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Before using palletize function

In palletize function, there are 2 types of functions ("Advanced palletize" and "Palletize").

"Advanced palletize function” Pattern setting method, teaching method etc. were
improved compared with the conventional palletize
function. This function is available in the system software
AXV08.09 or after.

"Palletize function” This is the conventional palletize function.

Because the available application functions (FN) will change depending on the setting,
perform a setting in [Constant Setting][12 Format and Configuration][7 Application] screen in
advance of teaching operation.

(For this setting, an operator class EXPERT or higher is required.)

(1) Advanced palletize function

Usage1 :Palletize
Usage2 :Standard
Tuning :Standard
Soft key : Palletize
Signal format : Palletize
Function group initialization : Palletize

- Standard
Tuving Standard o

Seft by Palletize ‘l

| Sigal format

Finctish ara initlaliztion  [Palistize ¥ S
‘ et e med Palletize. The Tist = dispiaved W
s - with the ENTER ke Complete

Concerning the details, refer to "Part1: Advanced palletize function"



(2) Palletize function

Usage1 :"Handling" or "Standard"
Usage2 :Standard
Tuning :Standard
Soft key :Standard
Signal format :Standard
Function group initialization : Standard

Concerning the details, refer to "Part2: Palletize function"



Part 1

Advanced palletize function

The part which is to be read differs depending on the setting of
[Constant Setting][12 Format and Configuration] [7 Application]

In case of "Palletize", refer to "Part1:Advanced palletize function”
In case of "Handling", refer to "Part2: Palletize function"
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Chapter 1 Outline

The term "palletizing” refers to the task involved in arranging objects in an orderly
manner. By merely feaching the loading (or unloading) operations for one
work-piece and by specifying the number of work-pleces and the way in which
they are o be loaded (unioaded) and positioned, it is possible to teach the loading
{or unloading) operations for all work-pieces.
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1.1 What the palletize function does

1.1 What the palletize function does

1.1.1 Outline

The term "palletizing” refers to the tasks involved in arranging objects (hereafter referred to as
work-pieces) in an orderly manner. The palletize function of the AX controller enables the loading (or
unloading) operations for all work-pieces to be easily taught merely by teaching the loading (or unloading)
operations for one work-piece and by specifying the number of work-pieces, and the way in which they
are to be loaded (or unloaded) and positioned. Conversely, the term "de-palletizing” refers to the tasks
involved in unloading in sequence work-pieces which have been loaded.

1.1.2 Frequently used terms

Brief definitions of some of the terms which are used by the palletizing function are given below.

Table 1.1.1 List of terms

Terms

Significance

Work-piece

This term is a generic name of objects that are handled by an industrial robot.

Work information

This refers to defining the information of one work-piece such as length, width
and height.

Pallet The name of an area where work-pieces are lined or the pallet itself.
Layer The name of the completed shape of palletized work-pieces.
Station The name where work-piece is delivered.

Pallet coordinate
System

Coordinate system defined on the pallet. This is same as the user coordinate
system.

Palletize pattern

This refers to specifying the regulation of whole of layer that consists of
following data.

- Work information

- Grasping offset

- Layer pattern

- Plane pattern

Grasping offset

This refers to defining the offset between the rotating center of gripper (tool top
axis) and the center of grasped work-piece.

Layer pattern

This refers to defining the plane pattern for each plane.

Plane pattern

This refers to defining the work-piece arrangement of one plane.

Palletize number

The number to identify the palletize pattern.

Palletize register

An internal variable that manages the palletizing work.

Palletize counter

' Work-piece counter number to be executed currently in the palletizing work.

This is efficient to know the progress of the palletizing work. Palletize counter
consists of following data.

- Layer counter

- Work counter

Layer counter

Layer number to be executed currently in the palletizing work.

Work counter

Work-piece number to be executed currently in the palletizing work.

De-palletize

This refers to executing opposite operation of the palletizing.

Simultaneous
palletizing

This refers to executing more than one palletizing task at the same time. (When
one palletizing task ends, the next one begins.)

Multiple palletizing

This refers to executing another palletizing task while a palletizing task is
already being performed. It involves adding each palletizing shift amount and
performing the shift operations.




1.1 What the palletize function does

Approach This is the robot moving to be closing to the pallet with slant direction in order to
avoid the interference with the already loaded work-piece and to make small
clearance between the already loaded work-piece.

Shift This is the robot moving temporary to the position where is different from the
taught position without modifying the data recorded in the step.

In palletizing, taught position is shifted according to the information of palletize
pattern to execute loading (unloading) whole of work-piece.

1.1.3 Performance

Table 1.1.2 Specifications and performance of palletizing function

Terms Significance
Palletize pattern = Up to 100 patterns can be registered (using palletizing numbers 1 to 100),
shared by the unit
= Work-pieces can be loaded up to 50 layers
Grasping offset « Up to 4 can be registered per 1 palletize pattern
Plane pattern = Up to 8 can be registered per 1 palletize pattern
Number of work-piece = Up to 99 can be registered per 1 plane pattern
Pallet » Up to 100 can be registered, shared by the unit
(coordinate system)
Number of - Up to 32 palletizing operations can be executed at the same time
simultaneous palletizing | . The status of these operations while they are being executed can be
operations monitored by the palletizing monitor
Number of = Up to 8 multiple operation can be executed
multiple palletizing
operations
Shift function Normal shift functions (FN58 and others) are available except the palletizing
function (started from PALLET3). When these functions are executed, shift
amount is calculated by the palletizing function at first, and then by the shift
functions.




1.2 Task stages from teaching to operation

1.2 Task stages from teaching to operation

This section describes the work flow up to the stage where the robot executes the palletizing (or de-palietizing)
task.

At this stage the pallet coordinate systems are registered using
Registering the pallet one corner of the pallet as the origin.

coordinate system The robot loads or unloads the work-pieces as it shifts using
' this coordinate system as a reference.

—_

At this stage, the palletizing pattern (set of data in which the
work-piece loading or unloading pattern is registered) is
registered, following the order described below.
* Registering work information
Registering grasping offset
Registering layer pattern
Registering plane pattern

2 Setting the palletizing
pattern

At this stage, the work-piece loading or unloading operations
and the application commands for performing the palletizing
3 Teaching tasks are taught.
Basic palletizing/de-palletizing programs can be generated by
following the instructions in the screen.

At this stage, a motion check is performed using CHECK/GO,
4  Operation check etc. for the taught robot program, and modifications are made
to what has been taught if they are required.

5 Operation At this stage, the palletizing task is actually executed.

Fig. 1.2.1 Tasks from teaching to operation

| Hand
| (Gripper)

Pallet coordinate
. system

Pallet 1




1.2 Task stages from teaching to operation

1.2.1 Registering the pallet coordinate systems

Because the palletize motion is generated using shift motion based on the respective pallet coordinate
system, it is necessary to register those pallet coordinate systems in advance.

Register the pallet coordinate system regarding its corner point as the origin of the coordinate system.

The registration work for the pallet coordinate system can be done in Palletize constant [1 Register

pallet].

For details, refer to Chapter 3.

1.2.2 Registering palletize pattern

"Palletize pattern” refers to the set of data in which the work-piece loading and unloading patterns have

been registered.
The registration of palletize pattern can be done in Palletize constant [2 Register pattern]. Follow the

instructions in the screen to set the required parameters. Select a pattern from the ready-made patterns
("interlock™ or "pin hole") in the layer pattern setting screen. Or, it is also possible to set up the position of all

the work-pieces one by one.

For details, refer to Chapter 4.




1.2 Task stages from teaching to operation

1.2.3 Teaching

To use the palletize function, use the application commands (FN functions).
Basic programs can be generated in Palletize constant [3 Program creation]. And, it is also possible to modify
the basic items of the generated program in this setting menu.

How to generate the program is described in Chapter 5.
Concerning the procedure to modify the program is mentioned in Section 5.3.6.

Application commands (FN functions) to having the robot make complicated palletize motion are also available.

Itis possible to display or set the value of the register (internal variable) that is being used in the actual palletize
function.

If you want to refer to the palletize register, See Section 6.3.1.

If you want to set the palletize register, See Section 6.3.2.

1.2.4 Motion check and initiating operation

Check the generated robot program using CHECK GO or 1-step playback, ascertain whether the robot
will be performing the desired operations and, if necessary, modify what has been taught. Upon completion
of the motion check of the robot program, actually play back the program in the 1-cycle or continuous
playback mode.

If it is necessary to modify the palletize counter while the checking operation, refer to Section 6.2.2.

It is possible to place the robot TCP (Tool Center Point) to the position of the loading position of certain
work-piece to reflect the position to the palletize pattern. (This is called as "Palletize direct modification")

If it is necessary to execute a direct modification for palletize pattern, refer to Section 6.2.3.

How to display the number of the current work-piece that is being palletized now in the monitor window is
described in Chapter 7.




1.2 Task stages from teaching to operation

NOTE




Chapter2  Setup

This chapter describes the setup procedure for using the palletizing function.

2.1 8D ..vos e correrssrenann vrnmrresssmreraressesneasnaiones @ |

2.1.1 Tool constants ..... R |
2.1.2 Shift amount limit 2-2

2.2 Inputfoutput signals dedicated to pallefize function........ccoevevcrercrcrceennnnn 2-3
2.2.1 input signal
2.2.2 OUlput SIGNEIS ..ot e
2.2.3 Pailetize counter value binary output signals
2.2.4 Palletize completion signal.......covuerreiceenvecanns

2.3 Palletizing condition







2.1 Setup

"Advanced palletize function” is an option software. If this function is not installed at the timing of
shipping, this function is not available. And, it is also necessag to set the agglication g_yge to "Palletize".

To select "Palletize” as application type, a software version of AXV8.09 or after is required.
And, this function cannot be used with "Simple palletizing / complex palletizing” included
in "Handling" application type at the same time.

S —

2.1.1 Tool constants

The position of the Tool Center Point (TCP) is defined by the tool length and the tool angle. The
robot moves referring to the TCP position and the "Grip point" for the palletizing motion is set
using the TCP as a reference point.

It is not necessary to modify the setting for this TCP (leave the initial setting of "flange center”
as itis). But if the setting is changed, the motion locus of the robot is generated by referring to the
new (modified) TCP position.

Tool mass(weight)
In the "tool mass" setting value, the mass of the work-piece that is to be held by the tool

(gripper) must be included.

The direction of the tool coordinate system is determined referring to the tool angle setting. The
offset position that is set from the "Grip point" is calculated following this tool coordinate system.

Determine the tool angle setting so that the vertical down direction towards the pallet surface
and the +Z direction of the tool coordinate system become the same when the hand (gripper) that
is holding the work-piece is placing the work-piece onto the paliet.

But, because those directions are the same when using initial setting, it is not necessary to
madify the setting. (See the following figures)

Vertical down direction
towards the pallet surface

Initial setting of the TCP and the Tool coordinate system  Setting of the tool angle

If a program generating function is used (Refer to Section 5.3);

Steps that use both Tool 1 (T1) and Tool 2(T2) will be generated.

In case of Tool 1 (T1), it is supposed that the work-piece is being held. (Heavier)

In case of Tool 2 (T2), it is supposed that the work-piece is not being held. (Lighter)

Therefore,

For T1, the tool mass setting value and the "C of G" setting values must include both of the
gripper and the work-piece. For T2, the tool mass setting value and the "C of G" setting values
must include only gripper itself. The tool length setting for T1 and T2 should be the same.




2.1.2 Shift amount limit

in this palletize function, the robot will move to the position that is different from the originally
recorded position by referring to the shift amount that is calculated via the arrangement
information of the work-piece of the palletize pattern. At this time, if an extremely large value is
stored in the shit amount because of some reasons, the robot will extremely deviate from a
position that is intended.

To avoid this, the shift amount limit value can be set in advance.

The limit value can be modified in [Constant Setting] [3 Machine Constants] [6 Shift amount
limit] menu.

BEBEe————————————"-°~t___ .- —————

If the shift amount limit values are changed, the robot may make unexpected motion.
If the limit values are changed, do not forget to confirm the motion of the program that is to

be played back.
CAUTION

S —




2.2 Input/output signals dedicated to palletize function

2.2 Input/output signals dedicated to palletize function

Signals to modify the palletize register via external devices can be set.

2.21 Input signal

To reset the palletize counter, the signals of "Palletize reset” and "Palletize No." are required.
And, to reset the palletize counter, the signals of "Palletize preset”, "Palletize No.", "Layer No."
and "Work No." are required.

] Enter [4 Signals][1 Palletize inputs] menu from the "Palletize Constant" key.
Or, enter [Constant Setting][6 Signals][1 Palletize inputs] menu.
>> The following se'mng screen will appear.

[ o[ o4l o 5|—W_L

i i '3?1,,,,,UE B .
Patietize reset U i ” —
Palistize presest W [ 05

Layer Ho. MOS8l 08 DAl DS DE[ ol o
Hork Ho. @1?2.[7”—«”—“ 08 ie—
U

i L4
: tetize peitern ouber i @h used wrth w
reset and preset sigrai. Lomplete
Table 2.2.1 Input signals for palletize function
Signal name Function Remark
Palletize No. (7 bits) This signal is used to desngnate the "palletize number". This | Per UNIT

signal is used in a combination with other signals.

The palletize number (from 1 to 100) is to be designated via 7-bit
binary signals.

Palletize reset This is a signal to reset the palletize counter of a designated | Per UNIT
palletize number at the timing of rising edge of the signal.
However, if the target palletize number is "being played back”
and "being executed"”, this signal is ignored.

When the reset process is normally executed, "Reset ACK
signal” is outputted.

Palletize preset This is a trigger signal to pre-set the palletize counters ("Layer | Per UNIT
No." and the "Work No.") for the designated palletize number at
the timing of rising edge of the signal.

Layer No. (6 bits) These are signals to designate the layer number for the palletize | Per UNIT
counter pre-set. Input the layer number (from 1 to 50) via 6-bits
binary signals.

Work No. (7 bits) These are signals to designate the work-piece number for the | Per UNIT

palletize counter pre-set. Input the work-piece number (from 1 to
99) via 7-bits binary signals.




2.2 Input/output signals dedicated to palietize function

2.2.2 Output signals

=g Il Enter [6 Signals][2 Palletize outputs] menu from the "Palletize Constant” key.
% @ Or, enter [Constant Setting][6 Signals][2 Palletize outputs] menu.

Palletize >> The following setting s
Constant (& Palletize. i i i
Reset M¥ sienal U1 D) : N

Falletizing w0 =

b - -
(Z) freeet WK simal [0 - 208] Ly
o i Complets
Table 2.2.2  Output signals for palletize function
Signal name Function Remark
Reset ACK signal This is a signal which turns ON when "Palletize reset" input | Per UNIT

signals is received and the palletize counter is reset.
This signal will turn OFF when the next palletize starts.

Palletizing This is a signal which turns ON while in palletizing. Per UNIT
(available for  the | This signal will turn OFF when palletizing is completed or
software of AXV08.011 | palletize reset is executed. If more than 2 palletizing are
and after) executed at the same time, this signal will turn OFF when all of
then is completed or reset is executed.

2.2.3 Palletize counter value binary output signals

This is a set of output signals that outputs a "palletize counter value” via binary signals in
real-time.

It is not necessary to assign these signals before use. To use this signal, please designate a set
of general output signals as a parameter of "FN249 palletize start” function.

Concerning "FN249 Palletize start", refer to the section 5.2.1.

2.2.4 Palletize completion signal

This is an output signal that shows the completion of a pattern of the palletize / de-palletize
process. Please use this signal to confirm that the loading/unloading is completed normally.

It is not necessary to assign this signal before use. To use this signal, please designate one
general output signal as a parameter of "FN250 palletize end" function.

Concerning "FN250 Palletize end", refer to the section 5.2.1.

In case of default setting, the all general signals will be turned OFF when the first step of a
PONT ) program is executed. If it is necessary to keep the condition of these signal mentioned

above even if the first step of a program is executed, please change the setting of "5 Output

signals in step 0" to "Hold" in [Constant Setting][6 Signals][1 Signal condition] menu.

2-4



2.3 Palletizing condition

2.3 Palletizing condition

This item is available for the software of AXV08.011 and after.

Here conditions for palletizing function are set.

—ﬂ Enter [5 Condition] menu from the "Palletize Constant” key.
Or, enter [Constant Setting][40 Palletize constant][5 Condition] menu.
>> The following setting screen will appear.

 lIrtsreclation far Resister pallst o JOINT @ L1} -
i
i
i
i
i
i
i
i
e
i
i
i
i
o - L i
@&L‘“s‘tm intespalstion created |n Rezister pallet : w
€ mens. Cormpteig

Table 2.3.1 Setting items in [5 Condition]

ltem Factory setting | input range Description
Interpolation for This is to selecting the interpolation type when
Register pallet LIN JOINT/LIN registering the pallet.




2.3 Palletizing condition

NOTE




Chapter 3 Registration of a pallet

in this chapter, how to register a pallet (coordinate system) that is used as a
reference coordinate system for the palletize motion is described.

3.1 Registration of a pallet coordinate System ... v e . 371
SRTRH O e S oD e 3-1
3.1.2 Registering a pallet coordinate L ke e e e ot e 3-2
3.1.3 Registering a pallet coordinate sysiem (by a pre-recorded program; .3-8

= RPN = -

3.1.4 Modifying the pallet - I
3.1.5 Deleting the pallet ... :

39






3.1 Reqistration of a pallet

3.1 Registration of a pallet coordinate system

A pallet coordinate system that is treated as "a reference coordinate system" for palletize motion is registered

here.

3.1.1

Outline

The palletize motion is made using shift motion based on the position and the direction of the
pallet. Therefore, it is necessary to register a pallet coordinate system in advance.
The corner edge of a pallet which is used for loading the work-pieces is to be registered as an

origin of the coordinate system.

The pallet (coordinate system) can be defined via 3 points listed below;

(1) An origin (The corner point of the pallet)

(2) A point to define the +X direction of the coordinate system in combination with the origin.
(3) A point to define the +Y direction of the coordinate system in combination with the origin.

The registration work is performed in [1 Register pallet] screen. And, it is also possible to
register a pallet using a program that has 3 points described in the above explanation.

The important point is, (not the position of the origin) the direction of each axis. The direction of
each axis determines the positions of the work-pieces that will be loaded / unloaded.

Please be sure to record the points of (2) and (3) aligning them precisely seeing from the origin
point so that each direction of +X and +Y axis becomes precise.

Pallet coordinate
system 2

Pallet coordinate
system 1

> i /

i PalletA /,;,‘?*’ A
/ e

) <f
z Yy 7 N /
WORKT f { WORK2 | WORK®, | WORK. b/ /

X Pallet B
r4 /

Machine coordinate system j
(Robot coordinate system)
origin

Fig 3.1.1 Pallet coordinate system
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3.1 Registration of a pallet

3.1.2 Registering a pallet coordinate system

A registration of a pallet (coordinate system) using 3 points should be done here. When
registering the pallet, a program will be generated.

"l Select Teach mode.

"B Select [1 Register pallet] from "Palletize Constant".
>>A list of pallet like shown below is displayed.

N ¥  Enter a pallet number to register and press [Enter] key.
Enter >>Pallet registration screen will be displayed. _
=l >>As a default name, "PALLET **" is set. (** is the selected pallet number)




3.1 Registration of a pallet

<INTERP/COORD>
froere )

<Manual speed.>
Fll 7 8

Make the robot hold a work-piece and move it to the position to be reference
position on the pallet. For example, align the edges of the pallet and the
work-piece.

At this time,
-Manual operation speed of the robot can be change with F7 key.
-Manual operation coordinate system can be changed with [INTERP/COORD.] key.

A position to be the =%
reference position

_E Move the cursor to [1.0rigin] and press <f8:Record Current Position>
>>In X0, YO, Origin], the current TCP position is displayed.

~ E  Move the robot that is holding the work-piece towards the direction that is to be
the X direction of the pallet. At this time, keep the angle of the work-piece
against the pallet. And, align the edge of the work-piece and that of the pallet.

direction to be
-the X direction of the pallet




egistration of a pallet

—ﬂ Move the cursor to [2. X-direction] and press <f8:Record Current Position>
>>In X0, Y0, 2 of [2. X-direction], the current TCP position is displayed.

_E Move the robot that is holding the work-piece towards the direction that is to be
the Y direction against the position that is registered at [1. Origin]
At this time, keep the angle of the work-piece against the pallet. And, align the
edge of the work-piece and that of the pallet.

Move the cursor to [3. -direct]d pre <f8:Record Current Position>
>>In X0, Y0, and Z0 of [3. Y-direction], the current TCP position is displayed.

£0)




3.1 Registration of a pallet

"M Press <f12 Complete> key.
>>A following message window will be displayed.
This window is for designating the number of the program in which the information of
the coordinate system is recorded. In the designated program, the 3 positions (= 3
steps)willberecorded.
L8 File Write

S

Hrite the positions in a program.
| foeut rew prograp rumber 1 - 99997

G
Eema

_m Input the program number for recording 3 positions and press [Enter] key.
>>Now the pallet coordinate system is saved.

The program generated when registering the pallet coordinate system does not have an
influence on the motion of the palletize function. But the program is necessary when
modifying the pallet coordinate system after registering the pallet coordinate system.
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3.1 Registration of a pallet

3.1.3 Registering a pallet coordinate system (by a pre-recorded program)

It is also possible to register a pallet coordinate system using a pre-recorded program that has 3
positions for the reference point.

"W Select Teach mode.

"B Make a program that has 3 steps like shown below.

STEP 1: The origin

STEP 2: A position to define X direction with the origin (STEP1)
STEP 3: A position to define Y direction with the origin (STEP1)
(In these steps, the tool number must be the same.)

" F Select [1 Register pallet] from "Palletize Constant".
>>A list of p i is di

Enter
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3.1 Registration of a pallet

" B Press <f9:Read Program> key.
>>A list of program like shown below is displayed.

~ F Select the desired program and press [Enter] key.
>> The selected program is loaded.




3.1.4 Modifying the pallet

Positon

In the pallet list screen, it is possible to modify a pallet by selecting one pallet from the list.

—ﬂ Select Teach mode.

"B Select [1 Register pallet] from "Palletize Constant".
>>A list of pallet like shown below is displayed.
‘ alibt

T
L

DR S

[ —

_E Set the cursor to the desired Pallet and press [Enter] key.
>> The coordinates of the 3 points (X0, Y0, Z0) are displayed in the [1 Register Pallet]
screen.

—_H Select the point that you want to modify and press <f8 Record Current
Position>.
>>The current position of the TCP is overwritten to (X0, YO, Z0) of the selected point
instead of the original values.

—E Press <f12 Complete> key.
>>A message like shown below will be displayed.
>>In the edit box, a program number in which the coordinates information was stored
when the pallet was registered is set as a default value.

i i

. .

cite the positions in a orogtam.
 new program rusber. [1 - 99681

_E Input the program number for saving the pallet data and press [Enter] key.
>>Now the pallet coordinate system is saved.
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3.1 Reqgistration of a

3.1.5 Deleting the pallet

A pallet coordinate system defined previously can be deleted using a pallet list screen.

"~ Select Teach mode.

"B Select[1 Register pallet] from "Palletize Constant".
>>A list of pallet like shown below is displayed.
sqiter palief fo def -

1> &

i
I
i
i

L&

Sl l

~ B Select one pallet in the list and press [Enable] + <f11 Delete>.
A following confirmation message window will be displayed.

b4

s N

Fallet L1 f= delotad.
=

_ﬂ If [OK] is selected, the pallet will be deleted.

If [CANCEL] is selected, the pallet will not be deleted and the screen will return
to the list screen.

(Even if a pallet is deleted, the program that has the coordinate information will not be
deleted.)

Eaa—————— . ———— ———— —— .- 1

When deleting a pallet, please confirm that the pallet is not used in any palletize pattern. fa
palletize pattern that uses a pallet which does not exist is used, an error will occur and the
robot will stop when executing palletize function.

CAUTION

e - — - — — — ———— _—  — -]

3-9



3.1 Registration of a pallet

NOTE
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Chapter 4  Registration of a palletize
pattern

e - _—  —  ____ __— __ __  __ — - . |

This chapter describes how to set-up a palletize pattern.

B L T R e e Ll 4-1
4.1.1 Registration procedures. ... .. FEUUUUTOURRY = |

4.2 Selecting a palletize pattern {io create/moedify) ..o A2
4.2.1 Selecting a pafletize pattern ... =
4.2.2 Exporting a palletize pattern to a f Ie
4.2.3 Importing a palletize pattern from a fle e s meat T e ea e anTirmnms?)
4.2 4 Copying a palletize pattem /
4.2 .5 Deleting a palletize pattern

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

4.3 Setting the work-piece information

4.4 Registration of a grasping offset ..

4.4.1 Caleulating the grasping posﬁron automatlcally e ez et A 10
4.4 2 Setting the grasping position manually

4.5 Registration of a layer pattern ... _............
4.5.1 Setting 2 1ayer PARBMI. .. oo ceceeieeee ettt e et e eeean

4.5.2 Repeating the layer pattern........cccccevenn.. |
4.5.3 Superimposed display of Plane pattern.. ... .....ccoveeoeceeeevorie s oessens

4.6 Plane pattern sefting. .

4 6.1 Setting of "column
4.6.2 Setiing of "Inter lock™ / "Pin wheel"..
4.6.3 Setting of "Custom”...
4.8.4 Check display for plane pattem

4.6.5 Parallel translation of plane pattem..
4.7 Adjusting the height

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






4.1.1 Registration procedures

The registration of a palletize pattern is done by the following procedure.

The procedure is a continuous sequence. So it is not possible to execute only 1 step of them
one by one. In the respective screen, press <f10 : Next> key after setting the parameters. And, if it
is necessary to return to the previous screen, press <F9:Back> key.

1 Select a palletize pattern

\ 4

Setting of Work-piece information

. 4

Setting of a grasping point of the hand
(gripper)

4

4 Setting of a Layer pattern

5 Setting a plane pattern

Fig. 4.1.1-1

Select a pattern to create or modify.
See the section 4.2 for details.

The size of the work-pieces, the gap between the
work-pieces, and the approaching distance for loading the
work-pieces are set here.

See the section 4.3 for details.

L: length

; width

H I K ap information 1
Approach distance I
|

Offset distances between the rotational center positions
(TCP) of the gripper that is grasping a work-piece and the
center points of the work-piece that is being grasped are to
be set. The offset values can be set up to 4 for 1 gripper.

See the Section 4.4 for details.

The number of the layers, the total height of the all layer is
set here. And the plane patterns used for the respective
layers are also set here.

The plane pattern can be registered up to 8 at maximum.

See the Section 4.5 for details.

e

Plang{No.3 |
Plané{No.2 |

Layer

l.ayer

Layer | Plané{No.1 |Set Plane No. for each Layer |

The plane patterns used for layer patterns are set here.

An arrangement type of work-pieces for a plane pattern can
be selected from "Column", "Inter lock", "Pin wheel", and
"Custom"”. When using "Custom”, the setting can be modified
finely.

P et el i R
B o Pattern setting
' S e Orderrotation
Work || Work ork ! n
iece 1 |Jpiece 2 ||piece 3 |/ Gap information
<>
gap

Setting procedure for a palletize pattern

It is possible to define the palletize patterns up to 100 at maximum. The contents that were set will be stored

to the palletize data file "AcO0PItz.CON".

41



4.2 Selecting a palletize pattern

4.2 Selecting a palletize pattern (to create/modify)

Select a palletize pattern to newly create or to modify from a list.

In the palletize pattern list screen, the following operations are available.
- Create a new pattern / Modify a pattern

- Export a palletize pattern to a file.

- Import a palletize pattern from a file

- Copy a palletize pattern

- Delete a palletize pattern

4.2.1 Selecting a palletize pattern
@ select Teach mode.

_E Select [2 Register pattern] from "Palletize Constant".
>>A list screen shown below is displayed.

patteen;tumbor. [1=100)
4|
- ”-I_
[Pallet Mo = {iswerNm | RS
&5
A
&
7
&
f ki - e SSS—————— i S %
@fﬂmw% B Treadl wallel ize paliam naper. fre.
(7N "E  Input a number to register and then press [Enter].
To modify a pattern, select the desired pattern using cursor key and then press
\&=/] [Enter].

>>A setting screen for work-pieces information like shown below will be displayed.

W  the pallet, |W,d¥p and d¥p ars
mmmeg i l?nmwﬂmdmldng mws-.?l‘m-z

=
| 0.00 {1
R
[ 0. 00 st
[ o.o0m

| g ) L:,,-* |:
.'7““0@' - | iL ! ;’w
(— e

T B0 aracters of les] Press
Show! the sof - —hn e,

BT ]m’.ﬁ .....

To proceed wit "Setting the Work-piece inforr'nation"'", refer to the section 4.3 .




4.2 Selecting a palletize patiemn

4.2.2 Exporting a palletize pattern to a file

It is possible to export a palletize pattern to a file to use the same pattern for other robots.

—ﬂ Select a pattern to export in the list screen.
>>The selected pattern will be highlighted.

P af  Rugicter iattem

.
i
. )
Pailetize pattern fist ——— _ —
[ Bewe [Baflet . [Laver Nim | _ﬂfiﬁ
1 Fallet ize0] 1 [ @
3 FPalletizsl3 1 4 A
L
=
Coty
e — ——
@;Ferw or et pal Istize patiem rkst.
) B Press <Enable> + <f8 Export> in the list screen.
_L >>A following export screen will be displayed.
ENABLE]  Epont >>The file name "PLTZ**.TXT" is set as default. (For "**", the number of the
= to be exported is automatically set.)
lobard Disk @ o
- COROM -
= Wemory = | M3l SizelWedilied |5
i ACOOCOR. CON 188 12/03/09 07:25
[EAc01PItz.CON 3031 12/10/09 07:42
{E8Ac01s0tw. CON 53842 06/16/08 14:06
3 AD01SGTC. CON 4029 06/16/08 14:06
-3 PLCEngine d01sptw. COD 537 06/16/08 14:05
&£ WORK d01sptw. CO1 114650 06/16/08 14:05
d01sptw.C02 0 06/16/08 14:08
d01sptw. 003 0 06/16/08 14:06
@ Ad0 sptw. C04 0 06/16/08 14:08
694401 sptw. 005 0 06/18/08 14:08
d01sptw.C0 0 06/16/08 14:08
— LICATL... 703 12/03/08 07:19 |
988,476, 760 bwtes free [ i e
o >
E Select a folder to save the file and then press <f12 Execute> key.
>>|f the export process is finished normally, the screen will return to the pattern list
Q screen.
Brecue To change the file name, select the "File Name” edit box and then press [Enable] +

[EDIT] key to display a software keyboard screen.

When changing the export file name, do not change the part of " TXT". If this part is
changed, it becomes impossible to read the file from the robot controller,

IMPORTANT




4.2 Selecting a palletize pattern

4.2.3 Importing a palletize pattern from a file

Exgcute

It is possible to import a palletize pattern from a file exported from other robots.

i] Press <f8 Import> key in the I|st screen.

>>The follo
4 %=Hard Disk -
4 14HCDROM ;
[Mame [ Bt Sice|feoifred i
{8IPLTZ02. TXT 1745 12/10/09 07:43
E i
i
i
e
i
i
N
i
T
e
G
e
i
i
FEE
3 e
| — e
680, 476, 160 tes Tree i L
. L .. T g‘:ig@ 0
.ﬁ s .
I 1 e e wm:§ Exacute.

Select a file and press <f12 Execute> key.
>>A window to |nput the palletize pattern number to import the flle will be displayed.

ot eulltiom Mol 00

i
G

Input the desired palletize pattern number to import the file and then press
[Enter] key.

>>The palletize pattern in the file is read and stored to the designated number of the
palletize pattern and the pattern is displayed in the list.

>>|f a number which is already exist is inputted, a confirmation message will be

displayed.

Confirmation

Pattérn No.l Fi gémady =N
Over mrits ¢ m@fl
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4.2 Selecting a palletize pattern

4.2.4 Copying a palletize pattern

A palletize pattern in the list can be copied to the different number.

Select a pattern to copy in the list screen.
>>The selected

| &

v&u&

i

& > &

ki
i

:tg

# or wet patletize paltemn nuber.

Press <f11 copy> key.

>>The following copy screen will be displayed.
) Bal et = :Ivlrrl' T

Plasss it dem&]%m pﬂ[létim pattem puber.
‘sourca )

=

i

Input the destination number for copy and press [Enter].

>>The pattern data is copied to the designated palletize pattern number and the
pattern is added to the list.

>>|f a number which is already exist is inputted, a confirmation message will be
displayed.

Thi: chstmai ) pnl Iei lze pattam rumber
already sxists Ars yau sur= ta s=mrite?
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4.2 Selecting a palletize pattern

4.2.5 Deleting a palletize pattern

A palletize pattern in the list can be deleted.

_ﬂ Select one pattern to delete.
>>The selected pat ill be highlighted.

=
i
G e
. e
. e
- -

L 7 e lﬂ
&i?ﬁiuuﬁm list: : . . | m
e [Fallet o [Caver N | I

Fal et |za01 1 5 F @
Palletizeld 1 i 4\\
Y
Lopy
@Fﬁﬁ OF Ireul pallaties Fatlem raber. i
4 3 ; - S

Press [Enable] + <f11 Delete>
>>A following confirmation message will be displayed.

Cont i rmat i on

: = == T
| Palletize pattern (2] is deleted.

" E  To delete the file, select [YES] and press [Enter].
>>The pattern is deleted and disappears from the list.
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piece information

4.3 Setting the work-piece information

The size of the work-pieces, the gap between the work-pieces, and the approaching distance for loading the
work-pieces are set here.

only when using "Column®, "Inter lock”, or "Pin wheel”. When using "Custom”, these

9 The Work-piece’s size LAW and the gap dXp/dYp are necessary in the plane pattern sefting
parameters are not referred.

IMPORTANT

~ 0 Input the palletize pattern’s Name.
>>To display a software keyboard press [Enable] + [EDIT]

VR

"B Input the "Pallet No.”
>>When the cursor is placed on the "Pallet No.", <f8 List> key appears and it
becomes possible to select a pallet from a pallet list.

Piiiﬁfg@mmm == ]
150
: [Palletize0d
= |
ol : i Yoy - o ”
R
H (0. ) zm At 1 -
o | .00 mm R N NGt
e [0 0 e W
] .
Lo
fesp it
el
B i
-
o

Input the parameters in the "Work".

o =

Input the "Approach distance".
Concerning the "Approach”, refer to the section 5.1.3

—E After setting each data, press <f10 Next> key.
>>The next screen "[Grasping offset]" will be displayed.
Next Concerning "[Grasping offset]", refer to the Section 4.4




4.3 Setting the work-piece information

Table 4.3.1 Setting parameters in [Work information] screen

ltem Initial value Range Description

The palletize pattern number selected in the list is
displayed. This value cannot be changed.

Palletize pattern No. . =

Name Palletize01 20 I(Iaétse;s " | Name of the pattern.

Select a pallet which is treated as a reference
coordinate system for shift motion.

Pallet No. 1 1~100 When the cursor is set here, <f8 List> key will appear
and it becomes possible to select a pallet from the
list.

The length (along the X-direction) of the 1st
work-piece when it is placed on the pallet.

Work size L 0.0 0.0~999.9

This value is used when the plane pattern setting is

"Column", "Inter lock", or "Pin wheel".

The length (along the Y-direction) of the 1st
" work-piece when it is placed on the pallet.

w 0.0 0.0~999.9 This value is used when the plane pattern setting is

"Column", "Inter lock”, or "Pin wheel".

H 0.0 0.0~999.9 | The height of one work-piece.

The gap (distance) between the work-pieces in
X-direction of a pallet.
This value is used when the plane pattern setting is
"Column", "Inter lock", or "Pin whee!".
The gap (distance) between the work-pieces in
Y-direction of a pallet.
This value is used when the plane pattern setting is
"Column", "Inter lock”, or "Pin wheel".

. - Input the X-direction distance for an approach
Approach distance Xa 0.0 0.0=08809 motion based on the pallet coordinate system.

- Input the Y-direction distance for an approach motion

Ya 0.0 0.0~9999.9 based on the pallet coordinate system.

dXp 0.0 0.0~999.9

dYp 0.0 0.0~999.9
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4.4 Registration of a grasping offset

4.4 Registration of a grasping offset

Offset distances between the rotational center position (TCP) of the gripper that is grasping a work-piece and
the center point of the work-piece that is being grasped should be set.

If this setting is incorrect, the work-pieces that are rotated will not be placed correcitly.

The setting of "Grasping position” can be registered up to 4 at maximum. When grasping 2 or more
work-pieces by a gripper unit and placing those work-pieces one by one, the playback should be done by
switching the setting of Grasping positions. ]

Two input methods for the setting operation are available; (1) automatic calculation using 2 position data and
(2) manual (direct) input.

How to calculate automatically using 2 postures

Hold a work-piece with the gripper unit and then place the
work-piece on the reference position and register the
position. This operation should be done at the corner point of
the pallet.

1 Register a reference position
Rotate the work-piece around the reference position (180
degrees) and then place the work-piece on the same
2 Register a position reference position. And then register the position.
(180[deq] rotation)
The offset is automatically calculated by pressing "Next" or

"Addition" key.

ITool center point that was
moved using the offset values

TCP (Tool Center Point)
defined by Tool Constant

When FN376 (Palletize select grasp position) is executed, the offset value
selected via the parameter is added to the current TCP position. By this
operation, the rotation center of the tool can be changed from the original
TCP to the work-piece center.

Fig. 4.2.5-1 Overview of the Grasping position of the work-piece




4 4 Registration of a grasping offset

4.41 Calculating the grasping position automatically
_n Set the cursor to "X" of the "(1)Base position".

(Note) ‘When software version AXV08.10 or befre is used, please look at
the last page of this section for referring this picture.

_E Move the robot which is holding a work-piece to the reference position on a
pallet and press <f8 Record Current Position> key.
>>The center point of the robot hand (TCP: Tool Center Point) is displayed on (X,Y,Z)
of the (1)Base position.

| =

(Note)hen software version AXV08.10 or before is used, Ieas
the last page of this section for referring this picture.

d
e look at

“E  Setthe cursor to "X" of the "(2)Position (turned 180deg)”.
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4.4 Registration of a grasping offset

—E] Rotate the work-piece around the reference position (180 degrees) and then

Focord place the work-piece on the same reference position. Then press <f8 Record
umrant Current Position> key.
Pasition >>The current TCP position of the robot will be displayed on (X,Y,Z) of the (2)Position

(turned 180 deg).

1 work centar 3nd hand
mamﬂy am £ postions. More ssttings: !7_“.?.

sd i fo. &snﬁiﬁ

it £ E1T)
Fi!hkiw\minm o U1 Meme Bulistizant g‘;‘g
Graseins positlon i Pasiticn
(1)Base position | @Posidion(tumed 160des)
e '_1.5.'6.§ gl * I_m- .
Yo .00 ¥ 1 7. 70mn Sack
z ko 2 7

Unum i [ 0,00 st

@%a! fé;q

W§wmﬁ%w:nmmﬂemmltlmof ' 127
[-89%3.90 - ¥849.490] 3

(Note) When software version AXV08.10 or before is used, please look at
the last page of this section for referring this picture.

—E To add a grasping position, press [Enable] + <f11 Addition> key.

Addition To finish the registratioq of thg grasping position, press <f10 Next> key.
ENABLE 4 >>The calculated result will b‘g displayed.

B@emw"t 1;
Yt 4

—E If the result is good, select [OK] and then press [Enter] key.
>>If [Enable] + <f11 Addition> key is pressed, a screen of "Grasping offset" will be
displayed again.
>>If <f10 Next> key is pressed, [Layer setting] screen will be displayed.
Concerning [Layer setting], refer to the Section 4.5 .

—E When selecting [CANCEL] at , please restart the setting from the recording of the
reference position.

To stop the automatic calculation in halfway, input the offset values directly. The recorded
positions will be reset.

(Note)

When software version AXV08.10 or mmﬁ
before is used, displayed screen is as
right figure. (guide picture is different Grasnime o

with AXV08.011 and after) 2“‘5&-'
-
2 = n;m:'.

S L D R .
ﬁmuﬂ-»l!d e
e S

@].u l'-m
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4.4 Registration of a grasping offset

4.4.2 Setting the grasping position manually

Enter

&

i

Set the cursor to "Offset Xh" or "Yh" and then input values. Then press [Enter].
>>|f both "(1) Base position" and "(2)Position (turned 180deg)" are set already via

position record operation, those values will be clea

£

red to 0.0.

Mome Pafletizell

()Pt ion(tlmed 180deg)

(Note) When software version AXV08.10 or before is used, please look at
the last page of this section for referring this picture.

Table 4.4.1

Setting parameters in [Grasping offset] screen

ltem

Initial value

Range

Description

Palletize pattern No.

The palletize pattern that is being edited now.
This value cannot be changed.

Name

The name of the pattern.
This value cannot be changed.

Grasping position

Registration number of the Grasping position.
This value will increase up to 4 by adding grasping
positions.

(1) Base position
XY, Z

0.0

A reference data to calculate the Grasping position
automatically.

The values of this item will change when pressing
<f8 Record Current Position> key. It is not possible
to modify this setting manually one by one.

(2)Position
(turned 180deg)
XY, Z

0.0

A position data of 180 [deg] rotation to calculate the
Grasping position automatically.

The values of this item will change when pressing
<f8 Record Current Position> key. It is not possible
to modify this setting manually one by one.

Offset Xh

0.0

-999.9 -
999.9

An offset distance along X direction between the
rotational center position (TCP) of the gripper that is
grasping a work-piece and the center point of the
work-piece that is being grasped.

This value can be changed by automatic calculation
or manual input.

Offset Yh

0.0

-999.9 -
999.9

An offset distance along Y direction between the
rotational center position (TCP) of the gripper that is
grasping a work-piece and the center point of the
work-piece that is being grasped.

This value can be changed by automatic calculation
or manual input.




(Note)

When software version AXV08.10 or
before is used, displayed screen is as
right figure. (guide picture is different
with AXV08.011 and after)

4.4 Registration of a grasping off
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4.5 Registration of a layer paltern

4.5 Registration of a layer pattern

4.5.1 Setting a layer pattern

A number of the layers or a "Plane No." that is used for respective layer (plane) can be set here.

"I Input the "Layer Num".

>>Following the inputted value, the number of the displayed "Layer pattern” will
change.

I Set oy
m Wﬁmﬂm&d-mm?nmlﬁeh;ﬁ 2

il e Fetatiniis

0. (i e

I 'P@ ht i i
. Laver e |7slr=§ie =1 .

i

Plare o, Height adjust. m
1 .. .

=] .
e
i
X
e
! e
g el
—
e
e
e
i
i
ol
e
s
e
e

-E Input the "Layer height".
Concerning the adjustment of the height, refer to the Section 4.7 .

Select the "Layer type".
>>Following the selected layer type, the displayed contents for "Layer pattern” will

change.
Laar e _EI L dype [niterrats B
Lawer sttern = Lagwr patiem i
Plae i Height adivst, L Phgre Ho, Heighd ot v
iwert T £ Laver § [ N m =
Lowmi 2 =l tavse 3 = e
Lnpwe & = Lamr 3 - =5
Laer 4 —a Lavar 4 fe==5 | h.0;
Lwar 8 ] Lastr § T | R
n. s o
Layer type "single" Layer type "alternate”
Larer tvoe
'Lﬂgxmﬂlﬁﬂ R s
Plarw the Heeabt wdiist, mn

{;’wr 1 £ " 7 i |

Laver 1 7 — am

L = —am

tarmy 4 3 o

Lt 5 LI L

2

Layer type "custom"

_H Input the "Plane No.".
But, this setting cannot be changed if the layer type is "single" or "alternate”.
In case of "custom", repeat setting of the Layer pattern is available. For details, refer
to the Section "4.5.2 Repeating the layer pattern”.
—E After completion of all data, press <f10 Next> key.
Maxt >>The next screen "Plane pattern setting" will be displayed.
E For details, refer to the Section 4.6.
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4.5 Registration of a |ayer pattern

Table 4.5.1 Setting parameters in [Layer setting] screen
item Initiat value Range Deseription
. The palletize pattern that is being edited now.
Palletize pattern No. o o This value cannot be changed.
Name . L The name of the pattern.
This value cannot be changed.
Layer Num. 1 1-50 Total number of the layers to be palletized.
. Total height of the loads when the palletize is
Layer height 0.0 0.0 -9999.9 finished.
Select a layer type from the following types.
Only 1 Plane No. is used for all the
single layers. The Plane No. for each layer is
) g forcibly set to "1" and it becomes
. single / impossible to change the number.
Layer type single alternate / 2 Plane No. are used alternately.
custom The Plane No. of each layer is forcibly
alternate set to "" or "2" and it becomes
impossible to change the number.
custom The layer pattern can be edit freely.
Layer pattern 1 1-8 This is a plane pattern No. to be used for the layer.
Plane No. This setting is available only for "Custom".
. . -9999.9 - Adjustment parameters for the respective layers.
Height adjust. mm 0.0 9999.9 | For details, refer o the Section 4.7

4.5.2 Repeating the layer pattern

When using "custom" for the "Layer type", it is possible to repeat the Layer pattern of from
Layer 1 to Layer n for the following Layers (from n+1).

—ﬂ After selecting "Custom" for the Layer type, set the Plane No. for each layer
from 1 to n. Then set the cursor to the layer “n+1"

bE 7 Resister paltern

" flaver M&%w m&er of w«srs. And set plane aaﬁsm sic. 3 ey
shah light considenad comgression in Laver haighh
& | e 11
| Palletizeeattern b, [ 4 Neme Falfetizsbt .
o Laver N . Lo
 laverbeighit [™500. 00 m it
i laver fioe doustom -]
‘bayer pafterm - — —_— = Back
mm %mht adjust . m

Laver | j 1 0.00: L)

Laver 2° ]2 AL Rt

Laver & ] [ 000

Laver 4 . 0.00;

Laver 5 Nl T 0.00°

Lmr ﬂ.-. - Tl ; 0,00

Laver 7 | AL =l

}ll‘wul 7 lane pusber, ﬁ ]

—E Press <f8 Repeat> key.
>>The following message will be displayed.

‘Repsat Plare pattern after 4 fawer is repsaled by 1- 8 lavee.
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4.5 Registration of a fayer patiern

E If [OK] is selected, the following layers (from n+1) will change to make the
repeat form.

4.5.3 Superimposed display of Plane pattern

This item is available for the software of AXV08.011 and after.

Work-piece arrangement under editing can be checked by graphics display. Work-piece
arrangement of plural layers can be checked, because they are displayed with superimposed
graphics.

Explanations here is based on that work-piece arrangement is completed by plane pattern
setting. At the first time to set palletize pattern, this display has no meaning because plane
pattern is not fixed in this moment. Please set the plane pattern.

Please refer to 4.6 Plane pattern setting for the detail.

Press <f7 Check display> at plane pattern setting screen.
» The plane pattern of bottom layer to be edited right now is displayed by graphics
as followed. _

Also, work-piece size calculated by the work-piece arrangement is displayed here.
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4.5 Registration of a layer patten

"B Select layer by up/down key.
> All of layers under the selected layer is displayed with superimposed graphics

Layers except the bottom layer is displayed it light gray line..

Pallstize catterm Mo, [ 11 (Nams Pallstized] | @
Plane Ho. =2 Trraugh
Bk reaber ] T ™
Bize -
LY | 200.00 pm
L L in6. 60
I =
| 1EC 01 iy ®,
Laver o Plane to Y0 o ’ 2
Laver | (e out
Layar 3 3 2
Layer 4 dE= T :
lw?wfg 54 1
Laver 8 3 ;
ﬁ{g‘:& Taver nnh rursor Heve, Stadk .-ﬂ‘ep- below this. Bark
s is diso

Work-piece size is calculated by the work arrangement all displayed layers.

"B Press <f7 Through>.

|
o | > Top layer becomes semi-transparent display in order to check the superimposing
 Phrcgh | shape.

o i ¢ patism =0
Palletize pattem No. |1 Name Pafietized} : E :
Plane Mo, % Trrough

&
|
‘ Zoom
i
‘ Zaom
! oot
|
Layer 4 g
tayer § 2 L
Layer § § o
@ taver arth Wv&aw Sk M below This Back
Heves iz displaved.

Press f7 <Through> again or press up/down key to return back to the original display.

o "B Press <fo Zoom in>.
i > Zoom in graphics is displayed.

E Press <f10 Zoom out>.
ot > Zoom out graphics is displayed.

‘BB Press <fi2 Back>.
»> Graphics display is cleared and back to the layer pattern setting screen.

Displayed item indicates the layer information selected by up/down key.

Refer to 4.6.4 Check display for plane pattern for detail of them.
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4.6 Plane pattern setting

4.6 Plane pattern setting

How the work-pieces are arranged can be set here.

- 4 arrangement types can be selected.
- Up to 99 work-pieces can be registered per 1 plane pattern.
- Parallel shift can be applied to the plane pattern.

Table 4.6.1  Arrangement patterns that are available for plane pattern

ltem

Description Example

Column

Arrange the work-pieces in X and Y direction in turn.
Set the number of the work-pieces for X and Y direction
respectively.

The work-pieces are arranged in a shape of grid by following
the parameters of Size L, Size W, gap dXp, and gap dYp.

Inter lock

Select an arrangement type of work-pieces from the
pre-defined templates. [ 4

The positions and the directions of the work-pieces are | Yp
determined by following the parameters of Size L, Size W, ’[ z

gap dXp, and gap dYp.

Pin wheel

Select an arrangement type of work-pieces from the 4 A b |
pre-defined templates.

The positions and the directions of the work-pieces are | ¥p
determined by following the parameters of Size L, Size W,
gap dXp, and gap dYp. LN

—g
~

(5]
[ Y

Custom

All the work-pieces can be placed freely.
The X, Y, Z positions and the Z-axis rotation angle of the
work-piece can be set.

And, approach direction can be set also.

It is possible to check the setting visually by using <f7 Check Display> key.
For Check Display function, refer to the Section "4.6.4 Check display for plane pattern”

if it is necessary to modify the arrangement pattern of "Column”, "Inter lock”, and “Pin
wheel" respectively, press <f11 Modify> key. The setting data is developed {converted) to a
format of "Custom”.

However, once the development operation has been performed, it becomes impossible to
return the data to the format of original arrangement types. (If an arrangement type is
re-selected, the data will be initialized)
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4.6 Plane pattern setting

4.6.1 Setting of "column™

The number of work-pieces along the X-direction and the Y-direction of the pallet can be set in
the following screen.

The arrangement order is set like the following figures.

Select "column" in the "Plane type".
>>A layout diagram of work-pieces for "column” is displayed on the screen.

Fpulstie oaltem 4=1 Fr
Home Palletizsdd heck
alt
Paral lel trans. ¥ 0. O e Ay 0.0 o Sogy
ﬁ* Back
b |
i e
EDE2 |
() -
}' DIO|® . Madiy
o 4 ]
F’ei‘i‘v yee of plane. i

Input the "Work number".

Input the "Parallel trans(X and Y)".

For details, refer to "4.6.5 Parallel translation of plane pattern”
To check the layout visually, press <f8 Check Display> key.
>>The layout will be displayed graphically on the screen.

Check For details, refer to "4.6.4 Check display for plane pattern".

o =

-

To modify the settings, press <f11 Modify> key.

>>"Plane type" will be changed to "Custom" and the settings will be developed to the
Modify custom display. For the setting procedure of "Custom”, refer to "4.6.3 Setting of
llCustomll"

Once this operation {Modify) has been done, the "Plane type” can not return to "Column"
keeping the setting values. If "Plane type" is changed, the seftings in this screen will be

CAUTION
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4.6 Plane pattern setting

4.6.2 Setting of "Inter lock™ / "Pin wheel"

The setting procedure for "Inter lock" and "Pin wheel" is the same.
The setting procedure for "Inter lock" is described here.

"l Change the "Plane type" to "Inter lock” (or "Pin wheel").
>>The available arrangement types are displayed.

1 Set the cursor to the desired arrangement type.
>>On the position where the cursor is set, blue thin line will surround the arrangement
type. (In the following picture, the cursoris seton "IL_12 3 2".)

_B Select the desired arrangement type using the cursor keys and press [Enter].
>>The sele type | ed by blue thick line.
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46 Plane pattern setting

E Input the "Parallel trans(X and Y)".
For details, refer to "4.6.5 Parallel translation of plane pattern”

: To check the layout visually, press <f8 Check Display> key.
Check >>The layout will be displayed graphically on the screen.

Dispiay. For details, refer to "4.6.4 Check display for plane pattern”.
_E To modify the settings, press <f11 Modify> key.
Modify >>"Plane type" will be changed to "Custom” and the settings will be developed to the
T custom display. For the setting procedure of "Custom", refer to "4.6.3 Setting of
llCustomlIH

work-piece and the arrangement types. Because the pictures shewn on the previous page s

_r_————--— ... -
The actual directions and the positions of the work-pieces depend on the size setting for the
A are just template (sample) graphics, the actual arrangement of the work-pisces may look

differ from those template graphics. Therefore, please do not forget to check the

CAUTION arrangement of the work-pieces using <f8 Check Display> key all the time.

—_— s ————————

Ongce this operation fodify) has been done, the "Plane type" can not return to "Inter lock"
(or "Pin wheel"} keeping the setting values. If "Plane type” is changed, the settings in this
screen will be reset.

CAUTION

S —
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4.6 Plane pattern setting

4.6.3 Setting of "Custom™

If "Plane type" is set to "Custom", it becomes possible to set the arrangement of the
work-pieces freely. If <f11 Modify> key is pressed with "Column”, "Inter lock”, or "Pin wheel" is
selected, the setting data will be converted for "Custom” and displayed on the screen.

[ = —— = ]

A If "Plane type” is set to "Custom”, the parameters of "Work size L", "Work size W", "dXp",
and "dYp" are not used. But "Work size L" and "Work size W" are used for “Check Display”.

CAUTION

"I Change the "Plane type" to "Custom".
>>The arrange

Plars tyee Chzton i
Parallsl trars, X[ 0.00mn ¥ [~ 0.00 mm g
No. X ¥ 7  RE Aepremch - Il
- 0.00] .00 0. 00] 0. 00] 0 =] &_ -
. Nt

e

G
e

i
o

i s i

il i

oo

il

Fe!ed Tope of ple, -

E Input the "Work number”.

Plane Ho. . =
Plans tye  [RESTTEEE -|
L T — s
 Farallsl tears. X[ 0.00m Y[ 0.00mm =
4 e X ¥ Z Rz dooreach
T 0.00] 0.00] 0001 o000 O = B
B o0.00)  o0.00f  0.00] 0.00§ 0
[ s o000/ oo.00f  0.00  90.00, 0
A 000 0.00{  0.00] 0
L 0.00f 0.0 0.00[ 0 Nevt
o] o.0f 0.0 4.00 0.00 0 .
[0 o000 0.0 0.00f  0.00f O -
L 0.00 0.00 0.00  0.00] O -
O T A 0.00 0.00 0.00] 0
o 6.0 0.00 0.000 000l ol

@{&'lgd 1upe ol lare.

(NOTE)

When entering this screen by pressing <f11 Modify> key from "Column", "Inter lock”,
or "Pin wheel", the setting data will be developed(converted) for "Custom" and
automatically set and displayed.

Input the respective work-piece numbers and the positions (X,Y,Z,Rz).

In case of (0,0,0,0), the teaching point is played back as it is. (=no shift motion)
Concerning the height (Z), refer to the Section "4.7 Adjusting the height”.

Input the Approach direction.

Concerning the Approach direction, refer to the Section "5.2.3 FN374 Palletize
approach selection”.

Input the "Parallel trans(X and Y)".

For details, refer to "4.6.5 Parallel translation of plane pattern”

To check the setting visually, press <f8 Check Display> key.

>>The layout will be displayed graphically on the screen.

For details, refer to "4.6.4 Check display for plahe pattern".

-

o o
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4.6 Plane pattern setting

Table 4.6.2 Setting parameters in [Plane type "Custom”] screen

ltem Initial value Range Description
No. 0 1 -99 The order to arrange the work-piece.
-9999.0 - Work-piece center position along X-direction of the
X 0.0 ggggé pallet coordinate system. Set the distance from the
) teach point.
-9999.9 - Work-piece center position along Y-direction of the
Y 0.0 9999'9 pallet coordinate system. Set the distance from the
’ teach point.
Work-piece center position along Z-direction of the
99999 - pallet coordinate system. This height can be
4 0.0 9999' 9 tweaked for each work-pieces respectively.
) Concerning the height, refer to the Section "4.7
Adjusting the height".
Rotation angle around the Z axis.
Rz 0.0. ~36010 360 | 1y, angle in the teach point itself is "0 [deg]".
A value to set the Approach direction.
Approach (direction) 0 0-8 In case of "0", approach motion is not be made.
For details, refer to the Section 5.2.3.

Example
Arrangement Work-piece | No. X Y z Rz A&?rggi)cnh
T L:100
'g ﬁi W 100 1 0.0 0 0.0 0 0
| H:100 2 1100 | 0.00 | 0.0 90 0
w |
\ . ' 4 3 1100 |1100| 00 | 180 0
i ' 4 0.0 1100 | 00 | -90 0
S
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4.6 Plane patiern setting

4.6.4 Check display for plane pattern

The plane pattern being edited can be checked graphically.

Creck
E l

Zoom
in:

Zoom
‘out

"Il Press <f7 Check Display> key in the plane pattern setting screen.
>>The pattern being edited will be displayed graphically like the figure shown below.

&

Plare No. |
Hork ruster
Size
L z
" 9
o o a
_ .
5 h |
| =
Back

Also, work-piece size calculated by the work-piece arrangement is displayed here.

Press up/down/left/right cursor keys.
>>The graphic will move to the respective directions.

Press <f9 Zoom in> key.
>>The graphic will be zoomed in.

Press <f9 Zoom out> key.
>>The graphic will be zoomed out.

Press <f12 Back> key.
>>The graphical display will be closed and the screen will return to the plane pattern
setting screen.

Table 4.6.3 Items displayed on [Check Display] screen

ltem

Description

Palletize pattern No.

The number of the palletize pattern currently being edited.

Name

Name of the palletize pattern.

Plane No.

The number of the plane pattern currently being edited.

Work number

The number of the work-pieces being edited in the current plane pattern edit
screen.

Size L The size of the work-piece(L)

W The size of the work-piece(W)

H The size of the work-piece(H)

dXp The gap between the work-pieces in X-direction (dXp).
dYp The gap between the work-pieces in Y-direction (dYp).

The 1st work-piece is displayed in yellow. The other work-pieces are displayed in
white. The number in the work-piece shows the order in which the work-piece is
stacked. The filled triangle on the lower left-hand is used to show the rotation
angle.




4.6 Plane pattern setting

ltem Description
This mark shows the teach point of the palletize program. Normally, the teach
° point is placed at the center point of the 1st work-piece. But when setting parallel
translation, the position will follow the setting.
Refer to the Section "4.6.5 Parallel translation of plane pattern”.
- . M Available for the software of AXV08.011 and after
x.j‘..‘.',.- I»%mmlb Maximum size of each X and Y direction is displayed when work-pieces are

arranged on this plane.

4.6.5 Parallel translation of plane pattern

JAN

CAUTION

The all work-pieces included in a plane pattern can be shifted parallel together to adjust their
positions against the upper/lower layers. By executing parallel shift, the all work-pieces in the
plane pattern will move paraliel from the shift reference point (teach point) like the figure shown
below.

b e b |
o aau
G””’f;-..

Parallel shift
X=50mm
Y=100mm

-»_.x‘,.

If parallel shift is set, the teach point is not the center point of the 1st work-piece on the

- plane pattern,

¥

\An example in which the parallel shift setting is necessary|

Layer 1
I,32.8.1

Layer 2
(A

Layer 2

Layer 1

In a case like this, apply parallel shift for Layer 2.

X =+a [mm]},

Y =-b [mm]
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4.7 Adjusting the height

4.7 Adjusting the height

The height of the wok-pieces of each plane (layer) is determined using the following parameters.

Table 4.7.1 Setting items for height
item Setting screen Target Description
Reference height Reference value for the total height of the
stacked work-pieces. The calculation will be
Work size H [Work information] All layers done like following;
Layer Num. [Layer setting] Work size H" x "Layer Num.
If this value is smaller than the "Reference
Layer height [Layer setting] All layers height", each layer's height except for the top
layer will be adjusted.
The height of each layer can be adjusted one
. . . by one. This adjustment value will be added to
Height adjust. [Layer setting] Each Layer the adjustment value calculated from "Layer
height”
The height of each work-piece can be adjusted
Work 2 Plane pattern setting Per one by one.
screen Work-piece This adjustment value will be added to that of
"Layer height” and "Height adjust".

—
A

Reference height Layer height
Set the "Layer height” which is

smaller than the "Reference height".

The top layer height does not change
but the other lower layer's heights will
be adjusted equally.

Height adjust.
Minus value is set for "Height
adjust” of the 4th layer.

Only the height of the layer to
which the value is set will be
adjusted.

Height adjustment

Work-piece Z position
A minus value is set o the
"Work-piece Z position" for
the 4th plane pattern.
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Chapter 5 Teaching

e —_—,—_—_—_—_———

This chapter describes the teaching procedures for palletizing. Palletizing is
accomplished by combining a number of application commands (functions).

6.1 General description of feaching e | Ny N eereen 81
5.2 Application commands (functions) ...... 5-2
5.2.1 FN249 Palletize start, FN250 Palletize end....... 38 eee ierrrrrrins T 5.2
5.2.2 FN251 Palletize reset
5.2.3 FN374 Palletize approach selection .54
5.2.4 FN375 Palletize oplimize path ... ... oo ceen e e eesre oo cvine e eennenss 35
5.2.5 FN376 Palletize select grasp position ..........cccoccceeveeviveeivoneeveemeennsaenes 5-6
5,3 Creating a palletize program.............. T I W W SR SOV O 4

5.3.1 Outline
5.3.2 Basit 8BHING. .cvccmvre s inensnsiie s e s sn s eresss smssesere s rsvas e 97 10
5.3.3 Picking posnmn settmg ................
5.3.4 Releasing position $ettiNg ..........coooeeeeeee v v e rmenenecnvnnmnn s crernsenen . D 1
5.3.5 Modifying the created program ........cccccvvreecrrn oo cvvonesesnsnesseenne s =17

5.4 Another creating Program ........cc.ccceccesececieeeeeens SSUTOOR . = &

6.4.1 Palletize oplimize path ..
5.4.2 Palletize select grasp posztlon ..... :







5.1 General description of teaching

The palletizing is recorded in work programs using application commands (functions).
Palletizing start, end, etc. are specified, using parameters such as the palletizing numbers.

5.1 General description of teaching

The application commands which are used are listed in the table below. Details on each command can be
found on the following pages.
And, it is also possible to use application commands (functions) that can modify palletize registers to make an
high-level motion. For details, refer to the Section 6.3.

Table 5.1-1 Application commands used by palletizing
FN code No. Name of FN command Outline
. Start palletizing based on the pre-designed
249 Palletize start palletizing pattern.
. Finish palletizing based on the pre-designed
250 Palletize end palletizing pattern.
The palletize counters (Layer and Work-piece) are
251 Palletize reset forcibly reset. (palletizing operation is forcibly
terminated)
374 Palletize approach Starts approaching motion.
selection
. . Optimize Step position based on the locus of
375 Palletize optimize path previous step and following step.
376 Palletize select grasp | Select work grasp position from registered by
position Palletize pattern.
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5.2 Application commands {functions)

5.2W’Application commands (functions)

5.2.1 FN249 Palletize start, FN250 Palletize end

FN249 is the palletize start command.

Palletizing is started with this application command. "Palletizing operations” involve calculating
the shift amount based on the specified palletizing number and palletize counter and playing back
the positions which have been offset from the original positions by the shift amount. These shift
operations continue until the next "FN250 Palletize end” application command is executed.

The 3rd parameter and the 4th parameter are used to designate the output signal number for
"Layer counter" and "Work-piece counter”. Those output signals are refreshed at the timing of

executing "Palletize start" / "Palletize end" application commands.

Mnemonic Number Command
PALLET3 FN249 Palletize start
Parameter Data Description, setting range
1st . The number of the palletize to start
parameter Palletize No. (1-100)
2nd Tvoe Designate "Palletize" or "De-palletize”.
parameter P (0:Palletize / 1:De-palletize)
This is a first number of the signals to output
the Layer counter value. (0-2048)
The counter value is outputted in binary
form and this signal number is handled as
3rd Layer count the LSB.
parameter signal number Continuous 6 signals (6 bits) from this
signal number are used at maximum (from
1st to 50th layer)
If "0" is designated, the signals are not
outputted.
This is a first number of the signals to output
the Work-piece counter value. (0-2048)
The counter value is outputted in binary
P Work-piece Igrerr;- Sa;d this signal number is handled as
parameter cagnt Continuous 7 signals (7 bits) from this

signal number

signal number are used at maximum (from
1st to 99th work-piece)

If "0" is designated, the signals are not
outputted.

FN250 is the palletize end command. This is paired with the "FN249 Palletize start” command.

It ends the palletizing pattern being executed, and increments the Work-piece counter by 1. If,
as a result of the incrementation, the Work-piece counter has exceeded the total number of
Work-pieces for the layer, the Layer counter is incremented and the Work-piece counter is
returned to 1. If the Layer counter has exceeded the total number of Layers for the palletize
pattern, the Layer counter is returned to 1 and the completion signal will be turned ON.

In case of de-palletize, the counter will be decremented by 1 from the maximum number of

Work-pieces.
Mnemonic Number Command
PALLET3 END FN250 Palletize end
Parameter Data Description, setfing range
;I) :f'ameter Palletize No. Zlh? c;1(;1)mber of the palletize to finish




5.2 Application commands (functions

When the designated palletize is completely
finished, the designated output signal will
2nd Completion turn ON,
parameter signal (from O to 2048)
If "0" is designated, the signals are not
outputted.

Record "PALLET3 : Palletize start(FN249)" at STEP N and "PALLET3_END : Palletize
end(FN250)" at STEP N+3

When playing back the work program, after reaching the STEP N,

the robot will start shift motion by calculating the shift amount based on the palletize number
designated in FN249 and the palletize counter (Layer counter and the Work-piece counter). For
example, the robot will go thorough the dotted line in the picture shown below. After reaching
STEP N+3, FN250 is executed and the palletize motion will be finished and then the robot wiil go
towards the record point (teach point) of the STEP N+4.

StepN+3
FN250[1,

StepN e / ‘ . /
FN249[1 ]

( Pallet

Fig. 5.2.1-1 Example of operations from "FN249 Palletize start" and "FN250 Palletize end"

5.2.2 FN251 Palletize reset

Using this application command, the palletize counter (both "Layer counter” and "Work-piece
counter") can be forcibly reset. (Cleared to zero)

The palletize that has been reset will re-start from the 1st work-piece of the 1st layer.

The reset operation is available even if the palletize operation is being executed or has been
already finished. If the reset is done while the palletize operation is being executed, the palletize
condition is forcibly set to "Finished".

When resetting the palletize, if the palletize has been started, the output signals for "Layer
counter" and the "Work-piece counter” will be cleared.
When resetting, an output signal "Reset ACK signal” will be turned ON.

Mnemonic Number Command
PALLET3 RESET FN251 Palletize reset
Parameter Data Description, sefting range
1st Palletize No. The number of the palletize to reset the
parameter counters (Layer and the Work-piece)
(1-100)




5.2.3 FN374 Palletize approach selection

“Approach” is the robot moving to be closing to the pallet with slant direction in order to avoid
the interference with the already loaded work-piece and to make small clearance between the
already loaded work-piece. Normally approaching direction has to be changed according to the
palletizing direction, so simple shift is not enough to realize this movement.

One approach distance is defined by palletize pattern, and approach direction is designated for
each work-piece. By this command, approach movement can be changed from the next step.

Approaching distance Approaching direction
Mnemaonic Number Command
PALLET3 APR FN374 Palletize approach selection
Parameter Data Description, setting range
1st - -
Parameter Palletize No. The target palletize number (1-100)
2nd . 0:appr-down
parameter Route selection 1:down-appr

Approaching movement
Approach shift is added on the next move step of PALLET3_APR step (In case that down-appr
is designated, this includes next of next move step). Pay much attention when adding move step.

As written in the following figure, FN249 (PALLET3) is recorded in step N+1. FN374
(PALLT3_APR) is recorded in step N+2, and move step N+2, N+3 and N+4 continues.

Robot will start palletizing shift movement according to the palletize pattern designated by
FN249 and the palletize counter in this moment.

At the next move step of FN374 (PALLET3_APR), approach shift amount designated to this
work-piece is added on the palletize shift amount.

StepN :MOVE
StepN+1:FN249 PALLET3
StepN+2:FN374 PALLET3_APR

StepN+3:MOVE

StepN+4:MOVE

StepN+5:MOVE

Example of approaching movement
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5.2 Application commands (functions

(Xa, Ya)
«—

StepN+3:MOVE StepN+3:MOVE

StepN+4:MOVE StepN+4:MOVE

StepN+5:MOVE StepN+5:MOVE

- Xp ~ Xp

Approach movement (1) Approach movement (2)
(appr-down) {down-appr)

Fig 5.2.3-1 Example of approaching movement

5.2.4 FN375 Palletize optimize path

If the total height of the stacked work-pieces is large, if the teaching program is made to avoid
the stacked work-pieces or the other hurdles, redundant motion may occur in the program.

This is an application command to adjust the move step position automatically by referring the
motion locus before/after the step.

Mnemonic Number Command
PALLET3 OPT FN375 Palletize optimize path
Parameter Data Description, setting range
1st . .
Parameter Palletize No. The target palletize number (1-100)
2nd Reference step | The number of a move step which is referred
parameter No. to. (from 1 to 9999)

Specifically, the target position of 2 following move steps are compared and the one of which
the Z coordinate is higher

Z coordinate following move command is modified so that the value becomes the same with the
higher one.

Concretely, Z coordinate value of “next move step” is aligned to the higher Z value of two move
step target position. ;

Two move steps are “previous move step” of this function and “referred move step” designated
by parameter.

Z coordinate value is calculated on the base of the pallet coordinate system that is currently
used in this palletize pattern.

Not to move to
» | this position

Moving path is y |
automatically = /\ /

adjusted __'fi-v(_"@ E?

B ama i

™

— — J\ i l

S
~3 |
T T

Lower position Higher position




5.2 Application commands (functions

StepN:MOVE
R StepN+1:FN249 PALLET3

StepN+2:FN375 PALLET3_OPT (referring step:StepN+4)

3
Zp StepN+3:MOVE
mmmmmimm e StepN+4:MOVE
Teaching example of palletize optimize path
StepN+3:
(selected by
optimize path)
e
StepN+4:
_StepN+3: (Shifted position)
_Ste N_ — (selectedby = =~ _ & |
e optimize path)
A N
Zp L. o
. StepN+4: .
. (Shifted position)
“s w3
StepN+2: \ StepN+2: )
taught position taught position
StepN+3: StepN+3:
taught position taught position

If Shifted Z value of StepN+4 < Z value of StepN If Shifted Z value of StepN+4 > Z value of StepN

Then Z value of StepN+3 = Z value of StepN Then Z value of StepN+3 = Shifted Z value of StepN+4

Movement example of palletize optimize path

5.2.5 FN376 Palletize select grasp position

Select one of the "Grasping position"(up to 4 at maximum) registered in the palletize pattern.

For example, please suppose that several work-pieces are grasped by a hand (gripper) at one
time and the robot will release (put) those work-pieces one by one on the pallet. Although the
robot move to the position of the work-piece registered to the palletize pattern, the robot cannot
put those work-pieces precisely because the grasping position will change every time per the

work-piece
Using this function, grasping position can be adjusted to the adequate position for each

work-piece in order to put the target position of the robot on the center of work-piece..

If this function is not executed, robot moves just like that "Grasping position” is registered as 1.
If this function is executed once or more and "Grasping position” is changed, this will be kept
until the palletize number is reset.

Mnemonic Number Command
PALLET3 SELGR FN376 Palletize select grasp position

Parameter Data Description, setting range
1st . .
Parameter Palletize No. The target palletize number (1-100)

Grasping position number of the work-piece to

2nd Grasp position be selected
parameter (1-4)




5.3 Creating a palletize program

5.3 Creating a palletize program

5.3.1 Outline

It is possible to create a basic palletizing/de-palletizing program only by setting parameters
following the setting in the screens. The setting procedure is a sequential work.

Please make a program following the procedures shown as below.

First, select a program number to create. It is also possible
to modify the existing program afterwards. Concerning the
precautions when loading an existing program, refer to the
Section 5.2.5

1 Select a program number.

¥

Make a position to grasp a work-piece with a gripper (hand).
3 Setting the grasping position And, the distance for lifting up the work-piece after grasping

motion is also set here.
Make a position to release a work-piece.
4 Setting the releasing position And, the motion before/after the releasing motion is also set

here.
) 4

[ 5  Motion check | Make a motion check using CHECK GO operation etc.

Next, set the parameters such as palletize pattern and signal

2 Basic seftings to be used in program.

Fig. 5.3.1-1 Palletize program creating procedure

r

[ Comeyor

Graspin position I Releasing position

Fig 5.3.1-2 The grasping position and the releasing position for the palletize
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5.3 Creating a palletize program

Palletize program
The motion of the program to be created would be like the figure shown as beiow. The robot will
pick the work-pieces up using (2) as a grip point and then start an approach motion from (4). And
the work-piece is placed (released) at (6) on the pallet and the robot moves to (7). The palletize
function is started at the position of (3) and finished at the position of (7).

Fig. 5.3.1-3  The motion of the program to be generated (palletize)

1 REM[*"] PROGRAM_NAME Program name
2 *TOP PLT_PO_TOP Loop tag
3 SETM [02,0] PLT_PO0_OFF_HC "Hand close" signal OFF
4 SETM [01,1] PLT_P0_ON_HO "Hand open” signal ON
5 100% LINA8 T2 PLT_P1_P
6 WAITI[13] PLT_P1_WAIT_WK  Wait "Work wait" signal
7 WAITI[I1] PLT_P1_WAIT_HO Wait "Hand open" signal
8 30% LINA1 T2 PLT P2_P
9 SETM[O1,0] PLT_P2_OFF_HO "Hand open" signal OFF
10 SETM[O2,1] PLT_P2_ON_HC "Hand close" signal ON
11 WAITH[I2] PLT_P2_WAIT_HC Wait "Hand close" signal
12 100% LINA8 T1 PLT_P3 D1=100
13  PALLET3[1,0,03,04] PLT_START Palletize
14  PALLET3_APP[1,1] PLT_APR Approach
15 100% LINA8 T1 PLT_P4_D2=200
16 100% LINA8 T1 PLT_P5_D3=100
17 30% LINAT T1 PLT_P6_P
18 SETM[02,0] PLT_P6_OFF_HC "Hand close" signal OFF
19  SETM[O1,1] PLT_P6_ON_HO "Hand open" signal ON
20 100% LINA8 T2 PLT_P7_D4=2000
21 PALLET3_END [1,05] PLT_END Palletize end
22 100% LINA8 T2 PLT_P8_P
23  GOTO *TOP PLT_P8_JP To the loop top
24 END PROGRAM_END Program end

" POINT Tool number recorded in move step is as followed.

T1 (tool 1) is while grasping work-piece with hand.
T2 (tool 2) is not while grasping work-piece with hand.




5.3 Creating a palletize program

De-palletize program
The motion of the program to be created would be like the figure shown as below. The robot will

pick the work-pieces up using (2) as a grip point and raise up to (3). Then robot releases the
work-piece at the position of (6) on the pallet and takes shelter to the position of (5). No approach
motion executed. The palletize function is started before going to the position of (1) and finished at

the position of (3).

D1

Fig 5.3.1-4 The motion of the program to be generated (de-palletize)

0O ~NOOOLh WN =

REM[*"]
*TOP
PALLET3(5,1,03,04]
100% LIN A8 T2
SETM[O1,0]
SETM[02,0]
SETM[O1,1]

10% LN A1 T2
SETM[O1,0]
SETM[02,1]
WAITI[I2]

100% LIN A8 T1
PALLET3_ENDI5,05]
WAITI[I3]

100% LIN A8 T1
100% LIN A8 T1
SETM[02,0]

10% LIN A1 T1
SETM[O1,1]
WAITI[11]

100% LIN A8 T2
GOTO[*TOP]

END

PROGRAM_NAME
PLT_PO_TOP
DPLT_START
DPLT_P1_D1=200
DPLT_P1_OFF_HO
DPLT_P1_OFF_HC
DPLT_P1_ON_HO
DPLT_P2_P
DPLT_P2_OFF_HO
DPLT_P2_ON_HC
DPLT_P2_WAIT_HC
DPLT_P3_D2=500
DPLT_END
DPLT_P3_WAIT_WK
DPLT_P4_D3=500
DPLT_P5_D4=200
DPLT_P5_OFF_HC
DPLT_P6_P
DPLT_P6_SET_HO
DPLT_P6_WAIT_HO
DPLT_P7_P
DPLT_P7_JP
PROGRAM_END

Program name
Loop tag

"Hand open" signal OFF
"Hand close" signal OFF
"Hand open" signal ON

"Hand open" signal OFF
"Hand close" signal ON
Wait "Hand close” signal
Palletize end

Wiait "waiting to put a work" signal

"Hand close" signal OFF

"Hand open" signal ON
Wait "Hand open" signal

Tool number recorded in move step is as followed.
T1 (tool 1) is while grasping work-piece with hand.
T2 (tool 2) is not while grasping work-piece with hand.




5.3 Creating a palletize program

A palletizing program and a de-palletizing program can be generated in the same procedure.
The procedure for palletizing program generation is described hereinafter.

5.3.2 Basic setting

Please make a setting for the palletize pattern number, several signals, etc. that will be used in
the palletizing program.

faran No
"4 ST166F01.001 5 PALLETO1
|“5 ST166FD1.002 5 PALLET
-3 S EETE G|
A
<
N7
Reler
e e T
ot —E Input a program number in which the program is generated and press [Enter]
nter key.
/ >>A basic setting screen like shown below is displayed.

Set the cursor to an existing program and press [Enter] to load the program.
Concerning the precautions for loading an existing program, refer to the Section 5.3.5
Meodifying the ted

i

: ; - I
G 3 =
Polletize pattern No. [N Falfetizeff
Hove kird ' # Palletize [ Depslletize |
#poroach voute = hppr. ~iPowrs € Dowreafiopr. .
Program {oop 7 Eratl|ed  Pisabled =
Laver cont sigral(D} [0
Hork count sigeai@ [0
Pailetize end signai(l} ]
Hand open signat {0} | i
Hard open wait sigralll) {0
Hard cloge sigrab(0} [ q . et
Hand clowe wait glaoal{l) l 0 . .
fiork wmit sigmalCi) |0 . .
] . G S
s i
e i
i
G
‘%@‘%
s, ” e
T It eattam puabsr Press P8 key 46 st ragistarsd
(2) [t e e P o o o retsters
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5.3 Creating a palletize program

When setting the "Move kind" to "De-palletize”, or when loading an existing
de-palletizing program, the screen will be like the figure shown below. (In this case,
"Approach route” cannot be set.

5 4 Nem ]
Palletizeattern Mo [ 11 Fablstizadd
Nove kird . Chletlze  willeiallatipd
ES I £ = Sl ] B
Prosras loo # Brabled " Dissoled
Laver court sisnad (03
Work coint sigrat(l)
Palietize erd <lyral(0)
Hared cosn ua it sigal (1]
Harel < luse glanal (0)
Hard close wait sisnal(l)
Waitir (o et 2 work(1)

I

Feiac:i program Kind to b2 msda.

_E Set the respective parameters and then press <f10 Next> key.
For details of each parameter, refer to the following Table.
Next And, if an existing program has been loaded, the setting values of the program are
displayed in the screen.

Table 6.3-1 Setting items in [Basic setting] screen (Palletize / De-Palletize)

ltem Initial setting Range Description
.The program number selected / inputted in the list
Program No. - — screen is displayed here. This number cannot be
modified in this screen.
Name None Name of the program.
A palletize pattern number which is used in the
; program to be generated is inputted here. When a
Pallstizs;patiaim No. 1 1~100 cursor is here, it becomes possible to select a
(Name) palletize pattern number from the palletize pattern
list by pressing <f8 List> key.
. - Palletize/ | Palletize or de-palletize to be used in the program
Move kind Palletize de-palletize | can be selected here.
'(A&vﬁhpg:gﬁze) Appr.->Down : Aggv:miD Km_l This is an approaching route setting.
Program loop Enableq | Enabled/ | Select whether or not jumping to the top of the
nable Disabled program from the end.
Layer count signal (O) 0 0~2048 The signal number for Layer count signal used by
the palletize start function FN249.
Work count signal (O) 0 0~2048 The signal number for Work-piece count signal used
by the palietize start function FN249.
Palletize end signal (O) 0 0~2048 The signal number for palletize completion signal
used by the palletize end function FN250.
Hand open signal ‘An output signal to open the hand.
(O) 0 0~2048 When setting "0" here, a step that uses this signal
will not be recorded in the program.
Hand open wait signal An input signal to wait until the hand opens.
n 0 0~2048 When setting "0" here, a step that uses this signal
will not be recorded in the program.
Hand close signal An output signal to close the hand.
(O) 0 0~2048 When setting "0" here, a step that uses this signal
will not be recorded in the program.
Hand close wait signal An input signal to wait until the hand closes.
)] 0 0~2048 When setting "0" here, a step that uses this signal
will not be recorded in the program.
Work wait signal (I) An input signal to wait for the work-piece.
(only for palletize) 0] 0~2048 When setting "0" here, a step that uses this signal
will not be recorded in the program.
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5.3 Creating a palletize program

ltem ' Initial setting Range Description
Wiaiting to put a work (I} An input signal to wait for a permission to put the
(only for de-palletize) 0 0~2048 Work-piece.

When setting "0" here, a step that uses this signal
will not be recorded in the program.

5.3.3 Picking position setting

" [ Set the cursor to "(1)Picking position”.
>><f8 Record Current Position> key will appear.

_E Move the robot to a position of picking a work-piece. (The 1st one on the 1st
layer)
In case of de-palletizing program, put the robot to the position of the No.1
work-piece of the lowest Layer.
At this time,
- The manual operation speed can be changed with <f7 Manual Speed> key.
- The manual operation coordinate system can be changed with [INTERP/COORD.]
key.
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5.3 Creating a palletize program

T

Press <f8 Record Current Position>

Record >>The current position and the angle are captured and disp
Current & 8 Frosram creatjon ! — 24 -
Posilion PFrogram Ho: |6 Mame
L [1Ficking positiaon F&r&!
; 1
— Recos
Currant
. Pasition
@ WRaising height [~ 0o
Soeedff]l W[ 100 L [ 10 . Back
hooumey A [ 8 . . |
Intersoiation =L CMOINT Il
. . [ e SRS
I
[:'ﬂ &i-ﬂ&ﬁ@:ﬂ: Ft o £rasn & work & press 18 e
. ] . : it
“ B Input the respective parameters and then press <F10 Next> key.
Moxt For details of each parameter, refer to the following Table.
Table 5.3-2 Setting items in [Picking position setting] screen (Palletize)
Item Initial setting Range Description
The number of the program that is being edited.
Program No. o o This number cannot be modified in this screen.
Name o . The name of the program that is being edited.

This name cannof be modified in this screen.

(1) Picking position

The position and the angle of a picking point are
displayed here. It is not possible to edit the values
directly in this screen.

If <f8 Record Current Position> is pressed, the
current position and the angle are captured and

displayed.
(2) Raising height 0.0 0.0-9999.9 | The raising height after grasping the work-piece.
Speed[%] High 100 1-100 gnr?;iv?/'; speed after grasping the work-piece. (red
Low 10 1-100 Motion speed to grasp the work-piece. (blue arrow)

) Motion accuracy setting that is used after grasping
Accuracy 8 1-8 the work-piece.
Interpolation Selecting the motion from LIN(liner interpolation) or
(displayed on LIN LIN/JOINT | JOINT to move from the upper position of grasping

AXV08.011 and after)

point to the upper position of releasing point.

Table 5.3-3 Setting items in [Picking position setting] screen (De-palletize)
ltem Initial setting Range » Description
Program No. = . The number of the program that is being edited.

This number cannot be modified in this screen.

Name

The name of the program that is being edited.
This name cannot be modified in this screen.

(1) Picking position

The position and the angle of a picking point are
displayed here. It is not possible to edit the values
directly in this screen.

If <f8 Record Current Position> is pressed, the
current position and the angle are captured and
displayed.

(2) Descending height
for picking

The height where the deceleration starts before
0.0 0.0-9909.9 grasping the work-piece.

(3) Raising height after
picking

0.0 0.0-9999.9 | The raising height after grasping the work-piece.

Speed[%] High

100 1-100 Motion speed that is used before/after grasping the

work-piece. (red arrow)
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5.3 Creating a palletize

ltem Initial setting Range Description
Low 10 1-100 Motlon_speed that is used right before grasping the
work-piece. (blue arrow)
Accuracy 8 1-8 Accurapy setting that is used after grasping the
work-piece.
Interpolation Selecting the motion from LIN(liner interpolation) or
(displayed on LIN LIN/JOINT | JOINT to move from the upper position of grasping

AXV08.011 and after)

point to the upper position of releasing point.

5.3.4 Releasing position setting

1

Set the cursor to "(1) Releasing position".
>><f8 Record Current Position> key will appear.

Move the robot to a position of placing a work-piece. (The 1st one on the 1st
layer)
In case of de-palletizing program, put the robot to the position of the No.1
work-piece of the lowest Layer.

At this time,
- The manual operation speed can be changed with <f7 Manual Speed> key.

- The manual operation coordinate system can be changed with [INTERP/COORD.]
key.
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5.3 Creating a palletize program

~E Press <f8 Record Current Position>

R
cﬁéiﬁ} >>The current position and the angle are cagtured and displayed.
Positon & -Progeam credt o
Pragran to, 2 Hawe
&}Rﬁ]&mm pos|tion :
ey .. Pasilicin
(4)nrouch beight [ 0.c0m
(5 Beccending helght 0.0 m
{B)Laaving hetght | 1. () o Back
Soeadl8] o {700 kem[ 10
hesurszy A TE
intermolation  #ip  C JOINT
_E! Set the respective parameters and then press <f12 Execute> key.
Next >>A program will be generated automatically.
If error messages are displayed, follow the displayed instructions.
AS—— For details of each parameter, refer to the following Table.
Table 5.3-4 Setting items in [Releasing position setting] screen (Palletize)
ltem Initial setting Range Description
- The number of the program that is being edited.
Program No. o This number cannot be modified in this screen.
Name o o The name of the program that is being edited.
This name cannot be modified in this screen.
(3) Releasing position The position and the angle of a releasing point for
the 1st work-piece are displayed here. It is not
. . possible to edit the values directly in this screen.
If <f8 Record Current Position> is pressed, the
current position and the angle are captured and
displayed.
(4) Approach height 0.0 0.0~9999.9 | The height where approaching motion is started.
(5) Descending height 0.0 0.0 - 9999.9 The height where loading motion is started after
) ) ) approaching.
(6) Leaving height The height where taking shelter after releasing
0.0 0.0-9999.9
’ ) "~ | work-piece.
. | Motion speed that is used after approach and putting
0, -
Speed[%] High 100 1-100 the work-piece. (red arrow)
Motion speed that is used when putting the
Low 10 1-100 work-piece. (blue arrow)
Accurac 8 1-8 Accuracy that is used after approach and putting the
Y work-piece.
Interpolation Selecting the motion from LIN(liner interpolation) or
(displayed on LIN LIN/JOINT | JOINT to move from the upper position of releasing

AXV08.011 and after)

point to the upper position of grasping point.

Table 5.3-5 Setting items in [Releasing position setting] screen (De-palletize)
itemn initial setting Range Description
Program No. . o The number of the program that is being edited.

This number cannot be modified in this screen.

Name

The name of the program that is being edited.
This name cannot be modified in this screen.

" (3) Releasing position

The position and the angle of a releasing point for
the 1st work-piece are displayed here. It is not
possible to edit the values directly in this screen.

If <f8 Record Current Position> is pressed, the
current position and the angle are captured and
displayed.
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5.3 Creating a palletize program

ltem Initial sefting Range Description
(5) Waiting position to } Position that robot waits a signal for permission to
put 0.0 0.0-9999.9 put a work.
6) Desc_endlng height 0.0 0.0 - 9999.9 Helght. that ' robot begins deceleration to the
for releasing releasing position.
Speed[%] High 100 1-100 Motion speed to move the work-piece. {red arrow)
Low 10 1-100 Motion speed to place the work-piece.(blue arrow)
Accuracy 8 1-8 Accuracy to move the work-piece.
Interpolation Selecting the motion from LIN(liner interpolation) or
(displayed on LIN LIN/JOINT | JOINT to move from the upper position of releasing
AXV08.011 and after) point to the upper position of grasping point.




5.3 Creating a palletize program

5.3.5 Modifying the created program

It is possible to modify the contents of the created program.

But if the program was modified using screen editor or normal teaching operations, there are
some cases where the program cannot be loaded using this menu.

In the steps of a program that was created using this menu, comment data to show the meaning
of the step is recorded. (Refer to Fig. 5.3.1-3. Fig 5.3.1-4)

When loading the program, the comment data and the contents of the step are compared and
their consistency will be check.

Table 5.3-6 Consistency check for the step data

Check item

Process for loading

Process for saving
(after loading)

There is not step for
signal output.

The program is loaded regarding the
signal setting is "0".

There are some

steps that have no

relationship with this
"Program creation"”

Steps manually inserted are ignored
when loading the program.

Those steps will remain after
saving the program.

comment and the
contents of the move

setting values of those step comments
will be displayed.

menu.

There is an A confirmation message for continuing | The concerned steps will be
inconsistency the loading process will be displayed. overwritten with move
between the step If the loading process is continued, the | commands that are newly

generated based on the setting
value.

shared in several

steps has been
modified and is
different each other in
those steps.

If the loading process is continued, a
parameter of a step whose step
number is the smallest among the
concerned steps is used as a valid
setting value.

command.
A value for certain | A confirmation message for continuing | The setting values for the
parameter originally | the loading process will be displayed. parameter of the 2nd step and

the steps following the 2nd step
will be overwritten with the
setting value.

There are plural step
comments that are
the same each other.

A confirmation message for continuing
the loading process will be displayed.
If the loading process is continued, a
step of which the step number is the
smallest is recognized as a valid step.

The following steps will be
deleted.

But in cases listed as below, the loading process will be aborted.
- There is an inconsistency between the step comment and the contents of the step.
- The following functions do not exist in the program.

Palletize

De-palletize

PALLTIZE START (FN249)
PALLETIZE END (FN250)

APPROACH SELECTION (FN374)I

PALLTIZE START (FN249)
PALLETIZE END (FN250)
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5.4 Another creating program

5.4 Another creating program

5.4.1 Palletize optimize path

An example of "FN375 Palletize optimize path" is shown as below.

i Steps to be shifted with pallefize function E
]{Q [A(PO,PY)] O[Pl»O] [P7] . :
__—]; O.LP3] ) E
o 1 | [po] T [P4 ;
p1 | +—0 ® ;
1 I 4+ Klps] ;
— | ® Y. tpel i
e etesnassnanrnraes] i f @ E
-—
1 REM Program name
2 *TOP
3 RESET [O1]
4 SET{0O2]
5 100% LINA8 T2 Move to P1
6 WAITI[I3]
7 WAITI[I2]
8 30% LINATP T2 Move to P2
9 RESET[02]
10 SET[O1]
11 WAITI[I1]
12 100%LINA8 Ti1 Move to P3 =«
13 PALLET3[1,0,010,020] PALLETIZE
14 PALLET3_APR[1,1] APPROACH ON
15 PALLET3 _OPT[1,171 Opiimize path (Reference step : 17}
| 16 100% LINAB Tt Move to P8 (NOTED
17 100% LINA8 T1 Moveto P4 e
18 100% LINA8 T1 Move to P5
19 30% LINATP T1 Move to P6
20 RESET[O1]
21 SET[O2]
22 100%LINA8 T2 Move to P7 *
23  PALLET3 OPT[1,26] Optimize path (Reference siep : 26}
|34 100% LINAB T Move to P10 (NOTEZ2)
25 PALLET3_END[1,030] PALLETIZE FINISH
26 100% LINA8 T2 Moveto P8 *
27 GOTO *TOP To the loop top
28 END
(NOTE1)

The height (=Z coordinates of the pallet coordinate system) of P9 is optimized referring to the height of P3

and P4. (The higher Z is used)

(NOTE2)

The height (=Z coordinates of the pallet coordinate system) of P10 is optimized referring to the height of P7

and P8. (The higher Z is used)




5.4 Another creating program

5.4.2 Palletize select grasp position

W ~NOO DA WN =

An example of "FN376 Palletize select grasp position” is shown as below. This is an example in

which 2 work-pieces are picked up and are placed onto the pallet one by one.

Please make (record) a path for placing a work-piece twice using points that are the same. ([P4,

5, 6] and [P8, 9, 10]) The teaching should be made based on the 1st work-piece.

Just after starting the 1st palletizing, set the grasp position 1 using PALLET3_SELGR

command.

After placing the 1st work-piece, execute PALLET3_END to increment the work-piece counter.
And then before placing the 2nd work-piece, start the palletizing again using PALLET3. And set
the grasp position 2 using PALLET3_SELGR command.

[P12] [P11]
[P1] £[P3] I‘

REM[]

RESET [O1]
RESET [03]
SET[O2]
SET[O4]

*TOP

100% LINA8 T2
WAITI[I5]
WAITI[12]
WAITI[14]

30% LIN A1P T2
RESET[02]
RESET[O4]

SET[O1]

SET[O3]

WAITI[I1]

WAITI[I3]

100% LINA8 T1
PALLET3[1,0,010,020]
PALLET3_SELGR[1]
PALLET3_APP[1,1]
100% LINA8 T1
100% LINA8 T1

30% LINA1TP T1

RESET[O1]

SET[O2]

100% LINA8 T2
PALLET3_ENDI[1,030]
PALLET3(1,0,010,020]
PALLET3_SELGR[2]
PALLET3_APP[1,1]
100% LINA8 T1
100% LINA8 T1

lel,j \m«}@l [Pg]

S
[Ps] /[Pl

[Pe] ~/[P10]

Program name

"Hand 1 close" signal OFF
"Hand 2 close" signal OFF
"Hand 1 open" signal ON
"Hand 2 open" signal ON

Move to P1

Wait "waiting for a work-piece” signal
Wait "Hand 1 open” signal
Wait "Hand 2 open” signal
Move to P2

"Hand 1 open" signal OFF
"Hand 2 open" signal OFF
"Hand 1 close" signal ON
"Hand 2 close" sighal ON
Wait "Hand 1 close” signal
Wait "Hand 2 close” signal
Move to P3

Palletize start

Set the grasp position "1"
Approach ON

Move to P4

Move to P5

Move to P6

"Hand 1 close" signal OFF
"Hand 1 open" signal ON
Move to P7

Palletize end

Palletize start

Set the grasp position "2"
Approach ON

Move to P8

Move to P9
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5.4 Another creating program

35
36
37
38
39
40
4
42

30% LIN A1P T1
RESET[O3]

SET[04]

100% LINA8 T2
PALLET3_ENDI[1,030]
100% LINA8 T2
GOTO *TOP

END

Move to P10

"Hand 2 close" signal OFF
"Hand 2 open" signal ON
Move to P11

Palletize end

Move to P12

To the *TOP
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Chapter6  Convenient functions

This chapter describes special functions or convenient functions that can be
used for the motion check.

8.1 Shorteut ; SRR - 2

8.1.1 R377 Palletize counter réSel.......... oo ieveiieeeine e ceesesesss serssassresannens
6.1.2 R378 Change palletize counter... ..o vvcnscessecseesnon saes
8.1.3 R379 Execution palletize forcibly

6.2 Function Keys (SORWEArE KEYS)... cvvo rimreeiree enernenensierssesan sanssersas - vaseaass O%

6.2,1 Select Pallet.. e e — :
6.2.2 Change Palletize COUNLET .....c.covirveerresiniieeicee e senensnnes reemssnaesenensnons
6.2.3 Palletize direct modification.........c.c.cceovevans

8.3 Special funclions......cccvivinirsiricieninnne

6.3.1 FN377 Get palletize register
6.3.2 FN378 Set palletize register







6.1 Shortcut

6.1 Shortcut

6.1.1 R377 Palletize counter reset

The palletize counters for the palletize task which is designated via the parameter will be reset.
(Both of the Layer counter and the Work-piece counter will be set to "0") It is also possible to reset
the counters of the all palletize tasks.

ltem Contents Setting range
Palletize No. Input the number of the palletize task to | From 1 - 100
reset. If "0" is set, the all palletize tasks | (0:All  palletize
will be reset. tasks)

6.1.2 R378 Change palletize counter

The value of a palletize counter can be set to any desired value.

ltem Description Setting range
Palletize Set the number of the palletize task of | From 1 to 100
number which the counter is to be changed.
Layer counter | Set a new Layer number. From 1 to 50
Work-piece Set a new Work-piece number. From 1 to 99
counter

6.1.3 R379 Execution palletize forcibly
Applicable on the software version AXV08.011 and after.

This can change the palletizing status to “ongoing” while robot is stopping. This is the same
status after FN249 Palletize start is executed.
Also palletizing counter can be changed as wanted.

ltem Description Setting range
Palletize Set the number of the palletize task of | From 1 to 100
number which the counter is to be changed.
Layer counter | Set a new Layer number. From 1 to 50
Work-piece Set a new Work-piece number. From 1 to 99
counter

O

IMPORTANT

When this R code is inputted and program playback is restarted, beware that immediately
robot starts shift motion from the first move step.
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6.2 Function keys (Software ke

6.2 Function keys (Software keys)

6.2.1 Select Pallet

When operating the robot in manual mode, it is possible to change the operation coordinate
system to the designated pallet coordinate system.

ﬂ Press <Select Pallet> key.
>>The following pallet fist will be displayed.

" B Set the cursor to the desired pallet and press [Enter] key.
>>The current coordinate system will be switched to the designated pallet coordinate
system and "User" is displayed in the screen.




6.2 Function keys (Software keys)

6.2.2 Change Palletize Counter

It is possible to set any desired value to the palletize counter.

~ I Press <Change Counter> key.

T e L

Plaase il et 22 rasber. T - 98]

" Input a palletize pattern number and then press [Enter]
>>A following message will be displayed.

| Pleass wnt new baver rurberil - 53
[,

"~ B Inputa new layer number and press [Enter].
>>A following message will be displayed.

&9 Charms falletize conter

Plesse input new work maberf] - 13

ff.2.

B Input a new work-piece number and press [Enter].
>>The inputted values are set to the palletize counter.
The values can be confirmed using Palletize monitor.
Concerning the palletize monitor, see the Chapter 7.
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6.2 Function keys (Software keys)

6.2.3 Palletize direct modification

It is possible to modify the palletize pattern directly by adjusting the robot position to the
work-piece in manual operation.

—n Stop the robot while the palletizing is being executed and manually move the
robot to a position where the work-piece is to be placed.
Press <Pattern Direct Modify> key.
>>A following message is displayed. Please follow the diagram shown as below.

Palletlze paitarn 15 miditied wo thal
this stee my ol roe st oy,

OK

) ?;”h:ﬂ et e apedied w»ﬁm&tiﬂ Habs of i

\) [Layerhb?i?lamﬁe%}
Hodify the pattern e%*oﬂm (]

2 o If the Plane No. for the current

Layer is used in the other Layers

=
) U:ﬁ:; :ﬁ"lﬂ:‘rimr h%. }") %f;lzi‘giﬂnml i% e n smveral davers.
_____ ot e %ﬁ‘&l@ 1t 16 reccesary to add 2 plae patter bo pod(fi only this et
OK . A\ z ﬁgft.&é; Plat catlernd e sdded. b
- & e .
Modification is executed. L in e ] o |
The "height adjust.” is applied for
the current Layer. And X.Y, and OK
dZ are applied only for the current OK
work-piece.
Modification is executed. ) SR ) U m ]
X it BELFT.
X, Y, Z, and dZ are applied only S i
for the current Work-piece. e
(] wem |
OK
Modification is executed.
The curmrent Plane pattern is copied to an unused Plane
pattern and then X,Y,Z,and dZ are applied only for the
current work-piece. Thé Plane pattern generated here is
CANCEL: The direct modification will not be applied. applied for the current Layer.




6.3 Special functions

6.3 Special functions

6.3.1 FN377 Get palletize register

"Palletize registers" are internal variables to manage the status of the palletize function.
Normally it is not necessary to handle those values by yourself because the system software
handles them. But by reading/ modifying those values, it becomes possible to build a complex

motion.

[Example]

- Change the robot's motion path by referring to the current value of the palletize counter

- Skip the counter intentionally for a certain purpose.
- Modify the shift amount.

This application command is a command to copy the value of a palletize register to a desired
variable of the controller. To write the modified value back to the register, please use " FN378
PALLET_SETREG".

Mnemonic Number Command
PALLET3 GETREG FN377 Get palletize register
. Parameter Data ~ Description, setting range
1st . Target variable No. to store value
parameter Mg o Select from VI, V%, Ll or L%
2nd - This specifies the palletizing number to be
parameter Palletize No. executed. (1 to 100)
3rd Register type Set number of Palletize Registers(1 - 255)
parameter (Start) (1to 16)
Set number of Palletize Registers(1 - 255)
4th Register type (1 to 16)
parameter (End) You can select and get consecutive register
values from Start to End

Table 6.3-1 Register list

No. | Register name Description Type Range | Permitted to be
over-written
1 Palletize No. Target palletize No. Int. 1~100
2 Pallet No. Target pallet No. Int. 1~100
3 Running status Stop or Running int. 0/1
4 Type Palletizing or De-palletizing Int. 0/1 o
5 Layer counter Layer No. in running Int. 0~50 o
6 Work counter Work No. in running Int. 0~99 o
7 Total counter Total work counter in running Int. 0~4950
(Counting from the 1st
work-piece of the 1st Layer)
8 Grasp position Work grasp position No. in use | Int. 1~4 o
sel.
9 Approach dir. Approach direction in use Int. 0~8 0
10 | Layer count LSB Signal No. of Layer count | Int. 0~1024 o
signal signal
11 Work count signal | LSB Signal No. of work count | Int. 0~1024 o
signal
12 | Work complete Work complete signal No. Int. 0~1024 o
signal
13 | Shift value X Current shift value of X axis | Real — o
based on the pallet coordinate
14 Shift value Y Current shift value of Y axis | Real — o
based on the pallet coordinate
15 Shift value Z Current shift value of Z axis | Real —_ °
based on the pallet coordinate
16 Shift value Rz Current shift value of Rz axis | Real — °
based on the pallet coordinate
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6.3 Special functions

6.3.2 FN378 Set palietize register

"Palletize registers” are internal variables to manage the status of the palletize function.
Normally it is not necessary to handle those values by yourself because the system software
handles them. But by reading/ modifying those values, it becomes possible to build a complex
motion.

[Example]

- Change the robot's motion path by referring to the current value of the palletize counter
- Skip the counter intentionally for a certain purpose.
- Modify the shift amount.

This application command is a command to copy a value of a desired variable of the controller
to a specified palletize register. To copy a value in a register to the controller's variable, please use
"FN377 PALLET_GETREG".

= In case of using software version AXV08.011 and after

Some register is permitted to be over-written, but some is not. Pleas refer to the table 6.3-1
register list for detail.
If registers not permitted to be over-written, alarm is not generated but register is not changed.

Mnemiohic Number Command
PALLET3 SETREG FN378 Set palletize Eﬁister
Parameter Data Description, setting range
1st . This specifies the palletizing number to be
parameter el executed. (1 to 100)
2nd Register type Set number of Palletize Registers(1 - 255)
parameter (Start) {1 to 16)
Set number of Palletize Registers(1 - 255)
3rd Register type (1to 16)
parameter (End) You can select and write to consecutive
registers from Start to End.
4th . Target variable No. to store value
parameter Variable No. Select from V!, V%, L! or L%

JANN

=== ——— e L= ——————— e ——— = == =S e

The value of the palletize registers affects the motion of the robot. Pay special attention not
to change their values carelessly.

CAUTION

Only by changing of “layer counter” and “work counter”, shift amount is not changed.
When "FN249 Palletize start” is executed, new shift amount is calculated in accordance with
the current counter.

To switch the work grasping position using the work-piece number, get the current work-piece number to a V%
variable etc. using "FN377 PALLET3 GETREG" and make the program so that a suitable "FN376
PALLET3_SELGR" is executed via e.g. "SWITCH" flow control command etc.




Chapter 7 Motion checks and operation

This chapter describes the useful functions that are available during the motion
checks or automatic operations.

7.1 Monitoring the current statuses........cc.c.....

7.1.1 How to display the palletize counter monitor..........cccovvvoveceeereeevecan . 7-1
7.1.2 How to modify the palletize counter ... 7-2






7.1 Monitoring the current statuses

7.1 Monitoring the current statuses

7.1.1 How to display the palletize counter monitor

In this palletize function, it is possible to execute several palletize pattern in parallel (Simultaneous
palletizing / Multiple palletizing). Using "Palletize Monitor", it is possible to monitor which palletize pattern is
handling which work-piece.

A variable that holds the number of the work-piece which is being handled is called as "Palletize counter
(Work-piece)". And, a variable that holds the number of the Layer which is being handled is called as
"Palletize counter (Work-piece)". When a new palletizing task is started, both of those 2 counter values are
set to "1", and then they are incremented when executing "FN250 Palletize end". In short, at the start
function (FN249), the value will show the number of the work-piece which will be loaded from now on and at
the end function (FN250), the value will change to the value which show the number of the next work-piece.

When the palletizing task is finished completely, both of the Layer counter and the Work-piece counter will
become "1"

The value of those counters can be monitored in real-time by the following operations.

"l Select Teach mode or Playback mode.

EE | "B Press <Palletize Monitor> key.

| >>A monitor screen for palletize counter will be displayed.
Pailetize 1

_J- Wo. Fallet Laver Work Hame |

i 8 1 126 [ 178 Palletizel
2 00 [ 1A 2078 PalletizelZ
3 1 [ 044 [0 /4. Pallelizely

ltem Content
This is a number of the palletize which is currently being executed.
No. The all palletize patterns which are registered are displayed.
Pallet This number shows which pallet (coordinate system) the concerned

palletize pattern is using..

The current Layer number and the total number of the layers are
Layer displayed here. When not being executed, the display will be like

"0 / Total number”

The current work-piece number of the current layer and the total

Work number of the work-pieces of the layer.
(Work-piece) | When not being executed, the display will be like
"0 / _ll
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7.1 Monitoring the current statuses

7.1.2 How to modify the palletize counter

The contents of the pailetize counter can be modified using an editor mode of palletize monitor.

" I Press <Palletize Monitor> key.
>>A monitor screen f lletize counter will be displayed.

E Press [EDIT] key.
>>The monitor screen will enter an editor mode.
% - n Program | Step 12/2812009 41:05

PALLETO1

—E Select the Layer or Work-piece to be modified and then input the desired value.
To abort the palietize function, set "0" for the Layer or Work and press "Complete”. To
enter palletize execution status from the not-executed status, set a value except for "0"
both to Layer and Work.

~ B Press <f12 Complete> key.
>>The counter is changed.




Chapter 8 Troubleshooting

in this chapter, troubleshooting related to the palletize function (s described.

t 8.1 Trouble ShootiNg .....ccociire e e eneman s cmtesr e semns o O






8.1 Trouble shooting

8.1 Trouble shooting

No. A2201 (Alarm)
Message Palletize-end does not follow Palletize function.
c This error is detected when "FN249 Palletize start" and "FN250 Palletize end" functions are
ause . o
not executed in an correct combination/order.
Please check if these 2 functions are recorded in a correct order. If there is an incorrect step,
Countermeasure correct the program. When this error is detected even if the recorded steps (Palletize start
and end) look correct, because it is assumed that the execution status of the palletize start
and palletize end are conflicting, execute "R0 Reset & step 0 return” to cancel the confliction.
No. A2202 (Alarm)
Message More than 32 Palletizing routines not allowed.
Cause When palletizing of 32 or more is executed at the same time, this error is detected.
Countermeasure Terminate the' unnecess?ry palletize by using "R377 Palletize counter reset" or "R378
Change Palletize counter” shortcuts.
No. A2203 (Alarm)
Message Palletize data is abnormal.
[FN249 palletize start] function calculates the shift amount using palletize data. This error is
Cause detected when the calculation result was incorrect. The reason is assumed that the
necessary data for the calculation is not set yet.
Countermeasure Please refer to palletize data.
No. A2204 (Alarm)
Message Multiplex palletize over.
Cause This error occurs when multiplex palletize over 8 is carried out.
Modify the program so that the number of the multiplex palletize does not exceed 8. Or, finish
Countermeasure an unnecessary palletize by using "R377 Palletize counter reset" or "R378 Change Palletize
counter” shortcuts.
No. A2173 (Alarm)
Message Shift value limit exceeded.
Cause Not only in case of palletize motion, when the robot tries to move with shift motion exceeding
the "Shift limit" value, this error is detected.
Check the "Shift limit" setting. Or, correct the palletize data so that the calculated shit amount
Countermeasure does not make an impossible shift motion.
No. A2861 (Alarm)
Message The designated palletize No. is not registered.
Cause The palletize pattern of designated number by function etc. is not defined.
(1) Please use a registered palletize number.
Countermeasure (2) Please register the palletize pattern of the number concerned.
No. A2862
Message Designated palletize number has never been executed yet.
Palletize status is registered in palletize register when executing it once, and maintained until
Cause it is reset. This operation cannot be done to a palletize number unregistered in the palletize
register.
(1) Please designate an already-executed palletize number.
Countermeasure (2) Please execute the palletize of the designated number at least one time before doing this

operation.
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8.1 Trouble shooting

No. A2863

Message Designate a palletize number which is being executed.

Cause This operation is available only for a palletize which is being executed.

Countermeasure (1) Designate a palletize pumber which is being executed. _ . .
(2) Please execute palletize of the designated number before doing this operation.




Part 2

Palletize function

The part which is to be read differs depending on the setting of
[Constant Setting][12 Format and Configuration] [7 Application]

In case of "Palletize", refer to "Part1:Advanced palletize function”
In case of "Handling”, refer to "Part2: Palletize function"
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Chapter 1 Outline

The term "palletizing” refers to the task involved in arranging objects in an
orderly manner. By merely teaching the loading (or unloading) operations for one
workplece and by specifying the number of workpieces and the way in which they
are to be loaded (unloaded) and positioned, it is possible to teach the loading (or
unloading) operations for all workpieces.

1.1 What the palletize function does
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1.1 What the pailetize funclion does

| 11 What thé paﬂétize function does

1.1.1 Outline

The term "palletizing" refers to the tasks involved in arranging objects (hereafter referred to as
workpieces) in an orderly manner. The palletize function of the AX control unit enables the loading (or
unloading) operations for all workpieces to be easily taught merely by teaching the loading (or
unloading) operations for one workpiece and by specifying the number of workpieces, and the way in
which they are to be loaded (or unloaded) and positioned. Conversely, the term "depalletizing” refers
to the tasks involved in unloading in sequence workpieces which have been loaded.

The AX control unit offers two methods to teach palletizing. One is the "simple palletizing" method
which is extremely easy to teach, and the other is the "complex palletizing" method which can be
applied to complex and many different patterns. Select the method which better suits the way in which
the workpieces are to be arranged and loaded.

1.1.2 Simple palletizing

Simple palletizing is used when the workpieces will all be facing in the same direction and when the
way in which they are to be loaded at each level is the same (bar loading or flat loading). It can even
support simple offset loading.

The number of patterns supported by simple palletizing is fewer than with complex palletizing, but
its advantage is that the teaching method is extremely easy.

The platform on which the
workpieces are loaded is
called a “pallet”.

y A —

/1: ,-".//

Fig. 1.1.1 Example of loading by simple palletizing

1.1.3 Complex palletizing

Complex palletizing is used when loading workpieces that come in shapes with different lengths
along the left and right sides or when loading workpieces which are laid out in different directions at
each row or on each level.

Compared with simple palletizing, complex palletizing requires many more data items to be set
which makes the teaching more complicated, but it flexibly supports all kinds of loading methods
which cannot be defined by simple palletizing.

Fig. 1.1.2 Example of loading by complex palletizing
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1.1 What the palletize function does

1.1.4 Frequently used terms

Brief definitions of some of the terms which are used by the palletizing function are given below.

Table 1.1.1 List of terms

Terms

Significance

Simple palletizing

This refers to a method of defining the palletizing of workpieces in predetermined
patterns using simple data settings. The number of patterns supported by simple
palletizing is fewer than with complex palletizing, but its advantage is that the
teaching method is extremely easy.

Complex palletizing

This refers to a method of defining the palletizing of workpieces in different ways
using detailed data settings. Compared with simple palletizing, complex palletizing
requires many more data items to be set which makes the teaching more
complicated, but it flexibly supports all kinds of loading methods which cannot be
defined by simple palletizing.

Layout pattern

This term is used in connection with complex palletizing. It refers to the way in
which the workpieces on one level are laid out. A complete palletizing pattern is
established if these patterns are combined for the number of the load levels
concerned.

Load level

This term is used in connection with complex palletizing. This refers to the number
of levels created by stacking the workpieces on top of one other.

Palletize counter

This refers to the data that indicates the number of the workpiece which is now
being processed in the palletizing task. It is useful as an indication of the progress
made in the palletizing task.

Palletize table

This refers to the data that indicates the progress made in the palletizing task, and
it is automatically generated by the software. It enables real-time monitoring during
robot playback. While the robot is shut down, new data can be registered, old data
can be deleted and the palletize counters can be preset.

Simultaneous palletizing

This refers to executing more than one palletizing task at the same time. (When
one palletizing task ends, the next one begins.)

Multiple palletizing

This refers to executing another palletizing task while a palletizing task is already
being performed. It involves adding each palletizing shift amount and performing
the shift operations.

Depalletize

This refers to executing opposite operation of the palletizing.

1.1.5 Performance

Table 1.1.2 Specifications and performance of palletizing function

Terms

Significance

Simple palletizing

100 patterns can be registered (using palletizing numbers 1 to 100).
Workpieces can be loaded up to 50 load levels.

Complex palletizing

100 patterns can be registered (using palletizing numbers 101 to 200).
Workpieces can be loaded up to 50 load levels.

Layout pattern

100 patterns can be registered. (The information on how the workpieces are to
be laid out on each level as used by complex palletizing is set.)

Number of simultaneous
palletizing operations

Up to 32 palletizing operations can be executed at the same time.

The status of these operations while they are being executed can be monitored
by the palletizing monitor.

Number of multiple
palletizing operations

Up to 8 multiple operation

Other

Simple palletizing and complex palletizing can be combined in operations.

The maximum number of workpieces which can be loaded by a single palletizing
operation is 999.

Using the palletize counter preset function, additional workpieces can be
registered, specific workpieces can be preset and the palletizing operation now
being executed can be deleted.




1.2 Task stages from teaching to operation

1.2 Task stages from teaching to operation

This section describes the work flow up to the stage where the robot executes the palletizing (or depalletizing) task.

At this step, the user coordinates are registered using one corner of the
pallet as the origin.

The robot loads or unloads the workpieces as it shifts using this
coordinate system as a reference.

(1) Registering the user coordinates

At this step, the palletizing data (set of data in which the workpiece
loading or unloading pattern is registered) is registered. There are two
. . ways to register the data, simple palletizing and complex palletizing.
(2) Setting the palletizing data One of them is selected and the data is registered.

Simple palletizing is the better choice when it comes to bar loading, flat
loading or other simple loading or unloading operations.

(3) Teachin At this stage, the workpiece loading or unloading operations and the
g application commands for performing the palletizing tasks are taught.

At this stage, a motion check is performed using CHECK/GO, etc. for
(4) Operation check the taught robot program, and modifications are made to what has
been taught if they are required.

(5) Operation At this stage, the palletizing task is actually executed.

Fig. 1.2.1 Tasks from teaching to operation

1.2.1 Registering the user coordinates

Since it is by shifting based on the user coordinate system that the palletizing operations are
achieved, this user coordinate system which serves as a reference must be registered ahead of time.
Register the user coordinates where one corner of the pallet which will be used to load the

workpieces serves as the user coordinate origin.
Open [Service Utilities][10 User Coord. Definition] screen to register the user coordinates.

1.2.2 Setting the palletizing data
"Palletizing data" refers to the set of data in which the workpiece loading and unloading patterns

have been registered.

There are two ways to register the data, simple palletizing and complex palletizing, so decide which
option to select. Simple palletizing is easy to teach so select it when it comes to bar loading, flat
loading or other simple loading or unloading operations.

Up to 100 simple palletizing patterns and up to 100 complex palletizing patterns can be registered.

Open [Constant Setting][17 Handling Application] screen to set the palletizing data.

For further details, refer to chapters 2 and following.




1.2 Task stages from teaching to operation

1.2.3 Teaching

The application commands (functions) are used for palletizing.

The palletizing tasks can be carried out by the robot simply by recording the "grip /E release”
operation for the first workpiece and then recording the application commands, namely, "FN47
Palletize start” and "FN48 Palletize end."

For further details, refer to chapters 2 and following.

Execute every palletizing operation with one palletize start command and one palletize end
command which is paired with the start command. (This does not apply to the "FN65 Direction select
palletize” command.)

1.2.4 Motion check and initiating operation

Check the prepared robot program using CHECK/GO or 1-step playback, ascertain whether the
robot will be performing the desired operations and, if necessary, modify what has been taught.

Upon completion of the motion check of the robot program, actually play back the program in the
1-cycle or continuous playback mode.

The steps taken to monitor the number of the workpiece currently being palletized or resume
operation starting with an interim workpiece after an unexpected interruption to the previous operation
are described in chapters 2 and following.




Chapter 2 Setup

This chapter describes the setup precedure for using the palletizing function.

2.1 SBUP cooveeriermenrrirarnens e ey 2
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The palletizing function is provided in an optional software program. It cannot be used unless it is specified prior to
shipment from the factory.

"Material handling” must be selected as the application setting. If the palletizing function option is specified, it is set
prior to shipment from the factory, so no changes need to be made to the settings.
This is all that the setup entails: no other special setup work for using the palletizing function is required.




2.2 Input/output signals dedicated to palletizip

2.2 Input/output signals dedicated to palletizing )

2.2.1 Palletize end output signal

This output signal is used exclusively by the palletizing function.
It indicates that palletizing has been completed (the pallet is fully loaded). Use it to check that the
workpiece loading or unloading task has been completed successfully.

There is no need to allocate it: a general-purpose output signal is specified directly in the "FN48
Palletize end" application command and output.

2.2.2 Palletize acknowledge output signal

This output signal is used exclusively by the palletizing function.
It outputs the fact that the palletizing has been forcibly ended to an external device. Use it as the
signal that confirms that the workpiece loading or unloading task has been forcibly ended.

There is no need to allocate it: a general-purpose output signal is specified directly in the "FN49
Palletize reset" application command and output.

The palletize acknowledge signal is set to ON when the "FN49 Palletize reset’ command is

executed. Two options are available as the condition for setting it to ON. Refer to the operating steps
described in the next section.

| Setting the palletize acknowledge signal output condition

Select the [TEACH] mode

G

3 interrupt detection valie @ Present O Irstruction
4 Shitt carcel stes record ¢ Disabled © Enabled
6 Shift clearance on step U #Cleaf  C NoClear
1§ Palletize acknowledse i Exe. A C Enabled

z Open [Service Utilities][22 Handling Application][1 Handling conditions]
Cervce. screen.
o >> The following screen will appear.
1 Search range B 0.0 :
2 Search basis write T §

e

e

i
i

Align the cursor with "6 Palletize acknowledge”, and check one of the radio
ENABLEJ+[(:L|:|] [lf‘}] buttons using [ENABLE] key and [Left] or [Right] cursor key.

Parameter Description

Exe. Onl The signal is output only when the input condition established by the "FN49
- Oonly Palletize reset" command is satisfied and the palletize counter has been reset.

Enabled The signal is always output when the "FN49 Palletize reset’ command has
been executed regardless of whether the palletize counter is reset.

Press f key <Complete>, and exit [1 Handling conditions] screen.

2.2.3 Palletize counter value output signal

It is an output signal only for the palletize function.
This signal can in real time output the palletize counter value in the binary.

Refer to "3.2.3 Defining how to load (or unload) using simple palletizing”, "4.4 Setting the complex
palletizing data" for details.




Chapter 3 Simple palletizing

This chapter describes how to perform the settings to define the palletize data
using simple palletizing.

3.1 Deciding whether to use simple palletizing or complex palletizing.......coo v o ccreen. 3-1

3.2 Simple PAlBfiZING .. .o cecevriee s cviescveinn s vsmaaser e ore sranssnsrsecaan csessenssveesre 3o
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3.1 Deciding whether o use simgple palletizing or complex palletizing

The operator must first decide whether to use simple palletizing or complex palletizing.

Simple palletizing has a narrower application range than complex palletizing, but its advantage is that the teaching
method is extremely simple. Therefore, simple palletizing is used if the proposed operation can be managed by
simple palletizing.

A
/ 4 ‘ The platform on which the
- /!V /| workpieces are loaded is
' called a “pallet”.
| A

Fig. 3.1.1 Example of loading by simple palletizing

With simple palletizing, four patterns have been prescribed in advance for loading the workpieces. These patterns
are shown in Fig. 3.1.2. Simple loading such as bar loading and flat loading constitutes the basic palletizing method.
Simple offset loading can also be supported by specifying the "Offset" value.

Use simple palletizing if the workpiece loading method to be used is supported by one of the four prescribed
patterns. If it is not supported by any of these patterns, use complex palletizing.

x| imh
o

<Pattern 0> <Pattern 1>

The workpieces are loaded in sequence first in the X | The workpieces are loaded in sequence first in the Y
“direction with the offset in the X direction. i direction with the offset in the X direction.

X

<Pattern 2>

The workpieces are loaded in sequence first in the X
direction with the offset in the Y direction.

<Pattern 3>

The workpieces are loaded in sequence first in the Y
direction with the offset in the Y direction.

Fig. 3.1.2 Four simple palletizing patterns
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pallelizin

Fig. 3.1.2 shows cases for each pattern where the offset amount has been set in "Offset.”
For reference purposes, figures showing how the workpieces are loaded when 0 mm is set for "Offset” are provided
below. This is the most straightforward form of flat loading.

Workpieces flat-loaded when patterns 0 and 2 are
selected

Workpieces flat-loaded when patterns 1 and 3 are
selected

Fig. 3.1.3 Examples of most straightforward loading with simple palletizing based on an "Offset" setting of 0




3.2 Simple palletizin

3.2 Simple palletizing

3.2.1 Outline

With simple palletizing, the workpieces are stacked on each level according to the same

straightforward pattern.
Simple palletizing has a narrower application range than complex palletizing, but its advantage is

that the teaching method is extremely simple.

In total, a hundred palletizing patterns can be defined.
The set data is recorded in the simple palletizing data file (PALLET-SPL.CON).

The sequence of steps to be taken is described below.

3.2.2 Registering the user coordinates
Since it is by shifting based on the user coordinate system that the palletizing operations are
achieved, this user coordinate system which serves as a reference must be registered ahead of time.
Register the user coordinates where one corner of the pallet which will be used to load the
workpieces serves as the user coordinate origin.

The origin is recorded in such a way that a characteristic part such as the comer of the pallet or of
the workpiece is brought into alignment with the tool tip position (TCP) of the robot. If the mechanical
construction of the gripper is such that there is no part that indicates the TCP, attach an object with a

sharp tip or take some other such step so that the TCP can be identified.

What are important about the user coordinates is their directions rather than the origin position.
The actual workpiece loading or unloading position is determined by this direction. From the
position decided on as the origin, record the position correctly taken in the X (Y or Z) direction.

User coordinate
No.2

S —_

/ Pallet A /7
4 .fi-"'r
I s ]
/ Vi — /
/ 4 WORK1 WORK3 | | WORKS A
z v ,{ff X,*' WORK2 Y/
WORK | | WORK2 | | WORKs | { woRKka | | /4 / e
;7 o Jf' /"
|// a"r. "l:';
I / /
X !_.-" f:ff
z Pallet B
- /
User coordinate
X

No.2

Machine (robot)
coordinates origin point

Fig. 3.2.1 User coordinate

Open [Service Utilities][10 User Coord. Definition] screen to register the user coordinates.
The operating steps will be skipped here.




imple palletizing

3.2.3 Defining how to load (or unload) using simple palletizing

Select the [TEACH] mode

Open [Constant Setting][17 Handling Application][1 Simple palletize] screen.

>> The following screen will appear.

Up to 100 simple palletizing patterns can be registered. The numbers in the
vertical columns are the numbers of these operations. For teaching, these
numbers (palletizing numbers) are specified using the application commands.

When each detailed display screen is opened, a screen on which the pattern
names, dimensions, and other detailed information are set appears.

Align the cursor to the name field of the palletizing number to be set, and
press f key <Detail>. It does not matter if the numbers are not continuous.

>> The following screen will appear.




3.2 Simple palletizing

f key Description
List Use this to return to the simple palletizing list screen.
@' Use this to initialize all the data displayed.
Cloar
o
= Use this to copy the displayed data into another palletizing number.
Copy

Align the cursor with the "Name", and register a unique name which is easy
to identify.

Open the soft keyboard by pressing [ENABLE] and [EDIT] keys, and input
the name.

Align the cursor with the "User axis number”, and input the number of the
pre-defined user coordinates.
>> When the user coordinate number is set, the comment which is set for the
corresponding user coordinate data is displayed. (Comments cannot be edited on
this screen. A comment which has not been set will not be displayed.)

@ Align the cursor with "Palletize pattern", and input the number (0-3) to be
used among the four prescribed simple patterns.

>> The data can easily be set since a pictorial guide appears at the bottom of the

screen.

811 Sindle nalletize i

Pattemn No.1 List
Hame T -
User coordingte rumber | S
Palletize pattem: [ ] | Cuput
Dffest Cran) 0.0 ] Bt
fis length () X 000X 0.0 Z[ 0.0
Work ceurt X i - 0
2 =hift of decal|etize r Work leneth @ Axis lensth

-
-

Palletize counter valle ostet sigrall ©

F A ;
;s a
y EaT
%—}
 Paemd > paumd T
I:?][&:t imole pat mm, To- gq mm@

Align the cursor with "Offset,” and set the offset amount by which the
workpieces are to be offset when they are loaded. Straightforward flat
loading will be selected if 0 mm is set as the "Offset" value.

For details on how to measure the offset dimension, refer to Fig. 3.1.3.

E Align the cursor with "Axis length™ and "Work count,” and input the
appropriate values while referring the figure below.
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3.2 Simple palletizing

Total length
of X axis

4 Total length
- I of Z axis

| 1 //I Y

Total length
of Y axis

X

Fig. 3.2.2 Total length of axis and workpiece count

For instance, when square workpieces measuring 100 mm along each of their
sides are loaded as shown in the figure, the values to be entered for "Axis length”
and "Work count” will be as given below.

Axis length Work count
X Y z X Y
300 200 200 4 4 3

@ Align the cursor with "Palletize counter value output signal”, and allocate
the signal number to output the palletize counter value in the binary.
>> |f the first signal number of ten "palletize counter value output signal” is input, a
consecutive signal number is automatically set to nine remainder.

Press f key <Complete> to exit the setting screen.
>> Check whether any data is still to be set, and if there are no problems, the data
set is saved in the simple palletizing data file (PALLET-SPL.CON).

If data still to be set is detected, a message such as the one shown below
appears. Set the appropriate value, and perform the data save operation again.

1 Simple palletize

A The user coordinates data doss mot exist.

Table 3.2.1 List of simple palletizing setting parameters

ltem

Description

Name

This is used to set a unique name for identifying simple palletizing.

Setting range: 20 half-size characters (full-size characters may also be used)

Initial value: Full-size/half-size space characters

User axis number

This is used to set the number of the user coordinate system used by the
palletizing task. It must be registered on [Service Ultilities}[10 User Coord.
Definition] screen in advance.

Initial value: 0




3.2 Simple palletizing

ltem

Description

Palletize pattern

The four loading patterns shown in Fig. 3.1.2 are provided.
Select which of the patterns is to be used for loading.

Initial value: 0

Offset

This is used to set the offset amount for offset loading. Straightforward flat loading
will be selected if

0 mm is set as the "Offset" value. Refer to Fig. 3.1.3.

el bt L L L LT T T T SRR

Initial value: 0 mm

Axis length

With the corner of the pallet made to serve as the user coordinate origin, this
parameter is used to specify the distance between the centers of both ends of the
workpieces which have been laid out in each of the coordinate directions. It is used
for automatically calculating the workpiece dimensions.

(*) When setting a depalletize operation, please see the item “Z shift of
depalletize” shown below.

Initial value: 0 mm

Work count

With the corner of the pallet made to serve as the user coordinate origin, this
parameter is used to specify how many workpieces are to be laid out in each of the
coordinate directions. It is used for automatically calculating the total number of
workpieces to be loaded on the pallet and the workpiece dimensions.

(*) When setting a depalletize operation, set minus value for Z.

Initial value: 0

Z shift of depalletize

(For setting this item, it is
necesarry to switch the
operator class to Specialist
or higher.)

This is used to select the method to set the Z shift amount that is used when
executing depalletize.

Work length: The Z length (=height) of the workpiece is used for the Z axis length.
Axis length: The length which ties the central point of the both ends of workpieces

that are arranged along Z direction is used for the Z axis length. (This method is the
same with palletize)

Initial value: Axis length
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3.2 Simple palletizing

ltem

Description

Palletize counter value
output signal

The signal to output the palletize counter value in the binary is allocated.

If the first signal number of ten "palletize counter value output signal” is input, a
consecutive signal number is automatically set to nine remainder, though ten
output signals exist because the number that palletize is possible is up to 999.
The following error messages are displayed when overlapping with other signals.
Set it again after pushing f key <Output Ref>, and finding the signal number not
used on the output signal screen.

1 Simple palletize

Error! Exist Same Value.
=
<Example>

When “41" is set in "palletize counter value output signal” column, “42" ~ “*50" of the
remainder is set automatically.

[When the palletize counter value is “5"]

Because if “5" is shown by the binary it becomes “0101(2)", “41" and “43" are
turned on, and “42" and “44” ~ “50" are turned off
It is displayed in [User Outputs] monitor as follows.
utput S or
A4 0072 BoT3T0aTE §0is NaTe OiT 0018 001510020
0021 0022 0023 0024 (025 0026 0027 0028 0029 0030
0031 0032 0033 0034 U35 G036 GUST O3 0028 H040
004110042 [0043] 0044 0045 0046 0047 0048 0050
AP atetizs counter valus adtput =ienel ESASERINGE P HHEES 100 (0BM
061 D052 D0BZ 0DB4 C0RSI0088 G067 008G OisH n0T0
a7l oiF2 Dor3 0Tl oniE 007 oEE nove ooTalinaen

Sefting range: 002039

Initial value: 0
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Chapter 4 Complex palletizing

This chapter expiains how fo perform the settings when the palletizing data is to

be defined using complex palletizing.

4.1 Qutline .. R T e Y P L S BTl o
411 Outilne of complex paﬁetlzang e b S Bt vt et e b
4.1.2 Setting procedure for complex pailetizmg .......... 42

4.2 Registering the user coordinates ........cccccrur .. e, B3

4.3 Setting of “Locate pattern position” parameter..... . .. ... 4-4

4.4 Registering the layout pattern .... S 4B
4.4.1 Procedure for defining workpiece posmon

{in “Work Scale/Gap” mode} . . 4-6
4.4 2 Registering location pattern {in "Work Scale/Gap" mode) e oY)
4.4.3 Procedure for defining workpiece position (in "Shift value” mode) o A-13
4.4 4 Registering location pattern {in *Shift value” mode] ... . 4158

4.5 Setting the complex palletizing data ..........coerreeir i creeresers s sseers e 4-18
4.5.1 Setting of highly effective palletizing data

{in “Work Scale/Gap” mode) ... .... ...4-18
4.5.2 Setting of highly effective pai!etlzmg data {in “Shift value" mode) .. 4-22
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L 4.1 Outline

4.1 Outline

4.1.1 Outline of complex palletizing

By specifying any workpiece dimensions and any way of laying out the workpieces on each level
(layout pattern), complex palletizing can achieve many different kinds of palletizing which are beyond

what is offered by simple palletizing.

CAUTION
The “Shift value” mode can be used by AX control software versions later than AXV07.21.

AX control software versions earlier than AXV07.20 are only available for the “Work Scale/Gap”
mode.

A total of 100 patterns can be defined with complex palletizing.
The data set is saved in the complex palletizing data file (PALLET-CPX.CON).

Fig. 4.1.1 Example of loading by complex palletizing




4.1.2 Setting procedure for complex palletizing

The steps taken to set the complex palletizing data are shown below.

] (1) Registering the user coordinates ]

$

[CAUTION]

¥

(3) Setting the palletizing data | Registering the layout
pattern

|

Setting the complex
palletizing data

l

Monitoring the loading
status on the check display

¥
A 4

| (4) Operation check f

@

] (5) Operation

| (3) Teaching

(2) Setting the “Locate pattern | Make setting of the "Locate pattern position” parameter.

position” parameter. Two modes are available for specifying the workpiece position. Set this
parameter to “Work Scale/Gap” (workpiece dimensions/gap) or “Shift value”
(direct shift amount specification).

AX control software versions earlier than AXV07.20 are not available for the
setting of the parameter to "Shift value”. These versions are only available for
the “Work Scale/Gap” mode.

The first stage is to register the layout pattern.
The "layout pattern” refers to the data which
defines how the workpieces are to be laid out
on one level.

A 100 patterns can be defined.

The loading pattern is finalized by specifying
the dimensions of the workpieces to be used
and the layout pattern on each level.

A 100 patterns can be defined.

At this stage, the loading status is visually
verified if necessary using the check display
function.

Fig. 4.1.2 Setting procedure for complex palletizing

The following sections describe each of these operations in sequence.
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4.2 Registering the user coordinates

4.2 Registering the user coordinates

Since, whether simple palletizing or complex palletizing is used, the palletizing operations involve shift operations
based on user coordinate systems, the user coordinate system to serve as the reference must be registered in

advance.
The actual operating procedure is skipped since it is the same as for simple palletizing.
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4 3 Setting of “Locate pattern position” parameter

4.3 Setting of “Locate pattern position” parameter

This parameter is used to make setting of a mode for specifying workpiece position (location) in a plane for

highly effective palletizing.

Two modes are available for specifying the workpiece position. Set the “Locate pattern position” parameter to
“Work Scale/Gap” mode by which workpiece dimensions and gap are specified or “Shift value” mode by which the

shift amount of each workpiece is directly specified.

AX control software versions earlier than AXV07.20 are not available for the setting of the
parameter to “Shift value”. These versions are only available for the “Work Scale/Gap”

IMPORTANT = fnode.

" [l Set the Operation Mode selector switch to “TEACH”.

Select “17 Handling Application” from the constant menu.
>> The following setting screen dedicated to handling will appear.

“ B Select “2 High-effective palletize” from the menu.
>>The follo ing High-effective palletize list screen will

= “ed fct (ve g Tedlze 14
Highrattective pallstize |ist
Yo, Pallet ize came Ho. Balletize nazneMM )

101 I 07

-
g
o

R

1 L " h
Ememm TFrso*‘%mM wbeuse&by' . y |
appear-- G o T . . ol
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4 3 Setting of "Locate pattern position” parameter

"B Press the f8 key [Locate Pattern].

>> The following Locate pattern position screen will appear.

It does not matter wherever the cursor is placed.
>> The following Locate pattern list screen will appear.

Press the f8 key [Condition Setting].
It does not matter wherever the cursor is placed.

* Making a change to the setting of the “Locate pattern position” parameter will clear
the layout patterns XA, XD, XS1, XS2, YA, YD, YS1, YS2, and (X, Y, Z, 6z).

o=k

Put the cursor on “Locate pattern position” in the following manner.

Press the [ENABLE] key and [«] or [-] key at one time to select the radio
button (the selector button in the row of the parameter). Subsequently, put the
cursor on “Locate pattern position”, and then press the f12 key [Complete].
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4.4 Registering the layout pattern

4.4 Registering the layout pattern

The location pattern registration screen varies with the setting of the “Locate pattern position”
parameter.

The following section describes the location pattern registration procedure in “Work Scale/Gap”
mode and the “Shift value” mode, respectively.

4.41 Procedure for defining workpiece position (in “Work Scale/Gap” mode)

First, how the workpiece positions (locations) are defined within a plane with complex palletizing will
be described. This part forms the basis of the method used to define the layout pattern.

With complex palletizing, the locations of each workpiece to be laid out on one level are specified
using the "ratio" to the workpiece dimensions. They are not specified in terms of absolute positions.
Any workpiece dimensions can be set by using the method described later. Even if the workpieces
have different dimensions, the same "layout pattern” can be used if the workpieces are to be loaded in
the same way.

The locations of the workpieces (their positions on the XY plane) are obtained using the following formula.

Y direction
Workpiece length = A

—
o
2 Workpiece width

iy’ Yt ety ittt 'I\\ l(long side)=D
1y
LA

/’—‘_——_——ﬂ )

Wirkpiece ~ “This is defined bm\

1
|
o oy T it )
i We wy.
i
I
I
I
I

\V Workpiece |
\1 center position |

_~This is defined by the

< functions of halfthe

.. workpiece width (D/2)

—Y_ z
User coordinate origin

I
L

X direction

Formulas used for calculations

Workpiece position (X coordinate) = XA * (A/2) + XD * (D/2) + XS1 * [Gap}/100.0 + XS2
Workpiece position (Y coordinate) = YA * (A/2) + YD * (D/2) + YS1 * [Gap)/100.0 + YS2

(A/2) and (D/2) denote (one-half of) the workpiece dimensions. The workpiece
locations are calculated by multiplying these dimensions by specific ratios, namely, XA
and XD, and YA and YD. Further, the XS81, YS1 and subsequent components are
added in order to adjust the gaps between the workpieces.

Fig. 4.4.1 Formula for calculating the locations of the workpieces (their positions on the XY plane)

The method used to calculate specific dimensions is explained below with the aid of diagrams.

To make it easier to understand, the method is described for each of three patterns in which gaps
are provided between the workpieces:

[Example 1: Method for patterns with fixed gaps]

[Example 2: Method for patterns with variable gaps]

[Example 3: Method for patterns with both fixed and variable gaps]




) 4.4 Reagistering the layout pattern

[Example 1: Method for patterns with fixed gaps]

Y direction
&

Y component

» X direction

x1=4mm
X2=4mm
X3=4mm

e S A-----_—-_----_—___--—’—-_----_-.|~_..J

= - e e
User coordinate -~ « L2 2 La2 [0 Lo

systom's erigh e m e e e el
LI I X component

. 4

Fig. 4.4.2 Definition of workpiece locations when fixed gaps are provided between the workpieces

<X component> In the figure, the locations of the shaded workpiece (X coordinate) are as follows:
The X component is obtained by adding one (A/2) dimension, four (D/2) dimensions, and the
lengths of x1, x2 and x3 as the gaps between the workpieces.
Therefore, XA is 1, XD is 4 and XS2 is 12 mm (4 mm + 4 mm + 4 mm).
When this is applied to the calculation formula:

X component=1* (A/2) + 4 * (D/2) + 12

<Y component> In the figure, the locations of the shaded workpiece (Y coordinate) are as follows:
The Y component is obtained by adding two (A/2) dimensions, three (D/2) dimensions, and the
lengths of y1, y2 and y3 as the gaps between the workpieces.
Therefore, YA is 2, YD is 3 and YS2 is 10 mm (6 mm + 2 mm + 2 mm).
When this is applied to the calculation formula:

Y component =2 * (A/2) + 3 * (D/2) + 10




4.4 Registering the layout pattern

[Example 2: Method for patterns with variable gaps]

Y component

D S A = 757 - —
yﬁI

y1=9mm
y2=3mm Y direction
va=dmm

y2 |

y1

Y ¥ P X directi
¢———>1 - R x1=6mm
X | = 3 | X2=8mm
e e e - —,—————— == s S o s Sssss e » X3=6mm
- I X component !

Fig. 4.4.3 Defining the workpiece locations when variable gaps are provided between the workpieces

If, as shown in the diagram, the original XS1 (12 mm) and YS1 (12 mm) values are to remain unchanged and the

gap distance is to be increased by 1.5 fold overall, 150% is set for the gap factor.
When this is applied to the calculation formula, the following is obtained.

X component=1* (A/2) + 4 * (D/2) + 12 * 150% / 100
Y component=2* (A/2) + 3 * (D/2) + 10 * 150% / 100




4.4 Registering the layout pattern

[Example 3: Method for patterns with both fixed and variable gaps]

Y direction
y1=6mm A
y2=3mm
y3=2mm
AR | - -
% i
| 1
) | 1[
! ya(fired) ; ' |
T
: |
1
! )
1
: )
1
: |
| 1
€ :
2
]
g )
g ! I ]
g | —— ]
> | y2(variable) |
e '
[
| |
| I
— L [
: I
[
: |
| I
1
: I
) v1 (fixed) :
! I
A A . X dlir
- > — N ” : x1=4mm
x X X ooy
(fixed) (variable) (variable) |r X2=6mm
M » X3=6mm
H X component |
'

Fig. 4.4.4 Defining the workpiece locations when both fixed and variable gaps are provided between the workpieces

If, as shown in the diagram, only x2, x3 and y2 are to be varied (1.5 fold) and the other gaps are to be made fixed —
that is, not subject to the gap factor, the parts with the variable gaps are set in XS1 (x2 + x3) and YS1 (y2), and the
parts with the fixed gaps are set in XS82 (x1) and YS2 (y1 + y3).

When this is applied to the calculation formula, the following is obtained.

X component=1* (A/2) +4* (D/2) + 8 * 150% / 100 + 4
Y component=2*(A/2) + 3* (D/2) + 2* 150% /100 + 8
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4.4 Registering the layout pattern

4.4.2 Registering location pattern (in “Work Scale/Gap” mode)

Select the [TEACH] mode

screen.
>>The foIIowmg screen WI|| ‘appear.
el Irie Api i i ration

m,d Open [Constant Setting][17 Handling Application][2 High-effective palletize]

2H4draffﬁilm§aﬁht3?t |
e
e
G

Select “2 High-effective palletize” from the menu.

High-effect ive pal lat ize {ist e
Ko, Palletize none Mol Paliet |ze name

_%&’m Tie sr#t-lmkoad can be used &y w

| fe+ edit”. Complate
Up to 100 complex palletlzmg patterns can be registered. The numbers in the
vertical columns are the numbers of these operations. With teaching, the pattern
numbers (101 to 200) are specified using the application commands.

When each detailed display screen is opened, a screen on which the pattern
names, dimensions and other detailed information is set appears.

. First, press f key <Locate Pattern> to define the layout pattern. It does not
e matter where the cursor is positioned.
it >> The following screen will appear.

$ocate pattern |iel Contal
No. Pattern rame  No. Pﬂtemﬁw No. Patiemn rams

The layout patterns for up to 100 complex palletizing patterns can be registered.
The numbers in the vertical columns are the numbers of these operations.
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‘ 4.4 Registering the layout pattern

B Align the cursor to the name field for the number of the layout pattern to be

Detait set, and press f key <Detail>. It does not matter if the numbers are not
Eeeme continuous.
>> The following screen will appear.
S e T « Use this to
'P‘:‘:’* ot —_ st display  the
Werkieaitl [T I N I_ayout pattern
e WX S W WMWY ¥R b list screen.
<« Use this to
initialize all
Clear the data
= displayed.
% « Use this to
Comy. copy the
=g displayed data
() [t et et e T Sof himbad e B w into another
£ad by cushing Ensbie + edit”™, - Compiete layout pattern
number.

In the default status, the number of workpieces is set to zero as in the figure
above, and no input fields for setting the data are displayed.

Align the cursor with the "Name", and register a unique name which is easy
to identify.
Open the soft keyboard by pressing [ENABLE] and [EDIT] keys, and input
the name. )

Align the cursor with the "Work count”, and input the number of workpieces
to be laid out on one level of this layout pattern.
>> [f, for instance, 10 have been input as the work count, the input fields
equivalent to ten workpieces will be displayed as shown below.

......
List
o i sl R w5 Dir.
1 [ o[ o oo ool of o 0.0 0.0[0 :
2z [of ol ool 0.0 r_ll_\,- o 0.0l 0 -
a {0l off o0 ool off o4 oo/ o000
4 [ of of ool 0.0 o © {004 0.0/0
5 [ of of o0 o6 of o 0.0 000 i
B o] o0 oo ool of of oo 6.0]0 :
7 [0 ol o.0 o0 of o] 0.0 000 ﬁ
8 r_[']_ﬁl 0.0 00 |_“|_h| 0.0 0.0]0 Llgar.
§ { o o ooif 0.0d of o 000 0.00 0k munan
] [ 04 of oo ocfd of of o0 o000 .’:‘%’1
. ”
@%g tj;@wrkom'ft E:tnb_at_.ed_-m o laver, [ - . w
EMRLE |4+ If a figure above 12 is specified for the work count, press [Down] key while
holding down [ENABLE] key to display the data input field for the thirteenth

and subsequent workpieces.

B  Specify the locations of each workpiece using the four parameters.
X direction; XA, XD, X$1, XS2
Y direction; YA, YD, YS1, YS2

Since the layout pattern is for one level only — that is, it represents
2-dimensional data, there is no need to specify the height of the workpieces.

For details, refer to 4.4.1 Method used to define the workpiece position.
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4.4 Registering the layoul pattern

B Next, specify the "Dir.” (direction) data for specifying the rotation direction
of each workpiece. Select one of the five patterns (numbers 0 to 4) epending
on the angle of rotation as referenced to the user coordinate system.

[0] 1] [2] [3] [4]
Y
0 90° 180° -90° -180°
I
User
coordinate I
system origin
» X
Fig. 4.4.5 Work directions ("Dir.")
W Press f key <Complete> to exit the setting screen.
Corplete >> Operation now returns to the complex palletizing list screen in step .

The set data is recorded in the layout pattern data file (PALLET-LOC.CON).

Table 4.4.1 List of layout pattern parameters

Item Description

Name Setting range: 10 half-size characters (full-size characters may also be used)
_Initial value: Full-size/half-size space characters

This is used to specify the number of workpieces to be laid out on one level.

The subsequent data must be specified for the number of workpieces which has
Work count been set in this parameter.
Setting range: 010 99

Initial value: 0
This is a parameter that indicates the X (Y) component of the workpiece position,
and it specifies the multiple of the reference length obtained by halving "workpiece
XA (YA) dimension A" which is set by complex palletizing.

Initial value: 0

This is a parameter that indicates the X (Y) component of the workpiece position,
and it specifies the multiple of the reference length obtained by halving "workpiece
XD (YD) dimension D" which is set by complex palletizing.

initial value: 0
This is used to set the length of the gap between workpieces in the X (Y) direction
XS1 (YS1) which is affected by the "Gap” factor set by complex palletizing. ____________________

Setting range: 0.0 to 999.9 mm_

Initial value: 0.0
This is used to set the length of the gap between workpieces in the X (Y) direction

X82(v82) Sefting range: 0.010998.9mm T
Initial value: 0.0
This is used to specify the direction (rotation) of the workpieces from the five

Dir. patterns. O~ O UA

Seftingrange: 0to4
Initial value: 0

To clear location pattern data, press the f10 key [Clear].

Clear
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i . 4.4 Registering the layout pattern

4.4.3 Procedure for defining workpiece position (in “Shift value” mode)

The "Shift value” mode is used to specify the location of each workpiece to be arranged in a layer
(i.e., tier) using the shift amount X, Y, and Z of each workpiece and workpiece rotating rate z.

The shift amounts of the workpiece in the X and Y directions are found by the following two methods
depending on which point is taken as the home position for shit.

1. To take any workpiece as the home position:

Y
4 4
1
]
)
1]
1
! X=x1, Y=y1
e /
! . e
! /--? --------------- -m-,
] :
=0, Y=y1 :
. | / X=x1,Y=0
] ]
] ]
i 4
! /,76 — >
=0,Y=0 |~ |
1
'
e e e e el » X
1
1

Home position
of pallet

The figure above shows an example with workpiece located at the lower left taken as the home position.

The shift amount of the hatched workpiece in the X and Y directions comes to X=x1 and Y=y1,
respectively.

To make this setting, the home position offset (“Origin offset’ parameter) for palletize detail setting
must be set to “0”.

2. To take the home position of pallet (that of user coordinate) as the home position:

Y
A
/ X=x2, Y=y2
) ! y,
.............. &t N
/ﬁ ; i
X=x1, Y=y2 H i
5 | / X=x2, Y=y1
! H
........... RSP U SN S S
— ' :
X=x1, Y=y1 H !
' :
: : .
Home position

of pallet

The figure above shows an examiple with the home position of pallet taken as the home position.

The shift amount of the hatched workpiece in the X and Y directions comes to X=x2 and Y=y2,
respectively.

To make this setting, setting of the home position offset for palletize detail setting must be made.
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4.4 Registering the layout patiem —

The shift amount of the workpiece in the Z direction comes to an offset from the base shift amount of
each layer in the Z direction.

For the base shift amount of each layer in the Z direction, refer to information in “4.5.2 Setting of
highly effective palletizing data (in “Shift value” mode)”.

z
4 A
)
]
1
1
t
]
]
1
1
Shift amount of !
the third tierinthe™™ ™7~ )
- g

Z direction: z1 T"'

Base shift amount
of the third tier in
the Z direction

Home position of pallet

....... lm - cmeme===p X

In case of an example shown in the figure above, the shift amount of hatched workpiece in the Z
direction comes to Z=z1.

The setting of workpiece rotation rate 8z is made by an angle at which the workpiece rotates around
its center in the angle range of —180° to +180°.

Y

Y

0° +180° -180°

Home position _
of pallet F X
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4.4 Registering the layout pattern

4.4.4 Registering location pattern (in “Shift value” mode)

Set the Operation Mode selector switch to “TEACH”.
E' E Select “17 Handling Application” from the constant menu.
ey >> The following setting screen dedrcated to handlmg will appear.

5

17 Hangl! Ins »r\r,l ical e

|2 Higheeftect ve pailetice.

i

_E Select “2 High-effective palletize” from the menu.

>> The foIIowmg High-effective palletize list screen will
; | ;
mM‘F@&W onll & [ist ] Detad
. &x f%:»thten o ~ Ho. Palletize nane
0 . 0 | T
L otate
: 105 ] Patern
S W2 -
s &
Hi A
13 g |
1E
" &
C ¥
w T o
o 128 | I
i i ﬁ
Set patiern name. % sotthevbosd  an be wed b ]
appear.- Lm0l il

A maximum of highly effective palletizing location patterns can be registered. The
numbers arranged longitudinally represent these patterns. Teaching is conducted so as to
specify these numbers (palletizing numbers 101 to 200) by application commands.
Opening the detail display screen by each number will display the corresponding
screen for setting detail data such as pattern names and dimensions.

=l -E To define location patterns, press the f8 key [Locate Pattern].

m It does not matter wherever the cursor is placed.
>> The followmg Locate pattern list screen will appear.

’b&.
f} 2 ..... |
i 1T - _ i  |Condiion
e iNE L1
13 1 i
L M S— 5\5
18] fg ______ e 4
2 ; AT
Bl il ' (5?
@ A B
31 22 [
= P oE
ETt # =
) 4 _ =2
@ § :ss: @ Ay
@ Set locate pattar rame he soﬁw mhe %% U

med by pushing Erable = edlt”  Complete
A maximum of 100 highly effective palletizing Iocation patterns can be registered. The
numbers arranged longitudinally represent these patterns.

4-15



4 4 Reaqistering the layout pattern

Put the cursor on the name box of a location pattern number, the setting of
which you want to make, and then press the 7 key [Detail]. It does not matter
even though the pattern numbers are discrete.

>> The following detail locate patt: creen will appear.

—Press this key to
display the Locate
pattern list screen.

—Press this key to
initialize all data
displayed.

—Press this key to
copy data displayed
to a different pattern
number.

In the default status, the number of workpieces is set to “0" as shown in the figure
above, and no boxes in which setting data are input are displayed.

E Put the cursor on the name box, and then register an easy-to-understand

unique name.
Open the soft keyboard pressing the [ENABLE] and [EDIT] keys at one time,
and then enter such name in the name box.

—

Put the cursor on the Work count box, and then enter the number of
workpieces for one layer of this location pattern.

>> For example, if “10” is entered in the Work count box, enter boxes for 10
workpi i i shown

below. |

If “12” or more is input in the Work count box, pressing the (|) key while
pressing the (ENABLE) key will display the data input box for the 13th location
pattern or later.

Specify the location of workpiece one after another using the following parameters.
X direction; X
Y direction; Y
Z direction; Z
Workpiece rotation rate: 6z

For detail, refer to information in “4.4.3 Procedure for defining workpiece position
(in "Shift value” mode)”.

Press the 12 key [Complete] to exit the setting screen.
Y The display will return to the Locate pattern list screen in Step 4. Set data will be
recorded in the location pattern data file (PALLET-LOC.CON).
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Parameter

Name

Description of function (setting range and default value)
Used to make setting of unique name in order to identify location pattern.

Setting rage: 10 one-byte characters (Double-byte characters are also
available)

Default value: One- and double-byte space character

Work count

Used to specify the number of workpieces to be arranged in one layer.
Subsequent data for the number of workpieces specified by this
parameter must be specified.

Setting rage: 0 to 99

Default value: 0

Used to make setting of the shift amount of workpiece position in the X
direction.

Setting range: —9999.9 to +9999.9 mm

Default value: 0.0 mm

Used to make setting of the shift amount of workpiece position in the Y
direction.

Setting range: —9999.9 to +9999.9 mm

Default value: 0.0 mm

Used to make setting of the offset amount of workpiece position in the Z
direction.

Setting range: -9999.9 to +9999.9 mm

Default value: 0.0 mm

Used to make setting of workpiece rotation angle.

Setting range: —180.0° to +180.0°

Default value: 0.0°

2

"Bl To clear location pattern data, press the f10 key [Clear].
>> The message “Is it OK to clear the data?” will be displayed. Select “Yes”.
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4,5 Setting the complex paligtizing data I

4.5 Setting the complex palletizing data

The final load data is set after the layout pattern to be used has been set.
Complex palletizing enables a total of 100 patterns to be set. The palletizing numbers extend from 101 to 200.
(Palletizing numbers 1 to 100 are for simple palletizing.)

The location pattern registration screen varies with the setting of the “Locate pattern position” parameter.
The following section describes the location pattern registration procedure in “Work Scale/Gap” mode and the “Shift
value” mode, respectively.

4.5.1 Setting of highly effective palletizing data (in “Work Scale/Gap” mode)

On the complex palletizing list screen, align the cursor with the "Name", of
the palletizing desired, and press f key <Detail>.

>> The followmg screen will appear

m « Use this to
] Qm

Naser ] Lt return the complex
b T e e palletizing list
ale G RSN screen

Oiin otfzet (o) 400000 03
Laver T E
o

« Use this to
initialize all the
data displayed.

« Use this to copy
the displayed data
w" into another

ris Erala + edit”, compe|  PAlletizing number.

&mﬁerﬁ fiame.  The 5011 erbos] can be “mad by

On this screen, the final load data is set by specifying the layout pattern for each
level and also the dimensions of the workpieces which will be used.

Press [ENABLE] key.
>> The arrangement of f key changes as follows.

« Use this to
display [Output
signal] screen.

MY]_ 2.0l 0.0

A-[ 0.0 B 00 0.0 gg

'Tw} oﬂnel tml X[ oot o002l o0

Pallstizs comter value outpnt sigal 0 [ & ‘%E:M%

Locite mtem{l W} o

o 2] B i
L 5 ot

ol 0 &l 0 401

m‘”m {0 ﬁyr—“ o i
ﬁﬁ%&?ﬁ 1-keybmd can b« asud tir: .
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] 4.5 Setting the complex palletizing data

Align the cursor with the name field, and register a unique name which is
easy to identify.
Open the soft keyboard by pressing [ENABLE] and [EDIT] keys, and input
the name.

Align the cursor with the "User axis number," and input the number of the
pre-defined user coordinates.
>> When the user coordinate number is set, the comment which is set for the
corresponding user coordinate data is displayed. (Comments cannot be edited on
this screen. A comment which has not been set will not be displayed.)

B Align the cursor with "Scale,” and specify the dimensions of the pallet to be used.

>> The X and Y components are used for "Check display" and "Equally allotment.” The
check display will fait to appear if values above 0 are not set for the X and Y components.

The Z component is used for "Z-direction shift amount.”

Y
Pallet
dimension X
Pallet / 3
Origin / /
User | x offset
coordinate Workpiece] /Pallet
system origin | / / dimension y
Origin \7
y offset | B
Robot » X
coordinate
system origin

Fig. 4.5.1 Pallet dimensions ("Scale") and origin point offset

Align the cursor with "Origin offset,” and specify how far away the loading
(unloading) point of the first workpiece is to be distanced from the user
coordinate origin. (Refer to Fig. 4.5.1.)

B  Align the cursor with "Layer,” and specify the number of workpiece loading
levels.

>> A number up to 50 levels can be specified. The layout pattern must be specified
for all the levels defined here.

Align the cursor with "Gap," and set the gap factor.

>> The gap factor acts on the XS1 data and YS1 data which have been set in
"Locate pattern." By using it, the gap distance between workpieces can easily be
changed. (Refer to Fig. 4.4.3.)

B  Align the cursor with "Equally allotment,” and specify whether or not to
automatically offset the positions of all the workpieces so that the center of
all the workpieces laid out on one level is at the center of the pallet.

Align the cursor with "Work scale,” and input the four data items for the
length, height, width (short side) and width (long side).

A By A: Length
- » B: Height
F— C: Width (short side)
& D: Width (long side)
D — |C
Y
.
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pailetizing data

Fig. 4.5.2 Work dimensions {"Work scale")

Even if the workpiece has the same dimension for its short and long side widths,
this does not cause a problem.

Align the cursor with "Tool offset,” and specify the position of the tool
relative to the position of the workpiece on the gripper.

Tool offset denotes the gap between the moving side jaw and the workpieces. In
the case of the example shown in the figure, the tool offset values are 200 mm for
X and 0 mm for Y and Z.

There is no need to enter the offset values if the tool tip center (TCP) is always
aligned with the workpiece center.

. | | 0 ool

1

P
[Settied L Workpiece L
‘ Seltg:d P . ! Movmg

i i S|de

Tool offset

z_ﬁ{, (200 mm)

| B ‘

|
Work center Tool tip center
position

=<

Fig. 4.5.3 Tool offset

Align the cursor with "Locate pattern,” and set the layout pattern numbers
for all the loading levels. The figures on the left of the table denote the
numbers of the levels. No.1 denotes the bottom level, and each successively
higher number in turn denotes a successively higher level above it.

>> When the layout pattern is set, the "Locate pattern name" for the corresponding
pattern number appears next to the number field.

If the number of levels exceeds 15, press [Down] key while holding down
[ENABLE] to display the layout pattern input fields.

Press f key <Complete> to exit the setting screen.

>> Whether any data is still to be set is checked, and if there are no problems, the
data set is saved in the complex palletizing data file (PALLET-CPX.CON).

If data still to be set is detected, a message such as the one shown below
appears. Set the appropriate value, and perform the data save operation again.

-
e
-
-
i
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Table 4.5.1 List of complex palletizing parameters

ltem

Desecription

Name

Initial value: Full-size/half-size space characters

User axis number

This is used to set the number of the user coordinate system used by the
palletizing task. It must be registered on [Service Utilities][10 User Coord.

Initial value: 0

This is used to specify the dimensions of the pallet used. This data is used for
"Check display," "Equal allotment” or "Z-direction shift amount."

Scale _The check display will fail to appear if values above 0 are not setforXandY.
Seftingrange: 0t0 6,000 mm
Initial value; 0
This is used to specify how far away the loading (unloading) point of the first

Origin offset workpiece is to be distanced from the user coordinate origin.__________
Setting range: =3,000.0 10 3,000.0mm 11T

- Initial value: 0.0 mm

This is used to specify the number of levels to which the workpieces are to be
loaded.

Layer ) When setting a depalletize operation, please set minus value for this parameter.
Seftingrange: -50t050 .
Initial value: 0
This is used to specify the gap factor.
The gap factor acts on the XS1 data and YS1 data which have been set in "Locate
pattern.” By using it, the gap distance between workpieces can easily be changed.

Gap Refer to Fig. 4.3.3 Defining the workpiece locations when variable gaps are

provided between the workpieces.

Initial value: 0

Equally allotment

This is used to automatically offset the positions of all the workpieces so that the

Initial value: <Off>

Work dimensions
("Work scale”)

This is used to set the workpiece dimensions (A: length, B: height, C: width (short
side), D: width (long side)).

Initial value: 0.0 mm

Tool offset

This is used to set the offset amount between the tool tip and position where the
workpiece is held.

Initial value: 0.0 mm

Layout pattern
("Locate pattern")

This is used to set the number of the layout pattern to be used. This parameter
must be set for each of the levels set.

Initial value: 0

(@

Clear

Press f key <Clear> to clear the palletize data.

>>A message “Do you clear palletize data?" is displayed. Select [Yes] and press
[Enter].
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4.5 Setting the complex palietizing data

4.5.2 Setting of highly effective palletizing data (in “Shift value” mode)

. On the High-effective palletize screen, put the cursor on the Name box, and
then press the f7 key [Detail].

>> The following detail setting screen will appear.

«—Press this key to
List: return the display
to the
= = High-effective
—— ,lam palletize list
2 _ screen.
0.0 R 0.0 Erotk
: Display
[ 008l 0f [_0.0
D044 7] 0.0, @ «—Press this key to
0.05 8 0l (R S | nitialize all data
D0 0] [ 0.0 ., | displayed.
ff‘: | < Press this key to
S | copydata
. | displayedtoa
% | different pattern
CompiEel  number.

By specifying location patterns by layers and further specifying the dimensions of
workpieces to use on this screen, settings of final loading data are made.

Press [ENABLE] key.
>> The arrangement of f keys will be changed as shown below.

« Press this key
to display the
Output signal
screen.

Put the cursor on the name box, and then register an easy-to-understand
unique name.

Open the soft keyboard pressing the [ENABLE] and [EDIT] keys at one time,
and then enter such name in the name box.

Put the cursor on the User coordinate number box, and then enter the
pre-defined user coordinate number in the box.

>> Upon completion of setting of the user coordinate number, a comment preset to
the relevant user coordinate data will be displayed. (On this screen, no comments
can be edited. Furthermore, no comments are displayed unless preset.)

Put the cursor on the Scale box, and then specify the dimensions of a pallet
to use.

>> The X and Y components are used to execute the “Check display” function. Unless
“0” or more value is set to the X and Y components respectively, the “Check display”
function cannot be executed.

The Z component is used to make setting of shift amount in the Z direction.
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4.5 Setting
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Fig. 4.5.4 Pallet dimensions and offsets of home positions

If any workpiece is set to the home position, set all offsets of home positions
to“o!!-

If the home position of pallet is set to the home position, put the cursor on the
Origin offset box, and then specify a distance between the loading (unloading)
point of the first workpiece and the home position of the user coordinate.

For the specification, refer to Fig; 4.5.4 Pallet dimensions and offsets of home positions.

Put the cursor on the Layer box, and then specify the number of layers to
load.

>> A maximum of 50 layers can be specified. For all layers defined by this
parameter, location patterns must be specified.

Put the cursor on the Work scale box, and then enter length, height, width
(short side), and width (long side) of workpiece.

A A: Length
B: Height
. C: Width (short side)
R D: Width (long side)

D — |C

i

B

Fig. 4.5.5 Workpiece dimensions
Even workpieces having short and long sides in the same length present no
particular problems.

In “Shift value” mode, workpiece dimensions are only used on the Check display
screen.

Put the cursor on the Locate pattern box, and then make setting of locate
pattern numbers for all layers. Numbers shown on the left-hand side of the
table represent the numbers of layers. The number “1” represents the
bottom layer, and as the number becomes larger, the layer becomes higher.
>> Every time a pattern number is set, a “location pattern name” corresponding to
this number will be displayed next to the number box.

Put the cursor on the base shift amount in the Z direction, and then make
setting of base shift amounts in the Z-direction for all layers.

In case of the number of layers exceeding “15”, pressing the <|> key while
pressing the <ENABLE> key will display the location pattern input box.
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4.5 Sefting the complex palletizing data

wfgg Press the f12 key [Complete] to exit the setting screen.
mﬁ@% >> Whether there are any data which is not set checked. If all data settings are
properly made, the set data will be saved in the highly effective palletize data file
(PALLET-CPX.CON).
If any data to be set are detected, the following message will be displayed. In this
case, make setting of a proper value, and then press the f12 key [Complete] again.
fective palletize —
|\ A user ooordirates runber has not been set.
L -
Table 4.5.2 List of highly effective palletizing parameters
Parameter Description of function (setting range and default value)
Used to make setting of unique name in order to identify highly effective
palletizing.
Name Setting rage: 20 one-byte characters (Double-byte characters are also

available)

Default value: One- and double-byte space character

User coordinate
number

Used to make setting of user coordinate system number used for palletizing.
The user coordinate number must be registered in advance on the “10
User Coord Definition” screen in the “Service Utilities” menu.

Setting range: 1 to 100

Default value: 0

Pallet dimensions

Used to specify the dimensions of pallet to use. The pallet dimensions
data are used for “Check display”, “Equal allotment”, and “Shift amount in
Z direction”.

Unless “0” or more value is set to the X and Y parameters respectively,
the “Check display” function cannot be executed.

Setting range: 0 to 6,000 mm

Default value: 0

Origin offset

Used to specify a distance between the loading (unloading) point of the
first workpiece and the home position of user coordinate.

Setting range: -3,000.0 to +3,000.0 mm

Default value: 0.0 mm

Layer

Used to make setting of the number of layers of workpieces to load.
Note: To make setting of depalletizing (extraction), set the number to
layers to a negative value.

Setting range: -50 to +50

Default value: 0

Workpiece
dimensions

Used to make setting of workpiece dimensions (A: Length, B: Height, C:
Width (short side), and D: Width (long side).
For detail, refer to Fig. 4.5.2 Workpiece dimensions.

Setting range: 0.0 to 999.9 mm

Default value: 0.0 mm

Location pattern

Used to make setting of location pattern number to use. Setting of data for
the number of layers set by the Layer parameter must be made.

Setting range: 0 to 100

Default value: 0

Base shift amount in
Z direction

Used to make setting of base shift amount in the Z direction for each
layer.

Setting range: -9,999.9 to +9,999.9 mm

Default value: 0.0 mm

To clear location palletizing data, press the f10 key [Clear].
>> The message “Is it OK to clear the data?” will be displayed. Select “Yes”.
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4.6 Monitoring the loading status on the check displa

4.6 Monitoring the loading status on the check display

Based on the data which was set on the complex palletizing detailed setting screen, the loading status of the
workpieces on the pallet can be graphically displayed for each level in turn or for two levels.

It is recommended that this loading status be checked before saving the data set on the complex palletizing
detailed setting screen and before executing the palletizing tasks.

While in “Shift value” mode, if any workpiece position is taken as the home position and the workpiece position
setting is made by a shift amount from this home position, the Check display will be corrected so that no workpieces
will stick out from the pallet since the exact location of the pallet is unknown. Consequently, the loading conditions on
the Check display are different from the actual loading conditions. Take the loading conditions on the Check display
just as a guideline.

| Press f key <Check Display> on the complex palletizing detailed setting

Stpi | screen.
5 >> The following screen will appear.
- Pattery o, 181 Name | 123
Laver 2
] Abfotnent] 074 | RIS
Sw i@ ‘ Ovetlap,
Mork seale ) Diisplay
]
R Urigar,
¢ a0 e
0458 Dispiay
L@‘_@I‘_’“ﬁéﬁ fovear
14l L,
T Digpiay’
JRFEST T
B
| ]
R e T
Fem cTTom fo depiay b7 F Wy, T Back
How the workpieces are actually loaded is displayed in the form of the XY plane
view of the workpieces mounted on the pallet.
The display scale differs depending on the dimensions of the pallet.
<<Caution>>
Workpieces sticking out from the pallet will be drawn in yellow.
When the f8 [Overlap Display] key is pressed, the pattern of the workpieces
m on the level below the level whose workpiece pattern is currently displayed
is superimposed in purple.
When the key is pressed again, the display of the workpieces on a single
level (without the level below superimposed upon it) is restored.
<<Caution>>
Workpieces sticking out from the pallet will be drawn in yellow.
Uppar | When the f9 [Upper Layer Display] key is pressed, the level whose layout
Layar pattern is to be displayed moves up by one.
Disploy
Lower When the f10 [Lower Layer Display] key is pressed, the level whose layout
Layer pattern is to be displayed moves down by one.
Display
When the f12 [Back] key is pressed, the complex palletizing detailed screen
Back is restored. '
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4.7 Shift amounts

For highly effective palletizing, shift amounts to execute palletizing are found by the following calculation formulas.

1. While in “Work Scale/Gap” mode:

Shift amount in the X direction = XA x A/2 + XD x D/2 + X§1 x Gap / 100 + X82
+ Tool offset in the X direction — Home position offset in the X
direction

Shift amount in the Y direction = YA x A/2 + YD x D/2 + YS1 x Gap / 100 + YS2
+ Tool offset in the Y direction — Home position offset in the Y direction

Shift amount in the Z direction = B x Number of layers + Pallet set value in the Z direction + Tool offset
in the Z direction

*For the purposes of the formulas shown above, A = Workpiece length, B = Workpiece height, and D =

Workpiece width.
XA, XD, XS1, XS1, YA, YD, YS1, and YS2 represents the set value of location data, respectively.

2. While in “Shift value” mode:

Shift amount in the X direction = X —(Home position offset in the X direction)
Shift amount in the Y direction = Y —(Home position offset in the Y direction)

Shift amount in the Z direction = Z + (Base shift amount in the Z direction) + (Pallet set value in the Z
direction)

* For the purposes of the formulas shown above, X, Y, and Z represent the set values of location data,
respectively.

About home position offset

While in both “Work Scale/Gap” and “Shift value” modes, the home position shift amounts in the X and Y
directions are deducted from the shift amounts.

Consequently, if the workpiece position setting is made by a shift amount from the home position of pallet
while in “Work Scale/Gap” and “Shift value” modes, the offset value from the palletizing home position of the
workpiece must be set to the home position offset by conducting teaching for any workpiece in the process in
which palletizing (shift) is executed.

Furthermore, if any workpiece position is taken as the home position and the workpiece position setting is
made by a shift amount from this home position while in “Shift value” mode, the home position offset value must
be set to “0” by conducting teaching for workpiece, the position of which was taken as the home position.
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Chapter 5 Teaching

This chapter describes the teaching procedures for complex palietizing.
Palletizing is accomplished by combining a number of application commands
(functions),

5.1 General description of teaching .......covereees
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. 5.1 General description of teaching

5.1 General description of teaching

The palletizing is recorded in task programs using application commands (functions).
Palletizing start, end, etc. are specified, using parameters such as the palletizing numbers defined by simple
palletizing or complex palletizing.

The application commands which are used are listed in the table below. Details on each command can be found on
the following pages.

Table 5.1.1 Application commands used by palletizing

FN code No. Name of FN command Outline
47 Palletize start This |s used to start the palletizing work for the palletizing number
specified.
g This is used to end the palletizing work for the palletizing number
48 Palletize end specified.

When a condition signal has been input, the palletize counter for
49 Palletize reset the palletizing number specified is forcibly reset (operation is
forcibly terminated).

This makes it possible to select the direction in which to shift the

85 Direction select palletize workpieces in the course of the palletizing task.




5.2 FN47 Palletize start, FN48 Palletize end

5.2 FNA47 Palletize start, FN48 Palletize end

5.2.1 General description of function

FN47 is the palletize start command.

Palletizing is started with this application command. "Palletizing operations” involve calculating the
shift amount based on the specified palletizing number and palletize counter and playing back the
positions which have been offset from the original positions by the shift amount. These shift operations
continue until the next "FN48 Palletize end" application command is executed.

Mnemaonic Number Command
PALLET2 FN47 Palletize start
Parameter Data Description, setting range
First parameter Palletize No This specifies the palletizing number to be executed. (1 to 200)

FN48 is the palletize end command. This is paired with the "FN47 Palletize start” command.

It ends the palletizing pattern being executed, and increments the palletize counter by 1. If, as a
result of the incrementation, the palletize counter has exceeded the total number of workpieces for the
palletizing specified, the tasks for all the workpieces are considered to have been completed, and this
fact can be relayed to an external device by setting the specified general-purpose output signal to ON.

Mnemonic Number Command
PALLET2_END | FN48 Palletize end
Parameter Data Description, setting range

. . This specifies the number of the palletizing operation which is to
First parameter Palletize No be ended. (1 to 200)

This specifies the number of the output signal.

Second parameter Output signal When all the palletizing tasks specified have been completed, the
general-purpose output signal specified is set to ON. (0 to 2048)




5.2 FN47 Palletize start, FN48 Palletize end

5.2.2 Example of operation

Record the black circles in the figure and then the "FN47 Palletize start” and "FN48 Palletize end”
commands. When this program is played back, the workpieces are placed on the pallet at the target
positions while the recorded positions are each shifted in turn. (Paths traced by dotted lines)

FN48
Palletize end

FN47
® Palletize start

: =T Workpiece is
. released.
Gripping the V '/’ [ 7—\‘*—
workpiece ol
A e

Work | ‘

Pallet

Fig. 5.2.1 Example of operations from "FN47 Palletize start” and "FN48 Palletize end"”
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5.3 FN49 Palletize reset

5.3 FNA49 Palletize reset

5.3.1 General description of function

Using this application command, the palletize counter can be forcibly reset if the specified
palletizing task is being executed and the condition signal (general-purpose input signal) is ON.

It is also possible to output the fact that the palletizing has been reset, using the specified
general-purpose output signal as the palletize acknowledge signal. Furthermore, operation can be
made to jump to a specified step.

If the setting of [6 Palletize acknowledge] under [22 Handling Application] — [1 Handling Conditions]
selected from Service Utilities is <Enabled>, the palletize acknowledge signal is output as soon as the
application commands is played back even without resetting the palletizing.

There is no specific OFF timing for this signal. It is set to OFF when step 0 is played back or OFF
has been specified by another application command.

Mnemonic Number Command
PALLET2_RESET FN49 Palletize reset
Parameter Data Description, setfing range
First parameter Palletize No This is used to specify the palletizing number for which the

counter is to be reset. (1 to 200)

Second parameter

This is used to specify the number of the input signal serving as
the condition for resetting the palletizing. By specifying numbers
from 5101 to 5196, a muitiple number of input conditions can be
specified. (1 to 5196)

Input signal number

Third parameter

This is used to specify the number of the output signal
(acknowledge signal) which indicates that the palletizing has
been reset. (1 to 2048)

Acknowledge signal

Fourth parameter

This is used to specify the number of the jump destination step.
Operation jumps to the step specified here only when palletizing
has been reset. (0 to 9999)

Step No.

5.3.2 Example of operation

As shown in the figure below, if the general-purpose input signal serving as the condition for the
resetting is set to ON when FN49 is executed, the palletize counter is reset and operation jumps to the

specified step. (Path traced by broken line)
— | FN49
Palletize reset

e
il

| Pallet

FN47
Palletize start

/X FN48

Palletize end

Fig. 5.3.1 Example of "FN49 Palletize reset" operation




5.4 ENB5 Direction select palletize

5.4 FN65 Direction select palletize

5.4.1 General description of function

The direction in which the position is to be shifted during the palietizing tasks can be specified using
this application command.

Mnemonic Number Command
DSPALLET FN65 Direction select palletize
Parameter Data Description, setting range
First parameter Palletize No This specifies the palletizing number to be executed. (1 to 200)

This is used to specify the shift direction. The shift direction
numbers are as follows. Here all the X, Y and Z values denote
the values used in the user coordinate system. (0 to 6)

0: All directions (Same shift as with FN47)

1: XY plane (Only X and Y values for shift amounts used)

2: YZ plane (Only Y and Z values for shift amounts used)

3: ZX plane (Only Z and X values for shift amounts used)

4: X direction (Only X value for shift amounts used)

5:Y direction (Only Y value for shift amounts used)

6: Z direction (Only Z value for shift amounts used)

Second parameter Shift direction No.

5.4.2 Example of operation

As shown in the figure below, when "FN47 palletize start” is used, shifts are normally made in each
of the X, Y and Z directions with respect to the user coordinate system. However, if there is an
obstacle at some point above in the Z direction or if the environment is otherwise such that shifting
must not be initiated in a fixed direction, the "FN65 Direction select palletize" command is used as
shown in the figure below on the right.

In this example, the shift operation is undertaken only in the X and Y directions of the user
coordinate system.

Z  _¢StepN+3 z
|

Step N+4 -9 Sfep N+1 Step N+4
FN48[1,0] — FN48 [1,0]

" LY e

Step N Step.NH ___7:’:8*;&?
FN47 [1] FN65 [1,1]
/
v 4 /L

X Example of using FN47 command X Example of using FN65 command

Fig. 5.4.1 Example of "FNG5 Direction select palletize" operation
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5.5 Teaching for multiple palletizing

5.5 Teaching for multiple palletizing

Multiple palletizing refers to performing additional palletizing operations during ongoing palletizing operations.

It refers, for instance, to a palletizing task such as the placement of four small boxes inside each of the large boxes
already placed on the pallet, as shown in the figure below. What happens is that the palletizing task for the small
boxes is performed during the palletizing task for the large boxes.

Large box

Pallet

Fig. 5.5.1 Multiple palletizing

If, when this kind of multiple palletizing is undertaken, and if 101 is assigned as the palletizing number for the large
boxes and 102 is assigned as the palletizing number for the small boxes, palletizing start and end are recorded as
shown below. By repeating this, the palletizing task shown in the figure above can be accomplished.

When multiple palletizing has been undertaken, each shift amount can be specified for each user coordinate
system.

AN Robot program
EEE & N

PALLET2 [101]

PALLET2 [102]
Small box 1
PALLET2 END [102]

Small box 2
PALLET2 END[102]

+ Large box
PALLET2 [102]

Small box3
PALLET2 END[102]

PALLET2 102]
Small box 4

|
e
}
}

PALLET2 END [102]

PALLET2 END [101]

Fig. 5.5.2Teaching for multiple palletizing
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Chapter 6 Motion checks and operation

This chapter describes the useful functions used for motion checks and while
palletizing operations are underway.

6.1 Monitoring the current statuses

6.2 Ending palletizing at an interits point . -
6.2.1 Forcibly ending palletizing with a shorteut R code SR . &
6.2 .2 Forcibly ending palletizing from the Service Utmtles menu ................. 6-2

6.3 Starting palletizing at an interim POINL ... ....ccvver e et e e e

6.3.1 Starting palletizing at an inferim point ... ccoro crvicvviveinns
6.3.2 Presetting from the Service UtIties Menu ........ ccccocee v onnvomemonines
6.3.3 Presetling from the monitor SCrEEN .......covieemmere s crvissir e csvnenessesavsnees 875




L




6.1 Monitoring the current statuses

6.1 Monitoring the current statuses

Select the or [PLAYBACK] mode or [TEACH] mode

=

ﬁ}@ 1 Open [Service Utilities][3/4/5/6 Monitor 1/2/3/4][14 Handling monitor][3
B I Palletizing] monitor.
Sy >> The following screen will appear.
Pregram 2/3/2003 21.44
9876
ltem Description

This is a running number that indicates the numerical sequence in which the execution of
the palletize start commands has been started.

In the example given, the display shows that five palletizing operations are being
executed simultaneously (or as multiple palletizing).

When a palletizing operation ends (when the pallet is fully loaded or the present count
equals the total count), the line for that operation is cleared.

Number at far left

This is the number of the palletizing being executed.

No. If the number is 100 or under, it denotes a simple palletizing operation; if it is 101 or
above, it denotes a complex palletizing operation.

This is the palletize counter.
Cur It shows the number of the workpiece now being palletized.
It is incremented when the "FN48 Palletize end" command is executed.

Total This is the total number of workpieces to be loaded by the corresponding palletizing
number.
Name This is the name given to the palletizing number.
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6

.2 Ending palletizing at an interim point

6.2 Ending palletizing at an interim poin

If, for some reason or other, the decision has been made to end the palletizing at an interim point or, in other words,
not to continue with the subsequent palletizing operations while the pallet is not fully loaded with workpieces, the
palletize counter that reflects an interim figure must be forcibly cleared in order for the palletizing task to be started
from the first workpiece in the next operation. The steps taken to achieve this are described in this section.

The palletize counter can be reset in a number of ways, each of which is described below.

Take care when starting operation for the first time after the palletize counter has been
reset or preset. if the figure on the counter is the wrong ong, unforeseen trouble such as

interference with surrounding objects may occur.
CAUTION ey %

6.2.1 Forcibly ending palletizing with a shortcut R code

"R55 Palletize counter reset” is available as an R code to be used exclusively for the palletizing
function. Using this code, the palletizing now underway can easily be reset manually.
The code cannot be used during robot playback.

Shortcut Description
R55 Palletize counter reset

Parameter Data Description, setting range

This is used to specify the palletizing number for which the palletize
First parameter Palletize No counter is to be reset. When "0" is specified, all the palletize counters are
reset. (0 to 200)

Bear in mind that when the palletizing now being executed by the "FN47 Palletize start” command
has been reset by R55, if the "FN48 Palletize end" command recorded after the start command is then
executed, alarm 2201 will result and the playback operation will be suspended since the palletize
counter has already been reset by R55.

6.2.2 Forcibly ending palletizing from the Service Utilities menu

A menu option enabling the palletize counter value to be reset is provided with Service
Utilities/Handling Application: this is used to forcibly ending palletizing. Not only is resetting possible: a
specific number can also be preset.

First, stop the robot now in the playback operation.
The palletize counter cannot be reset or preset while the robot is operating.

If the robot is already in the playback mode, leave the mode as is or
establish the teach mode.

[
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6.2 Ending palletizing at an interim point

Open [Service Utilities] [2 Palletize count preset] [22 Handling Application]

Senicn screen.
Hitirey >> The following screen will appear.
Falietoe court preset
Mo, Palletize Ho. Palletize rame Fressnt count/Tota| eourd Addiion
i [ 1800 GAP-FIX. . n
Z 199 [ GAP-FIX | g "
3 | 160/ TGAPSHONE B 10
4 17 EAP1T0X 0 S 2
i e e
ggé&smm@mwdnﬁ%m%@wuﬁi (- 2 1=
i Exsouts
The data displayed represents the information available at the time when the
screen is displayed. Since this is not a monitor screen, the data is not updated on
a real-time basis.
item Description
This is a running number that indicates the numerical sequence in which the execution of the
palletize start commands has been started. In the example given, the display shows that five
No. palletizing operations are being executed simultaneously (or as multiple palletizing). When a
palletizing operation ends (when the pallet is fully loaded or the present count equals the
total count), the line for that operation is cleared.
Palletize No. This is the number of the palletizing being executed. If the number is 100 or under, it denotes

a simple palletizing operation; if it is 101 or above, it denotes a complex palletizing operation.

Palletize name

This is the name given to the palletizing number.

Present count

This is the palletize counter. It shows the number of the workpiece now being palletized.
It is incremented when the "FN48 Palletize end" command is executed.

This figure can be reset or preset manually.

Total count

This is the total number of workpieces to be loaded by the corresponding palletizing number.

a

Enter
N

U

=

Execss

Align the cursor with the [Present count] field of the palletizing number
concerned, input [0], and press [Enter].

Input "0" for all the numbers concerned if more than one palletizing
operation is to be forcibly terminated.

Special care is required if multiple palletizing is being executed. Set "0" for
all the palletizing numbers which are to be forcibly terminated at the same
time.

Finally, press the f12 [Execute] key.
>> At this time, the new palletize counter figure which has been set takes effect. If
"0" is set for present count, the palletizing task concerned is forcibly terminated.
(This cannot be done on the palletizing monitor.)
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6.3 Starting pallefizing at an interim point

If palletizing is to be resumed from an interim point for some reason or other, the palletize counter must be forcibly
changed (or preset) to the desired value. The steps taken to achieve this are described in this section.
The palletize counter can be preset in a number of ways, each of which is described below.

Take care when starting operation for the first time after the palletize counter has been
reset or preset. if the figure on the counter is the wrong one, unforeseen trouble such as
CAUTION interference with surreunding objects may occur.

6.3.1 Starting palletizing at an interim point

If the palletizing number concerned has not been executed at all or if the pallet is already fully
loaded, the palletizing number is not registered in the palletize table.

In other words, the palletize counter cannot be preset since the input field is not displayed on the
screen shown in “6.2.2 Forcibly ending palletizing from the Service Utilities menu”.

At a time like this, proceed as follows to start the desired palletizing from an interim point.

First, stop the robot now in the playback operation.
The palletize table cannot be inserted while the robot is operating.

If the robot is already in the playback mode, leave the mode as is or
establish the teach mode.

:?9 ! Open [Service Utilities] [22 Handling Application] [2 Palletize count preset]
screen.

>> The following screen will appear.

The data displayed represents the information available at the time when the
screen is displayed. Since this is not a monitor screen, the data is not updated on
a real-time basis.

Palletizz court preset _ % =
- Palletize No, Falletize rame Fresent cour al cont Addiond
| [0 [GAPED e g
."'ﬁ 17 AP | HB )
I el i |

ﬂ In the example given, five palletizing operations are currently being
executed.

Press f key <Addition> to start a new (sixth) palletizing operation from an
interim point.
>> The following screen will appear.

=< Addition of fizn wirk

o i

5ot the el fetize unber to akk[1 - 200]
|

=

o
-

e
e
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6.3 Starting palietizing at an interim point

Input the palletizing number to be added, and press [Enter].

Input a number 100 or under for simple palletizing and a number 101 or
above for complex palletizing.

>> If, for instance, palletizing number 2 (simple palletizing) has been added, the
new palletizing operation will be displayed at the bottom (No.6) of the palletize
table as shown below.

—< 7 Fallots
No. Palletize No. Palletize name Presert count/Total count o
| T opEx [ % e
73] [ 185 | GAR-FIX R e —
3 T80 GAP-NONE w2
4 Dt g s e | [ Te
g JIRZ LG T e ) (T R

"4" appears as the present count.

Since palletizing would be executed from the first workpiece if the "FN47
Palletize start" command were played back with no further action taken,
input the desired number of the workpiece with which the palletizing is to
start, and press [Enter].

To resume palletizing with the eighth workpiece, input "8."

Finally, press f key <Execute>.

The operation is resumed.
>> When the "FN47 Palletize start" command is played back next time, palletizing
is executed from the workpiece specified in step 6.

6.3.2 Presetting from the Service Utilities menu

To change a palletize counter while palletizing is being executed, that is to say, to change the
palletize counter for the palletizing listed on the palletize table, all that needs to be done is preset the
value in the desired palletize counter by selecting [2 Palletize count preset] from Service Utilities/[22
Handling Application].

Following the same procedure as in “6.2.2 Forcibly ending palletizing from the Service Utilities
menu’, input a figure (but not "0") for the desired number of the workpiece.

6.3.3 Presetting from the monitor screen

A figure can be input directly into a particular palletize counter from the palletizing counter monitor
screen shown in “6.1 Monitoring the current statuses®.

First, stop the robot now in the playback operation.
The palletize table cannot be inserted while the robot is operating.

If the robot is already in the playback mode, leave the mode as is or
establish the teach mode.

Open [Service Utilities] [3/4/5/6 Monitor 1/2/3/4] [14 Handling monitor][3
Palletizing] monitor.

[3 Palletizing] to display the palletize counter monitor screen. If multiple
monitor screens are already displayed, press the [SELECT SCREEN] key to
activate the palletize counter monitor screen.
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6.3 Slarling

yalletizing at an interim point

Press the [EDIT] key.

>>The title bar of the palletize counter monitor screen turns red to indicate that
editing is now possible.

Y Program 2(3/2003 " 21:50
9876

Align the cursor with the "Cur” field for the desired palletizing, input the
number of the workpiece with which the palletizing is to start, and press
[Enter].

To resume palletizing with the eighth workpiece, input "8."
A figure exceeding the total number of workpieces or "0" cannot be input.

Upon completion of the settings, press the key <Complete>.

>> Qperation now returns to the palletize counter monitor screen. The data set has
already been reflected.

The operétion is resumed.

>> When the "FN47 Palletize start" command is played back next time, palletizing
is executed from the workpiece specified in step 5.
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Chapter 7 Troubleshooting

This chapter explains troubleshooting for the palletize function.

7.1 Table of Error Codes







7.1 Table of Error Codes

7.1 Table of Error Codes

The following is the table of error codes related to palletize function.

No. A2201 (Alarm)

Message Palletize-end does not follow Palletize function.

Cause This error occurs when a palletize-end function (M47) does not follow Palletize
function (M48).

Countermeasure Correct the sequence of Palletize and Palletize end functions in the program.

No. A2202 (Alarm)

Message More than 32 Palletizing routines not allowed.

Cause More than 32 Palletizing routines not allowed.

Countermeasure Please refer to Palletize function manual for details.

No. A2203 (Alarm)

Message Palletize data is abnormal.

Cause This error occurred calculate shift value is failed from palletize data.

Countermeasure Please refer to palletize data.

No. A2204 (Alarm)

Message Multiplex palletize over.

Cause This error occurred multiplex palletize beyond 8 is carried out.

Countermeasure Please confirm a robot program.

No. A2173 (Alarm)

Message Shift value limit exceeded.

Cause This error occurs if the allowable shift distance is too large.

Countermeasure Reset the limit value [Constants][Shift limit & evaluation value] and retry program.
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