YASKAWA

MOTOCALYV EG
OPERATOR'S MANUAL

Upon receipt of the product and prior to initial operation, read this instruction thoroughly,

retain for future reference.
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General Precautions

Diagrams and photos in this manual are used as examples only and may differ from the actual delivered
product.

This manual may be modified when necessary because of improvement of the product, modification, or
changes in specifications.

Such modification is made as a revision by renewing the manual No.

To order a copy of this manual, if your copy has been damaged or lost, contact your YASKAWA
representative listed on the last page stating the manual No. on the front page.

YASKAWA is not responsible for any modification of the product made by the user since that will void
our guarantee.

Software supplied with this manuals intended for use by licensed operators only and may only be used or
copied according to the provisions of the license.

Reproduction of any part of this manual without the consent of YASKAWA is forbidden.

OYASKAWA, 2005-
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PREFACE

Outline of MOTOCALYV EG

The MOTOCALYV EG has been developed to improve positioning accuracy of YASKAWA'’s industrial
robot MOTOMAN. The MOTOCALYV EG is an application software for MS-Windows, which offers

excellent operability on various types of personal computers.

Requirements for MOTOCALYV EG Execution

(O] MS-Windows 2000/XP *1

Required Memory |128 Mbytes or more

Hardware disk 15 Mbytes or more
Capacity

Screen Screen supported by Windows (256 colors or more)

*1) MS-Windows 2000, MS-WindowsXP are trade marks of Microsoft Corporation, U.S.A.

MOTOCALYV EG Setup

1.
2
3.
4

Turn ON the power to the personal computer and screen.

Start the Windows.

Insert the install CD-ROM to the CD-ROM drive.

Select the [Control Panel] of [Setting] from the [Start] button in the menu of task bar, then select the
[Add/Delete Application].

Click the [Set-up] button and set "MOTOCALV-EG¥setup.exe” of the CD-ROM drive, following to
the instructions displayed in the screen.

Clicking the [Complete] button starts the installation program. Follow the instructions displayed in
the screen.

At the completion of setup, the [MOTOCALV EG] icon is displayed in the
[Start]-[Program]-[Motoman]-[MOTOCALYV EG].

4/60



1. TYPES OF CALIBRATION

The following types of calibrations are available for MOTOCALYV EG.

1.1 Robot Calibration

Adjusts the absolute data and tool data, by teaching 5 postures each of 5 points (total 25 points) with

robot. This calibration improves the absolute value accuracy of robot.

1.2 Tool Calibration

Adjusts tool data by teaching 7 postures at 1 point (total 7 points) with robot. This calibration calculates

the exact tool data (robot control point).

1.3 Tool Posture Calibration

Adjusts tool data by teaching 1 posture at 1 point (total 1 point) with robot. This calibration calculates

the exact tool positions (Rx, Ry, and Rz).

1.4 Workpiece Calibration

Recognizes the positional difference between each robot and workpiece, by comparing the job created by
offline system and the job created with the actual robot. Then converts the position data by offline

system into the data for the actual robot, using the difference above.

1.5 Layout Correction

The layout correction is composed of "Robot Layout Correction" and "Travel Axis Tilt Correction.”
"Robot Layout Correction" corrects the robot layout in the cell constructed by MotoSim EG for actual
robot layout, by comparing the job created by offline system and the job created with the actual robot.
"Travel Axis Tilt Correction" corrects the robot layout in the cell constructed by MotoSim EG for the
actual robot layout, by calculating the positional difference between the travel axis and the robot

positioned on the travel axis.
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2. OPERATION

This chapter explains the operation method of each calibration by MOTOCALYV EG.

2.1 Robot Calibration

2.1.1 Operation with Actual Robot
1) To perform robot calibration, prepare the data of tool to be mounted in advance.
The following three methods are available for tool data.
®Performs the tool calibration with the actual robot controller.
@Performs the tool calibration by MOTOCALYV EG.
(Refer to Section 2.2 "Tool Calibration.")

®Uses the values of mechanical dimensions if specified in the drawing, etc.

2) Mount an end-pointed tool on the robot flange.
Use a tool with pointed-end part offset to the direction of X- or Y-axis on the tool coordinate.

(Offset amount of approx. 200 mm is recommended.)

3) Using this tool, perform teaching of the job (job name: ROBOT) for 5 postures each of 5 points
(total 25 points). The calibration job "ROBOT" is used for actual calculation by the calibration
software.

The teaching method is explained below.

a) Using the same tool, perform teaching of 5 postures at each 5 point.
(Use MOVJ or MOVL for interpolation type. On base of the taught positions, X, Y, and Z

will be calculated internally.)

Notes 1: For teaching of large-size robots of K60 and more, perform teaching with the
wrist angle 45° or less, since the flexure by the robot arm weight may affect
calibration, with the wrist posture largely inclined. For robot sizes below K60,
incline the wrist 45° or more.

2: When the actual playback operation requires movement changing robot form,
for example, the robot wrist axis rotating in reverse, perform teaching with the

posture of that movement.
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< Robot

First posture

\ /Second posture
/ \Fourth posture

Third posture

Fifth posture

Positioning job

Fig. 2.1.1 Teaching the Same Point with 5 Postures

b) With operation a), perform teaching of 1 point at 5 different points.
The distance between each point should be kept to a minimum of 100 mm. If this condition
is not kept, this function doesn’t work right.
Perform teaching at five points from left upper side to right lower side with 5 postures each,
so that the values of X, Y, and Z vary equally in a wide area of the robot front face, for

teaching of correct calibration job. For robot postures at job teaching, refer to Appendix 1
"Examples of Robot Calibration."
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<Example of Robot Calibration Job>

NOP

*1

MOVJ C0000 VJ=0.78 PL=0
MOVJ C0001 VJ=0.78 PL=0
MOVJ C0002 VJ=0.78 PL=0
MOVJ C0003 VJ=0.78 PL=0
MOVJ C0004 VJ=0.78 PL=0
*2

MOVJ C0005 VJ=0.78 PL=0
MOVJ C0006 VJ=0.78 PL=0
MOVJ C0007 VJ=0.78 PL=0
MOVJ C0008 VJ=0.78 PL=0
MOVJ C0009 VJ=0.78 PL=0
*3

MOVJ C0010 VJ=0.78 PL=0
MOVJ C0011 VJ=0.78 PL=0
MOVJ C0012 VJ=0.78 PL=0
MOVJ C0013 VJ=0.78 PL=0
MOVJ C0014 VJ=0.78 PL=0
*4

MOVJ C0015 VJ=0.78 PL=0
MOVJ C0016 VJ=0.78 PL=0
MOVJ C0017 VJ=0.78 PL=0
MOVJ C0018 VJ=0.78 PL=0
MOVJ C0019 VJ=0.78 PL=0
*5

MOVJ C0020 VJ=0.78 PL=0
MOVJ C0021 VJ=0.78 PL=0
MOVJ C0022 VJ=0.78 PL=0
MOVJ C0023 VJ=0.78 PL=0
MOVJ C0024 VJ=0.78 PL=0
END

Positioning jig PS5 Robot

_/

Robot

Positioning jig

Fig. 2.1.2 Teaching 5 Points with 5 Postures
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4) Save the following robot data from the robot controller to the floppy disk, using a device such

as YASNAC FC2, etc.

File Name Contents Remarks
ALL.PRM Robot parameter data For ERC, PARAM.DAT
ABSO.DAT Robot absolute data
TOOL.CND Tool data For ERC, TOOL.DAT
ROBOT.JBI Job of 5 postures each at 5 points for

calibration

Fig. 2.1.3 Data to be Saved to Floppy Disk

2.1.2 Operation on Personal Computer
1) Insert the above floppy disk.  Double-click the [MOTOCALV EG] icon in the
[Start]-[Program]-[Motoman]-[MOTOCALV EG] to start the program. The main screen,
"MOTOCALYV EG" is displayed for calibration programs.

L " 4 =/

ROBOT TOOL POSTURE WORKPIECE LAYOUT EXIT
[F1] [F2] [F3] [F4] [F5] [F10]
‘ Copyright [c] 1996-1997 YASKAWA Electric Co.Ltd Ver 4.03

Fig. 2.1.4 Calibration Main Screen "MOTOCALYV EG"

2) Click the [F1] (ROBOT) button to display the "Robot Calibration" screen.

!H Fobot Calibration o ] 4
File(F} Option{d}
rABS0 Data
5 T [ 0 [ R [ 8 [ T [ C [ W Select Job
Old:
Hew: Select Robot
Select Gontrol Group
rTOOL Data
Rimm) immd | Zimmy | Rxidee) | Ryides) | Reidee! Gheck File
Old:
New: Execute Calibration

Select
Judge ment-Job

rAverage Error {Theoretical Result by Calibration)

Execute Jugement

L U U UN UN U U

Print a Report

Folder Mame:

Galibration Job Mame: l:l Tool Ho.: Group Mo.:
[ ] [ ] e

Select a calibration—Job.

Fig. 2.1.5 "Robot Calibration" Screen
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3) Click the [Select Job] button to display the [Select Job] dialog box. To select the robot
calibration job file (Robot.JBI), click the [Open] button or double-click the file. (When the
calibration job has been taught under a different job name, select the corresponding file.)

Then the screen returns to the "Robot Calibration" screen.

Select Job
Look ir: I'a robodata
=] Rabot jbi
File nanne: I Open I
Files of type: [ Jab File (~.JBI) =] Cancel |

Fig. 2.1.6 [Select Job] Dialog Box

4) Click the [Select Robot] button to display the [Select Robot] dialog box. To select the robot
type for robot calibration, click the [OK] button or double-click the corresponding type. If the
corresponding type of robot is not on the list, select the "other robot type.” Then the screen

returns to the "Robot Calibration" screen.

Select Hobot |

SKE-CI00[SES) - OF
SKE-COZ0[SESE)

AEBR-CO11[SERR)
SEAP-CI20[RERR
K 16-CO00[SE 1]
AE16-CI10[3E16-6)
AE1GM-CO00[SE16M)
SKAS-CO00[3E45) =]

CANCEL

Fig. 2.1.7 [Select Robot] Dialog Box
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5) Click the [Select Control Group] button to display the [Select Control Group] dialog box. To

select the robot numger for robot calibration, click the [OK] button to return to the "Robot
Calibration™ screen

. Select Control Group =-10] x|

Ok Cancel

Fig. 2.1.8 [Select Control Group] Dialog Box

6) Click the [Check File] button to check the files necessary for calibration. (Verify that the
corresponding files for parameter data, absolute data and tool data exist.)
When the corresponding files exist, the following message is displayed.

Check File 5]

@ Parameters, AES0 data and Tool data of MRC exizt,

Fig. 2.1.9 "Check File" Confirmation Message

7) Click the [OK] button to return to the "Robot Calibration" screen. Click the [Execute

Calibration] button to display the "Calculation" screen. Then calibration starts and the
calculation process is displayed.

Clicking the [STOP] button stops the calculation to return to the "Robot Calibration™ screen
and the calculation result will not be written in the file (ABSO Data, TOOL Data).

Calculation ...

Aversge | d3 [ d [ dU [ o [ B [ dT [deiorn)[d¥(mm)[dZ{mm) =
0 0 0 0 0 0 0000 0000 0.000

0552 0 ez s 0 0 4 0000 0000
0551 [ 0 0 4 0000 0001

| || e ra [ —

| STOP |

ITime | ‘E[sec] |

Fig. 2.1.10 "Calculation" Screen for Robot Calibration Calculation Process

When calculation is completed, the "Calculation finish" screen is displayed.

Click the [EXIT] button and the calibration will be judged as "successful” or "failed" based on
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the average error (theoretical value by calibration calculation). Then 2 types of "Message of
Calibration Judgement” are displayed. Click the [OK] button to return to the "Robot
Calibration™ screen.

Meszzage of Calibration Judgement

0 Calibt ation finished with success.
Change AB30 data and Tool data in controller and make
pudgetnent joh.

Fig. 2.1.11 Message for Successful Calibration

@ Calibration result [average error] is out of range.
Re-teach calibration-job and make calibration again.

oK

Fig. 2.1.12 Message for Failed Calibration

Notes 1: When a message for failed calibration is displayed, perform re-teaching of robot
calibration from the step 3) of 2.1.1 "Operation with Actual Robot", and re-execute
the process.

2: For some failed calibration jobs or robot types after re-teaching and re-executing the
process, extend the calculation range for calibration job. For calculation range
setting, contact your YASKAWA representative or YASKAWA Robot Service.

8) Click the [OK] button to return to the "Robot Calibration” screen. When a successful
calibration result is obtained, stop the operation on personal computer once, and load the
changed ABSO Data and TOOL Data to the actual robot, by using a device such as YASNAC
FC2, etc.

(ABSO.DAT, TOOL.CND. For ERC, ABSO.DAT, TOOL.DAT)

9) After verifying that new ABSO Data and TOOL Data have been overwritten in the robot

controller, turn OFF power to the robot controller and re-start.

10) Using the same tool as used for the calibration job (5 postures each at 5 points), perform
teaching of the control point constant operation job (job name: P7-NEW, 7 postures at 1 point).

This is called a judgement job.
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For robot postures at job teaching, refer to Appendix 2 "Example of Tool Calibration."”

Note: This operation checks how much robot accuracy is improved by changing the ABSO
Data and TOOL Data by calibration job.

< Robot

First posture
Fifth posture /Second posture

Sixth posture >/ \< Third posture

Fourth posture

Seventh posture
Positioning job

Fig. 2.1.13 Teaching the Same Point with 7 Postures

11) Save the job (P7-NEW.JBI) of 7 taught postures at 1 point, from the robot controller to the
floppy disk.

12) Insert the above floppy disk from the robot controller to the personal computer drive, and

execute the continued operation for robot calibration.

13) Click the [Select Judgement-Job] button to display the [Select Judgement-Job] dialog box. To
select the created judgement job file (P7-NEW.JBI), click the [Open] button or double-click the

file. Then the screen returns to the "Robot Calibration" screen.

Select Judgement-Job EE2

IE robodata =] ﬁl sl

File narmne: |F'F"-new.ibi Open I
Files of type: IJI:I|:| File [=.JBI] j Cancel |

Fig. 2.1.14 [Select Judgement-Job] Dialog Box
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14) Click the [Execute Judgement] button to display the "Calculating™ screen. The accuracy after
calibration of the control point constant operation. The screen shows the X, Y, and Z
coordinates and their average coordinates at each point of the judgement job. When

calculation is completed, the "Calculation finish™ screen is displayed.

Calculation finish

STEP [ Distmce | x| v | z | T | T | Tz

Mean . oalR3m 105992 1304328 15714 0.000 5.357
Conno_[0 426 2172737 -105958 1304250 -180.000 0.000 3740
Connl_|o 585 172850 -105773 1304212 -180.000 0000 33218
conng_|o 539 TTLAE 105464 1304284 130000 0000 34045
conn3_|o sa6 2L 106044 1304539 130000 0000 -147.178
Cann 271783 -106094 1304569 130000 0000 157314
COn0s_ [0 465 272029 -106349 1304267 180000 0000 101338
Conne_ |0 451 272647 -10626Z 1304176 -180.000 0000 48999

CLOSE

Fig. 2.1.15 "Calculation finish" Screen for Judgement Job

Clicking the [CLOSE] button starts checking the maximum values of distance from the average
coordinate to each point, and performs calibration judgement of control point constant
operation after the adjustment of ABSO Data and TOOL Data. At completion of calibration
process, the calibration will be judged as "successful" or "failed." Then 2 types of "Message
of Calibration Judgement" are displayed. Click the [OK] button to return to the "Robot

Calibration" screen.

Meszzage of Calibration Judgement |

0 Maz error injudgement-job was under standard.

8]:8

Fig. 2.1.16 Message for Successful Judgement
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Meszzage of Calibration Judgement |

® Maz ervor injudgementjob wasn't under standard.
Make new data and make calibration again.

Fig. 2.1.17 Message for Failed Judgement

Note: When a failed judgement result message is displayed, perform re-teaching of calibration

from step 9).
15) Click the [OK] button to return to the "Robot Calibration" screen. When a successful

judgement message is displayed, click the [Print a Report] button to print out the report. The

robot calibration operation is completed.

15/60



2.2 Tool Calibration

2.2.1 Operation with Actual Robot
1) To perform tool calibration, prepare the data of tool to be mounted in advance. Mount the tool
on the robot flange. The following two methods are available for tool data, in addition to tool
calibration method explained in this section.
@ Performs the tool calibration with the actual robot.
@Uses the values of mechanical dimensions of the tool if specified in the drawing,

etc.

2) Using this tool, perform teaching of the job (job name: TOOL) of 7 postures and more at 1 point.
The calibration job "TOOL" is used for actual calculation by the calibration software.

The teaching method is explained below.

a) Using the same tool, perform teaching of 7 postures at one point.
(Use MOVJ or MOVL for interpolation type. On base of the taught positions, X, Y, and Z

will be calculated internally.)

Notes 1: For teaching of large-size robots of K60 and more, perform teaching with the
wrist angle 45° or less, since the flexure by the robot arm weight may affect
calibration, with the wrist posture largely inclined. For robot sizes below K60,
incline the wrist 45° or more.

2: When the actual playback operation requires movement as changing robot form,
for example, the robot wrist axis rotating in reverse, perform teaching with the
posture of that movement. For robot postures at job teaching, refer to

Appendix 2 "Examples of Tool Calibration."

Robot

First posture

\ /Second posture
Sixth posture >/ \< Third posture

Fourth posture

Fifth posture

Seventh posture

Positioning job

Fig. 2.2.1 Teaching the Same Point with 7 Postures
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<Example of Tool Calibration Job>
NOP

MOVJ C000 VJ=0.78 PL=0

MOVJ C001 VJ=0.78 PL=0

MOVJ C002 VJ=0.78 PL=0

MOVJ C003 VJ=0.78 PL=0

MOVJ C004 VJ=0.78 PL=0

MOVJ C005 VJ=0.78 PL=0

MOVJ C006 VJ=0.78 PL=0

END

3) Save the following robot data from the robot controller to the floppy disk, using a device such
as YASNAC FC2, etc.

File Name Contents Remarks
ALL.PRM Robot parameter data For ERC, PARAM.DAT
TOOL.CND Tool data For ERC, TOOL.DAT
TOOL.JBI Job for tool calibration 7 postures or more at 1 point

Fig. 2.2.2 Data to be Saved to Floppy Disk

2.2.2 Operation on Personal Computer
1) Insert the above floppy disk. Double-click the [MOTOCALV EG] icon in the
[Start]-[Program]-[Motoman]-[MOTOCALYVY EG] to start the program. (Refer to Fig. 2.1.4
Calibration Main Screen "MOTOCALYV EG")

2) Click the [F2] (TOOL) button to display the "Tool Calibration" screen.

l..ﬂTooI Calibration = [E)]
File[E]
“Tool data — —
(] Select job
o) | Viom) | Zww) [ Bx(deg) [ Ryldeg) | Rz(deg
Old:
Wi r Check file
rAverage error(Theoretical Result by Calibration) ([ Exacute calitration
Before; l:l(mm) =P After. I:I(mm)
r Print report

Dit ectory narme: | |

Chalibr ation job name: | | Tool No.:I Exit

Select a Tool-calibration-job.

Fig. 2.2.3 "Tool Calibration" Screen
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3) Click the [Select job] button to display the [Select job] dialog box. To select the tool
calibration job file (TOOL.JBI), click the [Open] button or double-click the file. (When the
calibration job has been taught under a different name, select the corresponding file.) Then

the screen returns to the "Robot Calibration" screen.

Select job HE
Laak in: |-S tool j il e EE

Q0L jbi

File name: ~ {TODL.jbi Open |
Files of type; IanFiIe[".JBI] j Cancel |

Fig. 2.2.4 [Select job] Dialog Box

4) Click the [Check File] button to check the files necessary for tool calibration.
(Verify that the corresponding files for parameter data and tool data exist.)

When the corresponding files exist, the following message is displayed.

Check File =l

@ Checked MRLC's parameter data and Tool data.

Fig. 2.2.5 "Check File" Confirmation Message
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5) Clicking the [OK] button returns to the "Tool Calibration" screen. Click the [Execute
Calibration] button to display the "Calculating™ screen.
Then calibration starts and the calculation process is displayed.
Clicking the [STOP] button stops the calculation to return to the "Tool Calibration" screen and
the calculation result will not be written in the file (Tool Data). When calculation is
completed, the "Calculation finish™ screen is displayed.

Calculation finish |

Average | dX[mm] | d¥[mm) | dZ{mm) -
1 0.008 0.000  0.000;  0.000; —
2
3
4
5
6
= -
EXIT
ITime | |[I[sen:] |

Fig. 2.2.6 "Calculation finish" Screen for Tool Calibration Calculation Process

6) Clicking the [EXIT] button returns to the "Tool Calibration™ screen. Click the [Print a Report]
button to print out the report.

7) Load the changed tool data to the actual robot, by using a device such as YASNAC FC2, etc.
After loading, confirm that the new tool data has been overwritten in the robot controller.

(TOOL.CND. For ERC, TOOL.DAT)

The tool calibration operation is completed.
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2.3 Tool Posture Calibration

2.3.1 Operation with Actual Robot
1) To perform tool posture calibration, prepare the data of tool to be mounted in advance.
The following three methods are available for tool data.
®Performs the tool calibration with the actual robot.
@Performs the tool calibration by MOTOCALYV EG.
(Refer to Section 2.2 "Tool Calibration.")

®Uses the values of mechanical dimensions if specified in the drawing, etc.

2) Mount a tool on the robot flange, and using this tool, perform teaching of the job (job name:
TOOLPS) for 1 posture at 1 point. This calibration job "TOOLPS" is used for actual
calculation by the calibration software.

The teaching method is explained below.

a) Use a level or other instruments to set the desired posture by moving the robot along the
coordinate axis, then teach the point.
(Use MOVJ or MOVL for interpolation type. On base of the taught positions, X, Y,

and Z will be calculated internally.)

Note: For example of arc weld torch, when the direction of welding wire is to be the
same direction of Z-axis on the tool coordinate, place the tool in such a posture

that the weld torch is positioned horizontally, and teach this position.

=et the posture.so that the
weld torch is positioned
horizontally.

-

Fig. 2.3.1 One Point Teaching

< Example of Tool Posture Calibration Job>
NOP

MOVJ C000 VJ=0.78 PL=0

END
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3) Save the following robot data from the robot controller to the floppy disk, using a device such as

YASNAC FC2, etc.

File Name Contents Remarks
ALL.PRM Robot parameter data For ERC, PARAM.DAT
TOOL.CND Tool data For ERC, TOOL.DAT
TOOLPS.JBI Job for tool posture calibration 1 posture at 1 point

Fig. 2.3.2 Data to be Saved to Floppy Disk

2.3.2 Operation on Personal Computer

1)

2)

Insert the above floppy disk. Double-click the [MOTOCALV EG] icon in the
[Start]-[Program]-[Motoman]-[MOTOCALYV EG] to start the program. (Refer to Fig. 2.1.4
Calibration Main Screen "MOTOCALYV EG")

Click the [F3] (POSTURE) button to display the "Tool Posture Calibration" screen.

m Tool Posture Calibration ME E
File(F]
Tool data r Selactjob
K] | Vo) | Zmw) [ Refdeg) | Ryideg) | Refdeg] || L
old
New - Check file
[~ Drefindtool posture
Ditectory Hame: | |
Calibration Job Name: | Tool Ho.: W e el

r Print report

EXIT |

Select a tool-posture calibration job.

Fig. 2.3.3 "Tool Posture Calibration" Screen
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3) Click the [Select job] button to display the [Select job] dialog box. To select the tool posture
calibration job file (TOOLPS.JBI), click the [Open] button or double-click the file. (When the
calibration job has been taught under a different job name, select the corresponding file.)

Then the screen returns to the "Tool Posture Calibration" screen.

Look in: I 3 robodata

Fiobot jbi

olps. jbi

File name: Itaulps.ibi Open I
Files of type: [ Job File [~ JBI] I Cancel |

Fig. 2.3.4 [Select job] Dialog Box

4) Click the [Check File] button to check the files necessary for tool posture calibration. (Verify
that the corresponding files for parameter data and tool data exist.)

When the corresponding files exist, the following message is displayed.

Check File =l

@ Checked MRC's parameter data and T ool data.

Fig. 2.3.5 "Check File" Confirmation Message
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5) Click the [OK] button to return to the "Tool Posture Calibration™ screen.

6)

7)

8)

actual robot.

Tool Posture Settings

R Pt

:

Ry- | Ryt
Rz- | Rz+

Drefault |
RBCoordinates |

tool posture] button to display the "*Tool Posture Settings" screen.

[t
ry[ ]
Az [0 ]

r Resolution angle[deg’

Rof

180] Ry 0] R 0]

Cancel |

(TOOL.CND.

Fig. 2.3.6

"Tool Posture Settings" Screen

Click the [Execute Calibration] button to execute the calibration.

Click the [Print a Report] button to print out the report.

The tool posture calibration operation is completed.

Click the [Define
Then click the [Rx-], [Rx+],
[Ry-], [Ry+], [Rz-], and [Rz+] buttons as many times as needed, to set the taught posture with

Then click the [OK] button to return to the "Tool Posture Calibration" screen.

Load the changed tool data to the actual robot, by using a device such as YASNAC FC2, etc.
After loading, confirm that the new tool data has been overwritten in the robot controller.
For ERC, TOOL.DAT)
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2.4 Workpiece Calibration

The workpiece calibration is composed of "Workpiece calibration” and "Job conversion." "Workpiece
calibration™ calculates the positional difference between each robot and workpiece, by comparing the job
created by offline system and the job created with the actual robot. Then "Job conversion™ converts the

position data by offline system into the data for the actual robot, using the difference above.

2.4.1 Workpiece Calibration
B Teaching of personal computer reference point teaching job
Perform teaching of personal computer reference point teaching job by MotoSim EG.

Job name: WORK

Teaching method:
Using the same tool, teach the workpiece reference points. Decide 3 or more reference
points. (5 points are recommended. When higher accuracy is required, teach more
points.) Teach the first 3 points to form a triangle largely covering the robot working
envelope for the workpiece. The order of teaching and number of teaching points should be
the same as for the robot controller reference point teaching job explained in "Il Teaching of
robot controller reference point teaching job (Operation with actual robot)" below. For
interpolation type, use MOVJ or MOVL. On base of the taught positions, X, Y, and Z will
be calculated internally. (It is recommended that reference point teaching be performed

without changing the robot posture, to maintain accuracy of tool data (robot control point)).

<Workpiece calibration: Example of personal computer reference point job >
NOP

MOVL C0000 V=46.0 PL=0

MOVL C0001 V=46.0 PL=0

MOVL C0002 V=46.0 PL=0

MOVL C0003 V=46.0 PL=0

MOVL C0004 V=46.0 PL=0

END
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B Teaching of robot controller reference point teaching job (Operation with

actual robot)

Perform teaching of robot controller reference point teaching job with actual robot.
Job name: WORKREF

Teaching method:

Using the same tool, teach the workpiece reference points. Decide 3 or more reference
points. (5 points are recommended. When higher accuracy is required, teach more
points.) Teach the first 3 points to form a triangle largely covering the robot working
envelope for the workpiece. The order of teaching and number of teaching points should
be the same as for the personal computer reference point teaching job explained in "Il
Teaching of personal computer reference point teaching job™ in the previous page. Any
interpolation type can be used. (For teaching reference points, it is recommended that
reference point teaching be performed without changing the robot posture to maintain

accuracy of tool data (robot control point)).

<Workpiece calibration: Example of robot controller reference point job>

NOP

MOVL C0000 V=46.0 PL=0
MOVL C0001 V=46.0 PL=0
MOVL C0002 V=46.0 PL=0
MOVL C0003 V=46.0 PL=0
MOVL C0004 V=46.0 PL=0

END

Save the following robot data from the robot controller to the floppy disk, using a device such
as YASNAC FC2, etc.

File Name Contents Remarks
ALL.PRM Robot parameter data For ERC, PARAM.DAT
TOOL.CND Tool data For ERC, TOOL.DAT
WORKREF.JBI Job for workpiece calibration 3 points or more

Fig. 2.4.1 Data to be Saved to Floppy Disk

B Calibration operation

1) Insert the above floppy disk to the personal computer drive.

Double-click the  [MOTOCALV
EG] icon in the [Start]-[Program]-[Motoman]-[MOTOCALYV EG] to start the program. (Refer

to Fig. 2.1.4 Calibration Main Screen "MOTOCALYV EG")
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2) Click the [F4] (WORKPIECE) button to display the "Workpiece Calibration™ screen.

E;kapiece Calibration mE E
File[F] Option[O]
rPC job Controller job r Selact PCob
Directary
||| | [ Selecta controller johb
Job narme: | | Job narne: | |
[ Check file
ToolNo.: I:I Tool No: I:I
[T Execute calibration
Comment:
| ‘ [ Print a repart

rCalibration result

Average error: |

Arrange x ¥ Z Rx

Ry

Rz

R

Job convetsion

Ezt

Select PC job.

Fig. 2.4.2 "Workpiece Calibration™ Screen

3) Click the [Select PC job] button to display the [Select PC job] dialog box. To select the file of

personal computer reference point job for calibration (WORK.JBI), click the [Open] button or

double-click the file. (When the reference point job has been taught under a different name,

select the corresponding file.) Then the screen returns to the "Workpiece Calibration” screen.

Select PC job

Look ir: I £ work,

File name: IWDrk.iI:ni

Files of type: |Jab File [~.JBI)

Open I
j Cancel |

Fig. 2.4.3 [Select PC job] Dialog Box
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4) Click the [Select a robot controller job] button to display the [Select a robot controller job] dialog
box. To select the file of robot controller reference point job saved in the floppy disk for
calibration (WORKREF.JBI), click the [Open] button or double-click the file. (When the
reference point job has been taught under a different name, select the corresponding file.)

Then the screen returns to the "Workpiece Calibration™ screen.

Select a controller job
Look jn: |El 3 Flappy [4:) =] ﬁil eve
wiarkref.jbi

File name:

Open I
Files of type: [ Jab File [+.JBI] | e |

Fig. 2.4.4 [Select a robot controller job] Dialog Box

5) Click the [Check File] button to check the files necessary for workpiece calibration. (Verify
that the corresponding files for parameter data and tool data exist.)

When the corresponding files exist, the following message is displayed.

Check File =l

@ Checked MRLC's parameter data and Tool data.

Fig. 2.4.5 "Check File" Confirmation Message

6) Click the [OK] button to return to the "Workpiece Calibration™" screen.

Note: If no comment is required, it is not necessary to write in.

7) Click the [Execute Calibration] button to display the "Calculating™ screen. Input a comment

to be written in the personal computer job (WORK.JBI).

Then calibration starts and the calculation process is displayed.
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Note: As calculation result, the conversion constant are written in personal computer reference
point job (WORK_.JBI) and robot controller reference point job (WORKREF.JBI), as a
comment statement. The matrix to convert the personal computer job to the robot
controller job is written in WORK.JBI, and the matrix to convert the robot controller
job to the personal computer job in WORKREF.JBI, respectively. They are written in
form of a comment statement, with X, Y, Z, Rx, Ry, Rz values based on the robot wrist
motion.

Clicking the [STOP] button stops the calculation to return to the “Workpiece Calibration™
screen and the calculation result will not be written in the file (personal computer reference
point job, robot controller reference point job). When calculation is completed, the
"Calculation finish" screen is displayed.

Calculation finizh

Average | dX[mm) | d¥[mm] | dZ(mm] |dRx(deq] | dRy([deq] | dRz[deq) B
1 RN -10.000 -0.014 -0.010 0.000 0.000 0.001 —
2
3
4
5
6
= =
EXIT
ITime | |D[sec:] |

Fig. 2.4.6 "Calculation finish" Screen for Workpiece Calibration Calculation Process

< Example of personal computer reference point job after calibration >
NOP

'WKCOM COMMENT
'"WKCAL(0.029)=21.053,-27.353,37.566,1.999,1.999,2.002

MOVL C0000 V=46.0 PL=0

MOVL C0001 V=46.0 PL=0

MOVL C0002 V=46.0 PL=0

MOVL C0003 V=46.0 PL=0

MOVL C0004 V=46.0 PL=0

END

Notes 1: The unit system for X, Y, and Z is distance (mm).

2: The unit system for Rx, Ry, and Rz is angle (degree).

8) Click the [Print a report] button to print out the report.
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B Calibration operation for multi stations
For multi stations, perform the procedure 3) to 7) indicated in “H Calibration operation” to

each stations for the number of station times.

2.4.2 Job Conversion

1) Click the [job conversion] button to display the "Workpiece Calibration™ screen for job
conversion.

E;Wnrkpiece Calibration HE &R
File[F] DOption(d]
rRefference job

Ditectory: |C:“-,Mcal3 Inewhwork

|

Comment: |

[ Conversion job

Drirectory: Ditectory: Cirectory... |
CMeal32newiwork

CMeal3Znewiwark

Defaultjbi Drefault]hi
otk bl Worlk bt
Wi orkref jhi Workref jhi
Corwerts> |
Cloze
Convert job.
Fig. 2.4.7

"Workpiece Calibration" Screen for Job Conversion

Reference job is a job where the positional differences between personal computer and actual

robot are written.  And the personal computer reference point job (WORK.JBI) selected in the

"Workpiece Calibration" screen is taken over to this screen, and displayed.

2) Select the job to convert from the list box on the left. More than one job can be selected.

Note: The directory should be the same as for the personal computer job (WORK.JBI) (The
directory will be fixed and cannot be changed).

3) Click the [Directory...] button to specify the conversion destination directory.

Note: For the conversion destination directory, the conversion destination directory of the
previous conversion is displayed as default.
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4) Click the [Convert>>] button to execute the job conversion.

!;Wurkpiece Calibration M=
File[E] Option(d]
Refference job

Ditectory:  [CAMcaliZnewimark | Job nare: ok jbi |

Comment: |

Conversion job

Directory: Directory: Directory... |
CaMcal3Znewiwark

Cincal3Znemite st

Defaultjhi

Convert>> |

Close |

‘ Convert job.

Fig. 2.4.8 "Workpiece Calibration" Screen after Job Conversion

5) If there are jobs to be deleted from conversion source and destination, select the jobs from each
list box, then select [Delete Job (D)] from the [File (F)] menu to delete the jobs.

B;Wnlkpiece Calibration B B
[WEIRY Option(0]

Frint a repartP]

Frint a calibration log-file(L) |Jnh R Work i |
Delete a calibration log-ile(D) -

Delete Job(D] |
Exitf<]

Conversion job

Directory: Direclory: Directory... |
Cibfcal32newlwark

Cibcal32newitest
Default jhi

test] jhi
testd jhi
testd jhi

Close |

| Convert job.

Fig. 2.4.9 "Workpiece Calibration™ Screen after Job Conversion (at Selecting from File Menu)

6) When conversion is completed, click the [Close] button to return to the "Workpiece Calibration™
screen.

7) Load the converted job to the actual robot, using a device such as YASNAC FC2, etc.

Note: For the converted job, the converted amount is written as default in comment. If this

In this
case, remove the check mark on [Output of conversion job comment disabled] of the

option menu, to set the mode not to write comment in the job.

comment exceeds 32 characters, the job cannot be loaded to the robot controller.
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The workpiece calibration operation is completed.

B Job conversion for multi stations

1) Click the [job conversion] button to display the “Workpiece Calibration” screen for job
conversion.

Calibration ;IEI ll

File(E)  Option()

"Reference Job

Folder: Fi ¥EP4000_wealv¥EP4000-AD | Job Name: M _L1.JBI

Comment: | |

rGonversion Job

Falder: Folder: Faolder... |

C:¥_¥EP4000_wcalv¥EP4000-A0 ¥ ¥EP4000 wecalv¥EP4000-A0
S_L1.JBl -] 65001000. JEI x
5.12.J8l ARA JEBI —
S_R1.JEI |aAAAA JBI

S_R2.JEI :

SLV-L.JBI “|FIG_R1. —
SLV-RJEI L4.JBl

SOKLUT. JBI Canperts> | M_L_EVALUE JEI
SOKUT-1.JBI M_L1.JBI

TEST.JBI L M_L2. JEI

TOOL.JBI M_R_EVALUE. JBI

TOOL2.JBl M_R1.JBI

UF1L.JEI hd M_R2. JBI ¥ Glose

Convert Job.

Fig. 2.4.10 “Workpiece Calibration” Screen for Job Conversion
Reference job is a job where the positional differences between personal computer and actual
robot are written.  And the personal computer reference point job (M_L1.JBI) selected in the

“Workpiece Calibration” screen is taken over to this screen, and displayed.
Tick the [Multi Station] check box.

2) Select the job to convert from the list box on the left. More than one job cannot be selected.

Note: The directory should be the same as for the personal computer job (M_L1.JBI) selected.
(The director will be fixed and cannot be changed.)

3) Click the [Directory...] button to specify the conversion destination directory.

Note: For the conversion destination directory, the conversion destination directory of the
previous conversion is displayed as default.

4) Click the [Convert>>] button to execute the job conversion.
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!; Workpi -alibration

File{F}  Optionidy

=101

rReference Joh

Folder Name:FU ¥EP4000 weah¥EP4000-A0 | Job Name:

Gomment: | |

rGonversion Job

Folder Mame: C:¥Program Job Mame: SOKLU1.JBI
[ P ¥ = e Lo L [P}
Feference Job | Line Mo. | Job Contents |
0000 MOP
0001 'TOP
M_R1.JBI 0002 MOVJ C0000 VJ=10.0
0003 'LEFT
M_R1.JBI 0004 MOVJ C0001 VJ=12.50
M_R1.JBI 0005 MOVJ C0002 VJ=12.50
M_R1.JBI 0006 MOVJ C0003 VJ=12.50
M_R1.JBI 0007 MOVJ C0004 VJ=12.50
M_R1.JBI 0008 MOVJ C0005 VJ=12.50
M_R1.JBI 0009 MOVJ CO006 VJ=12.50 =
| | & IJ

Select

Reference Job Canvert

Clear Reference | &pply Beference

Return

Each steps of the job are selected default jobs.

Fig. 2.4.11 “Workpiece Calibration” Screen for Calibration Job

set before and decide by which correction job the step is to be converted.

The default jobs are the latest correction jobs

If necessary,

change the correction job of each step by following the procedure indicated below.

® © 0 e

©

Click the [Select Reference Job] button to change the correction job.

Select the step whose correction job was changed.

Click the [Apply Reference] button to change the reference job.

Either repeat the procedure @ to ® above, or select several steps at a time to convert the

reference jobs.

For the points of air cut or the steps you do not want to move, click the [Clear Reference]

button and confirm that the step does not possess any reference job to prevent the step

from being converted.

Click the [Convert] button to convert the job.
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5)

If there are jobs to be deleted from conversion source and destination, select the jobs from each
list box, then select [Delete Job (D)] from the [File (F)] menu to delete the jobs.

E Wiorkpiece Calibration - | = | ﬂ

File(E} Option(D}

Prird & ||;e|_||_|r|':'E:' |'

Print a calibeation boe-filel)  E=SE50000 | Job Mame: PG LEFT JB1

Delete 4 caliration oe-fie D) "

Delete Jobi(D) |

Exit(:)

‘Gonversion Job

Folder: Folder: Foider.. |
CH_¥MOTOCAL_ TESTWEP4000 CH_WMOTOCAL_ TESTVEP4DDD
6500-220.J81 ;EEIJI]-E:"CI JBI

6500-221.JB1 16500-221.481

6500-222.JB1 16500-222. JBI

AAA JBI [V Multi Station }Pnﬁﬂu JBI

ibhb JBl

CoC.JBl GoC.JBl

COCC Jel Convart> !CCE—G JEI

CTRLEFT.JBI |DTF!_LEFT JBI

CTR RIGH JBI CTR_RIGH JBI

PC _LEFT.JBI PC_LEFT.JBEI

PC_RKIHT.JBI PC_RIGHT, JBI

TEST.JBI ITEST.JBI Glose

Donwert Job.

Fig. 2.4.12 “Workpiece Calibration” Screen for Job Conversion When Selecting form the File Menu

6)

7)

When conversion is completed, click the [Close] button to return to the “Workpiece
Calibration” screen.

Load the converted job to the actual robot, using a device such as YASNAC FC2, etc.
Note: For the converted job, the converted amount is written as default in comment. If this
comment exceeds 32 characters, the job cannot be loaded to the robot controller. In this case,

remove the check mark on [Output of conversion job comment disabled] of the option menu, to
set the mode not to write comment in the job.
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2.5 Layout Correction

The layout correction is composed of "Robot Layout Correction” and "Travel Axis Correction." "Robot
Layout Correction™” corrects the robot layout in the cell constructed by ROSTY for actual robot layout, by
comparing the job created by offline system and the job created with the actual robot. "Travel Axis Tilt
Correction” corrects the robot layout in the cell constructed by ROSTY for the actual robot layout, by

calculating the positional difference between the travel axis and the robot positioned on the travel axis.

Note: The above layout correction should be performed after having executed the robot calibration and
tool calibration. Otherwise, proper operation cannot be performed.

2.5.1 Robot Layout Correction
Bl Teaching of personal computer reference point teaching job
Perform teaching of the personal computer reference point teaching job by using MoToSim
EG.
Job name: RTSJOB
Teaching method:
Using the same tool, teach the workpiece reference points. Decide 3 points to form a
triangle largely covering the robot working envelope for the workpiece. When the robot is
on the travel axis, move the travel axis and teach 3 points to form a triangle as above. The
order of teaching and number of teaching points should be the same as for the robot
controller reference point teaching job explained in "M Teaching of robot controller
reference point teaching job (Operation with actual robot)" below. Any type of
interpolation can be used.

<Robot layout correction: Example of personal computer reference point job>
NOP

MOVL C0000 V=46.0 PL=0

MOVL C0001 V=46.0 PL=0

MOVL C0002 V=46.0 PL=0

END

B Teaching of robot controller reference point teaching job (Operation with
actual robot)
Perform teaching of robot controller reference point teaching job with actual robot.
Job name: CTRLJOB
Teaching method:
Using the same tool, teach the workpiece reference points. Decide 3 points to form a
triangle largely covering the robot working envelope for the workpiece. When the robot

is on the travel axis, move the travel axis and teach 3 points to form a triangle as above.
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The order of teaching and number of teaching points should be the same as for the
personal computer reference point teaching job explained in "I Teaching of personal
computer reference point teaching job" above. Any type of interpolation can be used.

<Robot layout correction: Example of robot controller reference point job>

NOP

MOVL C0000 V=46.0 PL=0

MOVL C0001 V=46.0 PL=0

MOVL C0002 V=46.0 PL=0

END

Save the following robot data from the robot controller to the floppy disk, using a device such
as YASNAC FC2, etc.

File Name Contents Remarks
ALL.PRM Robot parameter data For ERC, PARAM.DAT
TOOL.CND Tool data For ERC, TOOL.DAT
CTRLJOB.JBI Job for robot layout correction 3 points

Fig. 2.5.1 Data to be saved to Floppy Disk

B Calibration operation
1) Insert the above floppy disk to the drive of personal computer. Double-click the [MOTOCALV
EG] icon in the [Start]-[Program]-[Motoman]-[MOTOCALYV EG] to start the program. (Refer
to Fig. 2.1.4 Calibration Main Screen "MOTOCALYV EG")

2) Click the [F5] (LAYOUT) button to display the "Layout Correction" screen.

=10l

[PG Job [Gontroller Joh

Travel Axis Correction

r Select PG Job
Folder Mame Folder Mame

| | | [ Select a contraller Job

Ll

r Select Cell
TROTSY cell information GCorrection Option
Folder Mame [~ CQutput Gell Name [T Execute Galibration
Cell File Name| I I Eromes.. || [T Gorrect Robot Layout
Flebot Name I jv Rotsy Inspection

[ Result

Layout Correction Amount r Print & Repaort

® 7 7 P Py Rz

i

| Select a PG Job.

Fig. 2.5.2 “Layout Correction” Screen for Robot Layout Correction
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3)

4)

Click the [Select PC job] button to display the [Select PC job] dialog box. To select the file of
personal computer reference point job for calibration (RTSJOB.JBI), click the [Open] button or
double-click the file. (When the reference point job has been taught under a different job
name, select the corresponding file.) Then the screen returns to the “Layout Correction”

screen.

Select PC job
Look in: I 3 5k1B
Default i

File name:  |Rtsiob.jbi Open |
Files of type: I.J-:ul:u File [=JBI j Cancel |

Fig. 2.5.3 [Select PC job] Dialog Box

Click the [Select a robot controller job] button to display the [Select a robot controller job]
dialog box. To select the file of robot controller reference point job for calibration
(CTRLJOB.JBI), click the [Open] button or double-click the file. (When the reference point
job has been taught under a different job name, select the corresponding file.) Then the screen

returns to the "Layout Correction™ screen.

Select a controller job EE

Lookin: |2l GK16 ] =EE

File name: IEtIiu:uI:u.iI:ui Open I
Files of type:  [ab File [*.JBI] I Cancel |

Fig. 2.5.4 [Select a robot controller job] Dialog Box
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5) Click the [Select Cell] button to display the "Select Cell" dialog box. To select the
corresponding cell file, click the [Open] button or double-click the corresponding file. Then

the screen returns to the "Layout Correction™ screen.

Select Cell

Look ir: I £ Rotsy

File nanne: IHn:nts_l,l.n::eI Open I
Files of type: [ Cell File [~ CEL] = Cancel |

Fig. 2.5.5 [Select Cell] Dialog Box

If two or more robots are registered in the cell, the following message is displayed. Verify the

selected robot name.

Fig. 2.5.5-1 Cell Check Message

If no robots are registered in the cell, the following message is displayed.

MCOTOG A W2

Fig. 2.5.5-2 Cell Check Message

6) If two or more robots are registered in the cell, click [Robot Name] combo box to select the robot.
7) Click the [Execute Calibration] button to execute the robot layout correction. When calibration

is completed, the layout correction amounts are displayed in ""Layout Correction" screen.
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_{o x|
Robot Layout Gorrection T Travel Axiz Correction
PG Job rGontroller Joh
° ontrofer Jo [ Select PG Job
Folder Mame Folder MName
¥Mcal ¥aaskRotsy¥sk] C¥Mcal32Znew¥aas¥ Rotsy¥sk16
ONsaktwswbase ot Suk 16 | | . | X Select a controller Job
Job Mame Rotsy.jbi | Job Mame |Cf"|lt‘i |
| Select Cel

rROTSY cell information — | [ Correction Option

Falder Mame ™ Output Gell Mame X Execute Galibration

| G¥MealiZnew¥asa¥Rotsy [} ¥Mcam2newdasa¥Fot |

Cell File Namelﬁolsycel | | rp—— Eronee. | [ Gorrect Robat Layout
Fobot M.

o ame ISK1E EI Rotzy Ihepection

rResult

Lavout Correction fmount r Frint & Repart

X ki F4 Rx Rz
i EXIT
9576 -873 -0 -0m -0m =100
Execute calibration.

Fig. 2.5.6 "Layout Correction Amount" Screen for Robot Layout Correction

8) Click the [Correct Robot Layout] button to correct the robot layout on the cell. To create a new
cell after correction without overwriting on the cell before, check the mark in the check box

"Output Cell Name" of "Correction Option," and input a new cell name to be created.

_{cl x|
Fobot Layout Gorrection T Travel Axiz Gorrection
PG Job rGontroller Job
° ontrafier <o ®  Select PG Job
Falder Mame Falder Mame
¥cal ¥asna¥ ¥sk1 C:¥Mcald2 ¥aaa¥Rotsy¥sk16
it st | | calsenenteastRoteyye | [® Select a contraller Job
Job Name Rotsy.bi | Job Name |C"|Jbi |
x Select Cell
rROTSY cell information — | Gorrection Option
Folder Name [ Output Gell Name B¢ Execute Galibration
ICUMC&B?MWUMURNSV | F ¥Meal32rew¥aaa¥Rotsy |
Cell File Name ||:t°l;.,¢,| | |F|ol:vmcel e I X  Correct Robot Lavout
Fobot Matme [SK'lﬁ EI
rResult
Lavout Carrection Smount - Frint & Report
x Y £ P Rz
i EXIT
9576 -873 -0m -0m -0m =10
‘ Execute calibration.

Fig. 2.5.7 "Layout Correction" Screen for Robot Layout Correction
9) Click the [MoToSim EG Inspection] button to inspect the robot layout correction in the cell of
MoToSim EG.
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10) Click the [Print a Report] button to print out the report.

The robot layout correction is completed.
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2.5.2 Travel Axis Correction
B Operation with actual robot
1) Prior to calibration, mount a end-pointed tool on the robot flange and perform tool calibration to

obtain tool data.

2) Using this tool, perform teaching of the job for 3 travel axis movements at 3 points (total 9

points).

Note: Where the positional angle difference between the robot and the travel axis is

considerably large, calibration is not possible.

a) Teach the same point with 3 postures using the same tool, moving along the travel axis.

Any type of interpolation can be used.

®
Robot { }

( /\ W Travel axis

Positioning jig

Fig. 2.5.8 Teaching the Same Point with 3 Postures by Moving Travel Axis

b) Teach the job at step a) at different 3 points (each point should be separated 100 mm or

more).
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Travel axis

P3

P2 P1
Positioning jig

Fig. 2.5.9 Teaching 3 Points with 3 Postures by Moving Travel Axis

<Example of Travel Axis Tilt Correction Job>
NOP

*1

MOVJ C0000 VJ=0.78 PL=0
MOVJ C0001 VJ=0.78 PL=0
MOVJ C0002 VJ=0.78 PL=0
*2

MOVJ C0003 VJ=0.78 PL=0
MOVJ C0004 VJ=0.78 PL=0
MOVJ C0005 VJ=0.78 PL=0
*3

MOVJ C0006 VJ=0.78 PL=0
MOVJ C0007 VJ=0.78 PL=0
MOVJ C0008 VJ=0.78 PL=0
END
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3) Save the following robot data from the robot controller to the floppy disk, using a device such as
YASNAC FC2, etc.

File Name Contents Remarks
ALL.PRM Robot parameter data For ERC, PARAM.DAT
TOOL.CND Tool data For ERC, TOOL.DAT
CTRLJOB.JBI Travel axis tilt correction job 9 points

Fig. 2.5.10 Data to be Saved to Floppy Disk

B Calibration operation

1) Insert the above floppy disk to the personal computer drive. Double-click the [MOTOCALV
EG] icon in the [Start]-[Program]-[Motoman]-[MOTOCALYV EG] to start the program. (Refer
to Fig. 2.1.4 Calibration Main Screen "MOTOCALYV EG")

2) Click the [F5] (LAYOUT) button to display the "Layout Correction™ screen, then click the

[Travel Axis Correction] tab to display the screen for travel axis tilt correction.

E Layout Correction !E |
File(F)
Fobot Layout Correction T Travel Axis Correction:
rGontroller job _
[ Select a contraller Job
Directory Mame
| [ Select Cell
Job Mame |
|_ Execute Calibration
rROTSY cell information | [ Correction Option
Directory Mame [T Sutput Cell Mame [T Travel s Correction
Cell File Mame | I B Rotsy Inspection
PO S, |
I Print a Repaort
rResult
Layout Correction A mount
x i z R Ry Rz
EXIT

Please inspect ROTSY or print a report.

Fig. 2.5.11 "Layout Correction™ Screen for Travel Axis Tilt Correction
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3) Click the [Select a robot controller job] button to display the [Select a robot controller job] dialog
box. To select the file of robot controller reference point job for calibration (CTRLJOB.JBI),
click the [Open] button or double-click the file. (When the reference point job has been taught

under a different job name, select the corresponding file.) Then the screen returns to the
"Layout Correction" screen.

Select a controller job

Look in: I 3 5k1B

Diefault i

File name: | Ctiiab.jbi Open |
Files of type: I.J-:ul:u File [=JBI j Cancel |

Fig. 2.5.12 [Select a robot controller job] Dialog Box

4) Click the [Select Cell] button to display the [Select Cell] dialog box. To select the

corresponding cell file, click the [Open] button or double-click the corresponding file. Then the
screen returns to the "Layout Correction™ screen.

Select Cell

Look in; I £ Rotsy

1 Models

_________

File narme: IFh:uts_l,l.ceI Open I
Files of type: | Cell File [*.CEL) = Cancel |

Fig. 2.5.13 [Select Cell] Dialog Box
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If two or more robots are registered in the cell, the following message is displayed. Travel
axis tilt cannot be corrected for the cell in which two or more robots are registered.

Create a cell in which only one robot is registered, then correct the travel axis tilt.

MOTOS ALV

Fig. 2.5.13-1 Cell Check Message

If the robot registered in the cell is not incorporated with the travel axis, the following message

is displayed.
MOTOS ALY x|
This is not a cell which
corresponds to an external
axis.

Fig. 2.5.13-2 Cell Check Message

5) Click the [Execute Calibration] button to execute the travel axis tilt correction. When

calibration starts, the "Calculating” screen is displayed to show the calculation process.

Caloulating...

Average | dilmm) | d¥{mm) | dZ{mm) |dRx{deg) |dRy{deq) |dRz{deq) A
I 1.006 n.o000 0.000 0.000 n.ooo 0.000 0.000 -
2
3
il
2
6 w
STOR
|Time | Pﬁsec} |

Fig. 2.56.14 "Calculating" Screen for Travel Axis Tilt Correction Calculation Process
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Clicking the [STOP] button stops the calculation to return to the screen for travel axis tilt correction.
When calibration is completed, the layout correction amounts are displayed in "Layout Correction”

screen.

E Layout Carrection !IE E |

FilelE)

. . - L
Robot Layvout Correction T Travel Axis Correction

rGontroller job .
B Sclect a controller Job
Directary Mame

|o:¥ ROTSYV32¥Cells¥EX_¥Sk16 |

P Select Call

Job Mame Ex b |

E Execute Calibration

rROTSY cell information— | [ Correction Option
Directory Mame [v i [T Travel Axis Correction
F:¥HOT‘S‘|’32¥CEII5¥EX_X F:¥ROTSY32¥CEII5¥E><_X |

Ex_sucel Browse... |

Cell File Mame [Ex_.cal Ratzy Inspection

I Print a Report
rResult
Layout Carrection Amourd
X b Z R Ry Rz
0. 000 0. 000 0. 000 0. 000 0. 000 2. 000 EXIT

Execute calibration.

Fig. 2.5.15 "Layout Correction" Screen for Travel Axis Tilt Correction Amounts

6) Click the [Travel Axis Correction] button to reflect the positional difference between the robot
and travel axis with actual robot, to the robot and travel axis in the cell. To create a new cell
after correction without overwriting on the cell before, check the mark in the check box "Output

Cell Name" of "Correction Option", and input a new cell name to be created.
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P |

Fil=(E

Robot Layaut Caorrection T Travel Axis Correction

rGontroller job _
X Select a controller Job
Directory Mame

F:?é ROTSVI2¥Cells¥Ex_x¥35k16 |

x Select Cell

Job Mame Ex b |

x Exmecute Calibration

rROTSY cell information— | [ Correction Option

Directary Mame ¥ Dutput Cell Mame: X Trawel fxis Correction

[P¥ROTEVazkCalls¥EX X = ROTS Ya2¥Ce lls¥EX_X |

Ex_scel Browse... |

Cell File Mame [Fx_cel Rotsy Inspection

I Print & Report
r Result
Layout Correction Amourt
k4 i z 35 Ry Rz
0. 000 0. 000 0. 000 0. 000 0. 000 2,000 EXIT

Execute calibration.

Fig. 2.5.16 "Layout Correction" Screen for Travel Axis Tilt Correction

7) Click the [MoToSim EG Inspection] button to inspect the travel axis tilt correction in the cell of
MoToSim EG.

8) Click the [Print a Report] button to print out the report.

The travel axis tilt correction operation is completed.
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APPENDIX

Appendix 1. Examples of Robot Calibration

5 posture examples at one point are shown below. Perform teaching of these 5 postures each at 5
points (total 25 points).

e For SK and SV

{First Posture)

R alv.cel]
REE

[Front view]

E

Positioning jig

»
b7 T

.

Positioning jig
The distance between each jig should be kept to a minimum
of 100 mm horizontally and vertically.

{Second Posture)

P Rotsyaz - [boslyv.cell
¥ orME REE ORYMR BEC kD RTA G0bm wTH =3 F oelEe R/EE DD BED YLD Fertd ORI ALTH _ @] x|

im

Rotsya? — [beabecel]

{
L]
L]

ot o

7 o
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{Third Posture)

wEE MFME) B

V=D FERGD P00 AT

WEE 0fvhR BEC kD FHTd I AL =] x|

T ke

i

o

I T

{Fourth Posture)

]
OifzhE)  EEC

T e

ST Fomle) D4

17D

T O

REE DR BEC YLD ST S A3 — @] x|

f

s

IETS]
[

(Fifth Posture)
BEGC UMD FnRl)  Sobhe A7 T rkEe R/EE RvE BECQ YD #Te0 b Al2H —|&] x|
Il ;l_l
L7 [ num ]
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e For SP100
{First Posture)

T ke REEe pfhe BEC O v-MD FTre0 Ao AL7tH T ke E B BEC v-kD FT 2am ATH)

[Oblique view] _‘\_§ ﬂ [Top view]
|

I T

Positioning jig
The distance between each jig should be kept to a minimum
of 100 mm horizontally and vertically.

{Second Posture)

[ ) [ w4
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{Third Posture))

T oribE RED M BEO G

7

i
T rIME REE DR

=181 x|

7

WD DRhE

50/60



e For SP70
{First Posture)
1]

bR BEC) vkD Fre0 b AL7TH =&l x|

pr——

=]
T ke wEEe ok

[Oblique view]

I T

\— Positioning jig

The distance between each jig should be kept to a minimum
of 100 mm horizontally and vertically.

{Second Posture)
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{Third Posture)

¥ E REE pfhME BEQ V- #Re Sobm A

B BEEQ YD Frl) b ALTTH |81

p——_—

Y JrME REE OF

[ w4 7 [

{Fourth Posture)

B OEEC YD s ok AL T O7rME RRE DEHE  @mEe Y-k Fmd 9ahen AL

5
T MME WmEE of

{Fifth Posture)

B BEEQ YD Frl) b ALTTH |81 ¥ E REE pfhME BEQ V- #Re Sobm A

p——_—

Y JrME REE OF

L
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Appendix 2. Examples of Tool Calibration

For SK and SV
{First Posture)

DizhE BEEC) Y-k R0 b ALY

Ay R

BEC -0 FTO 90 AL

[Oblique view]

[l

[Front view]

iy 3

IR

7t

_I—I
; [,

Positioning jig

T ke REEe pfhe BEC O v-MD FTre0 Ao AL7tH

=15 x|

E

I
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{Third Posture)

F 7B RRE DEvRE @EEC v-kD s b AL =181

T ke

WO IEHE @mEe Y-k Fmd Pohen AL -8 x|

AP

ol

I T

{Fourth Posture)

: 1
Y rME REE 0N BEC Y-D Fnld Db AL7TH) =%

z B

¥ e

FEE DhyME BEC Y-WD RTW DM AL

{Fifth Posture)

yaz - [t
T rkE

WRE DERE EEC V-kD Fond o AL -8 x|

"

y
T ke

Db AL
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{Sixth Posture)

T LE REE DfYME BEQ YD Fre) e ALITH

¥ e

REE

ity MED

B

=D FT)

DA ALY

Lo

3
¥ e RRE

OFzhE  EEC Y-k Fornd b AL -8 x|

7

T ke

WD

PERFIREA)

B

YWD Fmie)

Db Gl

AL

55/60



For SP100
{First Posture)

=]
T ke REE

AT

BEC)

YWD Fmied

YR AL =2 x

E

[ I

=]
T ke wEE

Ay R

BEC

YWD FTi)

L R )

¥ e

REE

Oifis bRy

BEC)

YD Fmld

Positioning jig

LRI ALTTH) NETES

7

¥ e

WEE

MifshRD

BIEC)

Y-UD  FTD

DR AL

¥ e

REE

Oifis bRy

BEC)

YD Fmld

LRI ALTTH) NETES

7

[

¥ e

WEE

MifshRD

BIEC)

Y-UD  FTD

DR AL




{Fourth Posture)

T rkE

iG]

EEC)

YD Fmd

bW ALIH)

T ke

AL

T e

OifbiRD

BEC

YD FTd

ST ALTTH

IR IED

B

0ty hED

B

Y-lD

DA ALY

{Sixth

/32 - [
T e

REE

OifbiRD

Posture)

BEC

YD FTd

b AT _|®] x|

7

¥ e

REE

ity MED

B

=D FT)

DA ALY
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{Seventh Posture)

¥ E REE pfhME BEQ V- #Re Sobm A

For SP70
{First Posture)

YT POME REE 0EUMR BEC Y-MD R0 2d4hmud  Al7TH) -8 x| T e RERE

oME) BEG Y-WD =T o b2

7

il

[

Positioning jig
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{Second Posture)

T LE REE DfYME BEQ YD Fre) e ALITH |81

¥ e

REE MR BEC YD R Tohmed A

Lo

{Third Posture)

¥
T LE REE DfYME BEQ YD Fre) e ALITH |81

7

il

V7 N,

¥ e

REE MR BEC YD R Tohmed A

B BEQ D FW UM ALY |81

7

Y JrME REE OF

»
L7 [ [Mom Y

¥ e

FEE DhyME BEC Y-WD RTW DM AL
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{Fifth Posture)

T LE REE DfYME BEQ YD Fre) e ALITH |81 ¥ E REE pfhME BEQ V- #Re Sobm A

Lo

{Sixth Posture)

¥
T LE REE DfYME BEQ YD Fre) e ALITH |81 ¥ E REE pfhME BEQ V- #Re Sobm A

7

T LE REE DfYME BEQ YD Fre) e ALITH |81 ¥ E REE pfhMp B WD FTOD DM ALY

7

»
L7 [ [Mom Y
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