8
tiaswe | [ascendt <Ascending>.
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6.2 Concemning the file operation menu

Upon completion of the necessary settings, press 12 <Execute>.
>> The file operation is now executed.

To stop the processing during a file operation, press f11 <Quit>.
>> A confirmation message now appears.

Lol eted!
Hit ary hes.

[SF166.000_: OK I
SF166.002 : OK |

Processing is aborted by pressing any key.

To exit the operation, press [RESET/R].
>> Operation returns to the file operation menu.

6.2.2 Types of usable storage media

With the AX20/AX21 controller, data can be stored in an external storage device or, conversely,
data can be read from an external storage device. To access the external storage device, specify
the target device when performing the copy, delete or other operation.

The usable storage media are listed below.

Table 6.2.2 Usable storage media

“External storage device

(media)
This accesses the CF card which is plugged into the CF card
Card 1 connector of the controller.
A “CF card” refers to a Compact Flash card.

Details

Before files are stored in an external storage device, the storage media must have been
initialized.
See page 6-27 “6.9 Initializing the storage media”.

——————————————— ——— =— e se....s =S ]

If the CPU board is AXCPU10-50;
Although this board has USB port, any USB devices cannot be connected here. Do not
connect any USB memory / storage devices to the USB port of the CPU board. In addition,

CAUTION  do not connect USB keyboard, USB mouse, etc.
.

6-6



6.2 Conceming the file operation menu

6.2.3 Operable files

The files that can be operated using the file operation menu are listed below.

Table 6.2.3 Operable files

File Description of file
Program file This kind of file contains the created programs.
9 [Example] SH166.**** (**** denotes numbers)
This kind of file is for the position data used in the robot language.
Pose file

[Example] SH166_P.**** (**** denotes numbers)

This is a program file which is described in the robot language.

Language file It is a text file.

[Example] SH166_A.**** (**** denotes numbers)

This kind of file contains the values inherent to the robots and

various settings.

Constant file It is an INI format text file.

[Examples] MECHANISM.CON (mechanism definition file)
TOOTOL01.C01 (tool constants file)

This kind of file contains the error histories, welding histories, etc.

Log file It is an INI format text file.

[Example] LG-ERR001.LOG (error history file 001)

PLC program This is a PLC program (ladder program) used by the software PLC.
(Ladder program) [Example] ******** stf (******** denotes any name)

These are the arc start/end condition files which are used with arc
Arc welding condition welding.
files [Example] ASHHARCW.*** (### denotes the type of welder and

*** denotes number)

These are the weaving start/end condition files used when weaving
with arc welding.
[Examples] WFP.*** (*** denotes number)

WAX *** (*** denotes number)

Weaving condition files




6.2 Concerning the file operation menu

6.2.4 Folder structure of internal memory

The internal memory of the AX20/AX21 controller is structured in the following way. The operator
must be familiar with the folder structure when performing operations for files stored in the internal
memory

ﬁlternal Memory | |

| CONVERT ¢ ()
—— NI . @)
} A_APPLICATIONJi @2.1)
T

JPN (2.1.2)

|

1 SETUP (2.1.3)

USA (2.1.4)

—[APPLICATION —— 22
—FUTOCAL +—— (23)
——{ ERROR ——— (24)

| HELP (3)

|
()

| PLCENGINE
—-——| WORK (5)
— A_APPLICATION ¢——— (5.1)

(5.1.1)

Le |l Lgli gl

(5.1.2)
| OFFSET (5.1.3)
SENS (5.1.4)

WELD (5.1.5)

il

W (5.1.6)

—— AUTOCAL — -
— LOG +—— (53)
4__

— USERERROR +—— (9
—{ PRGFLD 1— (5.10)

Fig. 6.2.1 Folder structure of internal memory
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6.2 Concerning the file operation menu

Table 6.2.4 Files stored in folders

Filename (example)

No. Folder Files stored in folders (“*** denotes numbers)
(1) CONVERT Folder used by conventional model format conversion | ¥AW, ¥EX
function
(2) INI Initial value files (serving as source for generating | ACOOSOFTKEY.INI,
constant files when constants are to be prepared) AcD1arcw.ini, etc.
2.1) INF¥A_APPLICATION (Valid only for arc welding applications) AS01arcw.ini,
Initial value files used specifically for arc welding | AEO1arcw.ini, etc.
applications (initial value data related to arc welding,
initial value files for sensor applications, etc.) -
(2.1.1) | INMA_APPLICATION¥EU Initial value files listed below for arc welding power
supply (European specifications)
Welding characteristics data files $SWTBD***
Waveform control data files $WpPLS*
(2.1.2) | INMA_APPLICATION¥JPN Initial value files listed below for arc welding power
supply (Japanese specifications)
Welding characteristics data files $WTBD***
Waveform control data files SWPLS***
(2.1.3) | INI¥A_APPLICATION¥SETUP | Control software of D series welding power supplies mprg_dm.bin,
(Only DM-350 Japanese specifications incorporated | ¥Update¥AL-111.bin
as a standard)
(2.1.4) | INI¥A_APPLICATION¥USA Initial value files listed below for arc welding power
supply (U.S. specifications)
Welding characteristics data files SWTBD™*
Waveform control data files SWPLS***
(2.2) INFAPPLICATION Initial value files used for specific applications (such | A_COOCTRL.INI,
as spot welding, arc welding and handling) A_SOOSIGL.INi, etc.
(2.3) INI¥AUTOCAL Initial value files used by automatic calibration function | nvé.kin
(option) nvé.prm, etc.
(2.4) INIEERROR Error files Err**** ini
(3) HELP AX-HELP*.chm,
Help files AX-HELP*.hhc,
AX-HELP*.hhk
(4) PLCENGINE . isaGRAF.exe,
Files related to software PLC isalXL.dll, etc.
(5) WORK . C00ctrl.con,
Constant files S00sigl.con, ete.
(5.1) A_APPLICATION (Valid only for arc welding applications) ¥AE, ¥AS, ¥OFFSET,
Folder for files (5.1.1 to 5.1.6) listed below ¥SENS, ¥WELD, ¥Ws
(5.1.1) | A_APPLICATION¥AE AEHIARCW. ***
Arc end condition files (‘44" denotes the type
of welder)
AE##arcw1.CON
Arc end condition initial value files (“##" denotes the type
- of welder)
(6.1.2) | A_APPLICATION¥AS ASHHEARCW.***
Arc start condition files (44 denotes the type
of welder)
AS#Htarcw1.CON
Arc start condition initial value files (“48F denotes the type
of welder)
(6.1.3) | A_APPLICATION¥OFFSET Files listed below used by multipass welding function

(option)

Offset files

OFSARCW.™**

Multi offset files

MOFSARCW.***




peration menu

No. Folder Files stored in folders (“,E,i,,',? g:rcié:’:‘zn;ﬁgzzs)
(5.1.4) | A_APPLICATION¥SENS Files related to sensor devices (touch sensors, arc | STO1sens1.CON,
sensors, TIG arc sensors, laser search, laser sensors) | ET01sens1.CON, etc.
(5.1.5) | A_APPLICATION¥WELD Welding characteristics data files $WTBD***
Wire feed characteristics data files $SWFCD***
Waveform control data files $WPLS***
Welding condition database files wDB***
(5.1.6) | A_APPLICATION¥WS Fixed pattern weaving condition files WFP**
Joint weaving condition files WAX *+*
Taught weaving (option) condition files WSF,***
Fixed pattern weaving initial value files WFP-*.CON
Joint weaving initial value files WAX-*.CON
Taught weaving (option) initial value files WSF-*.CON
(5.2) WORK¥AUTOCAL Data files used by automatic calibration function | Setup_ac.csy, efc.
(option)
(6.3) WORK¥LOG Error log files LG-Err***.log
MTBF/MTTR files 'g MTEBF_MTTR_A.bin,
Overhaul prediction files Lg-pmd.log
Program diagnosis files LG-PMDOP**** LOG
Stop log files LG-STOP.log
(5.4) WORK¥PLC Ladder program *STF
(5.5) WORK¥PROGRAM Program files NVB.**** etc.
Pause files NV6_P.**** efc.
Language files NV6_A.**** etc.
(5.6) WORKYTRACE Measurement data prepared by oscilloscope function | TRACE*™.CSV
(5.7) WORK¥UNDO Undo operation history files NV6_Undo_0.001, etc.
(5.8) WORK¥UNIT Unit-dependent constant files UDOUNITO001.CON, etc.
(5.9) WORK¥USERERROR User error definition file Err7***.ini
(6.10) [ WORK¥PRGFLD Program Management File #RNVB, ™+ efc,
6 Some of the files listed in the above table may not be displayed depending on whether the
Important optional functions concerned are provided and on the qualifications level of the operator.
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6.3 Inserting the CF card

6.3 Inserting the CF card

The AX20/AX21 controllers are equipped with a CF card connector as a standard feature.
To prepare to back up the data, plug a CF card into the connector.

If, by any chance, the data is sccidentally lost by an incorrect operation, the data

Backing up the data on a frequent base is advised.
can be restored from the backup.

6.3.1 CF cards that can be used

You can use the following CF cards (32M, 64M type).
When using a card, please use it within the scope of the manufacturer’s warranty. We cannot
guarantee operation when a CF card other than those listed below is used.

Table 6.3.1 CF cards that can be used

Manufacturer Name Model number

§SD-C32M-3562 (RoHS)

Silicon Systems, Inc. Silicon Drive CF (32M) Or SSD-C32M-3062

9 Daihen users must use the CF card supplied by Daihen {model 1.8800U

Important (64M) or L9742U (256M)) without fail.

6.3.2 Inserting the CF card

Before saving a file on a CF card, plug the CF card into the CF card connector inside the
controller.

The location of the CF card connector differs depending on the type of controller and type of CPU
board used, so refer to the instructions applicable to the controller you are using.

| Inserting the CF card (when the AX20 controller is used)

card.
If you load/unioad a card with the power on, the data saved on the CF card
CAUTION or the card itself could be damaged.

f} Please turn off the power to the robot control to load and unload the CF
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6.3 Inserting the CF card

Turn off the power of the controller, and open the door.
The CPU board is installed at the CPU rack.

CPU board

Plug the CF card into the CF card connector marked “CNPC” on the CPU board.
| CNPC | | CFcard |

pointing.
If the CF card is back to front and an attempt is made to forcibly insert it,
CAUTION the card may be damaged in the process.

ft When installing the CF card, pay attention to the direction in which it is

Close the door of the control unit, and turn on the power.

Perform backup and other tasks.

It does not matter if the control unit is used continually while the CF card
remains installed.
If the CF card is to be removed when, for instance, the control unit is not going to
be used for a prolonged time; the power of the control unit must first be turned
off without fail before removing the card.
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6.3 Inserting the CF card

| Inserting the CF card (when the AX21 controller is used)

card.
If you load/unload a card with the power on, the data saved on the CF card
CAUTION or the card itself could be damaged.

f} Please turn off the power to the robot control to load and unload the CF

Turn the power of the control unit off and open the door.
The CPU board is located within the rack.

|  CPUBoard |

Insert the CF card into the “CNPC” connector, located on the CPU board.
[ CNPC | | CF Card |

When installing the CF card, pay attention to the direction in which itis
z i ! pointing.
If the CF card is back to front and an attempt is made to forcibly insert it,
CAUTION the card may be damaged in the process.

Close the door of the control unit and turn the power on.

B Perform backup and other relating tasks.
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6.3 Inserting the CF card

Continued use of the control unit with the CF card remaining inserted is not a
problem.
When removing the CF card, due to reasons such as not using the control unit
for a long period of time, do not fail to turn the power of the control unit off
before removing.

6.3.3 Cautions when using a CF card

JAN

WARNING

A\

CAUTION

(1) Please do not dismantle the CF card. It could ignite.

(2) Please do not use CF cards on which a liquid such as water or chemicals
has spilled.
They could cause electrical shocks or short circuits.

(1) Please do not store CF cards in places where they could suffer vibration or
shocks, places with a lot of dust or grit, places having high temperature/high
humidity, places with direct sunlight, or places with strong electromagnetic
forces. Data could be lost.

(2) Please do not use CF cards on which a liquid such as water or chemicals
has spilled.

They could cause electrical shocks or short circuits.

(3) Please avoid use in environments with a lot of dust. The cards may not
operate properly.

(4} If you try to force the CF cards, place heavy objects on top of them, or drop
them on the floor, the cards could be damage, so please handle them with
care,

(56) A CF card is an electronic device. Please avoid using the cards where
strong static electricity or slectrical noise is likely to ocour.

(B) Please do not put any foreign objects into the CF card's adapter slot.

(7) Never insert or remove a CF card when power of the controller is on. Not
only may you lose data, but the CF card itself could also be damaged.
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8.4 Copying files

6.4 Copying files '

When files are copied, files with the same contents can be created in the internal memory or stored in an
external storage device. The files that can be copied are listed below.

* Program file

* Pose file

» Language file

» Constant file

- Log file

» All files (all of the above files)

| Opening the copy screen

Select “1 File Copy” on the file operation menu, and press [Enter].

@@ ‘ E:E]r >> The [File Copy] screen is now opened.
/ i =
| Devieela ﬂlg___: J J-!:'L}
|_fat]  Size|Megified I Rga
e
| [hesaning
=
— ST | Hlake
Sshies)
A
[ sa] Sipeltditied [ file
<]
G
N—— — ""’31 ]
It is on the above screen that the files are copied.
To move through each field, use the [left or righf] keys.
@ @ @ To select the items displayed in the fields, use the [up or down] keys.

I Specify a file and copy it.

As an example, the steps taken to copy program “1” stored in the internal memory as program
“10” in the internal memory will be described.

Select “Memory” in the copy source device selection field.

[\ After moving to the program input field, input “1” and press [Enter].
\&) >> Program “1” in "¥Work¥Program” is selected as what is to be copied.

When you copy a program by specifying the program number, the program

copied will always be in the same folder with the original one, no matter what
. POINT ) folder is specified or displayed. in this case, the folder is “¥Work¥Program”,

If there is no folder that has the same name, a new folder is made.

Concerning the details of the file types and the folder names and their structure,

refer to “6.2.4 Foider structure of internal memory”.
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6.4 Copying files

Move to the file type selection field, and select “Program”.

Move to the copy destination device selection field, and select “Memory”.

Move to the program input field, and input “10".

SCOR0M o

|Hemo ry
73 PNNVFRT o

If the program number is not specified here, the program is copied as number
“0” (default setting). Be careful.
6 Press f12 <Execute>.
>> Copying how starts.

[ Aii] Sicel Weattied I

| Specifying and copying a multiple number of files

As an example, the steps taken to select a multiple number of programs stored in the internal
memory and copy them onto a CF card will be described.

Select “Memory” in the copy source device selection field.

Move to the file type selection field, and select “Program”.

Move to the folder selection field, and select “PROGRAM”.
>> A list of the programs now appears.

| prosran Ey%-- =4

i 0 s Program
o S Fpose file
{3 Japaness &l 1%‘67 — ] B Srme|iedified Bt
WORK 15 5F186.003 118 02/07/06 17:59 & |

L0G ¢ 135F166.004 440 02/07/06 12:38 |

| BN ER0CRAW, ~45F166.005 1675 02/08/07 19:23 1
" UNIT soh1°3 5F166.028 1 675 02/06/10 15:44
P |2 5166050 29 02/06/17 15:59 of

Any settings may be used for the program input field and file type selection field.
(The selection made from the file list takes precedence over the program input field
and file type selection field settings.)

4 Select a file using the up or down key, and press [Enter]. The selected file is

4
4 EE’ highlighted in blue.
A multiple number of files can be selected by repeating these steps.

To release the selected status, select the file to be released, and press [BS].
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6.4 Copying files

Move to the copy destination device selection field, and select “Card1”.

@ Move to the folder selection field, and select the destination folder.

-

4 Ath] &iﬁ&sd%giad [Im s

;-"n] I Press f12 <Execute>.
>> Copying now starts.

| Copying all the files

As an example, the steps taken to copy all the programs stored in the Memory onto a CF card will
be described.

Select “Memory” in the copy source device selection field.

Move to the file type selection field, and select “All programs”.
Move to the copy destination device selection field, and select “Card1”.
Move to the folder selection field, and select the copy destination folder.
- C3 APPLICAT
Fals
QP
€3 PROGRANE
Y Press f12 <Execute>,
—! >> This now completes the copying.
Exocuty ’
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6.5 Displaying a list of the fileg

6.5 Displaying a list of the files

When the display list function is used, what files are stored in the internal memory or external storage device can
be checked.

I Displaying a list of the files =

i

Select “2 Directory” on the file operation menu, and press [Enter].

@@ ‘[ Eﬁr >> The [Directory] screen now appears.

In the device selection field, select the device whose files are to be listed and
displayed.

In the folder selection field, select the folder whose files are to be listed and
displayed.
As an example of a program, select the “PROGRAM" folder.
>> A list of the programs is displayed.

o 3
. , Wt
o i i ES
- i
i ; -
i ) .
| - -
2 L L
e T A SizelWodits Acsunife
~15T166-02.000 93 04/10/08 15:22 =
€2 PLCEneine (|4 5Ti66-02.002 134 04/10/08 15:22
22 YORK ~}ST166-02.003 134 04/10/08 15:22
: - ||-5sT166-02.090 134 04/10/08 15:22
 ||-5sT1868-02. 100 134 04/10/08 15:22
AL e e T
e . - i
@i&% o folder. U
' ==
RESET To exit the display list, press [RESET/R].
R >> Operation returns to the file operation menu.
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6.6 Deleting files

6.6 Deleting files

The files stored in the internal memory or external storage device can be deleted.
The files that can be deleted are as follows.

* Program files (deleted individually or altogether)
* Pose files (deleted individually or altogether)

* Language files (deleted individually or altogether)
* Log file (deleted altogether)

| Opening the deletion screen

@ Select “3 File delete” on the file operation menu, and press [Enter].

G

L]
[A |

1= Merry

= £ CONVERT
A Hele

Ini

i~ PLCEngine

{2 WORK

o
SR A B bAes fre v — = :

@ Files are deleted on this screen.

@ @ To move through each field, use the left and right keys.

To select the items displayed in the fields, use the up and down keys.
I Specifying one file and deleting it

As an example, the steps taken to delete program “1” stored in the Memory will be described.

In the device selection field, select “Memory”.

Move to the file type selection field, and select “Program”.

Enter After moving to the program input field, input “1” and press [Enter].
— 3 File flelete il F o ﬂl
Pevice Fila ‘progea LA
1=Samory FiProsram all i '|i' 1
zﬁl‘r $Poz= file j ’ —
FLbarg file 1
(AL prograns =i b ’ ! '?
{ Kome: T Aaguding

23 PLCEngine 5 -

| Press f12 <Execute>.
s >> This completes the file deletion.
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6.6 Deleting files

| Specifying a multiple number of files and deleting them

As an example, the steps taken to select a multiple number of programs stored in the internal
memory and delete them will be described.

In the device selection field, select “Memory”.

Move to the file type selection field, and select “Program”.

Move to the folder selection field, and select “PROGRAM”.
>> A list of the programs now appears.

i = LB{[ 71
Bevice e . program A
i I i)

iener "I Frosra

. y hlame
1Pose {ile
lang file .
............................. VAl programs =] . ) izl
s | [T (TR Size| Wedifred [ Ascending
<1 8T166-02.000 93 04/10/08 15:22 =
S p|4ST186-02.002 134 04/10/08 15:22
i ]1-55T7166-02.003 134 04/10/08 15:22
o H“8ST166-02.090 134 04/10/08 15:22
- 11738T166-02.100 134 04/10/08 15:22

4,518,281, 1%4 butas fras i

Eﬁ?)isaw a folder,

Any settings may be used for the program input field and file type selection field.
(The selection made from the file list takes precedence over the program input field
and file type selection field settings.)

Bl Select a file using the up or down key, and press [Enter]. The selected file is

" E:'j 7 highlighted in blue.
A mutti r of files can be selected by |

=

"iPose file
i Filans file
“ iAll prograns =l

E

21008 TR 22
4770008 1522

-3 PROGRAN

To release the selected status, select the file to be released, and press [BS].

& Press 12 <Execute>.
= >> This completes the file deletion.

| Deleting ail the files

As an example, the steps taken to delete all the programs stored on a CF card will be described.

In the device selection field, select “Card1”.
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6.6 Deleting files

Move to the file type selection field, and select “All programs”.

'.,-l ' Press f12 <Execute>.
R >> This completes the file deletion.
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6.7 Setting protection for files

6.7 Setting protection for files

Protection settings are used for files in order to prohibit them from being changed or deleted.
There are three types of protection: complete protection, partial protection and playback protection. When these
settings are used, files can no longer be deleted or changed, as shown below.

Table 6.7.1 Protection types and functions

All protect | Partial protect
(Either complete or partial protection Playback protect

only can be selected.) -
Display mark (highlighting in red) ﬂ E :
Modification of position data x © ©
Modification of all other data b ©
File Delete X ©
Playback or step go from step 0, o %
CHECK GO
Playback or step go from a step ) ©
specified after step 1, CHECK GO

© : Possible % : Cannot be performed (= protected)

When opening a program for which protection has been set, the protection status is
displayed.

Program Step | MM72008 1813 x;*;;:'o'-

N
?E@) ’ howes ]

Complete protection (or partial protection) and playback protection can be used
simultaneously.(With a combination of “O” and “x”, “x” takes precedence.)

In this case, The display mark that indicates the protection status of the file is a
combination of the two display marks.

For constant files, partial protection has the same significance as complete
protection. Playback protection cannot be set for these files.

When files are copied, the protection information is also copied.
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6.7 Setting protection for files

|l Opening the protection setting screen

1] Select “4 File Protect” on the file operation menu, and press [Enter].

@@ 3 E“;‘JD >> The [File Protect] screen is now opened.

Eile .
leass protact | [ Prosres A

All prote Fese file
lany file
'§_.ﬂ|| CTOETEMS e
CONVERT —
Help 8
Facsword
-3 PLCEngine Brotect
dr X3 WORK =TT
......................... Quit

3311255, 260 btes Tres

@ The protection is set on this screen.

@ @ To move through each field, use the left and right keys.

To select the items displayed in the fields, use the up and down keys.
I Select afile, and set the type of protection for it.

As an example, the steps taken to set “All protect” for program “1” stored in the internal memory
will be described.

In the device selection field, select “Memory”.

Move to the protection type field, and select “All protect”.

Move to the file type selection field, and select “Program™.

@ Move to the program input field, and input [1].

T ik
Depine Protact %;e pro
£ e Release protect TR ﬂj 1
. U W erolesE 0 [iPose file T i
Part protect - Lang file

{Playbk protect : Al programs =t

311 Press f12 <Execute>.
== >> The protection setting is now completed.
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6.7 Setting protection for files

| Setting protection for all files —

As an example, the steps taken to set “All protect” and “Playback protect” for all the programs
stored in the internal memory will be described.

In the device selection field, select “Memory”.

Move to the protection type field, and select “Playback protect”.

Move to the file type selection field, and select “All programs”.

Move to the folder selection field, and select “PROGRAM”.
>> A list of the programs now appears.

il Press f12 <Execute>.

(“P” appears in the attribute field.)

 — > H t t -+
e >> This sets Playback"protect fq_r the_ |Ies
-t "
Dovice Pratect Plie _ BreReam !
&3% e i |Release protect “LProgram ﬂl ] s TI!J
i ALl protect 14Pose file Bl e o)
i |Part protect lang file
Y 1 il sizeldeditiad T
“15T166-02.000 P 93 04/10/08 15:44
41§ ST186-02.002 P 134 04/10/08 15:44
“§ST166-02.003 P 134 04/10/08 15:44
~%5T166-02.090 P 134 04/10/08 15:44
745T166-02.100 P 134 04/10/08 15:44
B PROGRA|
£3 UNIT
{3 UserErre.| @
B sy
I R M
[éelu:l a folder. . |—— 5
) - Exacuts

“P” appears ih the attribute field.

f Moveto the protection type field, and select “All protect”.

Press f12 <Execute>.
>> This sets “All protect” for the files. (“1P” appears in the attribute field.)

Frotect Fils )
Release protect iProgram
AT profect | 1bPose file
Part protect | idlang file
IPlaybk pr !

= : = - =
Ini <45T166-02.000 1P 93 04/10/08 15:44 ]

L PLCEngine . {-3ST166-02.002 1P 134 04/10/08 15:44 il

&3 WORK - H45T166-02.003 1P 184 04/10/08 15:44 1

23 AUTOCAL |74 ST166-02.000 1P 134 04/10/08 15:44
£ A_APPLIC ||74ST186-02.100 1P 134 04/10/08 15:44
LOG E
PLC

PROGRAV;

WNIT &

RN | UserErrc_z @
A5V, 265,250 Bytes free ; :

S |JJ|

E?]Fgle{::l a folder. i
. Execute

“1P” appears in the attribute field.
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6.8 Verifying files

6.8 Verifying files

This is for verifying whether the contents match between two files or between all the files on different storage
media match.
The files which can be verified are as shown below.

* Program file

* Pose file

» Language file

» Constant file

* Log file

» Ali files (all of the above files)

| Opening the verify screen

@ Select “5 Verify” on the file operation menu, and press [Enter].
il Ll

>> The [\(erify] screen is now opened.

% l_ﬂ;ﬂﬁ

Y T T )
o
Sath‘iﬁinﬁ%ﬁ»mirm i | g
D Files are verified on this screen.
To move through each field, use the left and right keys.
@ @ @ To select the items displayed in the fields, use the up and down keys.

I Specifying a file and verifying it

As an example, the steps taken to verify programs “1” and “2” stored in the Memory will be
described.

In the device 1 selection field, select “Memory”.

(ON ) Move to the program input field, and input [1].

Move to the file type selection field, and select “Program™.

Move to the device 2 selection field, and set “Memory”.

Move to the program input field, and input [2].
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6.8 Verifying files

I \Verifying all files

Press f12 <Execute>.
>> Verifying now starts.

If the contents of the two files are identical, the screen such as the one shown
below appears.

= E T R

As an example, the steps taken to verify whether all the files stored in the internal memory match
all the files stored on the CF card will be described.

In the device 1 selection field, select “Memory”.

Move to the file type selection field, and select “All files”.

Move to the device 2 selection field, and select “Card1”.

Press f12 <Execute>.
>> Verifying now starts.
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6.9 Initializing the storage media

6.9 Initializing the storage media

Before storing data on an external storage device, the storage media - either a CF card or floppy disk - must be
initialized.

A storage media must be initialized only when it is used by the AX20/AX21 controller for the first time. (Once a
media has been initialized, no further initializing is required.)

A media is also initialized when all the data stored on it is to be deleted.

ﬁ
A Care is required with initializing since once a storage media has been initialized,

all of the data stored on it will be deleted.
CAUTION

The CF card to be used must be initialized using the AX20/AX21 controller,
When using an external device like PC to inifialize the CF card, please initialize the card

CAUTION using “FAT16" format.

1 Initializing the storage media

1 Select "6. Format IC card/Floppy disk" on the file operation menu, and press

aoE" =
=7 iiheilEormat [C. card/Floppy disk] screen nowisppears:

i
G

G

@ F‘d to format varics memory. devicasipot [nt.nem)

In the device selection field, select the storage media to be initialized.

| Press f12 <Execute>.
= >> |nitializing now starts.
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6.10 Backing up files

6.10 Backing up files

All the files stored in the internal memory can be backed up and saved.

Unlike copying files when files are backed up, each individual file need not be selected, and the registry
information required by the system is copied along with the files. The option protection information and other
valuable parameters are stored in the registry, and they are not copied by following the steps in the sections on
“copying all the files specified” described up to the previous section.

Either the internal memory or external storage device may be used as the storage media.

Backup does not include copying the system (operating system and the software itself).

The name of the backup folder is given automatically using the following format.

 NRA2001-2003-11-06-0932
Date Time
| Opening the backup screen 3 -

Select “10 File Backup” on the file operation menu, and press [Enter].
B‘agkup] screen is now opened.

i1l

2 Files are backed up on this screen.
To move through each field, use the left and right keys.
@ @ To select the items displayed in the fields, use the up and down keys.
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6.10 Backing up files

folders in the storage media

To back up and store the files of a multiple number of robots in a single storage media, create
folders under the kind of names that will enable the robots to be identified.

Press f9 <Make Folder>.

Input the folder name.

Press f12 <Complete>.
>> A folder is now created in the storage media.
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6.10 Backing up files

For this setting, operator class Expert or above is required.

Press f-key <File Verify Setting>.
>> The settin screen shownmas below appears

Set the each setting.

After completion of the all settings, press f-key <Complete>

>> File verification will be done using the settings on this screen when executing backup
process.

Table 6.10.1  File Verify Settings for Backup

Default el
Parameter sefting Input range Description
. . Enabled / Set the file verification Enabled/Disabled when
Verify Disabled | . bied executing the backup.
Discontinuance / | Select the procces to be executed when an error
Abnormal Retry Retry occurs while the file verification.

(Supplement) This item is supported on the AX system software version AXV(07.8 or after.
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6.10 Backing up files

I Backing up the folders

In the device selection field, select “Card1” for instance.

Move to the folder selection field, select the backup destination folder, and press

EC“E’ [Enter].
;_:.E‘ i |i::l] 1"‘!]
- I T | =
T . ALLFile | R
M lienory| e [Att] SizalMedified ] | [}
%0 COWERT - lﬂh
22 Help : oo
®43 Ini 3 T ——
|23 PLCEngine ¢ =
maboRe ot m‘;‘f
3.319,205,280 butes free || Folder
Beviceldest) : -
falenory = File
s | | Verity
Sy — = ==
[ﬂ

Press f12 <Execute>.
>> Backup now starts.

6-31



6.11 Restoring all files from backup

6.11 Restoring all files from backup

The steps taken to restore all the files using the stored backup data in order to restore normal operation after
trouble has occurred or on other such occasions will be described.

When restoration has been performed, all the files including the constant files, program files and history files (all
the files in 6.2.4 Folder structure of internal memory) inside the internal memory are destroyed and replaced with
the backup data files.
Restoration should be done by an operator with the qualifications class of Expert or above. For details on how
to switch the operator qualifications, refer to the Installation Manual.

VAN

CAUTION

1)

2)

3)

Do not execute backup restoration so lightly except when upgrading accompanied
with replacement of the system CF or restoring after a trouble occurred.

At the shutdown after backup restoration and at the power restoration, the status
restoration processing of the auto resume function (restoration of the manuaf status,
playback and others) cannot be executed. This is one of the safety measures
against the mismatch in the system configuration before and after the restoration
operation.

Follow the directions described in the instruction manual for the endless rotation
function to execute the backup restoration operation when the endless rotation
function is used.

AX20 Controller

4)

In the backup restoration operation, the registry data (important parameters such as
the optional p;otect information) required for the system are also restored in addition
fo the files. ({57 See the page 6-28 “8.10 Backing up files".)

Therefore, execute the procedures described in the page 6-15 “6.4 Copying files” to
restore the file only.

If the AX software version is AXV06.36 or after, the system memory protection
function should be set to “Disabled” to restore the backup files. For details, refer to
“AX20 CONTROLLER MAINTENANCE MANUAL”.

AX21 Controller

6)

7)

Unless the CPU board has not been changed, by using the backup restoration
operation, operation programs and any other files can be restored from the time it
had been backed up.

Restoring files requires a lot of time untit completion. Therefore, when only restoring

files, refer to the 23236'15 "6.4 COE.!i"ﬁ fileg”.
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6.11 Restoring all files from backup

I Opening the File Restore screen

bt Select “11 File Restore” on the file operation menu, and press [Enter].
@@ ’ cjr >> The [File _Restore] screen how appears.

=<l Filefetie _iTE S

| Devicelsrcd File Al
Y A Al Files: Nema

fadi 1 o e = E

4 42 Memory Kit] Size|Msdi = 8 g

i &3 CONVERT i 5&
22 el Ascanding
@23 Ini £
£ PLCEnsine

23 CONVERT
I~ Help
&3 Ini

@ To move through each field, use the left and right keys.

@ @ To select the items displayed in the fields, use the up and down keys.
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6.11 Restoring all files from backup

For this setting, operator class Expert or above is required.

Press f-key <File Verify Setting>.
>> The setting screen shown as below appears.

-

Set the each setting.

After completion of the all settings, press f-key <Complete>

>> File verification will be done using the settings on this screen when executing
restoring process.

Table 6.11.1  File Verify Settings for File Restore

Default e
Parameter setting Input range Description
. . Enabled / Set the file verification Enabled/Disabled when
Verify Disabled Disabled executing the file restore.
Discontinuance / | Select the process to be executed when an error
Abnormal Retry Retry occurs while the file verification.

(Supplement) This item is supported on the AX system software version AXV07.8 or after.
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6.11 Restoring all files from backup

| Restoring all files from the backup

Stop the robot, and set the motor power to OFF.
Backup data cannot be restored while the robot is operating.
Before proceeding, the robot must be stopped and the motor power set to OFF.

i 8

- Select “11 File Restore” on the file operation menu, and press [Enter].
)~ >>_The [File Restore] screen now appears

: . ’ o
e A
: G
= A1l Files Mama
L Memory = | Mams = | At Sini w}zﬁ'iﬂ e | R
&3 COWERT j ?
{1 Help i Asc
2.3 [ni =
{2 PLCEngine
& .3 HORK i I =
IR e e
Uewiceldests
i File
é‘é;]lMemory Mame [ &t SizelModifled Iﬂ Sening
-2 PLCEngine it
a2 W 2t
[ ' (BT "ﬂf
_Emc&a

If the backup device is a CF card, for instance, select “Card1” in the device
selection field.

O

Important

Move to the folder selection field, select the folder containing the backup data to
EC"E’ be restored, and press [Enter].

The folder in which the backup data is stored must have “read-only”
attributes. (Backup folders are automatically given “read-only” attributes
when data is backed up manually or automatically.)
When a CF card is accessed by the PC or other device and the attributes
of a backup folder are changed to an attribute other than “read-only,” the
folder concerned will not be recognized as the backup source folder, and
so it cannot be selected.
]

Press f12 <Execute>.
>> Backup restoration now starts.




6.12 Performing automatic backup

6.12 Performing automatic backup

This function is used to back up all the files contained in the NRA2001¥WORK folder at the predetermined time,
day of the week and date in order to store a history of the robot's operation statuses at regular intervals. These
files can also be automatically backed up when the power is turned on or when the mode is switched.

By utilizing this function, the robot’s operation statuses can be accurately grasped so that restoration can be
initiated promptly when trouble has occurred, for example.

An operator must have the qualifications class of Expert or above to use this function.
For the switching method of the operator qualifications, refer to the “INSTALLATION MANUAL”,

| Automatic backup procedure

1| Select “12 Automatic Backup” on the file operation menu, and press [Enter].

@@ ’. >> T___he “Automatic Backup” screen is openeq___

il e iy
Mede charse 5 nlsxag C m Dm Ir_-_—_—_jm =
Exeution fracmsncy IDJLLBIJ: __I Da |“1_ra: g e

=i | [Dew, [Sse 55| L I_ FT o =|

", . S A
“}‘ﬁmsmwr of backin folgers jssef, L=~ B;:i.le
Set the conditions listed on Table 6.12.1 below.
= —E Upon completion of all the settings, press 12 <Execute>.
E'-j >> Automatic backup starts when the set conditions are met.
Exeaute
Table 6.12.1 Automatic backup settings
Parameter Initial Input range Description of function
setting
Dev. Card1 Card1/Memory | This is for selecting the media that is stored backup files.
Max. backup 0 Oto 10 This is for setting the maximum number of backup folders.
number Up to 10 folders can be created.
Folders are given names as follows on the basis of their
dates and times.
(Folder name) NRA2001-2003-09-26-1834
If automatic backup is performed when the maximum
number of backup folders already exists, the backup
folders will be deleted one by one starting with the oldest
one.
Verify Enable | Enable/Disable | This is for setting file verification when backup files are
created.
Abnormal Disconti | Discontinuance/ | This is for selecting the processing to be performed when
nuance | Retry trouble has occurred during file verification.
Power on Disable | Enable/Disable | This is for setting whether automatic backup is to be
performed when the control power is turned on.
Mode change | Disable | Enable/Disable | This is for setting whether automatic backup is to be
performed when the mode has been switched (from
teaching to playback or vice versa).
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6.12 Performing automatic backup

Initial - .
( Parameter sefting Input range Description of function

Frequency Disable | Disable/ This is for setting the automatic backup frequency.
Every day/
Every week/
Every month

Day Sunday | Monday - This is for setting the day of the week on which the data is
Sunday to be backed up when “Every week” has been selected as

the backup frequency.
Date 1 1to 31 This is for setting the day of the month on which the data is

to be backed up when “Every month” has been selected as
the backup frequency.

If 28, 30 or 31 has been set as the day of the month but the
day concerned does not exist, backup will be performed at
the end of the month.

Time 00:00 00:00 to 24:00 | This is for setting the time at which the data is to be
backed up when “Every month,” “Every week” or “Every
day” has been selected as the backup frequency.
Automatic backup is not performed when 00:00 has been
set as the time. To start backup at 00:00 AM, set “24:00.”

If the “Dev.” is set to “Host 1" or “Host 27, the backup folder is generated on
the FTP server that is set in the FTP client function. In this case, the backup
folder in generated on the initial folder that is set in the FTP client function. For
the details of the FTP client function, refer o the instruction manual of “Ethernet
function”.

I Displays during automatic backup

Automatic backup is commenced when the backup execution conditions which were set on the
“Automatic backup” menu are met.

When automatic backup commences, an icon appears in the message field on the status window.
The progress made during automatic backup is indicated as a percentage.

Upon completion of the automatic backup, the icon vanishes.

Program Step 208512004 10:58 E‘;HE

00 %  JOINT A1 TI
100 % JOINT AL TI
100 %  JOINT Al TI
100 % JOINT At Ti

| Spal
WeldCond

If the destination device is set to "Host 1” or "Host 2", the attribute of the

9 backup folder that will be created on the FTP server is "Read Only”. And, the

attribute of the initial folder on the FTP server is "Read Only”; the backup folder

Important €annot be created. Therefore, remove the "Read Only” attribute from the initial
folder on the FTP server in advance.
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6.12 Performing automatic backup

NOTE
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Chapter 7 Useful functions

Some useful functions which are frequently used are described in this section.
7.1 Using short-cuts ............ = TR T [ R e SO 7-1

7.2 Monitoring various informationof the robot ... . ... eeirrcrevcarennee imn 7-2

721 Starting a multiple number of monitors
7.2.2  Switching and closing the monitors
7.23  QOperating the Use Inputs and Dutputs mORItOrS ....vevveeenrorerererenesenes 7-5

7.3 Setting the output signals ON ar OFF manually . .oocoeesveeeee .

7.4 Using help for information on functions

741 Calling the help 1oP PAYUB ... v vevereriirere e v iseees e e e i
742  Directly calling a function to be checked out..........
743 Searches using KEYWORdS ........c.ev.cvuioerrecenee e creecai e e ccesvnsenens T3

7.5 Managing programs in folders ... St T e 7-13

7.5.1  Setting displaying the Folderlist. ...........c.ccoocivomeees e
7.52  Creating, deleting and renaming foiders ...
7.563  Assign the stored folder inside programs .
754  Copying and transferring programs within feiders .

7.6 Customizing the Softkey.......coovvvivec e e

7.6.1  Changing the Softkey Allocation ..
7.6.2  Changing the Maximum Number of Pages for Soﬁkey .......

7.6.3  Setling the Softkey Condition Enable/Disable....

764  Saving the Softkey SettingS..coeovvovove e
765 Loading Seftkey Settings from the File

7.7 Selecting a work program number from & list .....ccocoocoeersveeerrns eerrncenas

771  Selecling a work program number from a list ......cceerrvencarns
7.72  Displaying programs uni by unif............ ccooovercene.
7.73  Confirming the contents of the program

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

ae actr wwe v

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

7.8 How to edit the step comMENt......ccoomerereeieicoienseeceeseaan —
7.8.1 INputting a Step COMMEBNE ....ccce e cee e reree e s e e soenen

7.9 USEr@IOr..cconiscenses s rnsresonamens

TS BB ey by e Err ¥ er e e e ey e e Wy
7.9.2  Flow of operation ..............
793 BetlingS.....ccroereeinnnr e

7.10 Display tanguage change ... e s rasrsenen ]
7.10.1 Candidate language selection
7.10.2 USEI €ITOT THE ....veviieaeie e vrisae s irseieeses ceveeresenesanessnensns reres aresenansns
7.10.3 IO signal name .. == Pt e
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7.1Using short-cuts

7.1 Using short-cuts

The AX20/AX21 controller comes with a short-cut function for selecting functions quickly.

Normally, even with operations where one menu is opened from another, a target operation can be quickly
accessed simply by inputting a short-cut code (a number with up to 3 digits). It is a good idea to commit
frequently used short-cut codes to memory.

The same short-cut codes used by Nachi’s conventional controllers can be used with the AX20/AX21 controller.

For details on the short-cut codes that can be used, refer to the Help function contained in the robot.

| Using short-cuts
On the teach or playback mode top screen, press the [RESET/R] key.
R >> The [Shortcut R code Entry] screen now appears.

i
i

S sl

If the number of the target function is not known, press the [up or down] key.
>> The list of codes in the center of the screen is scrolled, and the usable short-cut

codes (R codes) are displayed.

If the number is already known, input the code number directly into the edit box

Frtor Align the cursor with the desired short-cut code, and press the [Enter] key.
]
y at the bottom of the screen, and press the [Enter] key.

This completes the selection procedure.
The short-cut which has been input is now executed.
If, for instance, R17 (display program file list) has been input, a list of the programs of
the current unit picked out from among the files stored in the internal memory is
displayed.
#

et
“45F186 .0
“LSF188 .00
“3SFies 004 5

I
) rJ #ase s Erder iter sslectine e prosran.




7.2Monitaring various informalion of the robot

7.2 Monitoring various information of the robot

With the AX20/AX21 controller, various information of the robot can be monitored and displayed on the teach
pendant.

Monitors 1 to 4 (maximum of 4) can be started and their information can be displayed simuitaneously on the
teach pendant. The program display screen is one of these monitors, and this is set at the factory as monitor 1.
The monitor updating cycle is 100 [ms].

The next screen shows an example where all four monitors were started simultaneously. The programs are
monitored on monitor 1, the general-purpose input signals on monitor 2, the general-purpose output signals on
monitor 3, and trouble on monitor 4.

7.21 Starting a multiple number of monitors

As an example, the steps taken to allocate the display of the general-purpose input signals to
monitor 2 and the display of the general-purpose output signals to monitor 3 will be described.

g a multiple number of monitors

The signals can easily be displayed on monitor 2 by operating an f key.
Press <Monitor 2>.

>> The monitor 2 setting screen now appears.




Monitoring various inforn

Foter Align the cursor with “7 User Inputs”, and press [Enter].

@@ ’ J/ >> Monitor 2 now starts.

Monitor 3 is set from the service menu. Press <Service Utilities>.
(All four monitors 1 to 4 can be set from the service menu.)

>> The service screen now appears

Select “5 Monitor 3”, and press [Enter].

™
@@ ’ \ >> The monitor 3 setting screen now appears.
/

Align the cursor with “8 User Outputs”, and press [Enter].

@@ ’ E::E >> Monitor 3 now starts.
/ | rogtam

LIN._ M T
JOINT Al 71




7.2Monitoring various information of the robot

7.2.2 Switching and closing the monitors

Any one of a multiple number of monitors started can be selected to be operated or closed.

I Switching and closing the monitors I L B
To select a monitor to be operated from among a multiple number of monitors,
press [CLOSE/SELECT SCREEN].

>> Each time [CLOSE/SELECT SCREEN] is pressed; the monitor which can be
operated is switched.
The monitor which can be operated has a deep blue title bar.
The monitors which cannot be operated have gray title bars.

In the case of the screen shown below, monitor 1 can be operated.

When blue:
The monitor can be operated.

7113005 1444

[0 o | oo

When gray:
The monitor cannot be operated.

(The information is updated.)

To close a monitor, select the monitor to be closed, and while holding down
[ENABLE], press [CLOSE/SELECT SCREEN].

>> The monitor now selected is closed.




7.2Monitoring various information of the robot

7.2.3 Operating the Use Inputs and Outputs monitors

When a general-purpose input or output monitor is started, the ON/OFF statuses of the
general-purpose signal attributes can be viewed.

Using the general-purpose output monitor as an example, how to read the information and
perform the operations on the monitor screen will be described below.

| Operating the User Inputs and Outputs monitors

@)

By performing the steps on page 7-2, select “8 User Outputs”.
>> The statuses of general-purpose output signals 0001 to 2048 are now displayed.

A yellow background signifies “ON”
whereas a gray background signifies
“OFF”.

Cursor

i3] Output S
1'@@1 &XQ
0611 G2

ianal Monitar

J DO0E DOGT 2068 0063 Ga1bD
U016 0017 0018 0019 0020
0021 0022 . 00256 0027 0028 0029 0030
0Q31 0032 Dilime SEPeLETDNER G037 IDiAB Oi29 D40
a 0042 (43 gmzﬁ @m ™ M7 GrdR 0049 ansh
$1 0052 0053 0054 0085 eS8 6059 0060
0062 0063 0064 00BS i 2 0068 0069 0070

\ The bold and italic numbers signify the \ When the cursor is

robot status signals. aligned here, a
The other numbers signify the description of the signal
general-purpose signals. is displayed.

O

There is a limit on the number of signals which can be displayed on one screen.
To view the statuses of other signals, move the cursor using the up and down
keys.

When the up or down key is pressed while holding down [ENABLE], one page of
information can be scrolled on the screen.

()
ENABLE +
ENABLE +@

Output signals can be turned on and off manually with the general-purpose
output monitor. (You cannot turn input signals on and off with the
generalpurpose input monitor.)

To set the signal to ON, press [1] while holding down [ENABLE] (or press
[Enter]).

>> The specified signal is now set to ON.

To set the signal to OFF, press [2] while holding down [ENABLE].
>> The specified signal is now set to OFF.




7.3Setting the output signals ON or OFF manuall

7.3 Setting the output signals ON or OFF manually

The output signals can be set to ON or OFF manually. (Each signal to be set to ON or OFF is specified using an
output signal number.)

This function can be used in the teach mode or playback mode (step by step).

| Setting the output signals to ON or OFF manually

)

While holding down [ENABLE], press [OUT].
>> The [Manual output signal] screen now appears.

s i Sigfs

3|

;;?‘%,i the sismal mawber and bress the OVAOFF kev [l -
Bk i _

- —

i

put signal number.
<M I'.I|'-l] --.||'-:'.i

Trewst the sianal matber and press the OVIEE oy [T —
51981 ) _
10 !

ENABLE +@
or

Enter

=i

To set the signal to ON, press [1] while holding down [ENABLE] (or press
[Enter]).

>> The specified signal is now set to ON.

To set the signal to OFF, press [2] while holding down [ENABLE].
>> The specified signal is now set to OFF.
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7.4Using help for information on functions

7.4 Using help for information on functions

The AX20/AX21 controller comes with a help function (built-in tutorial function).
For information on functions, press the [HELP] key. The help function can be called not only during teaching but
also during playback.

7.41 Calling the help top page

The best way to browse carefully through the help information from the beginning is to call the top
page.

In order to call the top page, make sure that none of the functions has been selected, and press
the [HELP] key.

| calling the help top page

While making sure that none of the functions has been selected, press the
HELP [HELP] key.

>> The help top page now appears.

This is the table of contents for help

@ Seclect the desired item using the [Up/Down] key, and
press [Enter].

@ The information for the selected item appears in the
window on the right.

@ |f the table of contents is partially covered by the window
and cannot be read, press the [Left/Right] key.

X Canvtroller Hele Tutar &f

g Basic Operations

% @ Functien commé Maniual

«+ @ Shor-cut (R cod

i @ Troubleshoot | i Frequently used terms

5 @ Pans replaceme K Teach pendant

i @ Voltage measuré I Basic Operations Section

I Reference Section l

B Constants menu
B Service menu The current mode,
B Function commands (FN codes) /

W Short-cut (R code] program number
and step number

' I Maintenance Section I are displayed here.
) ‘ s
Peass saled the Hem and push Enter. \ ' ] Progrsn | dten
Taj) i& moved wit 3 enable + gt laff ke ] E

This is the help text.

® Once the item in the table of contents has been
selected, press [CLOSE/Select screen] to set the
window to active.

@® The window can be scrolled up or down using the
[Up/Down] key.

® Pages can be scrolled backward or forward using
[ENABLE] and the [Up/Down] key.




7.4Using help for information on functions

Select the item to be viewed using the [Up/Down] key, and press [Enter].

>> The selected item now appears on the right.
For instance, select “Frequently used terms” under Basic Operations Manual to

obtain the following.

srtrolier He ly Tins sl

s | alsd

& KA Basic Operation}
=] Basic Operat?
B} requenily ud

{#] Teach Pendaf‘ W 0 (2ero) degree position ks
& Q Constants mend; Thig refers ta 0 Zem) degrees of the registration position of each axis.
@ Service Menu § The robot coordinates are defined using this position of each axis as a

@ Function cnmmeif
@ @ Short-cut (R cod!
@ @ Troubleshaot i
® Q Parts repiaceme;;
% @ Voltage measure

Posture at 0 Zeto) degree
ol [} pastion set at the factory

prior 1o shvrman
(foor-installed robof) |

o=

|| P T ; ST
255 <aiodl e em. and waH Entor. - Program| Ste
Tag te moved \'Tii?lfa enabia * righ‘i%_.?ﬁ%@kw i 3

o
(30

To manipulate the window showing the text information, press [CLOSE/
Select screen].

>> The text window is set to active.
To return to the table of contents window, press [CLOSE/Select screen] again

To scroll up or down, press [Up/Down].
The text can be scrolled quickly by press [Up/Down] together with [ENABLE].

RESET

or

To close help, either press [RESET/R] or press [ENABLE] and [CLOSE/Select
screen].




7.4Using help for information on functions

7.4.2 Directly calling a function to be checked out

For information on the constants menu, service menu, function commands or shortcuts, select the
menu, and then press the [HELP] key. The help text concerned is displayed straight away.

Align the cursor bar with the menu.

When the constants menu or service menu has been selected
Align the cursor bar with the menu to be checked out. (The screen shown appears
when the service menu is selected.)

When a function command has been selected
FN . First press [FN] on the top screen of the teach/playback mode, and then align the

cursor bar with the function command which is to be checked out.
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7.4tsing help for information on functions

RESET When a shortcut has been selected
R * First press [RESET/R] on the top screen of the teach/playback mode, and then
align the cursor bar with the function command which is to be checked out.

Program 272372004 11:10
Teach L 3

ristum|
Sten Jumofd reond | on|
Sl cal | L reediloni
S relyrrd =nd i)
! Sl pmedirea, sore
Siio sl s s fhonn
St ety d e ool brarg

Press [HELP].
>> The help information on the selected menu item appears on the right.

For instance, when [HELP) is pressed with the “FN21: Step call” function command
§elected, the help information on the step call command (FN21) is displayed.

EIFN20ME | Tiemanie Step Call

This command is used to call the step which

Senaraidasediion has heen specified in the same program.

B FNZ2RET

=
f) FNH:JME B General description
F] FN24:CAL When this funstion command is executed, a step specified i the same
8 FN25:RET program is called. It makes no difierence whether the call destination step is a
) FN2B:JMF - (3] move command or function cammand.
{éj FN27:CAL: 4| Bear in mind that if the call destination step is a funclion command, the
E] FNZB'REf function command at the call destination will be executed as socn as the call
X d has been executed
& FN32:SET, honie "

b When the step retum command is subsequently executed, operatian returns to
| E FN2G:RIN: & | the step foliowing the one which executed the call.
| {#) FN35:SET. | B Example of operation

@ FN41:STC. i The step call and step return commands are used in tandem.
BFNAZSTC In step 4, record CALL: step call (FN21}, 8 as the number of the call
= ) destination step, and in step 12, record RETURN: step return (FN22). When
2 FN43:0UT his 15 played back, the robot skips steps § to 7 upon arriving at step 4 and ]
A { jumps to step 8. Then it advances to steps 9 through 12, and aﬂerthifﬂ
it
¥

ETURAL..afan. rahumn. (EM2T. command. ic.avesutar.. it xatumns to the cton

RESET To close help, either press [RESET/R] or press [ENABLE] and [CLOSE/Select
R screen].
or

ENABLE| +
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7.4Using help for information on functions

7.4.3

Searches using keywords

Help information can also be searched using the index prepared in advance or any keyword.

| Searching using a keyword

HELP

Press [HELP].
>> This calls help.

3

While holding down [ENABLE], press [Right], and select the “Index” tab.
>> The index tab appears.

AX Controller: Quick Reference Guide
g Basic Operations
Manual

Geomeis U""'I&_;.;

degiae g
Accuracy

AIrGun -
~|Aircut : il

K Frequently used terms

Aaiarm i i Teach pendant
“{Application E - E Basic Operations Seatlon
ASC file S
“{Automatic toof center: ]

“|Automatic toot tength -
Aauxliary axis (auxliar
| Adis :
| s constant

| B3sic inputioutpu: sig

@ | Reference Section

& Constants menu

% Service menu

E Function commands (FN codes)

| ¥ Short-cut (R code) =

‘| Bending compensatit

ACall f
|Cancel Wi o
| CHECK GOICHECK k .
Cireular iﬂt?{ﬁ?!ﬁ?l?ﬂg

%‘ | Maintenance Section

sl

The index tab has the same function as an “Index” at the end of an instruction
manual.
Select the term using [Up/Down}, and press [Enter].

>> The help information contained the selected word now appears

When inputting a keyword (term) to initiate a search, press [EDIT] in the “Type in the
keyword to find:” field. A soft keyboard appears so that the desired keyword can now
be input using its keys.

If, however, the input keyword is not included in the index, the search will not be
successful. Searches can be conducted only using the keywords which have been
registered in the index.

Take the following steps to search for all the help information using a particular
keyword.

ENABLE +@]

While holding down [ENABLE], press [Right], and select the “Search” tab.
>> The search tab appears.

Tadex gm% Apri
e b Gmsremtto k|

AX Controller: Quick Reference Guide B

g Basic Operations
Manual

# Frequently used terms
8 Teach pendant
E Basic Operations Section

Reference Section I

¥ Constants menu

¥ Service menu

#l Function commands (FN codes)
¥ Short-cut (R code} y_

@ I Maintenance Section

7-11



7.4Using help for information on functions

A

Align the cursor with the “Type in the keyword to find:” field, and press
[EDIT].
>> The soft keyboard now appears.

: &l Soft-Keyboard s
I .
i T [l 05 T 55 0 (Sl O e M R
o T e REAE KRN
. sl Ee R
R T 7 N 30 00 -S4 5 R B
. ulvwlxlvlzl]1]e]|.
. £ et = o ekl | SR (L S i
e y -}t_- m| #|e T'-p- oW B0 et el e o
BS ' | Ener
[ (2 [ R A S 1 Sl = el e
s ii-(Fiouss a-soft ey mﬁ-ﬁws Ctand o0 10, And paEh i
By 1125 characier s decided. L. Complate

Use the keys on the soft keyboard to input the desired keyword, and press
f12 <Complete>.

AX Controller: Quick Reference Guide

Basic Operations

Manual
¥ Frequently used terms

o # Teach pendant
E ¥ Basic Operations Section
| FN4D2CALLPBCD _ I

FN403.CALLPBIN 3 k-
| Ficrervov @I Reference Section
i | FNd14:AS(ADPA)
; FN414:AS(CPDACA) B Constants menu
1 EN#14:ASICPDRAS) ¥ Service menu
12' Em} :;igzg;’f'w il ¥ Function commands (FN codes)
| ENet ansomF)y ] K Short-cut (R code) =
i | FNAT S AEADPAY e v,
2l ] I Maintenance Section

s

While holding down [ENABLE], press [Up/Down], and move to the “Select
Topic to display:” field.
>> Check that the blue cursor bar is displayed.

A Corrrolie Mol Tutari

e

Baimat Toper 10 deping

| P S AR [CPOAOE
FHA1SAEICPTOPAS)
FINEY S AECPORS
FRAS AR DM
FHATSAENIF)
FHALOWFR

e | E—
g cal . =) Basic Operations
el Nianual

K Fraquently used terms
8§ Teach pendant
¥ Basic Operations Section

@l Reference Section I

B Constants menu

B Service menu

B Function commands (FN codes)
¥ Shont-cut (R code}

&' Maintenance Section I

D) °

Select the help topic to be displayed using [Up/Down], and press [Enter].
>> The help is now displayed.




7.5 Managing programs in folders

The AX20/AX21 robot controller comes with a function for managing programs in folder.

When there are many programs, you can create folders according to use and store organized related
programs in folder, which is useful to find out the programs easily.

The programs which are stored in folders can perform playback operation and teach modification.

(Supplement)
In case of AX20, this function is supported in AXV08.02 or after.

B ——— —__——————————— = ——————————
When managing the programs in folders, there are constraints as following.
e » The folders which can manage programs, which is a hierarchical folder of less than (5.5)
that is in PROGRAM folder of a memory {fig 6.2.2).
Important s The programs cannot be stored overlapping a program number in these folders.

¢ The programs stored in except these folders cannot be performed playback operation
and teach modification.

7.51 Setting displaying the Folder list

To manage the programs in folders are necessary setting as follows. This setting should be
done by an operator with the qualifications class of Expert or above.

| Setting displaying the Folder list
; Press f5<Constant setting>. Select [5 Operation Constants] - [10 Program folder
making] in the constant menu.
>> Next screen appears.

L)

{7 [elect CrabledAisabled of the prosran Toldes
farict b, ] Complsie

ENABLE +@] Align the cursor with “Program folder making” and holding down [ENABLE]

and press [-»] to switch into “Enabled”.
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0

Important

After switching “Enabled”, press fi2<Complete>.
>> The screen which is noticed the setting completion appears.

Harmal term _:_:]

e program 1 Bupok lon was webled,
Please nress the auyer ker to seroll the
goreen. Ertter kep to shut this
dislog.

Press [Enter] or [RESET/R] to be completed the screen

e =S _ e
When the program number overlaps, next screen is displayed as following. Then the

“Program folder making” cannot be used.

In this case, the overlapped programs are displayed. Therefore delete these any of
programs or change the program number.

Yo der01#NVA, 0] 7
¥NEA . 001
hY )

: \
5 Overlapped program
o T
- »

Tke program overlaps, g funct ion
carvnt by used, Ploase prese the cursor

ey 10 sorol | the soreen. Fress Enter key
o shub this disdog.

S

RESET H

Press [RESET/R] to return the former screen .

+ STEP

Holding down [ENABLE] and press [PROG/STEP].
>> [Program Selection] screen appears.
S Do i BT

-

i It

 furcent prosran
Designated progran
Edit

Directory
Copy

Delete
Rename

Fodder 1ist
E # Bisplay © Hide

= !

Holding down [ENABLE] and press [€].
>> "Folder list "switches into “Display”.
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Enter
e

7 5Managin

rams in folders

When displaying a list of the folders align the cursor with “Directory” and press
[Enter].

>> The programs which have done to create are displayed.
You can confirm th

4
Prozeas 11

'

e stored programs in every folder.
................................................. sm——r

1 NB4 101

8 TEST
“4NB4 102 8 MWORK
“ENB4 .103 8

@ rlem o Bty affer s=lectTng The progean

i s
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7.5Managing programs in folders

752 Creating, deleting and renaming folders

You can create the folders to be stored the programs, delete and rename the folders.

I Creating folders F
As an example, the procedures of creating a new folder below the PROGRAM folder are as
follows.

(" PROG ) Holding down [ENABLE], press [PROG/STEP].
ENABLE| + STEP

>> The program selection screen will open.
Frogram Sal=ction  IMITI]
Current progran. [ 0
fesimnted prozcan. | 0
Edit

o

e

[irectory
Gy

i [Delste

N Align the cursor to “Copy” and press [Enter].
@@ ‘ ) e The program copy screen will appear.

| Progras t B ot Stens] Comment || | Ascunsing
“iNB4 101 8 TEST ——
“4NB4 102 8 WORK -
4NB4 108 8 Maks
Faiile
L After the PROGRAM folder has been selected, press f8 <Make Folder>.
”’%‘fwm >> The soft keyboard appears and entering characters will become possible.
ﬂ’; ‘ By using the soft keyboard, name the folder and press f12<Complete>.
Compiste In this section, the created folder has been named "Folder01”.

>> The new folder will appear below the PROGRAM folder.

|3 Folderdl ]"E.NB4 T g T e
e ANRE 102 & WORK 1
3 s g Moka
Created folder Foider

Refer to Chapter 2 *2.5 To input characters” for the procedures of entering characters.
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| Renaming folders

As an example, the procedures of renaming a new folder below the PROGRAM folder are as
follows.

. + Holding down [ENABLE], press [PROG/STEP].
STEP >> [Program Selection] screen appears.

Align cursor to “Rename” and press [Enter].

Enter
B >> Program number conversion” screen will appear.
. = L Dredran rambar coarsion i i

LHTT Ay
i Presran Ligt \ i lﬂ&
; Prasram Ho [INa. of Srecs| Gommert || #scendimg
4] -3 Folder01 e
Folder
Ezevus)

L] After selecting the folder that is to be changed, press f8<Folder change>.
Z:f;f; In this section, the selected folder is "Folder01”.
>> The soft keyboard appears and entering characters will become possible.
'h', Using the soft keyboard, enter the name of the folder that is to be changed and
Compiets press f12<Complete>.

In this section, the name entered for the folder is "Folder01”.
>> The name of the selected folder changes.
5P g sl convers s

| Progran 1t :
e % Program Mo At of Steos| Coment 3 msmaﬁng
il Pre01 N TN 8 TEST e
JeiNB4 102 8 WORK | .
\ 8 i Pofder

Renamed folder

change

Refer to Chapter 2 “2.5 To input characters” for the procedures of entering characters.

| Deleting folders

As an example, the procedures of deleting the folder listed below the PROGRAM folder will be
described.

(P0G ) Holding down [ENABLE], press [PROG/STEP].
EMABLE| +[srep -

>> “Program selection “screen appears.

[~ Align cursor to “Delete” and press [Enter].
@@ . \=L/ >> "ProgramAdeletion" screen appears.

i After selecting the folder that is to be deleted, press f8<Folder deletion>.
ok In this section, the selected folder is “Folder01”.

>> Confirmation screen appears.

o N “Fc-ldarﬂi'firi@ef ot A e oo

=

Enter Select “OK” and press [Enter].
e;:Fy >> The selected folder and the programs stored inside it will be deleted.
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ing programs in folders

7.5.3 Assign the stored folder inside programs

When a newly teaching, the stored folder inside programs that will be created is assigned

| Assign the stored folder inside programs

Select the Teach mode.

puotg + g7
ENABLE| -+

Input a ’ @
newly
number o’

Input
an Entir
existing i
number

Enter

e
o7/

Holding down [ENABLE], press [PROG/STEP].
>> "Program selection screen “appears.

Input the newly program number into “Designated program”, and press [Enter].
>> "Folder list display” appears.

roiger

folder |ist .

[Pregran o [ 1] | Ascentng
£3 Folder01 “LNB4 101 e
21 Folder02 7iNBd 102 1

{3 Folder03 -3 NB4 103 Make

3 Folder04 5 Folder

tr—

g

S

When inputting an existing number and press [Enter], the assigned program is
opened directly. “Folder list display” does not appear.

When displaying an underneath folder, select folder and press [Enter].
>> The underneath folder which is selected in folder is developed.
The selected folder display is turning into E|
oF : L T

A8 Foldar03

When an underneath folder makes no display, select |E| folder and press
[Enter].

>> The underneath folder which is selected is stored.
The selected folder E] display is turning into .

After select the stored folder, press f12<Execute>.
>> The program is created on the selected folder.

When you do not know an empty number,
When you do not know an empty number, once try to switch the Folder list
display “Hide” on the program selection screen.
After switching, check the programs already created by listing them on the
display.
€&~ Refer to Chapter 4 “4.2 2 Listing the programs on the display”
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7.5.4 Copying and transferring programs within folders

The programs can be copied and transferred into other folders. These functions are useful
when organizing the programs in the stored folders.’

| Copying and transferring programs within folders

The copied programs can be copied the selected programs into the assigned folders. Also the
transferred programs can be transferred into the assigned folders with the same procedure as
copying. How to transfer the programs are described here.

ENABLE + Holding down [ENABLE] and press [PROG/STEP].
STEP

>> The “program number conversion” screen appears.

ot Align the cursor with “Rename” and press [Enter].
2;' >> The "Program nurnber conversion” screen appears

L
[Prosran b 1 Ho. of Stes| Copment || Aecending
£ Folder01 ANBd 101 8 TEST =
L3 Folder02 3 NB4 102 8 WORK "
4 Folder03 L \B4 103 8 Folder
-£3 Folder04 changa
5
A
7
e =52

@pﬁprwrm bt 15 chanzad. ‘

lease select the fommer conversion proaram.

@ When displaying an underneath folder, select folder and press [Enter].
ol >> The underneath folder which is selected in folder is developed.
The selected folder display is turning into E]
Enter When an underneath folder makes no display, select |E| folder and press
w_ﬁ/ [Enter].

>> The underneath folder which is selected is stored.
The selected folder EI display is turning into .

Select the transferred source folder is selected.
>> The selected folder is highlighted in blue.

The transferred target program is selected.
>> The selected folder is highlighted in blue.

[~ Press [Enter].
g >> The transferred target program number can be input.

u Fmer Sorwersian vmm% 107" 3
ease ireul the proaran meber ccmrslmm

B  The transferred target folder can be selected.

v >> The selected folder is highlighted in blue.
Inout Enter @ Input the transferred target program number and press [Enter].
npu . .
number * j >> The programs are transferred and then put back the original screen.
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7.6Customizing the Softkey

7.6 Customizing the Softkey

Teach pendant is provided with 12 f-keys (f1 to f12) on its both sides of the screen. As various functions can be
allocated for these f-keys, we call each of them a softkey. it is available to set up the softkey respectively for
Teach mode and Playback mode. Usually, the most suitable function for each application is allocated by default.

4

6492009 17:15 - = ‘

TEST-PROGRAM

100 %
[START]

I A A |

JOINT AB T1

+t T+ T 1+ ®

There are two ways for the softkey allocation both on the front and the back, which the front allows to operate
only by the softkey while the back, using both [Enable] key and f-key by pressing at the same time. However,
you will sometimes find it only allowed on the back depending on the function of that key.

>
| When [ENABLE] |
| is pressed, the:

display changes.

@ |
Smoolh

— Pressing [Enable], the key changes to a

mesh display.
' ]‘gﬁ | «— An icon with a mesh display can be
Cawp;ﬁl selected by pressing [ENABLE].
Vvait

— Some icons are displayed only after
[ENABLE] is pressed.

 Accel

Also, it is available to set [Disable] on the softkey operation to make it disable the “Back” allocation.
Pa@“"”’7.6.3Set’cing the Softkey Condition Enable/Disable

Types of softkey

Two types are available; Function and Operation switch.

Function

Operation
switch

Functions such as various settings, R-code, Function
commands are allocated.

This key allows to display and operate the lamp,
switches, and status of sig.nals.
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7.6.1 Changing the Softkey Allocation

For the softkey setting, select the icon from the list for each corresponding function, and
allocate it for each softkey.

Press f5<Constant setting> and select [7. T/P key].

Choose either [2. Softkeys in Teach mode] or [3. Softkeys in Playback mode]
depending on the mode to set up the softkey.

* Currently, [4.Softkeys in High Speed Teach mode] is not available.

>> Next screen appears.

If you already know the code number of function, enter the number directly in the code
field.

If you are not sure about the code number, select the softkey to be set using
[UP/DOWN] key, and press f8<Code List>.
>> Next screen appears.

B o Sftkesziin| @

Transparent

et

Set Constant
Service

Arc Start

Arc End
Weaving Start
Weaving Erd
Spray Start
Spray End

Wire Extension
One Direction Search

O
o
L
s
-
L
b
&
£
Ll

| #

mn

Enter Select the function yP/DOWN] kéy, a confirm by pressig [Enter] key.

1)
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7.6Customizing the Softkey

On completion of the code setting, press f12<Complete>.
> Then, the softkey setting is saved.

0
[Free]

100 % JOINT Al TI
[START]

Setting the operation switch is also available in the same way.
38" Setting the Operation switch
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7.6Customizing the Softkey

Table 7.6.1 List of softkey functions

. S | 2% . S | 2%
Code Function Name Icon g 52| Code Function Name Icon s B8
e |&=a e |2a
. Start Laser Sensor
] No Function OO 490 Tracking OO
1 Transparent o O| O 491 End Point Detecting OoO| O
End Laser Sensor
2 Net (0] @] 492 Tracking O O
Groove point
3 Set Constant © |0 495 Detecting OO
4 Service ® | © 725 Baselpians of O | O
aiming angle base
408 Spray Start ol o 726 Ref point of aiming ol o
angle base
409 | Spray End — | | O | O| 1005 | selectStarting Oo| O
414 | Arc Start — | |O|O 1006 | Select Program O| O
415 | ArcEnd —| | O | O 1029 | Select tool No. O | O
440 | Weave Start A | 0| 0| 1245 | Monitort o|o
443 Weave End LA { 0|0 1246 Monitor2 C| O
470 | Wire Extension 2T | 0| 0| 1247 | Monitors o]0
One Direction *h."’ g
471 Search o O| O 1248 Monitor4 O| O
473 Deviation call i%% O | O 1288 | Wrist posture limit O| O
474 Dev Composition g Oo|O 1295 Connect Mec A X
479 Gap file generation ';g O| O 1296 Change Mec A | x
One Direction #‘u’*
480 | (o oh (Lasen) | ﬁm O | O] 1315 | Select Spot o|o
Groove Detection “;’ +
483 | g o0 %— O | O| 1320 | Step Go/Back o|o
.. .ml
487 Laser Sensor ON Lﬂ OO 1334 | Record the spot O| O
488 Laser Sensor OFF —-—mﬁu O| O 1400 | Oscillo Scope O| O
Start point
489 | poating % O| o | 1503 |Login o|o
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5 | 5 5 |23
Code Function Name Icon § 5 § Code Function Name Icon g e E
2000 | Drive Mode %ﬁ O | O | 2069 | StepbyStep o|o
2001 | Cancel I-Wait % Al A 2070 | Arc Weld ON O| 0O
2002 | Cancel WI % A | A 2071 Weaving ON O| O
2003 High Override ' i;;’ig Ol A 2072 External Signal ON O | O
A
2004 | Select Step By Step S O |0 2073 Sensor ON O | 0
2007 | Use the file OO 2080 | Change Stroke 0|0
2011 Accuracy O| O 2081 Spot Condition O| O
2012 g;';g: us/pause O| O 2082 | Spot Constant O | x
2013 | Accel O | O 2084 Manual Pressur OO
2014 | Smooth O| O 2085 | Status Monitor O | O
2015 g‘r"‘;‘:“wecha“ism O | 0| 2086 | spotWeld.Cond. ol|o
2016 | Soevor status O | O | 2087 | station Monitor o|o
2017 | Gorveyormode ;_: O | O | 2088 | Manual welding ol|o
2018 | Fine motion select O | O | 2089 |Panel rigid type o|o
2053 | Weld ON/OFF OO 2090 | Change Stroke 1 O| O
2054 | Spot Monitor O | O 2091 Change Stroke 2 O | O
2058 | Gun Status O | 0O 2092 | Change Stroke 3 O | O
2064 | Station start setting Mimr; O| 0O 2093 | Change Stroke 4 O| O
2065 | Ret Condition O| O 2094 Change Stroke 5 O| O
2066 | Play condition O| O 2095 Change Stroke 6 O| O
2067 | Select Stroke O|O 2096 | Manual Pressure 1 o |0
2068 s:;;$;::aﬁing snd 9&%@ O| O 2097 | Manual Pressure 2 O| O
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Code Function Name E E_“?E Code Function Name
2098 | Manual Pressure 3 o 2160 rsoetz?;oranu.

2099 Manual Pressure 4 2161 Seam manu. rot. sel.
2100 Manual Pressure 5 2162 Seam manu. rot. Dir.
2101 Manual Pressure 6 2163 Seam manu. weld
2102 Manual welding 1 2200 Select arc welder
2103 Manual welding 2 2201 Select Manipulator
2104 | Manual welding 3 2202 ;’E‘;'x';%ee 9

2105 | Manual welding 4 2203 mfiee "

2106 | Manual welding 5 2204 :':I‘;'g:‘"gpee 9

2107 | Manual welding 6 2205 Fl_ﬁgﬁ"‘;p esd)

2108 Manual Cond Out 1 2206 Check gas

2109 Manual Cond Out 2 2207 Arc Constant

2110 Manual Cond Out 3 2208 Arc Condition

2111 Manual Cond Out 4 2209 Arc Monitor

2112 Manual Cond Out 5 2210 AS Monitor

2113 | Manual Cond Out 6 2211 xs;f":;to’::‘h“ in
2114 | Stop Playback 2212 E::I‘::n’ to stopped
2115 | Weld schedule 2213 :t‘:?;’:t' pos. after
2116 Adjust position 2214 Select sensor
2120 Manual Speed INC. 2215 Trial Operation
2121 Manual Speed DEC. 2216 Manual Laser

2150 Vision mode switch 2217 Check Welding




7.6Customizing the Softkey

S | 2% S |>%
Code Function Name lcon 8 E 8] Code Function Name icon g | = 8
2 o g |6a
2218 SF2/ZF2 Check-Go ﬁfﬁ?. O X 2401 Sealing flow %u A | A
oFi
2219 | RobotRSON/OFF | ==Xl | O | O | 2402 | Sealing reload m Al A
: 7 o oy
2220 | APCS Adjust e O| O 2500 Int. play start b x | A
MOVEX Record el , he
2221 | (Rohot language) vovex| | O | O | 2510 | XYZshift + (| OO
i 'r-é an Wrist Rotate
2222 | Pilot arc ON/OFF Teiad | O | O 2511 | gpage o|o0
2223 | Purge ON/OFF 'ﬁ‘,;-’gm O | O| 2520 | UserHelp o|O
ZF1iZF2 g =] :
2224 Distance Data W | O 2525 Test tracking ON O| O
2225 ZG1 Groove Data gg 0|0 2529 FLEX hand Clamp Al A
tz
2253 Manual Grip % A X 2530 FLEX hand Clamp1 @ A A
Select thermal !ﬂ |
2300 spraying %?:? | OO 2531 FLEX hand Clamp2 m Al A
- : e
Thermal spraying V& FLEX hand Clamp [}r- g 8
2301 Constant ey o|O 2532 state ﬁ{_ﬂ ©|O
2302 Thermal spraying ?ﬁ?fﬁi olo 2533 FLEX hand Clamp {)tﬂ} olo
Constant . e state 1 mey
\, = “ )
Thermal spraying "E FLEX hand Clamp (@
2303 | Monitor Sl O | O| 253 | ute2 rark ©|o©
Thermal spraying 7 (m- FLEX hand Clamp § ]
2304 | oNjoFF sl | OO % | sice il | ©|©
: Stopria FLEX hand Hand i
2305 | Stopping release i O| 0O 2536 | _ject !@ O | O
2400 | Sealing condition gf}ﬁ O| O

O : Setting available

© : Setting required

X : Setting unavailable

A : Necessary to press [Enable]. (When the [Enable] is set ON.)

e About the function marked *
Be sure to set up the function marked “©”". Otherwise, the softkey setting cannot be
Important  completed.

About the function marked “A”
When [Enable] is set, it is not available to allocate the function (A) to “Front” to avoid
e wrong operation.
To allocate the function {A) when [Disable] is set, the operator qualification of
Important  EXPERT or higher is required.
For details of the softkey condition setting Enable/Disable, see the “7.6 3Setting the

Soﬂkez Condition Enable/Disable”.
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There are various types of operation switch, which allows to set the color, signal, indicated
messages, etc.

Press f5<Constant setting> and select [7. T/P key].

Choose either [2. Softkeys in Teach mode] or [3. Softkeys in Playback mode]
depending on the mode to set up the softkey..

>> Next screen appears.

;P SEfksve o

If you already know the code number, enter the number directly in the code field.

If you are not sure about the code number, select the softkey to set using
[UP/DOWN] key, and press f8<Code List>.

>> Next screen appears.

Net

Set Constant
Service

Arc Start

Arc End

Weaving Start
Weaving End

Spray Start

Spray End

Hire Extension

One Direction Search
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7 .6Customizing the Softkey

‘ENABLE' +@[’E§] Select the desired Operation switch by pressing [Enable] + arrow key.

round |amp

square |amp

Push Button(Stay)

Push Button(Release)

Flash Push Button(Stay)
Flash Push Button(Release)
Push Button(User Task)
"ON/OFF” switch

Contact switch

Display 8 digits

Then, confirm it by pressig [Enter

Pressing [E__nable] + f10<R_¢fer>, set the details of each operation switch.

Now, each detail can be set.

On completion of the detail setting, press f12<Complete>.

E On completion of the softkey setting, press f12<Complete>.
> Now, the softkey settings can be saved.
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Table 7.6.2 List of softkey operation switches

7.6Customizing the Softke

Operation switch S 2% Operation switch S 2%
Code Name lcon 'g z8 Code Name Icon 5 z5B
3000 Round lamp O O | 301 Contact switch O O
3001 Square lamp O O | 3020 Display 3 digits 5 O O
3002 Push button O O |3021 Display 6 digits o O
(Stay) :
Push button -
3003 (Release) O O | 3030 Input 3 digits E O O
3004 Flash Push Button o O |3031 Input 6 Digits O O
(Stay)
Flash Push Button
3005 (Release) © ©
Push Button
3006 (User task) } © ©
3010 ON/OFF switch O O
O : Setting available
© : Setting required
X : Setting unavailable
A : Necessary to press [Enable]. (When the [Enable] is set ON.)

Round/ Square Lamp

Indicates the status of input or output signal

Item Contents ;
Color of ON Lamp color when the signal is ON.
Color of OFF Lamp color when the signal is OFF.
Display data Selection of input /output signal
Input Signal Input signal No. to indicate
Output Signal Output signal No. to indicate
I mark Timing to indicate the mark “!”
| Push Button

Outputs the preset signal

Color of ON
Color of OFF
Output Sig.

! mark

Item

Lamp color when the signal is ON.
Lamp color when the signal is OFF.
Signal No. to be output when the button pressed

Timing to indicate the mark “1”

Contents
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7.6Customizing the Softke

| Flash Push Button

Outputs not only the status of input or output signal but also the preset signal

ltem
Color of ON
Color of OFF
Display data
Input Signal
Output Signal
Output Sig.
Operation method
! mark
Disabled operate

Touch Panel key

Contents
Lamp color wyh'én”the' signa‘l is ON.
Lamp color when the signal is OFF.
Selection of input/output signal
Input signal No. to indicate
Output signal No. to indicate
Signal No. to be output when the button pressed
Choice of operation whether the [Enable] key needs to be pressed together
Timing to indicate the mark “!”

Setting whether to disable the operation according to the status of common
switch

Setting whether to disable the button operation on the touch panel

| Push Button (User task)

Executes the user tasks

Iltem
Color of ON
Color of OFF
User Task Prog. No.
! mark

Contents
Lamp color when the signal is ON.
Lamp color when the signal is OFF.
Signal No. to be output when the button pressed
Timing to indicate the mark “!”

ON/OFF switch

Switches the output signal ON/OFF

Item
Base color
Lever Color
The place of ON

Output Sig.
Operation method

Disabled operate

Contents
Color of switch base
Color of switch lever

Setting the position to place “ON” whether on the right or the left side of the
switch

Output signal number

Choice of operation whether the [Enable] key needs to be pressed together
when changing the status

Setting whether to disable the operation according to the status of common
switch

Contact switch

Switches ON/OFF of two output signals

ltem
Base color
Lever Color
Output Signal1
Output Signal2
Operation method

Disabled operate

Contents
Color of switch base
Color of switch lever
Output signal No. of the output signal 1
Output signal No. of the output signal 2

Choice of operation whether the [Enable] key needs to be pressed together
when changing the status

Setting whether to disable the operation according to the status of common
switch
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7.6Customizing the Softke

Display 3 digit |

Indicates the input/output signal and the variable integer by 3 digits

- Lo e . Contents
Base color Color of display base
Display data Choosing the data to display out of the following.
- Input Signal

- Output Signal
- Variable Integer

Method of read Choosing the data format to read out of the following.
- Binary
-BCD
Input Signal Setting the input signal to indicate by 12bit.
The data format is as preset by “Method of read”.
Output Signal Setting the output signal to indicate by 12bit.
The data format is as preset by “Method of read”.
Variable integer Setting the variable integer No. to indicate.
| Input 3 digit

Inputs the output signal and the variable integer by 3 digits

ltem Contents
Base Color Color of display base
Method of Output Choosing the data format to read out of the following.
- Binary
-BCD .
Output Sig Setting the output signal to indicate by 12bit.

The data format is as preset by “Method of read”.
Disabled operate Setting the variable integer No. to indicate.
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7.6Customizing the Softkey

Press f5<Constant setting> and select [7. T/P key].

Choose either [2. Softkeys in Teach mode] or [3. Softkeys in Playback mode]
depending on the mode of softkey to set up.

Press f11<Set initial Code>.
>> Next screen appears.

Enter Enter the number corresponding to the application currently in use, and press [Enter].
o= 0: Standard (The case of the application is not 1 to 6)

1: Spot welding

2: Handling

3: Arc welding

4: Thermal spraying

5: Sealing

6: Painting

The default of softkey corresponding to the application chosen is now set. Then,
press f12<Complete>.
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' 7.6Customizing the Softke

7.6.2 Changing the Maximum Number of Pages for Softkey

The softkey setting allows the maximum of 3 pages. Applying 3 pages (386), it is available to set
up the maximum of 72 (sum of the front and back) softkeys.

I Changing the maximum number of pages for softkey

E Press f5<Constant setting> and select [7 T/P key] - [1 Softkey Condition]
s;n'm >> Nex! screen appears.
_ Setting = i .
Unft] L
[~ Tieias |
{ENABLE]+[C:3] [Et}] i et
Wi T en e cw
. Erable ey LS .
Unitd  UNITE iy e me
Enable Key L )
’ . § 2
. . . ERE
. . . Filg ¥t
; e
. e
A i1 . . &,&
Fh’mer of Softhevs 1 cet ;__@.. S
12: 1 Page (f1 to f12, [Enable]+f1 to [Enable]+f12 )
24: 2 Pages (f1 to f24, [Enable]+f1 to [Enable]+f24 )
36: 3 Pages (f1 to 36, [Enable]+f1 to [Enable]+f36 )
When there are 2 or more units, please set up by each unit.
“,- On completion of setting, press f12<Complete> to save the settings.

out for the page shift. In this case, therefore, the number of softkeys you are able to

@ When setting 2 or more pages, the function key 1, 13, and 25 are automatically set
freely use is 11 + 11 = 22.

9 To reduce the number of pages, make sure that the function marked “©” {setting required)
can be still set up in that condition.

Important s
P If not, you cannot reduce the number of pages.
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7.6Customizing the Softke

7.6.3 Setting the Softkey Condition Enable/Disable

Setting the softkey condition [Disable], it allows the maximum number of softkeys in 1 page
from f1 ~ f12 only.

| Setting the softkey condition Enable/Disable

Use this function when you are going to set only a few softkeys or you
are to reduce the [Enable] key operation.

For this operation, the operator qualification of EXPERT or higher is required.

B

Constant

e

Press f5<Constant setting> and select [7 T/P key] — [1 Softkey Condition]
>3 Hoxt scieeiappears:

Unit]  SMITE o e I35
- eblefm + Erable ~ Disable 00
itz R caz U o L
_ Eeble ke 7 Erable © Disdble
iks NS 2 U cm !
Enabia Koy ~ Erable: « Disabls
Ueitd  INITE g cd
Enah € K2 = Erable: © Uisable

S FileWris|
o L
' S v
. . §ip
.
i - Fite Read
. Piied ey
6 e v

: — Complete

Default is set at [Enable].

When there are 2 or more units, please set up by each unit.

o

Important

O

Important

On completion of setting, press f12<Complete> to save the settings.

Be sure to set the function marked “@" (setting required) to "Front” before disabling the
softkey condition. Otherwise, the [Disable] is invalid.

If you have changed the softkey condition from [Disable] to [Enable], no confirmation
message is given about the softkey that requires [Enable] pressed. In other words, the
softkey requiring the [Enable] remains allocated to “Front”.

This may cause a wrong operation. Please give your full attention.
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7.6Customizing the Softkey

7.6.4 Saving the Softkey Settings

The softkey settings can be saved in the external memory.

Select Device, and folder.

Press F12<Execute>.
>> Next screen appears.
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7.6Customizing the Softkey

Press [Enter] key.
Enter >> Next screen appears.

Press “Enable" + “Edit” key to enter the comment.

Press f12<Execute> to save the settings.
This setting is now saved in a file :
ACXXTPKEY.CON (XX: Version No. fixed in saving)
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7.6Customizing the Softkey

7.6.5 Loading Softkey Settings from the File

You are able to load the softkey settings from the file.

RN [ = 4= ———

1wt =l (e 1| % ol it R o O i .

Press f5<Constant setting> and select [7 T/P key] - [1 Softkey Condition]
>> Next screen appears.

Press f11<File Read>.
>> Next screen appears.

Choose a desired file, and press f12<Execute>.

If the setting of softkey condition Enable/Disable differs in AX21 and the softkey sefting
e file, it is not available to read the setup file.

To read the file in such a condition, the operator qualification of EXPERT or higher is
required.

Important
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7.7Selecting a work program number from a list

7.7 Selecting a work program number from a list

When recording functions, it is possible to select a work-program number from a work-program list. Not only in
function recording screen but also in screen editor, Constant setting menu, or Service Utilities menu, it is
possible to select a work-program number in the same way. And, when selecting a work-program number, it is
possible to display the list unit by unit, or to confirm the details of the program’s content.

7.71 Selecting a work program number from a list

Functlon recorqu
l When entering a work-program number in function entering status screen, press
E""BLE STEP

[PROG/STEP] with pressing [ENABLE].
>> The [Program list display] appears.

-+ Function Racord Status
‘Satt: Ordar @ [eadd m- BN command
Fcticn list

Frmarae @lHitres, Sawlitiet

[ Frograx lmp
FREd | Fragesin ILlrllﬁcm_n.ml

Frogroe nmi"f-e cordd|{ fonf

[ce. juapis ey cordiflond

e uanll-eenditlon)

I Lire =il ) i $_ -t
@ %II nmm @ig@)

to show progran |ist
.

Select a work program from the list and press [Enter].
>> The number of the work-program that is selected is displayed on the Function
Record Status screen.
If the function’s parameter is only program number, the step is immediately recorded
without returning to the Function Record Status screen.

AN
)
- B N T T N = | .
-4 SC06F-02. 110 5 Tackh -
4 SC0BF-02. 120 5 Task? :
A
N
Refer
|‘Ifa!‘£1
@Fm BERT Ear e salecting e bmm

e When entering the “Program list display” screen from CALLIJUMP related functions, only
PORTANT work-programs for the current UNIT are displayed. When entering the sereen from FORK/CALLFAR
IMPORTAN related functions, work-programs for UNITs except current UNIT are displayed.
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7 7Selecting a work program number from a list

Screen editor

ENABLE |+ PG In the screen editor, select a program number and press [PROG/STEP] with
STEP pressing [ENABLE].

>> The [Program list display] appears.

e Doneant

n ;
hite Prog b onl |
]
B 11t :
{E{;ﬁ i FIRE, Bl -

i

Y e
S

When entering the “Program list display” screen from CALLUJUMP related functions, only
waork-programs for the current UNIT are displayed. When entering the screen from FORK/CALLFAR
related functions, work-programs for UNITs except current UNIT are displayed.

IMPORTANT

Constant setting / Service utilities

TR In the Constant Setting screen or the Service Utilities screen, select an edit box

+ for inputting a program number and then press [PROG/STEP] with pressing
[ENABLE]

>> The [Program list display] appears.

T&wi’Ws’ ﬁai 1 :

Am-ﬁef-init-im‘ o none & def ired _i = |
Pasit lon P CMaresl O Nmerical,

que _  Jope o .&ngle

Frozram Mo @ j

"Steo No. . ' il | o
e, mechanisee GIHE ¢ hclster lomret oy O
e e ——eeese e | |

SCOBE-02E MY S ke [0 1T des 12 5
s ETEas [ 0,71 fee &t 5-'-. :
S 0. Thden B
] “".'*'”I_:TTMM

- -
| i i i

l hen robot is mfhs& ares; Wm& 31 s cutpat.

I ‘,{E
@rﬁsautmgu@ ugd_ mﬁr i‘fm Is r&e-:@ Cﬂrmléi&

Monitor

Open a monitor window in which a work-program number can be set and press
AT [EDIT].
>>The monitor is changed to an edit mode.

ENABLE [+ PRG Select an edit box for setting a work-program number and press [PROG/STEP]
STEP with pressing [ENABLE].
>> The [Program list display] appears.
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7.7Selecting a work program number from a {ist

7.7.2 Displaying programs unit by unit

In case of a multi-unit specification, it is possible to display only the work programs for a specific unit.
ENABLEI_,_ Press [PROG{STEP] wi.th p_ressing [ENABLE].
>>A program list screen is displayed.
The name of the UNIT of which the programs are listed is displayed on the upper
right-hand position.
“ALL UNIT” : The programs for all units are displayed.

5 3C06F-02.110 6 Taskh o
% SC0BF-02. 120 5 Task2 )
“RUNIT2 200 3 Taskd .
ANIT2 210 3 Task? —
AUNITZ 220 4 Task3 o
| o
Refar,

Press <f10 next unit> with pressing [ENABLE]
EMBLE [+ N7 >>The programs only for UNIT1 are displayed.
f{? The unit name is displayed on the upper right-hand position.
(S ST =y
“§ SCIBF-02. 110 5 [askh
-1 8006F-02.120 5 Task
A
Cey
V :
ot

T

i
e

G
G

using [Prev unit}/[Next unit] keys. "Other unit display” style is applied for several
specific functions (e.g. CALLFAR etc.) that call programs of other unit.

And, units that do not exist are skipped.
. ; -

All units | Other units

The programs for
units except the
current unit are
displayed.

The programs for
all units are
displayed.

\

Fkey operation F-key operation
(Prev. unit/Next unit) (Prev. unit/Next unit)

The current
unit is skipped.
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7.7Selecting a work program number from a list

7.7.3 Confirming the contents of the program

It is possible to confirm the outline of the work program while displaying the program list.
If “Record of pose” is enabled, it is also possible to confirm the contents of the pose files.

ENABLE|+ SPT“‘EI‘) Press [PROGISTI?P] \.Nith pressing [ENABLE].
>:I'he“[l?rogram list dlsplay] appears.

caram List displiy

5 TakE
~$SC06F-02.120 5 Task2
“BUNIT2 200 3 Taskd
“SUNIT2  .210 3 Task?
BUNIT2 220 4 Task3 Q
A
v
Ralar

i

Select a program and press <F11 Refer>.
>>"Program property” window is displayed.
If [R RESET] is pressed, this window will be closed.

Frogram property

e =

File Name SCB6F-02. 160
dnit Name RITY
Covpent Tagk}
Lawt Usdate 8/17/2008 11:37:28
File Protect Nothimg
Ho. of Breps ¥ {Hovemerd 1§ 7 Purct tora 3
Sool Welding Bold Mol :
~n=-= Progran Previes ameon e
1 RERTada ] Fmaj
Lz o8003 B a1 T i
3 60.0ms LN A1 T
4 BB.Bmw/s LN & T ksl
 The wirdow is gt with R key,

The items to be displayed in this window are shown as below.

item Description
File Name Name of the program file
Unit Name Name of the unit
Comment Comment recorded in the step 1
Last update Last updated date of the program
File Protect Protect status (All / Part / Playback / Nothing)
No. of Steps Total number of steps in the program
Movement (Note 1) Number of the movement command
Function (Note 1) Number of the application command (function)
Application data Application specific data is displayed.
(Note 1) (For example, the number of welding commands are
displayed in case of spot welding application)
Some application types do not display any data.
Program Preview Content of the program is displayed.
(Up to 16 steps at maximum)
Press up/down cursor keys to scroll up/down.

(Note 1) if “13 Record of pose” in [Teach/Playback condition] screen is enabled, these
items are not displayed.
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7 .8How to edit the step camment

7.8 How to edit the step comment

It is possible to attach a comment for every step in a work program. This comment is called as a “Step
comment”. By attaching step comments, it becomes easier to understand the meaning of each step.

7.81 Inputting a step comment

Step comment can be added / edited in the screen editor.
Select (Activate) a program monitor screen and press [EDIT].
>> Screen editor is displayed. _

For details of the basic operation in the screen editor, refer to “Chapter 4 Teaching”.
Place the cursor to the step in which the step comment is to be added and press
right cursor key.

>>Place the cursor (red box) to the position that is shown in the following picture.
. S — el

ENABLE |+ Press [EDIT] key with pressing [ENABLE] key.
J [ = ] >>A software keyboard is displayed.
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7 .8How to edit the step comment

E Input the step comment using the software keyboard and then press [F12
Complete] key.

>> The step comment is displayed at the cursor position.
e MM ICE LR

S ft spacations

=4

L
U e =

B e e

Wi Con :
S i NI L I A
i [T e =
- y
= &
N T e [ o
w‘. Press [Complete] key to save the step comment to the work program.

Ctimpiets

In a case that a step comment is already set in the step, the editing procedure is the same.

“Step comment” is avatlable in system software version AXV08.08 or after.
CAUTION

R e e e e |

The maximum number of recordable steps for a program in which step comments are

recorded is smaller than a program that does not has step comments. Because the

step comments require larger data area. Therefore, if you try to add step comment te a

program that has many steps, an error of "A2150:Program is oo large.” may be
ffi displayed in some cases.

In a case like that, make the number of the steps in a program less than 300 by
CAUTION  dividing the program using program call function ste.
(Refer to [4.3.9 Number of recordable steps].)

The maximum number of recordable steps in a program varies from the length of the

steE commenis efc. in the prodram.
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7.9User error

7.9 User error

7.9.1 Outline

“User error function” is to display errors occurred in peripheral equipment on the robot controller using
general-purpose input signal of the robot controller. It is possible to freely customize error messages,
countermeasures, error kinds and robot motions at error detection. By using this function it becomes
unnecessary to provide various peripheral equipment with error display function, thus enabling cost reduction.

7.9.2 Flow of operation

General flow of operation is described below prior to using the User error function.

Creating [User error file]

Create "User error file" with your PC.
{

Copying "User error file" into the controller

Copy the file into the controller’s internal memory using CF card etc.
Before opetation, set the operator class to Expert or greater.

For operators having the operator class “Expert’, specify an internal memory, and
then copy the [User error file].
For operators having the operator class ‘ Specialist’, specify each language folder

following the “User Error” folder of the internal memory, and then copy the {User error
file].
For folder structure, refer to in information in “7.10Display language changg’.

2
Power on again for the controller

The controller reads User error file and then set data turns valid.
J

Confirmatian of User error file

Confirm what was set on User error setting screen. In addition, confirm that, by entering input signal, error
is displayed and processed as designated.

Please be sure to confirm motions after editing User error data. If the robot and the
controller are used without confirmation, peripheral devices etc. may be damaged by
CAUTION incorrect motion etc.
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7.9.3 Settings

It is necessary for use of User error function to make setting of data of input signal numbers, error kinds,
messages etc. In case of Japanese and English, these data are stored in “User error file” (ERR****.INI). (****
shows the error No. from 7001 to 7099). Since these files are written in plain text format, they can be edited
easily with your PC.

To edit the [User error filg] in any language other than Japanese or English using your
personal computer, refer to in information in “7.10Display language change”.

Open [Service Utilities] [25 Robot diagnosis] [6 User error] menu.
>> The setting screen shown below appears.

Ralr
: & Ereor C Algim O informst ron
| Failuré messass User fai lure. 543
e Userfal |ure e e (‘5
A
Measures Please carry out “failure-reset”. | NV
: Tislets.
. L : g i w’
Plesss Trect the d1ted TalTure code: (7007 - 70881 - 08
. Complats

Set the respective items.

Table 7.9.1 Setting items of User error

Item Contents

Set the User error code No. This error code is displayed with the error
Failure code message.

(Range : 7001 - 7099)

This sets input signal. This signal, with ON-I-Sig. input, turns to User
Input Signal error.

(Range : 0 - 2048)

Select the failure type (Error / Alarm / Information). For more details,

Failure type please refer to Chapter 8.

Failure message Set the content for [Failure message] of error message.
Failure content Set the content for [Failure content] of error message.
Measures Set the content for [Measures] of error message.

To input the message, start up a software keyboard by pressing [ENABLE] + [EDIT]
keys at the same time.

For more details, please refer to [2.5 To enter characters].
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language, these settings will be saved in the "Err™**".ini file".

To edit the [User error file] using your personal computer, describe the settings of the
“Input Signal" and “Failure type” parameters in the "Err™*".ini" file. Unless the normal
setting of the "Err™***.ini" file is made, the normal function of “User error File" will be
disabled in any language.

e e
e Even if the settings of the “Input Signal” and "Failure type" parameters are made in any

IMPORTANT

To make setting of user error in each fanguage, use the shortcut command (R348) to
set to the preset language. The settings of the “Failure message’, “Failure content’,
and “Measures” parameters will be automatically saved in the “User error file” in a
language currently displayed.

*The settings of the “Input Signal” and “Failure type” parameters are saved in the
“Err**** ini file”.

If the settings are finished, press the f-key <Complete>.
>>The settings are saved into the internal memory.

The functions of the f-key are shown as below.

Table 7.9.2 Functions of the f-key

ltem Contents

o This is used for checking whether or not signal number, which is set with [Input
B'@é} signal], is already assigned through input signal assignment.
. With this key pressed, the [Setting of | signal] screen is displayed. Press [R /
. | RESET] key to return to User error screen.
j}’l Copy the setting of the current User error to another number.
Copy Enter the destination number.

Page up / down keys.

Z | ¥
m Delete (initialize) the contents of the current User error on the screen.
;{%&Iﬂ
T
. " Save the settings into the internal memory.
Complete
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An example of the User error file is shown as below.

Table 7.9.3 Sample file

; Copyright(c) 2001 NACHI-Fujikoshi corporation. All Rights Reserved.

[GENERAL]

; 0;Error, 1;Alarm, 2;Information
 MEOEEE (BR.BE)
DISPOSAL =1, 1

; HAESOEEE (8R.B4%)

OUTPUT =2, 2
;0=A5ERLSALNAM=AT %L (BFREBL)
LOGGER = 1,1

; RKiEY H¥EEa—F

CLASSIFICATION =9

; REXEORE (1=5HY. 0:4L)
DETAIL_TROUBLESHOOT =0

(0=Uty FF—TRERBRTES /1=ty FF—CREEMEBRTEAL
RESET_TYPE =0

;. ABES
INPUT_SIGNAL=584

[JAPANESE]
BEAvE—C (ER)

PHENOMENON = BERTEBMNOFFIZH Y EHA

EREOANE (BHEH)

EXPLANATION = BERTEEMNOFFIZHY FHA

SRR ()

BRIEF_TROUBLESHOOT = BHE#M S DBESRTESHRAYSELRLTY. BEMEFI v I LTLE
=1 AW

REMROBE

HOW_TO_RESET = BEBEZFz v/ LTLESL,

[ENGLISH]

PHENOMENON = Weld completion signal is not turned off
EXPLANATION = Weld completion signal is not turned off
BRIEF_TROUBLESHOOT = Check the welder unit.
HOW_TO_RESET = Check the welder unit.

However, fer the procedure for defining in other languages, refer to information in

Messages in Japanese and English can be defined in the format shown above.
“Chapter 7 Display language change”
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7.10 Display language change

7.10 Display language change

This controller can change the display language by shortcut command (R348).

. It is possible to change the display language by R348 also for the names / messages
_ POINT listed below by preparing display data in advance.
» Failure message / Failure content / Measures for the User error
» 1/O signal names
o Soft key names of the interface panel

@ To display the following folders in the internal memory, the operator class must be
changed to Specialistor higher.

| Internal memory Convert

Ini Error

—| Help
PLCEngine |

Work Log

PLC

Program

Trace

Undo

Unit

i

UserError Chinese

French

German

il

ltalian

Korean

Spanish

ik

Taiwanese
Fig. 7.10.1 Folder structure of the internal memory
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7.10 Display language change

7.10.1 Candidate language selection

This controller can select a language to display at the time when this controller starts up and also a language
to change using the R348 command out of languages installed on the system.

This Section describes the selection of candidate language for this controller.

( POINT
’ To select candidate language, set the operator class to Specialist or higher.

\/

| Selecting procedure

Open [Constant Setting] [2 Screen Constants] [1 Language Selection] screen.
>>The Setting screen shown below will be displayed.
When two languages are installed

Canr-
stamt

Eratien  SIER ~ oy o )

@@‘[Eﬁ’] | Jeanese ™ rinary ¥ sssoodany Vm'?

When three languages are installed]

T sl  priyary I secondany ?
Jaounesa I prinsey. ¥ ssoondary e
O T prinary I sscordany :

Make setting of each parameter. _

Table 7.10.1 Parameters to be set for candidate language selection

Parameter Description
Primary . .
| Used to select a language to display at the time when power supply turns ON.
anguage
Ei;%r;zaery Used to select the second language to change using the shortcut command (R348).

Upon completion of selection, press the f-key <Complete>.
>>The setting will be saved in the internal memory.
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7.10 Display language change

7.10.2 User error file

When selecting a language other than Japanese and English as a display language, it is necessary to create
[user error files] for the display language and store those files into each language’s folder in advance.
Concerning the file name and the section name, refer to the table shown below.

If the [User error file] does not exist for the display language, English message is loaded and displayed
instead.

To create [User error files] in any language other than Japanese and English, [User
error files] in each language and the [User error files] of Err7001.ini to Err7099.ini
corresponding to the relevant failure code are required.

Only the [User error file] in any language other than Japanese and English is not
enough to properly operate the User error function.

For procedure for creating the User error files Err7001.ini to Err7089.ini, refer to
information in [7.9 User error].

POINT
To display the [User error file], set the operator class to Expert or higher.

Table 7.10.2 File name and the section name of the User error

IMPORTANT

Language File name Section name

Japanese {*) Err7001.ini fo Err7089.ini [JAPANESE]

English Err7001.ini to Err7099.ini [ENGLISH}

German Erg7001.ini to Erg7099.ini [DISP_MESSAGE]
French Erf7001.ini to Erf7099.ini [DISP_MESSAGE]
Korean Erk7001.ini to Erk7099.ini [DISP_MESSAGE]
italian Eri7001.ini to Eri7099.ini [DISP_MESSAGE]
Spanish Ers7001.ini to Ers7099.ini [DISP_MESSAGE]
Chinese Erc7001.ini to Erc7099.ini B [DISP_MESSAGE]}
Taiwanese Ert7001.ini to Ert7099.ini [DISP_MESSAGE]

* The contents of Japanese ([JAPANESE]) and English ((ENGLISH]) are registered in the same INI file.
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7.10 Display language change

The structure of the [User error file] (Japanese, English)

LY Eite name : En7001.ini to Er7098.ini
For the detalls of [User error file] for Japanese and English, see [7.9 User error].
The structure of the [User error file] (Except for Japanese and English)

( POINT

An example of the File name : Erf7001.ini (in case of French)

¢ An exampie of the [User error file]

[DISP_MESSAGE]

PHENOMENON = Le signal d'accomplissement de soudure n'est pas arrété.
EXPLANATION = Le signal d'accomplissement de soudure n'est pas arrété, Varifiez
f'unité de soudeuse.

BRIEF_TROUBLESHOOT = Veuillez effectuer "échec-remise”.

HOW_TO_RESET = Remise des erreurs.

{4 Dis;aiay example

—< § [ injtion des ermdurs uti]is.

Code échec o] e . Vit
Input Sianal 3 i 101 E . g
de'échec  Erredr € Alaems © Informat iors =
Message Schec Le signal d’accomplissement de _:gf}i
soudure n’est pas arrete. i e
t S
Conteru échec Le signal d’accomp|issement de | é:s
soudure n’est pas arrete. Verifiez PN
I’unite de soudeuse. E 1 = |
Mesures Veuillez effectuer |" “echec-remise”. ! M
o

) o wn
@Fnt rer | code echec dits. fyaar - 70887
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7.10 Display language change

I How to make the display data

The following section describes the procedure for making data.

Copy the [User error files] (Err7001.ini to Err7099.ini) from the internal memory to the PC.

Make [User error file] for the display language.

First, open a file “Err70**.ini” by a text editor and replace the item of “PHENOMENON", “EXPLANATION?®,
“BREIF_*TROUBLESHOOT", and “HOW_TO_RESET" in [JAPANESE] or [ENGLISH] section to the
desired display language.

At this time, use [DISP_MESSAGE] for the section name for the display language.

And, delete the other sections ((GENERAL], [JAPANESE], and [ENGLISH]) except for [DISP_MESSAGE].
Then, copy the file to the respective folder with the designated file name.

For file names of [User error file] for display language and fonts used by this controller, refer to information
in Table 7.10.3

Table 7.10.3 File names and fonts of [User error file]

Language File name Font
Germany Erg70**.ini FixedSys
French Erf70**.ini FixedSys
Korean Erk70*.ini GulimChe
ltalian Eri70**.ini FixedSys
Spanish Ers70**.ini FixedSys
Chinese Erc70**.ini MS Song
Taiwanese Ert70**.ini MingLiU
R

Copy the [User error files] for the display language from the PC to the internal memory of this controller.

then copy the [User error file].

For operators having the operator class “Expert”, specify an internal memory, and

For operators having the operator class “Specfalist”or higher, specify a folder for
each language (Internal memory - Work folder — UserError folder — Each language
foider)}, and then copy the [User error file].

\)
Change the display language using R348.

Error message, Error contents, and Measure are loaded for the display language.
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7.10 Display language change

7.10.3 /O signal name

The names of the general I/O signals can be defined by customers. To define the names, open the setting
screens under [Constant Setting] [6 Signals] [2 Input Signal Assignment] / [3 Output Signal Assignment] and
then press the f-key <Refer>. By this operation, edit / register screen for I/O signal names can be displayed.

To switch the display language, it is necessary to create an [I/O signal name file] for the display language in
advance and save the file into “Work” folder.

If general |/O signals registered with the file created are already assigned, these assigned signals will be

prioritized.

For the file names and the section names, refer to the table shown below.
If the [I/O signal name files] do not exist, the contents are read from the constant file and displayed.

Table 7.10.4 File name and section name for the [I/O signal name file]

Language File name Section name
Japanese JAPANESE.NAM [SIG_NAME]
English ENGLISH.NAM [SIG_NAME]
German German.NAM [SIG_NAME]
French French.NAM [SIG_NAME]
Korean Korean.NAM [SIG_NAME]
ltalian ltalian.NAM [SIG_NAME]
Spanish Spanish.NAM [SIG_NAME]
Chinese Chinese.NAM [SIG_NAME]
Taiwanese Taiwanese.NAM [SIG_NAME]
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7.10 Display language change

The structure of the I/O signal name file (Japanese, English)
File name : JAPANESE .NAM

0 An example of /O signal name file

[SIG_NAME]
IN1-16=58 1 i28),,, ) R 7 ik, L BR4-n" -To0, T BAS-0" -09) I8 7-B S, BE—~Y
Az
IN17-32="F B4 ~by L A PIEA O K HI L QIEA O K, . BEAF-1" ~tyk,,,,,... 3~
N-EEES8,

|IN33-48=24-n"-E A NOB, -0 -BE& NO7 21" -’ & NO8 -1 —EA NO1,-
-B& NO2,......000
1N4g’64=f'\"77nﬁy7‘/§‘\'ybiﬁsnunnnn!
ING5-80=,,,..0111000101

IN1969-1984=,,,,.,11010005
IN1985-2000=,,,..,111100100
IN2001-2016=,,,,0000501010»
IN2017-2032=,,, 11110110005
IN2033-2048=,,.,.,,s5125702s

OUT1-16=titsh i (PR T N TTFSHBEEIL EHEIL 4. )N 7R

5, .EEEAHFET
OuUT17-32=,,,,,..., FERByHES, LE7MES, LBEWART MEIL LT
EiL EHLET

OUT33"‘48=uuunuxnn
OUT49"64=f'\'V&?E%,7??‘\'?7%%;!:;!!’!533133
OUT65"80=uuuunuu!

QUT1969-1984=,,,..,.00101:
OUT1885-2000% 11150510 sress
OUT2001-2016=,.,,,.105 5001
OUT2017-2032=,,,,,4150s0101
OUT2033-2048=,,,,.,0010501

¢ Display example

Pl i ]

FECA [
ﬁFJ.E = ﬁ ===
FIEC B n—3
FE B Jed
- EE CIEC A
0006« [THE/ -0 FHECIA
oog? - [IW—ES cIECH AN
ngos | FHECIH o
0008 . | CIECIH 5
0010 | FIE F& %
i1 [EB—vT FIEICTH Y
012 FEEIL A1 iE ci8
o013 | N CHE R =
0014 [ EEa FIECHA mlcas
o018 [TERERL 0 FEcAa —
__ : e e
EEENEMELE T, (417 ] a2l LS 5!‘? i
R —fi— FBEEYET. ook
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I How to make the display data

The following section describes the procedure for making data.

Copy the “SO00SIGL CON’ file from the internal memory to the PC.
)
Create the [I/O signal name file] for the display language.

First, open “SO00SIGL.CON" file and delete sections except for I/0 signal name ([SIG_NAME]).

Then replace the contents in the section [SIG_NAME] for the display language and save the modified file
into “Work" folder with the designated names.

At this time, it is not necessary to change the name of section [SIG_NAME].
Table 7.10.5 lists the file names of [I/O signal name file] for display language and fonts used by this

controller.
Table 7.10.5 File names and fonts of [I/O signal name file]

Language File name Font
Japanese JAPANESE.NAM FixedSys
English ENGLISH.NAM FixedSys
Germany German.NAM FixedSys
French French.NAM FixedSys
Korean Korean.NAM GulimChe
ltalian ltalian.NAM FixedSys
Spanish Spanish.NAM FixedSys
Chinese Chinese.NAM MS Song
Taiwanese Taiwanese.NAM MingLiU
2
Copy the [I/O signal name file] for the display language from the PC to the internal memory.
{

Change the display language using R348.

The 1/O signal names are loaded for the display language.

7-55



7.10 Display language change

7.10.4 Software key name for interface panel

Interface panel is a screen which displays the input signals as indicate lamp or push button with a lamp, or
displays the status of the output signals as images of selector switches, push buttons etc.

It is also possible to edit / regist the soft key names for the interface panel in the [ConstantSetting] [22 I/F
Panel on Touch Screen] [2 Interface Panel Design] screen.

To switch the display language, it is necessary to create a [soft key name file of the interface panei] for the
display language in advance and save the file into “Work” folder.

For the file names, section names, and key names, refer to the table shown below.

if the [soft key name file of the interface panel] for the display language does not exist, the contents are read
from the constant file and displayed.

Table 7.10.6 File name / Section name / Key name for the interface pane! soft keys

Language File name Section name Key name
Japanese JAPANESE.IFP [TOUCHINI] P*_** NAME
English ENGLISH.IFP [TOUCHINI] P*_** NAME
German German.IFP [TOUCHINI] P*_** NAME
French French.IFP [TOUCHINI] P* ** NAME
Korean Korean.IFP [TOUCHINI] P*_** NAME
ltalian ltalian.IFP [TOUCHINI] P* ** NAME
Spanish Spanish.IFP [TOUCHINI] P*_**_NAME
Chinese Chinese.IFP [TOUCHINI] P*_** NAME
Taiwanese Taiwanese.|FP [TOUCHINI] P*_**_NAME
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7.10 Displa

- . The structure of the [soft key name file for the interface panel]
File name : ENGLISH IFP

¢ An example of [soft key name file for the interface panei]

[TOUCHINI]
P1_1A_NAME=" AUTO "

P1_1E_NAME=" TEACHING "

P1_2B_NAME="EMERGENCY ¥r
P1_2C_NAME="MATE-HAND ¥r

P1_2E NAME=" HOLD "

P8_4A_NAME="CLAMP BY-PASS"

P8_4C_NAME="UNCLAMP BY-PASS"
P8_4E_NAME="WORK1 CONF BY-PASS"
P8_4G_NAME="WORK2 CONF BY-PASS"

P1_1B_NAME=" AUTO ¥rRUNNING "
P1_1C_NAME=" HOME ¥ POSITION"
P1_1D_NAME="OPERATION ¥r COMPLETE "

P1_1F_NAME=" HOME POS ¥r LS FAULT "
P1_1G_NAME="PLANTAIR ¥r LOW
P1_1H_NAME="Operation¥rDis Ena
P1_2A NAME=" LINE ¥ CODE
sTop "

n

n

P1_2D_NAME="¥MATE-HAND ¥ FAULT "

P1_2F_NAME="CYCLE TIME¥r EXCEEDED "
P1_2G_NAME="¥rDISPLAY IN¥rNEXT PAGE "

¢ Display example

B 2 Irterface Parel Desizn

-t (B ond e
pl-18 =8 [3000 round |amo
pl-1C 000 roud 2

si-10 ' [3000 round |ame
pl-1E [3000  round lame

Bl-1F .|3u_r_:u rownd Janp
oi-1G . [3000  round lame
|0 W smiten

o
G

s 3
Rame 1B —
[ AT0 Code
List

| AUTO  ¥r RUNNING

[ HOE ¥r POSITIO!  mater

|CPERATION ¥r COMPLET:

[ TEACHING Jn%ﬂv

[ HOME PUS. ¥r LS FALL | Aibont)
—— Code:
Dperat ion¥eDis .

o

.

@ B st a e

c i i E;_ﬁ;é:
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7.10 Display language change

I How to make the display data

The following section describes the procedure for making data.

Export “AC*IFP.CON (** : 01 to 99)" file.

Export "AC**IFP.CON" file in the [Constant] [31 I/F Panel on Touch Screen] [2 Interface Panel Design]
screen.

A
Create the [soft key name file of the interface panel] for the display language
First, open “AC**IFP.CON” file and delete sections except for soft key names of the interface panel

(P*_**NAME=""in the [TOUCHINI] section).

Then replace the contents in the soft key names of the interface panel (P*_**NAME=""in the [TOUCHINI]
section) for the display language and save the maodified file into “Work” folder with the designated names.

At this time, it is not necessary to change the name of section [TOUCHINI].

The following table lists the file names of [soft key name file of interface panel] for display language and
fonts used by the AX controller.

Table 7.10.7 File names and fonts of [soft key name file of interface panel]

Language File name Font
Japanese JAPANESE.IFP FixedSys
English ENGLISH.IFP FixedSys
Germany German.|IFP FixedSys
French French.IFP FixedSys
Korean Korean.IFP GulimChe
Italian ltalian.IFP FixedSys
Spanish Spanish.IFP FixedSys
Chinese Chinese.IFP MS Song
Taiwanese Taiwanese.lFP MingLiU
{
Copy the [soft key name file of the interface panel] for the display language from the PC to the internal
memory.
A

Change the display language using R348.

The soft key names of the interface panel for the display language are loaded.
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Chapter 8 Troubleshooting

This chapter describes the action o be taken to deal with trouble which has
oseurred in the robot.

8.1 To initiate emergency stop for the robot ........ = SRRPRRRR - 2% |
8.2 When failure has 0CCUITed ... .cc.. ... oot et 8-2
8.3 Concerning the failure details . ........cccccoeio . o R— e 8-3

8.3.1 Failure GAlBUONY .......cerers v isnrs cmesvners ea cserassrsaassssnssars nsssmeensonssnans 83

8.3 2 Cencerning oriticality codes and faiidre 'codes et ey e R e .8-3
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8.1 To initiate emergency stop for the robot

8.1 To initiate emergency stop for the robot

Press the emergency stop button if the wrong program has been started or the robot has moved in an
unintended direction. When the emergency stop button is pressed, the robot stops immediately.

To release emergency stop, turn the button clockwise. {The button will then return to its original position.)

The emergency stop button is provided at the following locations.

Emergancy stop button

CELEEE)

Fig. 8.1.1 Emergency stop button {teach pendant)

Emergency stop button

AN

Q0 O

Fig. 8.1.2 Emergency stop button
(operation panel of the AX20 controller)

Emergency stop
button

|2exn
MOTOR O

@@ 2 Yid i
START STOP

Fig. 8.1.3 Emergency stop button
(operation box of the AX21 controller)
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8

.2 When faillire has occurred

8.2 When failure has occurred

When failure has occurred in the robot, the failure monitor starts, and the details of the failure (name of its

category, date/ time of its occurrence, description and remedial action) are displayed on the teach pendant.

Stap FA12003 1422

3

o
s

: i (:)
i Shoai
c eris 7 — ®
sl )ik i
e

Failure category

The name of the failure category appears here.

Failure code and cause

The failure code and cause appear here.
The failure code is expressed in alphanumerics. In the example of
the screen shown above, “A2101” is the failure code.

Details and remedial action

The details of the failure and the remedial action to be taken
appear here.

Use the remedial action displayed here as a reference, and
eliminate the cause of the failure.

Release method

The method used to release the failure display appears here.
When all the contents of @ and @ do not appear in the display
area, scroll the screen using [up or down].

Number of failure incidents

The figure on the right indicates the number of failure incidents
which have occurred simultaneously.

Only one failure incident is displayed on the screen at one time.

To view other types of trouble, press [ENABLE] and [up or down].

Date/time of occurrence

The date and time of the failure occurrence appear here.

f11 <Trouble Shooting>

When major trouble requiring parts inspection or replacement has
occurred, <Trouble Shooting> is displayed here. (It is not displayed
for all types of trouble.)

When this key is pressed, the inspection procedure, replacement
procedure, etc. is displayed. (Visual maintenance function)

f12 <Failure Reset>

Press this to release the failure display.
The failure display can also be released by pressing [RESET/R]
twice.
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8.3 Concerning the failure details

8.3 Concerning the failure details

8.3.1 Failure category

The failure categories which are displayed at @ on the previous page are established to enable where the
failure has occurred to be pinpointed to some extent.

Table 8.3.1

Failure category

Failure category

Main faifure

Emergency stop failure

Emergency stop triggered by input from overrun, shock sensor, etc.

Control sequence failure

Failure detected by monitoring of control systems such as magnet
switches and circuit protectors, etc.

CPU board failure

Watchdog timer detection or other CPU board-related failure occurrence

Servo failure

Failure detected by servo driver

Amplifier unit failure

Failure detected by amplifier unit

Encoder failure

Encoder-related failure

Teach pendant failure

Failure detected by teach pendant

PLC failure

Failure detected by PLC

User failure

Failure defined by the operator

Operation failure

Failure caused by failure in operation made by operator

Spot welding failure

Failure inherent to “spot welding function” (but not included above)

Arc welding failure

Failure inherent to “arc welding function” (but not included above)

8.3.2 Concerning criticality codes and failure codes

The failure codes displayed at @ on the previous page are expressed using the following format.

[Example] Control sequence failure code E1103

E|1/1]0]3]

(A) (8)
(A) Criticality codes

The failure detected by the robot is classified into three types by their level of criticality.

Table 8.3.2 Criticality codes

Type of faillure

Details

E (errors)

Failure caused by parts failure or internal data failure which prohibits
continued operation until the cause of the failure is eliminated, and
failure which may potentially injure the operator or damage the robot
system if operation is continued are classified as errors.

A (alarms)

Failure which may lead to an error at a future point in time, failure
which must be remedied now or failure requiring simple operations,
checks and/or remedial action before robot operation or movements
are continued even though it may not potentially injure the operator or
damage the robot system are classified as alarms.

| (Information})

Failure requiring that the operator and ambient devices be informed of
the occurrence of irregularities even though they will not interfere with
continued robot operations or movements is classified as information.
Information may sometimes be conveyed not when failure has
occurred but when the robot is operating normally.

(B) Failure codes

These are 4-digit numbers used to identify failure.




8.3 Conceming the failure details
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Chapter 9 Basic spot welding operations

This chapter describes the basic spot welding operations for operators who will be
using the robot for the spot welding application.

9.1 Terms frequently used with Spot Welding ........coceeeececeerrcereircceenaneseseennnss 9-1
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9.4.1 Spot welding command FECOTEING ......c.c..occveeereerersiiinreercn s ensac e seeens 9-4
9.4.2 Manual pressurizing and manual welding ..o ceervvreceneeee v 925

9.4.3 When using multiple number of welders ........ccovcmmmenncercrssennenn. 9210
9.5 Sets the spot welding conditions...... . 9-11

9.6 Setting the spot weld sequences ....., v v . 9-13
9.7 Spot welding ON/OFF
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9.1 Terms frequently used with spot welding

9.1 Terms frequ;rtly used with spot welding

The basic terms frequently used in connection with spot welding in this manual are defined below for the benefit
of first-time operators of the robot.

Table 9.1.1 Terms frequently used with spot welding

Terms Explanation

Spot welding controlier | This is the controller that controls the spot welding directly. A controller made by a
specialist manufacturer must be provided in addition to the robot controller.
It may also be referred to simply as the welder or timer contactor.

Spot welding tool This is a tool which comes into contact with the work piece and supplies the
power.
It is also called the “gun”.

Air gun This refers to the kind of gun which is driven pneumatically.

Servo gun This refers to the kind of gun which is powered by a servo drive.

It utilizes the servo control of the robot controller. With the robot controller, the gun
is treated as a mechanism as is the case with a positioner or travel device, and
highly accurate position control is exercised in coordination with the manipulator.

Welding conditions This is a general term used to refer to the data such as the welding current and
welding force that determine the welding conditions.

The conditions are edited using the teach pendant.

A total of 255 items of the welding conditions data can be registered per welder.

Weld sequence This is a general term used to refer to the data items that define the 1/0
sequences between the robot controller and welder (timer contactor).

The conditions are edited using the teach pendant.

A total of 64 items of the weld sequence data can be registered per welder.

Tip consumption This is a technical term used with servo guns.
amount compensation |As welding is performed over and over again, the electrodes gradually start to wear
down, and their length shortens. An equalizing function is not generally provided
with servo guns. For this reason, when the electrodes start to wear down, the fixed
side electrode is no longer pressed against the work, resulting in a deficient welding
force on the fixed side and extra stress on the work, resulting also in a
deterioration of the simultaneous arrival of the top and bottom electrodes and an
increase in the cycle time.
Therefore, in order to maintain the correct welding position, a “wear amount
compensation function” is provided to shift the welding target point at the fixed and
moving sides by the distance equivalent to the wear amount.

Gun search This is a technical term used with servo guns.

In order for the wear amount to be compensated, this amount has to be detected.
A predetermined operation pattern is played back for this, and the wear amount is
calculated on the basis of the position of the gun at this time. This action is known
as the “gun search”, and three different detection methods are provided.

Bending compensation | This is a technical term used with servo guns.

The gun arm bends as the welding force is increased. It may bend not only in the
welding force direction (Z direction) but also on the plane (XY direction)
perpendicular to the welding force direction depending on the shape of the gun
arm.

This function compensates for bending to achieve the proper welding position by
measuring these characteristics in advance.
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9.2 fkey layout

The initial settings of the f keys displayed along both edges of the LCD screen when the robot is to be used for
the spot welding application are shown below.
The f keys are arranged in a layout which is optimally suited to the settings of the specific application such as
spot welding or arc welding. Since initial settings are performed at the factory to suit the application for which the
particular type of robot is normally used, the user does not normally need to re-arrange the f keys.

Teach mode

Table 9.2.1

Initial layout of f keys for spot welding

When pressed on its

When pressed together

When pressed on its

When pressed together

own with [ENABLE] own with [ENABLE]
Switches Sets the teach
T between weld or playback — Sets the teach or
f1 No function E;;—;J‘ ON, weld OFF f7 conditions Rl playback
and squeezing exclusively for conditions.
off. spot welding.
2 Selects spot No function 8 Selects the Switches the
welder stroke. stroke.
Spot welding = ) . Forcibly initiates |
f3 ehanitar waes| Sets monitor 2. f9 No function release.
ay . . f . Forcibly initiates
4 ‘;1} File Manager No function 10 No function WI release.
Sets the spot f . Initiates manual
5 E J—— Sets the constant. 1 No function spot welding.
© 5 \?vZ}Zithe spot g;‘%. Calls the service f 1;% Sets the Performs thfa
uil? conditions. menu. 12 | _#= | accuracy. smooth setting.
Playback mode
When pressed on its When pressed together When pressed on its When pressed together
own with [ENABLE] own with [ENABLE]
Switches
Ea between weld Sets the teach w— Sets the teach or
1 No function é__i ON, weld OFF f7 or playback ],;@fm playback
and squeezing conditions. S conditions.
off.
Simultaneously
. switches the =
2 No function @Q start f8 No function . Step feed
select and —_—
program select.
: Spot welding = . . iz | Forcibly initiates |
f3 gl = | Sets monitor 2. fo No function Sl release.
. |t . f . ~ww | Forcibly initiates
4 No function .ar | Step continuous 10 No function w8 W release.
Switches .
5 No function ‘| between cycle, f No function Te ] (Su;:)e;d%\é/eorrlde
= | continuous and 11 s increments)
step. .|
. Sets the spot : . wew| Speed override
6 E g welding &| gael:‘suthe sefvice f12 No function = (down in 10%
conditions. ) increments)
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9.3 Spot welding command

Depending on the drive system of the welding gun used, spot welding is classified into two kinds: “air gun” and
“servo gun”. The air welding gun is driven pneumatically where as the servo welding gun is driven by servo
control.

This section describes the basic operation methods common to both air guns and servo guns.

The data required in order to perform spot welding fall into two main categories: the welding conditions such as
the welding current and welding force that determine the conditions of the welding itself, and the weld
sequences that define the 1/0 sequences between the robot controller and welding controller (timer contactor).
With the AX20/AX21 controller, each set of data is stored in a separate file, namely, “the welding condition file” or
"weld sequence file”. An “indirect reference format”, in which only the numbers of the sets of data stored in these
files from the programs are referenced, is used.

Spot welding condition file

Program et of data for welding condition 1
| et of data for welding condition 2

I et of data for weﬂing condition W1
_+5et of data for welding condition W2

7

e ———— | Dalaioréagy 1 of data for welding condition 255
. =5 / et of data for welding condition
Spot welding command using o
Spot welding condition number = W1 _]‘ conditio
Spot welding sequence nu:n‘b;er_= ;1 v numg rs. . = !
o P Spot welding condition file
\)’\ Set of data for welding sequence 1
StepN 7 . Set of data for welding sequence 2
rd e
i . L
Spot welding command P Data is réad.
| [Spot welding condition number = W2* Usi o Set of data for welding sequence S1
== — =— SINg  ™-Isetof data for welding sequence $2
Spot welding sequence number = §2 Ia— —— _sTaquence
numbers.

1 Set of data for weﬁing sequence 64

Fig. 9.3.1 Indirectly referenced spot welding data

The “welding condition files” and “weld sequence files” are completely separate from the programs. Data such
as the welding current and welding force is not directly written in the program. If the same conditions or
sequences are to be used, they can be called from a multiple number of programs and/or steps for use over and
over again.

This comes in handy if, for instance, the welding conditions for “3-layer overlap spotting” are used, and if they
can be given numbers for the same set of data and referenced using these numbers in each step. In this way, all
the welding conditions for 3-layer overlap spotting can be changed at once simply by changing the set of welding
conditions data for 3-layer overlap spotting.
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9.4 Teaching

9.4.1 Spot welding command recording

The spot welding command is an function command. As with the timer commands or input/output commands, it

can be recorded using the [FN] key.

Mnemonic Number Command
SPOT FN119 Spot weld
{Common to both the air gun and servo gun)
Parameter
Data Description, setting range
Parameter Welder This parameter specifies the number of the
No.1 number first welder for which the welding control signal
is output.
(110 6)
Parameter Welding This parameter specifies the number of the
No.2 condition welding condition that determines the welding
number force and welding condition signal.
(1 to 255)
Parameter Weld This parameter specifies the number of the
No.3 sequence welding sequence that determines the timings
number at which the squeezing signal, weld command
signal and stroke signal are to be output, etc.
(1 to 64)
Parameter Welding peint | Use this parameter when controlling the
No.4 number welding points. The welding point numbers are
output when welding trouble has occurred to
enable the hitting points to be specified. Set
this to "0" when the welding point numbers are
not going to be used.
(0 to 16000)

Nevertheless, insofar as only the spot welding function is concerned, automatic recording of the spot welding
function at the same time as the movement commands are recorded is enabled in order to improve the
operational ease. Simply by moving the robot to the hitting point position and pressing the [O.WRITE/REC] key,
the two steps of recording the position concerned (movement command) and recording the spot welding
(function command) can be performed at the same time. The procedure is described below. (To present the
simplest scenario, the procedure is described using only one welder.)

>> A description of the basic operations for the teaching work will be omitted here:
instead, the description starts from the recording of the spotting points.
"I Move the robot to the spotting position.
Contact the settled-side electrode of servo gun with the workpiece, manually
pressurize it (by pressing [ENABLE] + [CLAMP ARC] keys at the same time) and
grasp the workpiece with the servo gun.

Press the [CLAMP/ARC] key on the teach pendant once.

>> The letters “REC” and a red circle appear in the application area (in the section
enclosed by the red frame immediately below the comment in the figure below) on
the status window.
When a movement command is now recorded, the FN119 spot welding function
will be recorded at the same time.

' P Step | D00T7B 1645 |




9.4 Teaching

(6. WRITE) "B Press the [O.WRITE/REC] key.

>> When a movement command is now recorded, the FN119 spot welding function
will be recorded at the same time. In the example given on this page, a movement
command is recorded in step 3 and the spot welding command is recorded in step

| Pragram i

776
[EX]

JOINT A1 T
JOINT A1 T
JOINT A1 T

Step1: Movement Command

£ 4
% Step 2: Movement Command,~.
,/' P f.f//
/ /" s Step 3: Movement Confimiand
e s 1 Step 4: Spot weldiry, ommand

rd

y
Initial welding point

Fig. 9.4.1 Teaching the spot welding commands

>> The contents of the parameters when the spot welding command has been
recorded can be decided upon exactly as desired. For further details, refer to “9.5
Sets the spot welding conditions” and “9.6 Setting the spot weld sequences”.

>> For details on how to edit the welding conditions and weld sequences which are
referenced, refer to “9.5 Sets the spot welding conditions” and “9.6 Setting the spot
weld sequences”. These descriptions will be skipped here.

—E] Press the [CLAMP/ARC] key again to prepare for the recording of the next step.
A >> The red circle in the application area are cleared.
From now on, the spot welding command will not be recorded simultaneously
even when a movement command is recorded. When a hitting point is reached
again, repeat the same operations starting with step £.

Concerning the [CLAMP/ARC] key
This hard key on the teach pendant is used only with welder 1.

When more than one welder is used, its operation is performed by the f key for the second and subsequent
welders.

For further details, refer to “9.4.3 When using multiple number of welders”.

9.4.2 Manual pressurizing and manual welding

The welding operation can be performed manually when the spotting positions or welding quality is to be

checked. The operation differs slightlg degending on whether the air gun or servo gun is used.
When proceeding with manual operation, keep away from the spot welding gun.

@ If a dry run is to be performed, be absolutely sure to turn off the power {weld OFF) before
proceeding so that the welding current will not flow even when a manual welding operation
is performed by mistake,

DANGER [If a person should be sandwiched or receive an electric shock, death or serious injury may

resuit.
[e—————"—————— = - 1 = = = == =2 === _— ——S
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I Manual pressurizing (without welding)

Select the teach mode.
Move the robot to the pressurizing position.
[ When using the air gun ]

ENABLE + § Press the [ENABLE] and [CLAMP/ARC] keys fogether.
o >> The welding force control signal and pressurizing signal are output. »The gun

performs the pressurizing operation. The power-on signal is not output. —The

welding current does not flow.0
osp e
g« () o ()

i Welding force control signal (air gun only)

Welding force control signal
¢ : Pressure signal |

Pressure signal l

Fig. 9.4.2 Air gun manual pressurizing

Actually, the welding force control signal which was set in the “welding conditions
applying for manual welding” is output.

The welding force signal is output in accordance with the ON or OFF setting for the
pressurizing signal output which was set in the “weld sequences applying for manual
welding”.

AP l Press the [ENABLE] and [CLAMP/ARC] keys together once more.
+ >> The welding force control signal and pressurizing signal are now turned off.
—The gun is released.
[Whenusing the servogun ' 1

qﬂ While grasping the Enable switch (Deadman switch), press the [ENABLE] and
[CLAMP/ARC]
keys together.

>> The gun axis moves to the “pressurizing stroke” position which is a condition
among the spot constants/servo gun conditions, and it stops there for the time
being. (The fixed electrode on the robot body does not move.)

Moving side electrode 6 Pressurizing

stroke
\D

= @] @
Settled side electrode Q E> Q g %

AP
o+ ()

Pressurizing stroke position Pressurizing position

Fig. 9.4.3 Servo gun manual pressurizing

If the [CLAMP/ARC] key or Enable switch (Deadman switch) is released during the
pressurizing operation, the operation is suspended immediately.

—E Once more, while grasping the Enable switch(Deadman switch), press the
[ENABLE] and [CLAMP/ARC] keys together.

+ >> The gun axis moves to the pressurizing position. (The fixed electrode on the robot
B body does not move.)
+ The welding force complies with the setting for the welding conditions which were set
ARG in the “welding numbers applying for manual welding”.

—E From this point, whenever the [ENABLE] and [CLAMP/ARC] keys are pressed
together, the movement of the pressurizing stroke position and pressurizing
position will alternate.
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| Welding manually

R

Select the teach mode.

B

Move the robot to the position where manual welding is performed.

When using ihe air gun.

o5
ENABLE| + ;j?"‘f.f

E Press the [ENABLE] and [Manual Weld] keys together.

>> Following exactly the same procedure as for playback.
Proceed with spot welding using the welding conditions which were set in the
“welding conditions applying for manual welding” and the weld sequences which
were set in the “weld sequences applying for manual welding”.

[ D

WE
ENABLE| + c%ié

The gun will not be released unless the welding completion signal (WI) is input
from the welding controller. If the welding controller is being adjusted, the gun
can be forcibly released by pressing the [ENABLE] and [Cancel WI] keys
together.

When using the servo gun

While grasping the Enable switch (Deadman switch), press the [ENABLE] and
[Manual Weld] keys together.

>> The robot moves to the pressurizing stroke position, and stops there for the time
being.

[ &

Once more, while grasping the Enable switch (Deadman switch), press the
[ENABLE] and [Manual Weld] keys together.

>> Following exactly the same procedure as for playback
Proceed with spot welding using the welding conditions which were set in the
“welding conditions applying for manual welding” and the weld sequences which
were set in the “weld sequences applying for manual welding”.
Unlike manual pressurizing, the fixed electrode on the robot body also moves.
(Equalizing operation)

When “Yes” is selected for the equalizing operation in the manual mode
Moving side electrode

g © ol

| Stroke (upon completion)

H@

Pressurizing

Fixed clearance amount

Settled side
electrode

Pressurizing position Clearance position Release

Fig. 9.4.4 Servo gun manual welding

rf%ﬁ%%%?

ENABLE| + <

The gun will not be released unless the welding completion signal (WI) is input
from the welding controller. If the welding controller is being adjusted, the gun
can be forcibly released by pressing the [ENABLE] and [Cancel WI] keys
together.

From this point, whenever the [ENABLE] and [Manual Weld] keys are pressed
together, the welding operation from the pressurizing stroke position will be
repeated.

The pressurizing stroke clearance position is the distance between the tip and work
piece immediately prior to pressurizing when the spot welding command (SPOT:
FN119) is played back.

It is set in the constants/spot welding application/servo gun conditions.
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I Switching the stroke manually

“Stroke switching” refers to changing the release amount of the spot welding gun.

In the case of an air gun, this amount can be switched to one of two levels (fully open = wide release; semi open
= narrow release) by turning the “fully open signal” or “semi-open signal” to ON or OFF. Connect either the “fully
open signal” or “semi-open signal” or both signals to an air gun that supports stroke switching.

In the case of a servo gun, the gun axis is servo-controlled and so can be stopped at any position. However, out
of consideration for ease of teaching, by design it is possible to release the gun by a single-touch action to one
of four stroke settings.

T Sselect the teach mode.

] Move the robot to the pressurizing position.

[ When using the air gun - ]

_E Press the [ENABLE] and [Stroke Change] keys together.
>> The semi-open signal is set to OFF, and the fully open signal is set to ON.

‘ENABLEI N ?E%’I |ENABLE| N

l—_
Semi-open signal i

«ig" r
ENABLE| + l&%
w1

Fully open signal

Fig. 9.4.5  Air gun manual stroke switching

§ "B Once more, press the [ENABLE] and [Stroke Change] keys together.

ENABLE| +

é@;ﬁg >> ggrlxzversely, the semi-open signal is set to ON, and the fully open signal is set to

In this way, the semi-open signal and fully open signal are repeatedly set to ON or
OFF alternately.

3 First, press the [Stroke Select] key, and select the desired setting from among
the four stroke settings.
>> The number at the top left of the [Stroke Select] key is switched in the following
sequence: 0 -1 -2 —3.
Under the initial setting, the lower the number, the wider the release amount.
Shown below is the correlation between the displayed number and the setting menu
used for the spot constants/servo gun conditions.
0: Major release end default value
1: Stroke 1
2: Stroke 2
3: Stroke 3
4; Stroke
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page.

_!! While grasping the Enable switch (Deadman switch), press the [ENABLE] and
[Stroke Change] keys together.
>> The gun axis moves to the position of the stroke which was set on the previous

Wide
release

Stroke
switching

Stroke 1

pressed |Moving side |f key
electrode pressed
Stroke 2
6 Stroke 4
Stroke 3 I Pressurizing stroke

; v B ; h
Settled side electrode

Fig. 9.4.6  Servo gun manual stroke switching
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9.4.3 When using multiple number of welders

When a multiple number of welders (welding controllers) are used, the user must first declare which welders are
the target of the operations.

This operation method is described below.

The operation procedure below shows how the [Select Spot] f key is used. If the [Select Spot] f key is not
displayed, it can be allocated using [Constants] - [7 T/P keys] - [2 Soft key layout].

The same operation can be performed using the R315 shortcut.

ig _H In the teach or playback mode, press the [Select Spot] f key.
Hod >> A screen such as the one shown below now appears. Now input all the numbers of

ill be the target of the operations performed from this point.

If, for instance, the operations are to apply to both welders 1 and 2, either 12 or 21 may
be input. Input the welder numbers so that they are enumerated.
Here, only the numbers for the welders registered ahead of time can be input.

>> The numbers of the welders targeted for the current operation are displayed in the
application area on the status window. They are indicated by the bold numbers on
the top row.
In the example below, welders 1, 2, 3 and 4 are targeted.

81234 |
11234 |

>> From this point, the manual welding and spot welding commands are recorded for
the welders targeted for operation.
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9.5 Sets the spot welding conditions

The spot welding conditions refer to the groups of data that determine the welding current, welding force and
other conditions of the spot welding itself. The spot welding conditions are completely separate from the
programs, and they are stored on a one-file-per-welder basis. A file can contain groups of up to 255 conditions.
During playback, the AX20/AX21 controller outputs the numbers of the welding conditions written among these
conditions to the welding controller.

The actual welding current and schedule must be taught ahead of time on the welding controller side.

AX controller
Welder
Gun (Timer contactor)
Power-on based on -
L Ty l preset welding conditions

- ;:.‘
.

Welding condition number Welding condition 1 data |
- | Welding condition 2 data
Welding force control

condition ' Welding condition W1 data

(Electro-pneumatic
proportional valve)

-'—\

< —————————  Air Gun Welding condition W2 data
Welding con;ili.tion 255 data
Welding force directly controlled using servo controt —
———————————————— Servo Gun |

Fig. 9.5.1 Spot welding condition

As is shown in the figure above, how the control is exercised differs depending on the drive system used for the
spot welding gun: this means that the setting screen for the spot welding conditions differs slightly depending on
whether air guns or servo guns are used. The spot welding condition files are separate from the program files so
it is possible to revise the contents of the welding conditions even during the playback operations of the robot.
How to edit spot welding conditions is described below.

This manual does not provide a detailed description of the significance of each parameter. For a detailed
description, refer to “APPLICATION MANUAL: SPOT WELDING".

[ When using the air gun |

—n In the teach or playback mode, press the f6 [Spot Weld. Cond.] key.
Lt Alternatively, select [Service Utilities] followed by [20 Spot welding application]
W@'gﬁfrﬁ and [2 Welding conditionISequence]

der! MN’% e8] Hoiderd | Conmon ¢ | woider}

_ Dridng i |
Gditied : 1|
wekEmE T o0 | S
Weld o, oteut tse 6 Birary © Discrats | co
BRSO |- | e
A
| tetrio
| Af

easenpu‘}ﬁ'la nurmefof“he

diffor. (1= 2551
_E If a multiple number of welders are being used, press the [CLOSE/SELECT
B SCREEN] key.

Each time this key is pressed, the tab provided for each welder is switched.
The “Common for all welder” tab has the welding conditions used in common
for all the welders.

T A total of 255 conditions can be stored. Align the cursor with “Condition#”,
input the number of the condition and press [Enter] or press the [Prev No] or
[Next No] f key to select the desired welding condition number.

Previio | Nextio
X
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9.5 Sets the spot welding conditions

"B setthe data.
>> This manual does not provide a detailed description of the significance of each
parameter.

Upon completion of the settings, press the [Complete] f key.
B The settings are written in the spot welding condition file.

— >> |f the playback operation is underway, the changes in the settings are reflected
immediately.

[ When using the servo gun |

_II >> The editing screen changes to a configuration resembling the one shown below.
With a servo gun, the welding force is controlled directly so that the setting data for
this dlffers from the data used with the air gun.

‘-'.-u —uai
| Gorditionk "-l S 1|
| Datout Vale [ ' | =
| fleld cd lotpat tpe @ Binane ¢ Discrate Eopy
| Pressure [T 000 ML a2 k) _
| Peessure mill) © Dissbied € Enabled _ Frevho
Thirkress T 0.00@] 0.00&] 0000 0008 ] .00 Z

>> Qtherwise, there are no differences from when air guns are used.
This manual does not provide a detaited description of the significance of each

parameter.
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9.6 Setting the spot weld sequences

A spot welding sequence refers to the data which defines the I/0O sequences, etc. between the robot controller
and welder. The spot welding sequences are completely separate from the programs, and they are stored on a
one file per welder basis. A file can contain up to 64 sequences per welder. During playback, the AX20/AX21
controller controls the welding flow in accordance with these sequences.

The spot welding sequences do not determine the sequences of the welding itself such as its power-on cycle
and cooling cycle. The sequences of the welding itself must be taught ahead of time at the welder side.

AX controller
Welder 5 —r
(Timer contactor) . Welding sequence 1 data
: . Welding sequence 2 data
Pressurizing valve Pressurizing command, =
ON/OFF power-on command Welding sequence S1 data
< - = Welding sequence S2 data
Stroke switching valve Welding completion
ON/OFF Welding sequence 64 data
Stroke switching ——————
«— " ° | AirGun |
L —
Welding force directly controlled using servo control ———— | ———L
¢ ——————— — — — — — ———— | Servo Gun L ———

Fig. 8.6.1 Spot Weld Sequence

Depending on the drive system used for the spot welding gun, the setting screen for the spot weld sequences
differs slightly. The spot weld sequence files are separate from the program files so it is possible to revise
sequences even during the playback operations of the robot. How to edit spot weld sequences is described
below.

This manual does not provide a detailed description of the significance of each parameter. For a detailed
description, refer to “Application Manual: Spot Welding”.

[ When using the air gun__
e —ﬂ In the teach or playback mode, press the [Spot Weld. Cond.] f key.
Alternatively, select [Service Utilities] followed by [20 Spot welding

application] and [2 Welding condition/Sequence].
>> The spot welding condition editing screen mentioned before now appears.

"B Press the [Weld. Cond./Sequence] f key.

>> The spot welding condition editing screen and spot weld sequence editing
screen can now be selected alternately. When this key is set to “Sequence”, the

sEot weld seguence editing screen such as the one shown below appears.

Tl temit ]

ey

I e O Half CFull = .j:éf
| skt c Rl Eisiee {0,000 | Copy
il T
‘ Idire) r Disabled E-d; [ Prawhle
(elding sl - e
N'”Wg

N

Weldine Wit Tise (0.0
"'le@ Hait Tipe I oo

9-13



9.6 Setting the spot weld sequences

E

| Pt o

All the weld sequence settings may not always fit onto one page of the
screen.

The screen page displayed can be switched using the [ENABLE] and [Prev
No] or [Next No] keys.
>> Shown below is the second age of the settin screen when air guns are used.

i T te,
| O Ho. . ﬁ- Oriv'l'g EE '!1?21 E i
7 Rebot Delaw Tine 0. coff X
| Bory Dper) Delay Tims [ (0 | ==
. G
T S -
- e
b, s
. 2
. I
| s - |
i . » Ll
| e i Q§E§E§> v
. - —
Il S| e
s ———| fioamy
Veiding mm ru11ber unad when a.qtomai ic rescm'dt T
i s nuskes used b marat waldire LD L
m trf;-wt the rtﬁiot Tivemanl & sharfing {He!der &M@hﬂh w
ing. 8.9 _ lihe Serect Scresn keb. | Compists

If a multiple number of welders are being used, press the [CLOSE/SELECT
SCREEN] key.

Each time this key is pressed, the tab provided for each welder is switched.
The “Common for all welder” tab has the sequences used in common for all
the welders.

A total of 64 sequences per welder can be stored. Align the cursor with “Weld
sequence humber”, input the number of the condition and press [Enter] or

press the [Prev No] or [Next No] f key to select the desired weld sequence
number.

Set the stroke and other data.

>> This manual does not provide a detailed description of the significance of each
parameter or timing charts, etc.

R/
E
Frevia | Netho E
*
W
Gl

Upon completion of the settings, press the [Complete] f key on each page.
The settings are written into the spot weld sequence file.

>> If the playback operation is underway, the changes in the settings are reflected
immediately.

When using the servo gun |

>> The editing screen changes to a configuration resembling the one shown below.
With the servo gun, any setting can be selected for the stroke The data set

-rsgsabledrwz
'Fm tlJf»mi

>> Otherwise, there are no differences from when air guns are used.
This manual does not provide a detailed description of the significance of each
parameter.
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9.7 Spot welding ON/OFF

In cases where, for instance, the spotting positions are to be checked, a setting must be performed to
temporarily halt the welding. This is generally referred to as "weld ON/OFF”, and it can easily be set and
checked from the teach pendant.

Either the teach or playback mode may be established.

In the teach or playback mode, press the [Weld ON/OFF] f key.
Each time it is pressed, one of the four statuses in the table below is selected in

turn.

Displa Status Details

G| | Weld ON | Welding is implemented in accordance with the settings of the
“E:‘,,,E weld sequences specified by the spot welding command

(FN119).

e | | Weld OFF | Weld command signal is not output. At all other times, welding
M is implemented in accordance with the weld sequences.

Squeezing | The squeezing signal and weld command signal are not

OFF output. Neither is the WI wait processing performed. At all
other times, welding is implemented in accordance with the
weld sequences. The welding counter does not count up.
oW | Input Weld ON, weld OFF or squeezing OFF is determined in
7 | signal accordance with the “weld ON” and “squeezing OFF” statuses
of the input signal.

The f keys also serve to provide displays so that the current status can be ascertained
at a glance.

"B This now completes the settings.

—B The same selections as above can be accomplished by selecting [Service
Utilities] followed by [20 Spot welding application] and [1 Spot Teach/Playback
Condition].

The same result is achieved whichever settings are used.
>> A setting screen such as the one shown below now appears.
f TeachPioviack Cordifio . UNIT
={d OO _F TR © Weld DI C Press 011 C lneut sisna
7 Wechil' disconnes jon SEH * Migablad © Frabled
. 3 Bervo girt searchwrits @ Qissbisd C Erabled

—E[ Press the [ENABLE] and [left or right] cursor keys to select the settings of the
ENABLE| + radio buttons (the horizontal rows of selector buttons).

& "B Press the [Complete] f key.

[

To use the input signals “Weld ON" and "Weld OFF" determiine the status of *Weld ON/OFF” at
least 100msec before running the work program.
Even if the status of “Weld ON/OFF” is changed when running the program, such change may not
Important e immediately incorporated in the program.
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9.7 Spot welding ON/OFF

NOTE
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Chapter10 Basic arc welding operations

This chapter describes the basic arc welding operations for operators who will be
using the robot for the arc welding application. Read through the chapter, acquire
the knowledge that is minimally required for arc welding, and master the basic
operating procedures.

For details of other functions relating fo arc welding, reference should be made to
the Application Manual {Arc Welding).
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10.1 Terms frequently used with arc welding

10.1 Terms frequently used with arc welding

For the benefit of operators who will be using the robot for the first time, this section explains the basic terms
relating to arc welding which come up frequently in this manual.

Table 10.1.1 Terms frequently used with arc welding

Terms

Explanation

Arc welding power supply

This is the controller that directly controls arc welding itself. It may simply be
referred to as the welding power supply or welder.In the case of the AX20/AX21
controller, it enables the DAIHEN robot dedicated welding power supply or
semi-automatic welding power supply as well as the welding power supplies
made by other companies to be connected and controlled.

Robot dedicated welding

power supply

This is a welding power supply that contains the functions for interfacing with the
robot. Types include the CPDPAS-501 and CPDACA-201.

Welding interface

This is required to connect the semi-automatic welding power supply, that does
not contain the functions for interfacing with the robot, to the robot.

Arc start

This refers to generating the arc in order to commence welding.

Arc start failure

This denotes that the generation of the arc failed at the point when welding was
to have commenced. It has many and varied causes: for instance, “out of wire”,

‘wire jam”, “wire misfeed”, “wire penetration”, “welder WCR failure” or “trouble in
power supplied to tip” may be to blame for the failure.

Arc run-out

This denotes that the arc has run out even though there is no arc stop command
from the robot during welding. It has many and varied causes: for instance, “out

of wire”, “wire jam”, “wire misfeed”, “wire penetration”, “welder WCR failure” or
“trouble in power supplied to tip” may be to blame for the failure.

Pre-flow

This refers to the blowing out of the shielding gas from the nozzle a number of
seconds before the welding arc is to be generated.

Arc voltage
(welding voltage)

This refers to the voltage between both ends of the arc. When the arc voltage is
raised, the disadvantage is that some defects may occur: for instance, the arc
may increase in length or the beads may increase in width or there may be a
tendency for overlapping or blow-holes to form. On the other hand, raising the arc
voltage minimizes spatter.

Welding current

This is the current that is supplied in order to provide the heat required for the
welding. When the welding current is raised, the penetration is deepened.

In the case of thin sheets, holes may form or burst. Further, the amount of wire
that melts increases, thereby extending the leg length.

Welding speed

This refers to the speed at which the weld beads are placed. It is normally
expressed as the bead length per minute (cm/min.). When the speed is raised,
the heat input per unit length decreases so that a number of defects may occur:
for instance, the beads may become thinner, the penetration may become too
shallow, there may be the tendency for undercutting or the gas shielding may be
impaired. On the other hand, when the speed is lowered, overlapping may tend to
occur.

Welding condition

These are the conditions for performing the welding, and they refer to a group of
data consisting of the welding current, welding voltage, welding speed, etc.

Welding ON/OFF

This refers to switching between welding ON and welding OFF.

Crater

This refers to the indentations that form at the trailing end of the beads.

Crater treatment

This refers to the treatment where the arc is continuously generated for the
prescribed period of time so that the craters will be filled in under the conditions
which are below the regular welding conditions.

Deposition

This refers to the fact that the tip of the melted wire has adhered to the base metal
upon completion of the welding. It is avoided by retracting the wire or conducting
burnback processing upon completion of the welding.

Anti-sticking

This refers to a way in which deposition is prevented. Normally, upon completion
of the welding, a no-load voltage (burnback voltage) is applied to the wire while
the wire feed is shut down. If the wire touches the base metal, a current flows, and
the resulting heat causes the wire to flare up, thereby enabling deposition to be
prevented.

WCR

This is an abbreviation for welding current relay which is used as the name of the

signal that indicates the welding current ON/OFF status.
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10.2 f key layout

10.2 f key layout

When the robot is used for the arc welding application, the initial settings of the f keys that appear at both sides
of the LCD screen are as shown below.

The f keys are arranged in a layout which is optimally suited to the settings of the specific application such as
spot welding or arc welding. Since initial settings are performed at the factory to suit the application for which the
particular type of robot is normally used, the user does not normally need to re-arrange the f keys.

M Teach mode (page 1: when the keys are simply
pressed)

Table 10.2.1

Initial layout of f keys for arc welding (teach mode)

together with [ENABLE])

M Teach mode (page 1: when the keys are pressed

iy Arc start fial Arc end T
f1 | m Is(s/)i/tchin command 7 f1 [l m va?t)éhin com?\?and “%—v f7
A 9 selection Lu"""" 9 selection AR |
. Weaving start e ‘. Weaving end |
Welding ON/ command PN g f2 Welder select command m 8
OFF ; - ; o
selection TR} selection Bl
| . Forcibly initiates
i Weaving ON/ Allopates Weaving ON/ | release. A
OFF station 9 ‘ 3 OFF target (Input wait | 19
startup robot switching r 'p ) Wi
2| | File Wire inching QEO' ENABLE . Wire inching 0j0
f4 m operations (low-speed) il 10 f4 No function (high-speed) -m, fio
5 lfﬂ Arc constant Wire retract Oi ” 5 E% | Setsthe Wire retract 0’%«@ -
e | setting (low-speed) i St | constant. (high-speed) i nigH
Uil Arcwelding =3 )
6 ::g[P Condition Gas check ﬁ 2 6 [, Service No function it2
L0 sefting sy G Lo |
s O @ s
BTeach mode (page 2: when the keys are simply B Teach mode (page 2: when the keys are pressed
pressed) together with [ENABLE])
i Setstheteach [ =z
1| m fscv?t}::hi n or playback @w f7 1 (i8] fsl\:/?t)cl:hin No function 7
==vin 9 conditions s b 9
p—=om Manual speed fE I
f2 rl:' gtla:r::sor ON/ Switching il 18 2 No function No function f8
el | (speed up) Sod Dez.
=== Manual speed il
3 |:t;* gﬂ;g?:‘;tpu‘ switching ar ]| 9 ’ 3 No function No function 9
|l (speed down) Spd Inc.
f4 o= Sets monitor 2 No function 19 ENABLE f4 No function No function f10
= _ Pass/ .
Tool Sets the 7 . . % I
5 % S fi4 5 No function positioning il
=25 switching accuracy. Ane setting oo
Automatic
Step Clear/ Jea— ’ operation -
6 Change Performs the &' 12 fg ||[swwsne pause status Acceleration & a2
Specified Smooth setting.  smaan felse  release (only setting vl
Return — === during station —
startup)

10-2



B Playback mode (page 1: when the keys are

simply pressed)

Table 10.2.2

10.2 f ke

Initial layout of f keys for arc welding (playback mode)

i m) Arc welding vl
1 ! (L) Ty Condition |% f7
e 9 setting Comdnon
? | Weldin
g ON/ .
f2 . wa| OFF No function 8
3. |8 gﬁm \CI)\/Fe'a:wing ON/ No function f9
./
i . Wire inching 010
fa | =1 Arc monitor (low-speed) e 0
5 No function Wire retract oio 4
(low-speed) H: _l:-'.j- g
bi<] Stop Gas check g 2
Gl

{n]

Loy by

B Playback mode (page 2: when the

simply pressed)

f key
B ey | SWitching

Sets the teach
or playback
conditions.

=)

£

Sensor ON/
OFF

No function

Step Clear/
Change
Specified
Return

No function

4

Changing the
method for
returning to the
stopped
position for
normal startup

No function

0

]

Changing the
method for
starting up after
a step set.

No function

m

Stop

No function

12

ENABLE

layout

M Playback mode (page 1: when the keys are

pressed together with [ENABLE])

BT | frey i P
1 :@ oy Service Menu 7
_ switching e
2 Q Welder select Step feed »> f8
fux * [
e Weaving Forcibly initiates
] I
3 || ON/OFF target zlf'ifsw‘zﬂ 2| o
M "] robot switching p hatt
] release)
4 =;§ ?;?t)inuous No function 10
“angle
Switches
5 4 | betweencycle, | Speed override i
7we | Continuous and | (10% up)
step.
! Speed override
6,1 Str (10% down) L
]|

M Playback mode (page 2: when the keys are
pressed together with [ENABLE])

m f key :
1 B < itching No function f7
2 No function No function 8
3 No function No function ]
) ) i
) . Wire inching 0;0
4 No function (high-speed) e f10
. +
) Wire retract 00
5 No function h Sl om
(high-speed) ki
Simultaneously %
switches the Erasier,
% L Sto start select and 2
-5 P program select
or station iy
monitor o
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10.2 f key layout

Table 10.2.3 Initial layout of f keys for arc welding (when the CLAMP/ATRC key has been pressed)

1 [L] f key Move command | %! _P 7
fewte| SwWitching (JOINT) .
® Weld start Move command S &
2 WS | command(as) | (LINE) R | e
fa %  Weld end Move command  Fiecle® f
%% command (AE) | (CIRCLE) %
Fixed pattern i
4 P Weaving start Wire inching 0}0 0
o Command (low-speed) S |
T (WFP) e— =
s ® Weaving end Wire retract ?.E@ i1t
#AA| Command (WE) | (low-speed) i bow
4 | END |
16 | instruction Gas check on | fi2

i1 Ltl f key Start o ks 7
Dieawg o switching allocation iz
| Step jump SET =
r2 | €.l 18
= command(JMP) | command x__‘;!
| Program call o
3 B | command EoErErlrE\an W f9
4] (CALLP) Lo
Joint weaving ON wait T
f4 1\?;;." Start command | command i fi0
W (WAX) (WAITI) o
OFF wait il [
5 No function command ; il
(WAITJ) o 4|
Timer
6 "’iﬂ command No function f12
" (DELAY)
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10.3 Basic arc welding operations

10.3 Basic arc welding operations

This section describes the basic operating procedures relating to arc welding such as wire inching and retract
and switching between welding ON and OFF.

10.3.1 Inching and retracting the wire

Inching refers to the action that extends the welding wire from the tip; conversely, retracting refers
to the action that draws the wire back into the tip. In the motor power status, it does not matter if
these functions are OFF. (There is no need to grasp the deadman switch.) The wire can be inched
or retracted in the teach mode or playback mode unless the robot is operating.

| Inching and retracting the wire

L SR

ao To inch the wire, press f10 <Inching>.
ng’ >> The wire is now extended slowly from the tip.
Bl Low
,_01*0 To retract the wire, press f11 <Retract>.

Enlract >> The wire is now drawn back slowly into the tip.
Wl Low

To inch the wire at high speed, press f10 <Inching> while holding down [ENABLE].

ENABLE , >> The wire is now extended rapidly from the tip.
Wi
To retract the wire at high speed, press f11 <Retract> while holding down
ENABLE| 4+ Re [ENABLE].
S >> The wire is now drawn back rapidly into the tip.

To change the inching/retract operation patterns

You can select from among “Normal”, “Limit” and “Hold” for the inching or

refract movement pattern with <Arc Constant> — [3 Constant of weld] —

[inching/Refract Key operation].

® The initial setting is "Normal”, whereby inchingfretract is done only while
the key is being pressed.

® When this is set fo “Limit”, inching/retract will halt after the set time has
elapsed, even if the key confinues to be pressed. When you release the
key during the set time period, inching/retract will halt immediately.

@ When this is set to “Hold”, pressing the key once will cause inching/retract
to be done for the set time period. Inching/retract will continue even if you
release the key during the set time period.

Using this setting will allew you to always do inchingfretract for a fixed
length. (However, there will be slight variations ) When using the “Hold”
setfing, please adjust the time to the desired length.
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10.3 Basic arc welding operations

10.3.2 Switching between welding ON and OFF

Prior to shipment from the factory, this setting is at ON so that welding will be executed without fail.
To disable welding temporarily, switch “welding ON/OFF” to “OFF”.

Use the f keys for the switching operations. Switching is possible at any time regardless of
whether the teach or playback mode is established. (Switching is also possible during the
playback of welding sections.)

| Switching between welding ON and OFF

i ol Press f2 <Weld ON/OFF>.
: >> Each time this key is pressed, the welding ON/OFF status is switched as follows.

g T
Display Status Details
¥ o
: v::u Weld ON | Welding is performed during automatic operation.
W1
[ Weld o . . .
= Welding is not performed during automatic operation.
- OFF

= The input | Welding ON/OFF is determined by the “welding ON /
1 o ¥ o signal is OFF" signal which is input from the external source.

g i) o wald complied | The f key display changes in accordance with the status
— with. of the “welding ON/OFF" signal.

Press the key until the desired status is established.
>> The robot proceeds with the welding in accordance with the welding ON/OFF setting
status.

10.3.3 Checking the shielding gas

Whether the shielding gas used for welding is being output properly can be checked using the
teach pendant. One of the f keys is used to perform the operations.

| Checking the shielding gas

When a multiple number of welders are used, select the one for which this operation is to be
performed before proceeding with the gas check.

" g Press f12 <Gas>.

>> The shielding gas is output while the key is pressed.
| as

To stop the shielding gas, release f12 <Gas>.

Leave the welder’s gas check switch at OFF.
¢ To check the gas from the teach pendant, the gas check switch provided on
the welder must be left at OFF without fail.

If it is at the ON position, the gas cannot be checked from the robot.

To change the shieldin s output patterns
For the shielding gas, you can select from among “Normal”, “Limit” and “Hold”
with <Arc Constant> — [3 Constant of weld] — [Gas check operation]
The initial setting is “Normal”, whereby gas is output only while the key is being
pressed.
When this is set to “Limit’, gas will halt after the set time has elapsed, even if
the key continues 1o be pressed. When you release the key during the set time
period, gas will halt immediately.
When this is set to “Hold”, pressing the key once will cause gas to be output
for the set time period. Qutput will continue even if you release the key during
the set time period.
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10.3 Basic arc welding

10.3.4 Switching the welders

Since a multiple number of welders can be connected to the AX20/AX21 controller, the target
welder must be specified before inching or retracting the wire or switching between welding ON
and OFF, for instance. (This switching operation need not be performed when only one welder is
used.)

| Switching the welders

To switch the welders, use <Select Arc>. This is possible both in the teach mode
and playback mode.

bt

(—-ﬁﬁﬂ;%m

—

“W1” appears at the bottom left of the f key. This denotes that “welder 1" is the target of
operation. When “welder 27 is selected, “W2” appears.
When the control power is turned on, "welder 1 (W1)” is always selected.

ﬁf@ If, when two welders have been connected for example, f2 <Select Arc> is pressed,
lENABLEI + %‘f% the target of operation is switched to “welder 2”. (The display changes to “W2”.)

20 [0

When f2 <Select Arc> is pressed again, the next welder is selected.

>> if two welders are connected, the target of operation returns to “welder 1”.
(The display changes to “W1".)
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10.3 Basic arc welding operations

10.3.5 Switching between weaving ON/OFF

Switching between weaving ON and OFF is performed to disable weaving temporarily such as

when the weld lines are to be checked.

Switching is possible at any time regardless of whether the teach or playback mode is established.

(Switching is also possible during the playback of weaving sections.)

If a multiple number of robots have been connected under the multi-unit specifications, the robot
targeted for weaving ON/OFF switching must be selected first.

| Switching between weaving ON/OFF

If a multiple number of robots have been connected under the multi-unit
specifications, press f3 <Select Robot> while holding down [ENABLE] to select

the target robot first.

If the multi-unit specifications do not apply (if only one robot is being used), this operation

need not be performed.

“MP1” appears at the bottom left of the f key. This indicates that “manipulator 1" has
been selected as the target of operation. “MP2" appears if “manipulator 2" has been
selected. When the control power is turned on, “manipulator 1 (MP1)” is always selected.

Press {3 <Weaving ON/OFF>.

>> Each time the key is pressed, the weaving ON/OFF status is switched as shown

below.
Display Status Details
Weaving ON Weaving is performed.
Weaving OFF No weaving is performed.

The input signal is
complied with.

Weaving ON/OFF is determined by the “weaving
ON” signal which is input from the external
source.

The f key display changes in accordance with the
status of the “weaving ON" signal.

Press the key until the desired status is established.
>> The robot proceeds with the weaving in accordance with the weaving ON/ OFF

setting status.
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10.4 Teaching arc welding|

10.4 Teaching arc welding

Let's now try teaching some actual welding steps.
This will not be difficult. The only steps that must be taken are to record AS at the position where welding is to

start and AE where it is to end.

Using the following work program as an example, the welding steps will now be taught. However, details on
recording the movement commands and other basic teaching operations will be omitted here.

Step 2 Arc start Arc end Step 7
\ / position position \ /

Step 3 Step 5
Step 4 : AS Step 6 : AE

Fig. 10.4.1 Example of teaching

When using an easy teaching (numeric keys
When teaching is performed with numeric keys, “The use of the hard
key" needs o be set the "Enable”.
Refer to 454 Try teaching using Easy teaching {numeric keys) In
“Chapter 4" for the setting procedure.

JOITAL 11
BEA T
JOINTAL 11
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10.4 Teaching arc welding

ENABLE +

When the Normal teaching or the Easy teaching (f key) is performed.
Press f7 <AS>.

Alternatively, press the f2 <AS> after pressing [CLAMP/ARC].

>> The screen for setting the arc welding start conditions now appears. The method
used to specify the conditions is described here using a case where the
CPDPAS-501 is being operated as an example. The same operations are performed
even when other welders are used.

5 tond, file | &tmﬁ*%&dﬁ**
Feldira process |]:3004 C 1.2 Soft Al _ k|

Corrert cond. € fifre

{ fg@i >><}! gg

&,

ilrwg TS Tt 118 Ry 10~ 301 1

| Comote

When the Easy teaching (numeric keys) is performed.

While pressing [ENABLE], press [4].
>> The function lists which are set “Arc welding” in the function group are displayed. The
Arc welding start command is selected now.

[b Program | Step 2072008 1145 - .
| AE
1000 5 =
Changn Ky )] S
o ) ¥ f £ 1l i
I = g | I.»-n; || R
_Eﬂ o s . . : [
= Sort Order ¢ Flcess Sullicopmand .
g | Fieehion List | o
A | FIC gﬁ =il
Ml -
g .
B-j R’;" kso whard 5 . ‘9-':
¥a 15 Arg erd t = T
1B t1 | P Wilzing Bras =Y § T
" AR MY P Betdine F'“r M 5
i W WL P Bieiuting . AVarbal e A0 AEMY
| AN %glq Bl i) DN = =
T | Elname m@nﬂ rwm&e o locste
o = f
e - aa

Align the cursor with the “Arc start” (AS) and then press the [Enter]. The screen for
setting the arc welding start conditions now appears.

Concerning the method used to select the arc welding start command
The arc welding start command is FN414.

It can also be selected by [FN] O “414” — [Enter].
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10.4 Teaching arc welding

When “0” is specified as the “AS Cond. file”, the conditions can be specified by
number. In this case, proceed from step E

To specify a condition using a file, either input the file number directly or select
the file from the list of files.

When selecting from the file list

&j To select a file from the list of files, press f8 <Select>.
—.a >> The arc start condition files which have been prepa ed are displayed.
- : ire cord it von st disolay L 3
N
1 Are Reldiri condition [ist a4
1| Derdition Eile | Coment | Copy
¢ | ASDP1ARCH. 001 "
| ASDP1ARCH. 002 -

F:m r.ui\ TEler alfer selrlma the Bz I

{dira condition.

Select a file using the [up or down] key, and press [Enter].

@@ ’ E:_g >> The designated arc start condition file is called.

Specify the number of the arc retry file in the “Retry cond. no.”.
If“0” is specified, the standard arc retry is executed when arc start has failed.
Leave “0” as is if you are not used to operating the robot.
When executing arc retry defined by the user, specify an arc retry file which has already
been created.

@ Specify the number of the arc retry file in the “Restart. no.”
When specifying the created arc retry file, the arc restart is performed when
lucking of arc as failure. Leave “0” as is if you are not used to operating the robot.

Align the cursor with “Welding process” and “Current cond.”, press [Enter], and
select the desired conditions from among the selection items displayed.

ﬁaider ) I“?rn_] b3

45 Gerd, fille [0 Retnd[ 0| Restart _
Meldins recess [ 1..:I".q Wie DC-Pulse 7 1.7 Soft AI Ik
Tarrert cond. | (1: SO*JQ Wig [E 3
Sl tons Lt Mig [C-Pulse
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10.4 Teaching arc welding

& | 5| @ The remaining welding conditions are set on the second and subsequent pages.
A N Press [Scroll page].
e S e >> The page now changes.
; . L " N —
1:Wio e "n
Wegis
= S
mew/m Iniy weld soeed [T hewm
[t}
e i
Cnitialicurrent [TR0A A
niy are lensth | |y [l &
Sleps time [N Speed obope time [ 005 2
WV

G

| ] _ o
:@lﬂvﬁ Welding current. [ | - 950] iy M Comwglm

Depending on the welder used, there may be no conditions to set on the second and
subsequent pages. In a case like this, perform step .

@ Move the cursor using the [Up], [Down], [Left] and [Right] keys, and input the
@ @ “Welding curr.”, “Welding speed” and “Arc length tuning”.
& ' & If there are a third page and subsequent pages, press [Scroll page] to display the
A ¥ screen, and then input the conditions by following the same procedure as

nddeC B0 described up until this point.

Once all the conditions have been set, press f12 <Complete>.
>> The arc welding start command (AS) is recorded as step 4.

Concerning the step displays after recordin
Qutlined below is the significance of the step displays after the arc welding
start command has been recorded.

s

Welder No. /

OFF (specified by number) Arc retry condition
or file No.
Welding condition file No.

Welding conditions,
speed, efc.
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10.4 Teaching arc welding

Step 2 Arc start Arc end Step 7
\ / position position \/

Step3 Step 5
Step4 : AS Step 6 : AE

Fig. 10.4.2 Example of teaching

Record the arc end position (step 5).

INTAT T1

JOINTAL 11

When the Normal teaching or the Easy teaching (f ke

While pressing [ENABLE], press f7 <AE>.

ENABLE[ -+

O
m AE
(e | 5

is performed.

Alternatively, press the f3 <AE> after pressing [CLAMP/ARC].
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10.4 Teaching arc welding

When the Easy teaching (numeric keys) is performed.

ENABLE| T+ AS/AE) Or while pressing [ENABLE], press [4].
“ >> The function lists which are set “Arc welding” in the function group are displayed. The

arc welding end command is selected now.

[D , DT TN KW TR
a1 i -
i

o L 5
—w”gjﬁggl : =

N e
e i e ~
& . Q-;;I' Pas K| difie Stard 153

Wil Pase Welding B _

& 1 Pt P 5 VA Al TR AN AEM

Lra || 1F 40 Pass Melfing Endl¥iriable) MRS o =
= — S (S ) =

5 e '!'3“ .mr?'m r of homte =

-y =

Align the cursor with the “Arc end” (AE) and then press the [Enter].The screen for setting
the arc welding end conditions now appears.

Set the conditions by performing the same steps as for the arc welding start
command (AS).

ﬂ Once all the conditions have been set, press f12 <Complete>.
>> The arc welding end command (AE) is recorded as step 6.

|1 Rt NIT1
; JOINTAL 71

Concerning the method used to select the arc welding end command
The arc welding end command is FN415.

It can also be selected by [FN] — “415” — [Enter].
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10.5 Teaching of weaving

10.5 Teaching of weaving

Weaving is used when there are gaps in the work piece or the leg length is to be shortened.

Using the following work program as an example, this section describes how to teach fixed pattern weaving

(WFP).

However, details on recording the movement commands and other basic teaching operations will be omitted

here.

Step 1
(Work home pointlg 4

Arc start
position

Step 2 Arc start
K / position

Ya

Step 3
Step 4 : AS
Step 5 : WFP

Step 6
Step 7 : WE
Step 8 : AE

Fig. 10.5.1 Example of teaching

When using an easy teaching (numeric key

When feaching is performed with numeric keys, “The use of the hard
key" needs to be set the “Enable”.
Refer to "4.54 Try teaching using Easy teaching (numeric keys)”. In
"Chapter 4" for the setting procedure.

I Teaching the weaving start command

Record the command up to step 4.

JOINT AT

When the Normal teaching or the Easy teachin

>> The screen for setting the fixed pattern weaving conditions

f ke

Gine Tave

S e

is performed.
Press f8 <WS>.Alternatively, press the f4 <WFP> after pressing [CLAMP/ARC].

now appears.
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10.5 Teaching of weaving

When the Easy teaching (numeric keys) is performed.

ENABLE +fiSAE) While pressing [ENABLE], press [5].
ﬂ >> The function lists which are set “weaving” in the function group are displayed. The

fixed pattern weaving command is selected now.

s Pat et Yoo yralFar sbile)

EE L e el

i =
T[] e e {he frtion rusber o focate

and préss 'Ef\fér .
o 1

Align the cursor with the “fixed pattern weaving” (WFP) and then press the [Enter]. The
screen for setting the fixed pattern weaving conditions now appears.

Concerning the method used to select the weaving start command

The fixed pattern weaving start command is FN440,
It can also be selected by [FN] — “440” — [Enter].

Move the cursor using [Up], [Down], [Left] and [Right], and set the weaving

conditions.
The method used to specify the conditions using a file is the same as for the arc start and

arc end commands
The “Move at Stop Time” and “Weave Start Direct.” conditions are switched by
ENABLE] + pressing [left or right] while holding down [ENABLE].

L ﬂ Once all the conditions have been set, press f12 <Complete>.
>> The fixed pattern weaving start command (WFP) is recorded as step 5.
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10.5 Teaching of weaving

I Teaching the weaving end command T

l Record the command up to step 6.

When the Normal teaching or the Easy teaching (f key) is performed.
M While pressing [ENABLE], press f8 <WE>.
WE Alternatively, press the f5 <WE> after pressing [CLAMP/ARC].

) >> The weaving end command (WE) is recorded as step 7.
r
]
oLAP i
» A
When the Easy teaching (nhumeric keys) is performed.
ERABLE + While pressing [ENABLE], press [5].
ﬂ >> The function lists which are set “weaving” in the function group are displayed. The

weaving end command is selected now.

Tix Pkt ey s (e it
LA E By relYarabial v
i

i s
S S
:J
wm«mmw«mmww e
¥V curiar and press ‘Enw |
i "

Align the cursor with the “weaving end” (WE) and then press the [Enter]. The weaving
end command setting screen (WE) is displayed.

The weaving end command is FN443, ‘
It can also be selected by [FN] — 443" — [Enter].
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10.6 Creating condition files

10.6 Creating condition files

The method used to specify files as welding conditions or weaving conditions is useful because it cuts the time
required for teaching and revisions and it facilitates the management of the conditions.

For instance, it yields the following advantages when the same welding conditions are used in more than one
place.

« At the teaching stage, only the file number need be specified as the welding conditions.
* When revising the welding conditions, only the specified file need be revised. (There is no need to revise
each of the conditions in each welding section in the work program.)

A comment for easy identification can be attached to the condition files.

10.6.1 Creating condition files

Let's now try to create an actual condition file.

| Creating condition files
Press f6 <Arc Condition>.

>> The screen for setting the arc welding application now appears.
This screen is the same one that appears when [Service Utilities] — [21 Arcwelding
application] have been selected.

Arc =rd condit

13

4 Arc retry condition

The following operations can be performed from this menu.

[2 Arc start condition] --- For creating or revising arc start condition files.
[3 Arc end condition] .= For creating or revising arc start condition files.
[4Arc retry condition] --- For creating or revising arc retry condition files.
[5 Weaving condition] -« For creating or revising weaving condition files.
[11 Robot move condition] -+ or creating or revising robot move condition files.
[12 Rs condition] -+ or creating or revising RS condition files.
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10.6 Creating condition files

For instance, to create an arc start condition file, select [2 Arc start condition], and

press [Enter].

>> The screen for creating the arc start condition file now appears.
The screen shown below is the setting screen that appears when the DP-350 is
used. Depending on the type of welder, the display screen may differ from the one
shown below, but operation is the same

f~< 7 Arc rt oo o0

. Belder R = i
L858 Cordh, fite  [EED

Welding process i 0. ==icETaE] ! .ﬁ
Qurrent eond, &% 0 0 £ Solort
Blore gord. s\ lille T2l iy ! =
(e ALy P e @
R
WV

|Tmut U5 Cordition 111 Haber. L1 réﬁfi

Input a file number from 1 to 999 in the “AS Cond. file” field, and press

[Enter].

>> When a new file is created, the initial conditions are displayed.
When an existing file number has been input, the contents of the file concerned are
displayed.

When selecting an existing file from the file list

To select a file from the list of files, press f8 <Select>.
>> The arc start condition files which have been prepared are displayed.

il |

| Are Medine condition [ist I s e
{Cordiiicn File | Commeri E= ey e [ ooy
- | ASDP1ARCH. 001
i | ASDPTARCH. 002 -
R
v
........... m

|
[Z) Flesse vl Efer R selacting (e Aic
; =iding conditien.

Select a file using the [up or down] key, and press [Enter].
>> The designated arc start condition file is called.

Select “Welding process” or “Current cond.” by performing the same operations
as the ones at the teaching stage.

Depending on the type of welder used, these conditions are not displayed.

(The conditions need not be set if they are not displayed.)

10-19



10.6 Creating condition files

+ Move the cursor to the “Comment” field. A comment can be attached.
ENABLE To attach a comment, press [EDIT] while holding down [ENABLE].
>> The soft keyboard starts up, enabling characters to be input.

@ Input the characters.
For details on how to input the characters, refer to Chapter 2 “2.5 To input characters”.

Set the remaining conditions using the same method as the one used at the
teaching stage.

g Upon completion, press f12 <Complete>.

The revised conditions are reflected in the file concerned. if a new file is to be created,
the new file is created and stored in the internal memory.
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10.6 Creating condition files

10.6.2 Copying, deleting and renaming condition files

This section describes the methods used to copy and delete condition files which have been
created.

Files can be copied and deleted using the file operation menu as well.
Although files can be copied and deleted using the file operation menu as well,
the operator must be aware of the folder structure of the internal merirory and
know which files are stored in which folders when the file operation menu is
used.

It is easier fo copy or delete condition files by following the procedure below.

, deleting and renam

Press f6 <Arc Condition>.
>> The screen for setting theﬂarc weldingmapplication now appears.

o
;ﬁl’x}w Eﬂ'df‘t f&?»&
hec retry condition
%&mm condition
334%& move m-émm
*12*%;:01:11.:1 .

o
- s

z»sx

Select the type of file to be copied or deleted, and press [Enter].
@ ‘ Enter For instance, to copy or delete an arc start condition file, select [2 Arc start condition].

>> The screen for creating the selected file now appears.

Press f8 <Select>.

i >> The arc start condition files which have been prepared are displayed.
Qn thls screen, flles can be copled deleted and renamed

Ly

A seldira cirditicn lisl disolay. aE
e mim corditjon bist =
loriten Fite [Qomment [ Copy
[ ASDPTARCH. 001 g
ASDP1ARCH. 002
Renameg
P
¥
:@ Jmsize. m TP selecting T . E
e | dine condition. E -
= To copy a file:
v py
o | (1) Press f7 <Copy> —

(2) select the copy source condition file and press [Enter] —
(3) input the number of the copy destination file, and press [Enter].

m To delete a file:
e (1) Press f11 <Delete> —
=iy (2) select the condition file to deleted, and press [Enter].

B Torename afile:
(1) Press f8 <Rename> —
(2) input the new number of the file, and press [Enter].

Upon completion of the operation, exit by pressing [RESET/R].

=

R
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NOTE
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