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Introduction

This manual describes the linear track option for the "Kawasaki Robotics
Astorino" educational robot.

ASTORINO is an educational robot that has been specially developed for
training establishments and institutions. Pupils and students can use
ASTORINO to learn the automation and robotization of industrial
processes in practice.

If you have any further questions, please contact local Kawasaki Support.
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1. The "astorino" software included with the ASTORINO is licensed for use
with this robot only and may not be used, copied or distributed in any
other environment.

2. Kawasaki shall not be liable for any accidents, damages, and/or
problems caused by improper use of the ASTORINO robot.

3. Kawasaki reserves the right to change, revise, or update this manual
without prior notice.

4. This manual may not be reprinted or copied in whole or in part without
prior written permission from Kawasaki.

5. Keep this manual in a safe place and within easy reach so that it can be
used at any time. If the manual is lost or seriously damaged, contact
Kawasaki.

Copyright © 2024 by KAWASAKI Robotics GmbH.

All rights reserved.

II



B4 Kawasaki
Powering your potential

ASTORINO Linear Track Operation Manual

Symbols

Items that require special attention in this manual are marked with the
following symbols.

Ensure proper operation of the robot and prevent injury or property
damage by following the safety instructions in the boxes with these
symbols.

A WARNING

Failure to observe the specified contents
could possibly result in injury or, in the
worst case, death.

[ATTENTION]

Identifies precautions regarding robot
specifications, handling, teaching, operation,

1. The accuracy and effectiveness of the diagrams,
procedures and explanations in this manual cannot
be confirmed with absolute certainty. Should any
un-
explained problems occur, contact Kawasaki
Robotics GmbH at the above address.

2. To ensure that all work is performed safely, read
and
understand this manual. In addition, refer to all
applicable laws, regulations, and related materials,
as well as the safety statements described in each

chapter.
\_ P Y,
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Paraphrases

The following formatting rules are used in this manual:

e For a particular keystroke, the respective key is enclosed in angle
brackets, e.g. <F1> or <Enter>.

e For the button of a dialog box or the toolbar, the button name is
enclosed in square brackets, e.g. [Ok] or [Reset].

e Selectable fields are marked with a square box O.
If selected a check mark is shown inside the symbol [v].
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ASTORINO Linear Track Operation Manual

1 Technical specifications

Astorino Linear Track

Characteristics

0-40°C
35-80%
408 mm

Temperature
Humidity

Working environment

Travel distance

250 mm/s
+0.1mm
730x220x105mm

Max. speed
Repeatability

Size
Cooperation

Yes
4 k

g

Weight
Material

Steel

PET-G,

Red/Black

14

Aluminium

Colour

2 Linear Track package contents

Linear track with installation cables
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3 Dimensions
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4 Installation

4.1 The tools you need

Allen _wrench 2 mm

e
\ N\ Sl 7

N\ \\\\\\\\\\\ mm
\\s\>\§§§§é

Cross screwdriver

7
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4.2 Preparing the robot

Lay the ASTORINO robot
on its side to allow access
to its underside

{do not lay on the drives)

= W
et
[ i
Sy=py B
[ATTENTION]

Robots with serial number higher that 30 are delivered with prepared JT7
wires.

If there is an opening at the bottom of the robot in the bottom cover,
and JT7 cables are available, the steps 4.3 to 4.7 can be skipped.
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4.3 Bottom cover removal

4 x M3x6
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4.4 Removing the controller cover

10
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4.5 JT7 cables routing
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4.6 JT7 cable connection

12
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4.7 Cable routing

Ipower supply extension cable

E-SOTP button

[ATTENTION]

If the 1024V module is used by a robot, the module should be wired

similarly to the other cables shown above. (In kits containing the 1024V

module and the linear track, a cable of the appropriate length is

supplied.)

13
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4.8 Robot assembly on the track

14

[ATTENTION]
Cables should be fastened to the holder located next to the jt7 sensor

cable using a cable tie.

power supply wire

E-STOP wire
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5 Enabling JT7 axis in software

Before starting the process of adding the jt7 axis in the
software, make sure that the robot is positioned on a track in
such a way that the jt7 sensor is above the magnet and its
signal is visible in the software under the tab sys. set.

Status
[ EMERGENCY STOP [ Motor [ Ready [ Error Connected
[ SAFETY FENCE [ Cycle [ Hold [ Home
System Data o
>
SAVE/LOAD 3l dats from robat's memory o Medbus  Dedicated [0 Conveyo z
Enable [0 Module —
INPUTS OUTPUTS 5
s Load o
[ INPUT 2 ] OUTPUT2
[ INPUT 2 ] OUTPUT 2 T
3
] INPUT 3 ] QUTPUT 3 E
3
Remove all user's data from robot's memory [ INPUT & [ outpute g
[ INPUT 5 [1 ouTPUT s ]
Initil [ NPUTS [ ouTPUT & Z
[ INFUT7 [] ouTRUT; =
alibration g
Move IT te o deg positon then press Calib O INPUT B O outPuT 8 E
[ INPUT 57 ] oUTPUT 57 r
i e & [ INPUT 58 ] OUTPUT 58 =
INTERNAL
10 =20:0:40s080
Hi| |Hz | |Hz | |Hs | |Hs | |H& | |Hs SO0 0w Oulan

130w Ois OO

v | a5 skg Weiboig

Ino

15
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5.1 Change user level to 3:

astorino
Status
[J EMERGENCY STOP [ Motar | Ready [J Errer Connected
[J SAFETY FENCE O Cycle [ Held [J Home
System Data o
H a4 L]
SAVE/LOAD all data from robot's memory 10 Modbus | Dedicated 10 | Conveyo g’
Enable 10 Module —
c Load INPUTS QUTPUTS 8
Bve o [ INPUT 2 [] OUTPUT 1
O] INPUT = ] OUTPUT 2 B3
L=}
O INPUT 3 [ OUTPUT 3 =
2
Remaove all user's data from robot's memory L] INPUT 4 0] ouTPUT 4 =2
O INPUT 5 (] OUTPUT 5 v
Initialize ] INPUT & ] OUTPUT& Z
[ INPUT 7 ] OUTPUT 7 =
Calibration §
<
Mawve JT to o deg positon then press Calib [ INPUT & [ ouTPUTS el
[ INPUT 57 ] OUTPUT 57 =
Calib &
ITa v = ] INPUT 58 ] OUTPUT 58 =
e
INTERMAL &
10 =200 40 s0 s 3
Ha Hz H3 Hs Hsg He Hy -0 &8 O 9|:|10|:|11|:|12|:| %1
0w 060 4
% |
>Z_USER 3 3
5

In the terminal type command: Z_USER 3 and press ENTER.

16
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5.2 Turn on the motors:

astorino
Status
[J EMERGENCY STOP [ Motar | Ready [J Errer Connected
[J SAFETY FENCE O Cycle [ Held [J Home
Motors Control &
3
g
REPEAT =l
o
(]
HOLD z
MOTOR ON MOTOR OFF g_
_'
s
Reset | — |
o
o
5
HOME i
=
(=]
=
3
Connection ‘;'}
Zeroeing i
El
(=]
_ Robot Type ‘5
COM port: Connection Type . 3
astorino B4 Kawasaki T
UsE noboties X
thernet wn
Ethernet NULL z
IP Adress ASE 3778 E
192 | (168 | o | | 2 DISCOMMECT -gr
Language —
English w

Robot does not need to be ZEROED!

17
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5.3 Enable JT7 in the controller:

astorino
Status
[] EMERGENCY STOP Motor O Ready [ Errer Connected
[] SAFETY FENCE O Cycle [ Hold [ Home
System Data o i
i 4 *
SAVE/LOAD all data from robot's memory [5ailes DEsisisss e g*
Enable 10 Module —
: Lot INPUTS QUTPUTS g
e o [ INPUT 2 [ OUTPUT 1
[ INPUT 2 [ OUTPUT 2 E
o
[ INPUT 3 ] OUTRUT 3 Z
3
Remnove all user's data from robot's memory [ INPUT 4 [0 QUTPUT & 8_
O INPUT 5 [ ouTPUTs e
Initialize O INPUT & ] OUTPUT 6 G
[ INPUT 7 O OUTPUT 7 = |
Calibration §
=
Movwe JT to o deg positon then press Calib LI INPUT 8 [ ouTPUT8 el
[ INPUT 57 [] OUTPUT 57 p.d
Calib 2
n v = [ INPUT 58 [ OUTPUT 58 —
)
INTERNAL &
102030 05060 3
Hz Hz Hz Hs Hs H& Hz ;080 s 0w Do Oz [ %‘n
13 [0 14 [Jas [Ja6 O &
B
»zenablejt7 1 g
=

>zenablejt? 1
»1T7 is enabled!
»1T7 enabled.
|

[ATTENTION]
When removing the robot from the track, use the command "zenablejt7
0" to disable its operation.

18
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5.4 Calibration of the jt7 axis:

[ATTENTION]
During the calibration process, the robot will make small movements
along the track!

astorino
Status
[] EMERGENCY STOP Motor O Ready [ Error Connected
[ SAFETY FEMCE [ Cycle [ Held 1 Heme

System Data o
SAVE/LOAD all data from robot's memory 1o Modbus Dedicated IO Conveyo| * | * g'-
Enable IO Module L —
: oot INPUTS QUTPUTS 8
= > [JINPUT 2 [ OUTPUT 2
[JINPUT 2 [ OUTPUT =
] INPUT 3 [] OUTPUT 5
Remove all user's data from robot's memory [ INPUT & [0 ouTPUT 4
O INPUT 5 [J QUTPUT 5
Initialize [ INPUT 6 [] ouTeUTS
[ INPUT 7 ] OUTPUT 7
Calibration
0 INPUT B [0 ouTtrPUT8

Move JT to o deg positon then pressCalib
] INPUT 57 [] OUTPUT 57
Calib
INTERNAL
102030 4050 60
Ha Hz H3 Hg Hs He& Hy ;080 s 01 D Oz [
13 [ as as 016 O

»>zenablejt? 1
»>1T7 is enabled!
>JT7 enabled.

k4

| moqvl Jag shg  Wweboig |Ea.|\;f Buaaly | LRI ||oo_|_|ra|.|.|oH |

Robot is now completing the task

watch it carefully and CANCEL if anything is wrong

After a successful calibration process, the robot is able to fully cooperate
with the running track and ready for use.

19
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6 Linear track operations

Linear track can be operated via astorino software, Teach Pendant or

program/commands. By default linear track is working in a cooperation

mode with astorino robot. That means that there is a mathematical
connection between those two devices.

6.1 Motion in Teach Mode

Linear track can be moved in two ways:

e In cooperation with a robot (BASE, TOOL, CONV)
e Without cooperation with a robot (JOINT)

Motion in JOINT mode:

us

& astorino
Stat

[ Eme

|

SAFETY FENCE | [

contrel 5 Ry []1] & @ K&~

009G
Mode: | JOINT ~ Speed:

Robot TCP will not stay stationary

20

T3

A+

1T6

A+

ITa Tz

A+ A+

v- v

Orientati

T ITs

A+ Av

v- v

1Tz -10G Execute Motion Commar
Comman d
A+ v-

zTool Travel
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Motion in BASE, TOOL, CONV

2\ astoring
5
|
|

tatus
emercencystor | [meen | [0
Cycle | |:

SAFETYFENCE | |

contral 45 Ry |1 OO @ KE-

ogging

Mede: |BASE ~ Gpeed: 2 ~
X Y z
A+ A+ A+
v v- v
Orientat
Rx Ry Rz
A A+ A+
v v- WS
IT7 -10G E M Command
Comman d LMOVE ~
A+ v

Robot TCP will stay stationary

6.2 Teaching points

Move the robot and linear track to desired position, select point number to
be recorded and then press TEACH

STEP -TEACH
STEF DISTAMCE:

10
STEP SPEED: 30mm/ =

Teach Points

() 10INT ® TRANS

Execute Point: |EO i

Teach

21
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6.3 Using Linear track in program

Linear track is “invisible” for the user from programming point of view,
just use normal commands like LMOVE and stored points.

Program

BEEHS A aa Qcow

1| .PROGRAM CONV
2 HOME

3 SIGNAT. 1

4 LMOVE PO
=}

6

T

8

SIGNAT. -1
ILMOVE FZ2
. END

Robots controller will automatically calculate the desired motion with
cooperation with a linear track.

22
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7 MANUFACTURER DATA

Kawasaki Robotics Astorino
Linear Track Operation Manual Manual

2024-01: 2nd edition

Publication: ASTOR AND KAWASAKI Robotics GmbH

Copyright © 2024 ASTOR & KAWASAKI Robotics GmbH.
All rights reserved.
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