Eco-friendly Conveyors and Product Handling Equipment

[System Configuration]

GOT
QO6UDEHCPU /
QD77MS16 sy :
| ——| Robot 1-X,Y,Z axis |—| AXis 1,23 Axis 456 Axis7,8
]

{ Robot2-X,YZaxis |} |
PLC CPU: QO6UDEHCPU Simple Motion module: QD77MS16 GOT: GT165*V
Main base: Q35DB Servo amplifier: MR-J4W3-B, MR-J4W2-B Servo motor: HG-KR
Output module: QY40P Linear servo motor: LM-H3

Engineering environment: MELSOFT GX Works2 (PLC), MELSOFT GT Works3 (GOT)

[Operation Description]

Robot 1 grabs the incoming product coming from the No.1 Conveyer, and places the work piece in the
center table. Then, Robot 2 grabs the set work piece from and places it on top of the No.2 Conveyer.

[Control Points]

Pointl: Energy saving can be achieved through usage of the multi-axis servo amplifier.
The regenerative energy gained from one axis’s deceleration is used as the driving energy to
accelerate another axis.

WX-axis motor speed S v R i_ﬁ?_qt_anerative energy
|/ Ao ®—{ =T K

»Time Lot B [E| X-axis
WY-axis motor speed s : -

i k
Imwiemﬁon ‘_\ __E’E‘f[:mmu ng energy
»Time |*

Point2: Increased knowledge in energy saving becomes possible through being able to monitor the
servo amplifier’s energy and power consumption in real time on the GOT screen.

Point3: Improvements in tact time reduction and energy savings are possible through synchronous
control as compared with periodic control. Through synchronous control, robot and conveyer
movements move in-sync to one another, allowing unnecessary intermediate stopping of the
conveyers when work pieces are grabbed and placed.

[Conveyor speed/current]

=) =) A
Intermittent Speed
Operation l t - = Current 1 1 1 \
G —i— 0 » Time
| I | I |
——— A
Synchronized Speed
Operation — Ly Current
— » Time
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[Conveyor Operation Flow]

1) Starting Position
- The work piece will be sent down the
No.1 Conveyer. Robot 1 and 2 are shown
in their respective starting positions.

Y

2) Grabbing of Work Piece
- Robot 1, while moving forward along the
X-axis at a speed synchronized to the
No.1 Conveyer, will descend down the Z-
axis to obtain the work piece.
- Robot 2 will descend down the Z-axis to
obtain the work piece.

Y

3) Carrying of Work Piece
- While ascending along the Z-axis, Robot
1 will move along the Y-axis toward the
relay point table, and Robot 2 will move
along the Y-axis towards the No.2

conveyer.

4) Placement of Work Piece

- Robot 1 will descend along the Z-axis and
place the work piece on the relay point
table.

- Robot 2, while moving backward along the
X axis at a speed synchronized to the
No.2 Conveyer, will descend down the
Z-axis to place the work piece.

Y

5) Return Operation
- Robot 1 and 2 will return to their
respective X/Y-axis starting positions while
ascending along the Z-axis.

&

When the next work piece is sent down,
the operation will repeat from 1).
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[Using the Sample Program]

[Sample program configuration]

File name Description Model Engineering environment
Vol8_Eco_PLC.gxw Ladder program QO6UDEHCPU
Vol8_Eco_Motion.pcw | Motion setting file QD77MS16 MELSOFT GX Works2
Vol8 Eco GOT.GTW GOT monitoring data GT165*-V (640x480) | MELSOFT GT Works3

(Note): Equipment other than the servo amplifiers and servo motors in the system configuration (page 1) are required
to operate the sample program. Remove the ladder circuit of amplifier-less operation function when
connecting a servo amplifier to check the operation (page 13).

[Start-up]

1. Decompress the downloaded files to any folder in your PC.

2. Double clicking decompressed files to open the corresponding engineering tool.

3. Ladder program and GOT monitoring data as default are set for English environment. When using
Japanese environment, it's possible to switch to Japanese for ladder program in GX Works2 [Tool] - >
[Select Language] menu and for GOT monitoring data in GT Works3 Language change the preview
column from [2] to [1].

4. Change the model settings according models to be used.

5. Write the sample program data to PLC CPU, Simple Motion and GOT.

6. After writing all the programs, reset the PLC CPU.

[Operating method]

Start operation by using the GOT touch button. T — —— —
If you do not have GOT, operate the device with the ommnlesRon =P | S Smadorsctup | Dcfion setvp | Everoneert asti)
appropriate touch button in GT Works3's simulator
fupnpctign MNo?) 5y GX Works2's device test function. e
(Note): When using GT Works3’s simulator function, |@g§§imulamr2
click on the "communication setup" tab of Comm ooy, NS
"Simulator setup” and select “USB” or s, A
“CPU(RS-232)” from the pull-down menu of Baudrate:  |96Kbps
“"connection".

1. When you start-up the system, touch “Reset system” button on the GOT Main screen to perform home
position return operation. The Home position return complete lamp turns on when operation is
completed.

2. After the home position return operation is completed, press “Start Automatic” button to start the
conveyor operation. Operation can be stopped at the home position by pressing “Start Automatic”
button again.

3. During the Automatic Operation, when the “Forced Stop” button is pressed, the operation stops midway
in cycle. When the synchronized position is offset when the stop button is pressed, the "Restartable”
lamp will turn off, and the operation can’t be reactivated. Therefore, move the corresponding axis to the
synchronization position corresponding with the "Restart Pos.” button. Confirm that the “Restartable”
lamp is switched on again, and restart the operation.

4. Each axis can be operated independently by using the JOG touch buttons.

[Operation check method]
1. Start the digital oscilloscope function of Simple Motion module setting tool.
2. Atrigger condition is BUSY signal of axis 9 virtual servo amplifier. By starting the axis 9 virtual servo
amplifier during automatic operation, speed waveform of each axis is registered
3. Check collected waveforms with operation pattern.

ACautions

- When diverting the sample program to the actual system, be sure to verify that there are no problems
with control in the system.
- Add interlock conditions in the target system where considered necessary.
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[GOT Sample screen]

[GOT Home Screen]

Swmstes =S =004 Soluions
Changes for the Better ECO-TrisnUly Convayors and Product Handling Equipmsnt

Eco-friendly Conveyors and
roduct Handllng Equipment

Language
Selection

Screen Selection

[GOT Main Screen]

e MsEsH IE 5= Y04 Soluions
__Changes for the Bewer ECu-friondly Conveyars and Product Handling Equipment

Start Automatic

Forced Stop

Reset Swstem
Restart Pos.
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Name Operation Device No.
Automatic operation Starts the transfer operation. (Refer to page 2).
1) Stops the operation cycle when pressed again BO
start
to OFF.
2) | Forced stop Instantly stops the operation (intermediate). B3
When HPR is in the non-completion status,
3) | Home position return | performs HPR on all axes. This moves all axes Bl
to the home position.
Returns to the (operation restart) position
where resynchronization is possible when the
4) | Restart position previous synchronized position became offset B4
due to intermediate stopping such as the “2)
forced stop”.
5) | Error reset Resets all error and warnings. B2
6) | Robot position [mm] Monitors the Robot axes’ current position. (Note-1)
7) Conveyer speed Monitors the conveyer axes’ current speed. (Note-1)
[mm/min]
8) | Home position Lit when all axes are at Home position. B5
9) | Error Lit when an error occurs. B6
When the robots are intermediately stopped
10) | Restartable during transfer, t_his I?mp lights upﬂwhen the M40
robots are back in a “Restart-able” operation
position.
11) | J0G z)c(airsforms forward and reverse JOG for each B11 to B20

(Note-1): Simple Motion module corresponding buffer memory monitoring data

[GOT: Power Consumption Display]

o MSUBISH )| |

./-.J J'J :.JJ

NOSfs

Changes for the Better S00ENUlY .ﬁ:w@ﬂ?@ and Product Handiing Eguipment

Robot?2

Robot1

Power Consumption [W]

Current

Current

1 Pawer

ian [ih] Power Consumption (U]

Peak Current  Peak Current  Peak
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[Simple Motion Settings]
[System Settings]

Robot 1-X axis
Robot 1-Y axis
Robot 1-Z axis
Robot 2-X axis
Robot 2-Y axis
Robot 2-Z axis
No.1 Conveyor axis
No.2 Conveyor axis

Linear Linear

Axis9: Virtual servo amplifier
(Conveyor operation
Synchronous control)

10 iz #11

[Servo Data Settings]
(1) Robot 1 X,Y,Z-axis

Item
[-| Basic parameters 1
-~ Pr.1:Unit setting O:mm 0:mm O:mm
- Pr.2:MNo. of pulses per rotation 4194304 pulse 4194304 pulse 4194304 pulse
- Pr.3:Movement amount per rotation | 20000.0 pm 20000,0 pm 20000.0 pm
- Pr.4Unit magnification 1:x1 Times 1:x1 Times 1:x1 Times
- Pr.7:Bias speed at start 0.00 mm,fmirn 0.00 mm,min 0.00 mm,fmirn
[-| Basic parameters 2 Set according to the machine and applicable motor when system is started up.
- Pr.8:5peed limit value 50000,00 mmjmin ©0000,00 mm,min &0000,00 mmjmin
- PridEs el et 500 ms 500 ms Movement amount per revolution: 20 [mm] |
- Pr.10:Deceleration time 0 500 ms 500 ms
=] Detailed parameters 1 Set according to the system configuration when the system is started up.(It will be valid according t
B :;;ﬁrﬁaddash compensation 0.0 ym 0.0 pm 0.0 ym
------ E’é‘itli::ﬁ:tware stroke limit upper | ¢0000.0 m 6000000 pm 500000.0 pm
B Sra.la.::SoFtware stroke limit lower limit -100000.0 pm ~100000.0 pm -100000.0 pm
...... Pr. 1%:Software stroke limit selection | C->ct Software Stroke Limit to Current  0:Set Software Stroke Limit to Current  0:Set Software Stroke Limit to
Feed Value Feed Value Current Feed Value
=] OPR basic parameters Set the values required for carrying out OPR control (This parameter become valid when the PLC RE4
- Pr.43:0PR method 6:Data Set Method 6:Data Set Method 6:Data Set Method
- Pr.44:0PR direction UEForward Direction (Address Increase UEFor\fvard Direction {Address Increase 0:Forward Direction (address
Direction) Direction) Increase Direction)
------ Pr.45:0F address 0.0 pm 0.0 um 0.0 pm
------ Pr.46:0PR speed 0.01 mmyfmin 0.01 mm;min 0.01 mmyfmin
------ Pr.47:Creep speed 0.01 mmjmin 0.01 mm/min 0.01 mmjmin
------ Pr.48:0FR. retry 0:Do not retry OPR. with Limit Switch  0:Do not retry OPR with Limit Switch ~ 0:Do not retry OFR with Limit Switch
OPR detailed parameters Set the values required for carrying out OPR control {This parameter become valid when the PLC REZ
= Expansion parameters Set according to the system configuration when the system is started up. (This parameter become v
...... Pr.91:0ptional data monitor : | 23:Module Integral Power ) 0:No Setting
Data type setting 1 Consumption (Used Point ; 2Paints) |~ Monitors the servo amplifier
. g;zégfhi‘;"g' data monitor : Data fo 00 o ting TilloSetting | power consumption by setting the
Pr.83:0Optional data monitor : Data . . total power Consumptlon and
------ ) 9:Module Power Consumption 0:Mo Setting . . .
type setting 3 power consumption with optional
= E;;qs:gfhi‘;nzl EE e 0:Mo Setting 0:Mo Setting data monitor
------ Pr.96:0Operation cyde setting 1:1.77ms
------ Pr.87:55CNET Setting 1:55CNET IIIH
______ Pr.114:External command signal 0:Invalid
compensation valid finvalid setting '
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(2) Robot 2 X,Y,Z-axis

Item

-| Basic parameters 1
Pr. 1:Unit setting
Pr.2:Mo. of pulses per rotation
Pr. 3:Movement amount per rotation
Pr.4:Unit magnification
Pr.7:Bias speed at start

-1 Basic parameters 2
Pr.8:5peed limit value
Pr.9:Acceleration time 0
Pr. 10:Deceleration time 0

-| Detailed parameters 1
Pr.11:Backlash compensation
amount
Pr.12:Software stroke limit upper
limit value

Axis #4 Axis #5 Axis FG
Set according to the machine and applicable motor when system is started up (It will be valid accordin
0:mm 0:mm 0:mm
4194304 pulse 4194304 pulse 4154304 pulse
20000.0 pm 20000.0 pm 20000,0 pm
1:x1 Times 1:x1 Times 1:x1 Times
0,00 mm/min 0,00 mmjmin 0,00 mriggmin
Set according to the machine and applicable motor when system is started u
&0000. 00 mm,fmin 60000.00 mm,min 60000.00 mmygin
500 ms 500 ms 500 ms
500 ms 500 ms

Set according to the system configuration when the system is star{

Movement amount per motor
revolution: 20[mm]

Pr. 13:5oftware stroke limit lower limit

value
Pr. 14:Software stroke limit selection

-] OPR basic parameters
Pr.43:0PR method

Pr.44:0PR direction

Pr.45:0P address
Pr.46:0PR. speed
Pr.47:Creep speed
Pr.48:0PR retry

+ OPR detailed parameters

—-| Expansion parameters
Pr.91:0ptional data monitor :
Data type setiing 1
Pr.92:Optional data monitor ; Data
type setting 2
Pr.93:Optional data monitor ; Data
type setting 3
Pr.94:Optional data monitor : Data
type setting 4
Pr.96:Operation cycle setting
Pr.97:55CNET Setting

Pr.114:External command signal
compensation validfinvalid setting

0.0 pm 0.0pm

©200000.0 pm 1100000.0 pm 200000.0 pm

-100000.0 pm -100000.0 pm -100000.0 pm

f:5et Software Stroke Limit to Current 0:5et 5] HOMe position address is set as to Current
Feed Value FeedVall automatic start position.

Set the values required for carrying out - - PLC REAL

6:Data Set Method B Set Method 6:Data Set Method
(:Forward Direction (Address IncreasgAD:Forward Direction (Address Increase 0:Forward Direction (Address Increase
Direction) Direction) Direction)
I.;Enu{lnn.;;#n 500000,0 pm | 0.0 pm
~01 mmymin 0,01 mmymin 0.01 mm/min
0.01 mm/min 0.01 mm/min 0.01 mim/mir

0:Do not retry OPR with Limit Switch  0:Do not retry OPR with Limit Switch

0:Do not retry OPR with Limit Switch

Set the values required for carrying out OPR control (This parameter become valid when the PLC REAL

Set according to the system configuration when the system is started up. (This parameter become va
23:Module Integral Power 0:No Settin
Consumption (Used Point : 2 Points) | o Monitors the servo amplifier
0:No Setting 0:No Settin{ POWEr consumption by setting
) | the total power consumption
9:Module Power Consumption 0:Mo Settin and power consumption with
0:No Setting o:na setiing OPtional data monitor.
1:1.77ms

LISSCMET III/H
0:Invalid

(3) No.1, 2 Conveyor axis, Virtual servo amplifier

Item

-1 Basic parameters 1
Pr. 1:Unit setting
Pr.2:No. of pulses per rotation
Pr.3:Movement amount per rotation
Pr.4:Unit magnification
Pr.7:Bias speed at start

-| Basic parameters 2
Pr.8:5peed limit value
Pr.9:Acceleration time 0
Pr. 10:Deceleration time 0

+ Detailed parameters 1

+ Detailed parameters 2

-1 OPR basic parameters
Pr.43:0PR. method

Pr.44:0PR. direction
Pr.45:0P address

Axis #7 Axis #8 Axis #9
Set according to the machine and applicable motor when system is started u
Q:mm Q:mm 2:degree
4194304 pulse 4194304 pulse 4134304 pulse
20000.0 pm 20000.0 pm 360.00000 degree
1:x1 Times 1:x1 Times 1:x1 Times
0.00 mmjmin A 0.00 mm,/min 0.000 degree,/min A

Set according to the machine an

60000.00 mm/min 60000,00 mm/min

i applicable motor when system is started up.

3600.000 degree/mi
500 ms

5

300 ms 500 ms
500 ms 500 ms
Set accol e system is sta)
Set acco MOVEI’T?EI’I?[ amount per motor - tem is sta
setthey r€VOlution: 20[mm] bl (This parame|

Virtual servo amplifier
Movement amount per
revolution: 360[degree]

6:0ata Set Method 6:0ata Set Method

0:Forward Direction {Address Increase 0:Forward Direction {Address Increase 0:Forward Direction (Address Increase

Direction) Direction)
0.0 pm 0.0 pm
7

6:Data Set Method

Direction)
0.00000 degree
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[Positioning Data Settings]

(1) Positioning for Robot 1 and 2
Axis 1-6 Positioning Data

Acceleration | Deceleration
time Ma. time MNa.

0:EMD 01h:ABS Linear 1 0:500 0:500 [ 0.0 pm IEDUDD.DD mm/fmin 0 ms 0
<Positioning Comment>

No. |Operation pattern Control system Paositioning address Command speed Dwell time M code

The positioning address is set inside of the ladder based on the values below.

Robot 1 Robot 2
X Y z X Y Z
Axis1 | Axis2 | Axis3 | Axis4 AXis 5 AXis 6
Home position return Omm Omm Omm | 500mm | 500mm Omm
Restart position Cam axis current feed value

(2) Base command creation (Synchronous control) for automatic operation
Axis 9: For activating the virtual servo amplifier

Acceleration | Deceleration

Mo. |Operation pattern Control system me No. Hme MNa. Positioning address Command speed Dweell time M code
3600.000
. =T . .
1 0:END Osh:FWD VP 0:500 0:500 0.00000 degree degree/min 0ms 0]

<Positioning Comment =

The virtual axis operation starts with speed control, and when the virtual axis operation stops, the control
switches to positioning control and stops at the fixed O[degree] position.

Operation Operation
Start Stop
Position , i
359.99999 | -4 :
[degree] | |
i I > Time
Speed 4 i i
/ i \ » Time

(Speed to Positioning Switch)
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[Synchronous Control Parameters]

Each of the axes synchronized to the Main Input Axis (Virtual Servo Amplifier: Axis 9) operate according to

their own respective cam pattern.

-] Main shaft
- Main input axis

Pr.400:Type Liservo Input Axis
Pr.400: Axis MNo. 9

B A L0 FERE T

# ,—---u.\I L

L S

HhEh
Axis 1 AXis 2 AXxis 3 AXis 4 AXxis 5 AXis 6 Axis 7 AXis 8
Robot 1-X | Robot 1-Y | Robot 1-Z | Robot 2-X | Robot 2-Y | Robot 2-z | . No:1 No.1
Conveyor | Conveyor
Cam No.1 | Cam No.2 | Cam No.3 | CamNo.4 | CamNo.2 | Cam No.3 | Cam No.0 | Cam No.0

Other than the Cam No. and synchronous control parameters listed below, all other setting are the

same for all axes.

- Qutput axis
-1 Cam axis cycle unit
Pr.438:Unit setting selection
Pr.438:Unit
Pr.438:Mumber of decimal places
Pr.439:Cam axis length per cyde
Pr.441:Cam stroke amount
Pr.440:Cam MNo.

Pr.444:Cam axis phase
compensation advance time

Pr.445:Cam axis phase
compensation time constant

Pr.446:Synchronous control
deceleration time

Pr.447:0utput axis smoothing time
constant

Synchronous control initial
position parameter
_, Current value per cycle after
main shaft gear
Pr.460:Setting method
Pr.465:Initial setting value
_, Current value per cycle after
auxiliary shaft gear
Pr.461:5etting method
Pr.466:Initial setting value

Pr.462:Cam axis position recovery
target
-] Cam reference position
Pr.463:Setting method
Pr.467:Initial setting value
-1 Cam axis current value per cycle
Pr.464:5etting method
Pr.468:Initial setting value

0:Use Unit of Main Input Axis
0:mm

0

360.00000 degree

500000,0 pm

| Written Above |

Ops
10 ms
Oms

0 ms

Set the parameter for the initial alignment when
starting the synchronous control.

2:Calculate from Input Axis
0.00000 degree

0:Previous Value
0.00000 degree

2:Cam Axis Current Feed Value Recovery

1:Cam Reference Position (Default)
0.0 pm

2:Current Value per Cycle after Main Shaft Gear
0.00000 degree

‘

No.1, 2 Conveyer
Default Settings
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[Cam

[=]
100.0000000

0.0000000

-100.0000000

[%]
1000000000

0.0000000

-100.0000000

[%e]
100.0000000

0.0000000

-100.0000000

(3]
100.0000000

0.0000000

Data]
— Stroke
— Speed
1
| No.1 (Robot 1-X axis) | ! (Table position)
|
.y !
(Home position) :
|
54_ Synchronized E : !
X with conveyor ' ! i
. . ]
Forward : Backward {9y
— — \
| : I :
| No.2 (Robot 1,2-Y axis) | L.
(Robot 1: Table position)
(Robot 2: Conveyor position)
4 ! !
(Robot 1: Conveyor position) Nl Traverse -, 4~ Traverse
(Robot 2: Table position) ' !
]
| No.3 (Robot 1,2-Z axis) | !
| :
| ]
| ]
| .
<« Down Ly, Up : <« Down Up !
| i i ;
Hand open J‘ Hand close J‘Hand open
» < 1 T L} 1 1

| No.4 (Robot 2-X axis) |

(Table pgsition)

! Synchronized
i with conveyor
]

-100.0000000
0.001

T~

<«—Backward

1
. »'¢—— Forward
1

:4

(Home position)

000

50.00000

180.00000

270.01

0000 360.00000

[degres]

(Note): The No.1 and 2 Conveyer Axes are controlled following linear cams (Cam No. 0).

10
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[Sample Ladder Program Configuration]
[MAIN: Scan Execution]

C

START

Initial data processing

I
QD77MS Simple Motion startup processing
I

JOG operation processing
I

Home positioning return processing

Automatic operation processing 1: Automatic operation start/stop
I

Automatic operation processing 2: Hand open/close
I

Automatic operation processing 3: Forced stop
I

Automatic operation processing 4: Automatic operation restart preparation
I

Synchronous control start processing

Paositioning start signals processing
I

GOT monitor signal used processing
I

Error reset processing

C END )
[Used Devices in this Program]
Device Content Device Content
No. No.
BO Automatic operation start (GOT) M11 Axis 1 Synchronous control mode
Bl Home position return (GOT) M12 Axis 2 Synchronous control mode
B2 Error reset (GOT) M13 Axis 3 Synchronous control mode
B3 Forced stop (GOT) M14 Axis 4 Synchronous control mode
B4 Restart position (GOT) M15 Axis 5 Synchronous control mode
B5 Home position (GOT) M16 Axis 6 Synchronous control mode
B6 Error lamp (GOT) M17 Axis 7 Synchronous control mode
B11 Robot 1-X Axis JOG forward (GOT) M18 Axis 8 Synchronous control mode
B12 Robot 1-X Axis JOG reverse (GOT) M19 All axes synchronous control mode
B13 Robot 1-Y Axis JOG forward (GOT) M21 Automatic operation synchronous control request
B14 Robot 1-Y Axis JOG reverse (GOT) M22 Automatic operation start
B15 Robot 1-Z Axis JOG down (GOT) M25 Restart enable position positioning start
B16 Robot 1-Z Axis JOG up (GOT) M30 All axes Home position
B17 Robot 2-X Axis JOG forward (GOT) M31 Robot 1-X Axis Home position
B18 Robot 2-X Axis JOG reverse (GOT) M32 Robot 1-Y Axis Home position
B19 Robot 2-Y Axis JOG forward (GOT) M33 Robot 1-Z Axis Home position
B1A Robot 2-Y Axis JOG reverse (GOT) M34 Robot 2-X Axis Home position
B1B Robot 2-Z Axis JOG down (GOT) M35 Robot 2-Y Axis Home position
B1C Robot 2-Z Axis JOG up (GOT) M36 Robot 2-Z Axis Home position
B1D No.1 Conveyor Axis JOG forward (GOT) M40 All axes restart enable position
B1E No.1 Conveyor Axis JOG reverse (GOT) M41 Robot 1-X Axis restart enable position
B1F No.2 Conveyor Axis JOG forward (GOT) M42 Robot 1-Y Axis restart enable position
B20 No.2 Conveyor Axis JOG reverse (GOT) M43 Robot 1-Z Axis restart enable position
M1 Robot 1-X Axis HPR flag M44 Robot 2-X Axis restart enable position
M2 Robot 1-Y Axis HPR flag M45 Robot 2-Y Axis restart enable position
M3 Robot 1-Z Axis HPR flag M46 Robot 2-Z Axis restart enable position
M4 Robot 2-X Axis HPR flag Y20 Robot 1 hand open/close (ON: close, OFF: open)
M5 Robot 2-Y Axis HPR flag Y21 Robot 2 hand open/close (ON: close, OFF: open)
M6 Robot 2-Z Axis HPR flag
M7 No.1 Conveyor HPR flag
M8 No.2 Conveyor HPR flag
M9 Virtual servo axis HPR flag
1 BCN-B62005-695-A




Device Content Device Content
No. No.

WO Robot 1-X Axis JOG speed setting (GOT): DO Robot 1-Z Axis

W1 x 0.01[mm/min] D1 Cam Axis current value per cycle

W2 Robot 1-Y Axis JOG speed setting (GOT): D2 Robot 2-Z Axis

W3 x 0.01[mm/min] D3 Cam Axis current value per cycle

W4 Robot 1-Z Axis JOG speed setting (GOT): D2000 | Robot 1 power consumption [W]

W5 x 0.01[mm/min] D2001 | -

W6 Robot 2-X Axis JOG speed setting (GOT): D2002 .

W7 X 0.01[mm/min] D2003 Robot 1 total power consumption [Wh]

W8 Robot 2-Y Axis JOG speed setting (GOT): D2004 | Robot 2 power consumption [W]

W9 x 0.01[mm/min] D2005 | -

WA Robot 2-Z Axis JOG speed setting (GOT): D2006 .

WB X 0.01[mm/min] D2007 Robot 2 total power consumption [Wh]

wcC No.1 Conveyor Axis JOG speed setting D2008 | Robot 1 power consumption peak value [Wh]

WD (GOT): x 0.01[mm/min] D2009 | -

WE No.2 Conveyor Axis JOG speed setting D2010 .

WE (GOT): x 0.01[mm/min] D2011 Robot 1 total power consumption peal value [Wh]
D2012 | Robot 2 power consumption peak value [Wh]
D2013 | -
D2014 .
D2015 Robot 2 total power consumption peal value [Wh]
12 BCN-B62005-695-A




[Ladder program]

| Initial Settings : Initialization of the input devices in GOT

*

* Initial data setting

* <JOG speed setting : x0.01mm/min >

SM402 I
o I [oMove k100000 WO
AfterRUN Initial JOG Speed Setting Value “
1scan ON (All Axes 1000.00mm/min) o
[oMove  kiooooo w2z ]
Y1
JOG spd.

FOMOVP  K100000 W4

L
Z1
JOG spd.

[ODMOVP  K100000 W6 ]

JOG spd.

[DMovP  KiooD0O W8 ]
Y2
JOG spd.

[Dmovp K100000  WOA ]

JOG spd.

FOMOVP  K100000  WOC

Delete these parts of the ladder when servo |

L
cvi
JOG spd.

amplifiers are actually connected. |

[DMOVP  K100000  WOE ]

| e e e e e e e e e e e e e e e e e e e e = = e = = = - - - - - -]

*

* Starting QDT7MS

*

QD77MS Start

SM400 | o |
33— —{- Ki G4z ] : {0
Always | No AMP [ PLC
ON : mode st J' Ready
All axis servo ON |
X0
42 I {1
QD77 Al axis
READY servo ON

13
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JOG operation

*

* JOG operation

+

Ax. 1 JOG Speed Setting |
BO B11 o\
I 1 a
a4 —F | } [omove  wo s ]
Start X1 x1 JOG spd
Auto JOG PWD JOG spd. A
B12
X1
JOG REV
Ax. 1 FWD JOG Command
B11
| {UN\G30101.0
X1 JOG FWD
JOG FWD Ax.1
Ax. 1 RVS JOG Command
B2
| { U0\G30102.0
X1 JOG REV
JOG REV | Ax1
|
|
: Axis 2-8 JOG Ladder Circuit Below (Similar to Ax.1 above)
|
|

Home Position Return (Robot Axis)

*

* Reset Systemn (Return to origin)

*

199

|Ax. 1 Positioning N0.9001 (HPR) Designation |

B1 UOG2417.3 o
—t} | } [Move koot a0 ]
Reset HPRreq When the HPR request turns ON, Pos. No.
system  LAxd the HPR data is set. When HPR Axd
request is OFF, movement towards Ax. 1 Positioning No.1 Position Data Setting |
UNG2417.3 to the home position starts. uo\
¥ [omove ko Geoos
HFR req MNo.1Pos
Axd Al
|Ax. 1 Positioning No. 1 Designation |
uo\
[move ki G4300 ]
Pos. MNo.
Axd
[l e Ax.1 Positioning Start Flag ON |
: ¥ : { M1
L [seitros | X1 Home
e : Positioning is started when either the
| U0G24173 HPR request signal is ON, or when the
| : ! current position is the origin point.
e
1 HFR req. !
L :

Axis 2-6 HPR Ladder Circuit Below (Similar to Ax.1 above)
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Home Position Return (Conveyor axis, Virtual servo amplifier axis)

372

383

B1

[ Conveyor axis HPR ]

|Ax. 7 Positioning N0.9001 (HPR) Designation |
o

—

Reset
system

B1

[MOVP K9001 G4900
Pos. MNo.

AT

|Ax.7 Positioning Operation Flag ON |

(M?
CV1 Home

|Ax. 8 Positioning N0.9001 (HPR) Designation|

uot

K9001 G5000

[MOVP
Pos. No.
Ax.8

|Ax.8 Positioning Operation Flag ON |

[ Virtual servo amplifier axis HPR ]

( M8
CV2 Home

|Ax. 9 Positioning N0.9001 (HPR) Designati0n|

uot

K9001 G5100

—if

Reset
system

[MOVP
Pos. No.
Ax.9(V)

Ax.9 Positioning Operation Flag ON |

(MQ
VM Home

]

]

]

Home Position Return (Robot home position check)

* Start Position Check

389

433

440

| Robot 1 - X Axis Home Positionl

I I
SM400 | Lo I
_| |_|_[D= KO G2400 H {M31 3
Always ! Current : - StartPos
ON | PosAx1 | Checks if each of the robot X1
| axes’ current position is at - -
| Lol " the home position. | Robot 1 - Y Axis Home Posmonl
| |
1 [o= ] G2500 = { M3z
I Current ! StartPos
| pos. A2 | Y1
| | Robot 1 - Z Axis Home Position
: UL |
1 [o= KO G2600 T~ { M33
1 Current 1 StartFPos
: pos. Ax3 : 1
! ! | Robot 2 - X Axis Home Positionl
: ua :
1 s
| [D= K5000000 G2700 T+ { M34
1 Current 1 StartPos
1 pos.Axd I e
| | | Robot 2 - Y Axis Home Positionl
| o !
o= K5000000 G2800 { M35
1 Current 1 StartPos
1 pos.AxS | " Y2
| I Robot 2 - Z Axis Home Position
| 1
1 uok 1
I'[o= Ko G0 M { M36
: Current | StartPos
1 pos. AxG 1 72
R ! Robot All Axis Home Position
M31 M32 M33 M34 M35 M36
—— —— —— —— —| (u0
StartPos  StartPos StartPos  StartPos StartPos  StartPos All Axes
x1 ¥1 1 %2 Y2 72 StartPas
B1 M30
— —— | [rst e ]
Reset All Axes Reset
system StartPos system
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Automatic operation processing 1: Automatic operation start/stop processing

+

*

Auto operation
(1) Operation Start-up Process

After synchronous control is initialized, the speed/position switching
control of the virtual servo amplifier (Ax. 9) for main shaft starts.
When stopped, it is set to halt at the home position (0 [degree]).

50 |Sync. Control Start Flag ON |
443 _m [sET M21 ]
Start Auto
Auto SyncReq
Virtual Servo Amp. Positioning Start Flag ON |
M21 M19 X18
] 14l ] r
449 _| I 11T /.” LSET M22
Auto SyncMode Axis 9 Auto Ope
SyncReq Al Axes BUSY ration
Positioning No.1 (Speed/Position Switch Control) Designation |
M22 uo
453 _| : [move K1 G5100 ]
Auto Ope Pos. MNo.
ration Ao 8(V)
Speed/Position Switch Device Designation |
uot
[MD\-’P K2 G5166
S/P Chg
dev Sel
Speed/Position Switch Enable flag ON |
uo
[move ki G5128 ]
- S/P Ch
When the automatic start goes OFF, Enﬁhleg
control switches to positioning, each
21 80 flag switches OFF. Speed/Position Switch Command ON |
466 |— | 4F { U0\G5167.0
Auto Start SIP Chg
SyncReq  Auto Command
s Sync. Control Start Flag OFF |
r
—H [RsT M21 ]
Audis 9 Auto
BUSY SyncReq
Virtual Servo Amp. Positioning Start Flag OFF |
r
[RsT M22 ]
Auto Ope
ration

Automatic operation processing 2: Robot hand open/close processing

* Auto operation

*

(2) Hand Control

The opening & closing control of the hand is based on the current position within 1

cam cycle of the Z axis.

(Opens at 50 [degree], closes at 230 [degrees] position within 1 cam cycle)

BO

|

474

Start
Auto

K5000000 DO Ho-== Do
Z1 Cam Z1 Cam
TeycPos 1cycPos
K23000000 DO :H:D<=
Z1 Cam
1cycPos
16

Loh
[omov  G42852 Do
A3 Cam  Z1 Cam
1cycPos 1eycPos
Hand Close ON
K13000000 ] [sET Y20
R1 Hand
Close
| Hand Close OFF (Hand Open)|
Do K31000000 F+———FRsT Y20
Z1 Cam R1 Hand
1cycPos Close

Robot2 Hand Opening/Closing Ladder Below
(Similar to Robot1 above)
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Automatic operation processing 3: Forced stop processing

+

* (3) Forced Stop Operation

533

543

Auto operation

All axes will intermediately stop during automatic
operation when the Forced Stop is applied to the main

L e, |Virtual Servo 9 Rapid Stop Command ON |
* <fixes Stop Command =
B3 18 o
—— | [sET G30180.0 ]
Forced Axis 9 Stop cmd
Stap BUSY Ax.9(V)
Virtual Servo 9 Rapid Stop Command OFF |
UMNG30180.0 X18 0\
] ] r .
— | 4 F {RsT G30180.0 ]
Stop cmd Axis 9 Stop cmd
AxA(V) BUSY AxA(V)

Sync. Control Start Flag OFF |

r
[RsT M21 ]
Auto

SyncReq

Virtual Servo Amp. Positioning Start Flag OFF |

[RsT M22
Auto Ope

ration

Automatic Start OFF|

r
{RST BO ]
Start
Auto

Automatic operation processing 4: Automatic operation restart preparation processing

* Auto operation

* (4) Restart Operation

*

553

17

r-r—-—-—=—="=-"="=-=-=-"=-"=-"=-"=-=-"- =1

After the automatic operation is intermediately stopped, this : Cam Axis No.1 :
moves the axes into the posmo_n where the synchronization ||Current Feed | |Positioning Data|] !
operation can be restarted again. I I
 Value |

B4 ! Loy uo |
—t} —[omove cazsie Geoos ]
Restart 1 CamCrent No.1Pos 1
I Posfx.1 Ax.1 :

: |

1 o\ uo !

—Jomove Ga28s6  G7006 ] |

1 CamCrent  No.1Pos 1

1 PasAx.2 Ax.2 :

: |

| 1o\ uo |

L [DMOVP  G42836 GB006 ] :

: CamCrent  No.1Pos |

Sets the Cam Axis Current Feed Value to the | PasAx.3 Ax3 |

( No.1 Positioning data (address). ’ 1 |

: o\ uo :

—DMOVP  G42936 G9006 1

: CamCrent No.1Pos :

| PosAx.4 Ax.A4 |

1 |

: Lot uo\ |

—]DMOVP  G42976 G10006

I CamCrent No.1Pos !

: PosAx5  AxS |

1 |

: Lo\ Ul |

—{DomovP G43o16  Ggiliooe

1 CamCrent  MNo.1Pos 1

: PasAx6  Ax6 :

1 |
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587

613

656

B4 | uo |
—t} —TMOVP K1 Gazoo 7,
Restart : Pos. No 1

|
| Ax |
! 1
! ol I
| r |
. [move K1 G4400 ] |
1 Pos. No. 1
! Ax.2 1
! 1
! 1
: o\ I
—MovP ki Gasoo ]|
1 Pos. No. |
— | Ax.3 |
[ Moves to Position No.1 ]—»I 1
I 1
I ot I
: [move ki1 Gas00 ]!
1 Pos. No. :
| Axd |
I 1
I 1
| o |
: [move ki G4700 1
: Pos. No. :
I Ax5
|
I 1
I 1
| ()]
|
L [MDVP K1 G4800 ] |
: Pas. MNo. |
|
| Ax6 |
I 1
! 1
! 1
; { M25 "
I Restart 1
: PosStart :
sma00| VT A | X1 Restart Able Position |
_| |_,_[D= G42816  G2400 } ; (M4 3
Always | CamCrent Current | - - Restart
ON I PosAx1  Posfod ! Confirms if each axes' Current Pas X1
| : Feed Value matches with the
: o (i) : (RIS LR FERE Yl Y1 Restart Able Position |
| [D: G42856  G2500 } . {42 3
1 CamCrent Current 1 Restart
| PosAx2  pos. Ax2 | Pos Y1
| |
| |
: o ()] : Z1 Restart Able Position |
1 7
| [D= G42896  G2600  ]— { M43 3
1 CamCrent Current 1 Restart
1 PosAx.3 pos. Ax3 1 Pos 21
| |
I | "
| ot o I X2 Restart Able Position |
il G42036 G700 ] { 44
| CamCrent Current | Restart
1 PosAx.4 pos. Aod 1 Pos X2
I |
| | ..
| U o I Y2 Restart Able Position
I o= G42076  G2800 { 45
: CamCrent Current : Restart
| Poshx 5 pos.Ax5 | Pos Y2
| |
: o o\ : Z2 Restart Able Position
1[o= G43016  G2900 { 45
: CamCrent Current : Restart
| PosAx.6 pos. Axb | Pos 72
M41 M42 M43 M44 M45 M4E All Restart Able Position
— — —— —— —— —| (o
Restart Restart Restart Restart Restart Restart All Axes
Pas X1 Pos Y1 Pos Z1 Pos X2 Pos Y2 Pos 72 RestartF
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Synchronous control start processing

*

* Synchronous Control Start

*

Starts Synchronous Control of each axis when
the Automatic Operation is initialized.

M21  UNG2477.1 Ax. 1 Sync. Control Start

663 — | | {U0\G36320.0

Auto Servo ON SyncReq

SyncReq | Axd Axd
UMNG2577.1 AX. 2 Sync. Control Start
_| I { U0\G36320.1
Servo ON SyncReq
Ax2 Ax2
UNG2677.1 AXx. 3 Sync. Control Start
_| : { U0\G36320.2
Servo ON SyncReq
Ax3 Ax3
UmnG2777.1 AX. 4 Sync. Control Start
— | { U0\G36320.3
Servo ON SyncReq
Axd Axd
UMG2877.1 Ax. 5 Sync. Control Start
— | { U0\G36320.4
Servo ON SyncReq
Ax.5 Ax5
UohG2977.1 AX. 6 Sync. Control Start
_| I { U0\G36320.5
Servo ON SyncReq
AxB AxB
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M21  UWG3077.1 AXx. 7 Sync. Control Start |
l 11 I
703 — | 11 (U0\G363206 )
Auto Servo ON SyncReq
SyncReq |Ax7 A7
UMNG3177.1 Ax. 8 Sync. Control Start |
I (U0\G36320.7 b
Sarvo ON Confirms that each axis has switched to SyncReq
Axa Synchronous Control mode. Ax8
S T | Ax. 1 Sync. Control Mode |
_ | r
1 724 [= K15 G408 — {m11 )
: OpStatus ! SyncMode
| Ao : A
! |
| uoy : Ax. 2 Sync. Control Mode |
1 729 [= K15 G2509 {M12 3
I OpStatus 1 SyncMode
: Ax2 : Ax2
! |
: Ut | Ax. 3 Sync. Control Mode|
- 1
| 7340= K15 G2609  }— (M3 3
1 OpStatus 1 SyncMaode
I Ax3 I Ax3
! |
: Lo\ : AX. 4 Sync. Control Mode|
1730 [= K15 @708 J— (M4 3
: OpStatus : SyncMode
| Axd | Ao
! 1
|
, Lol : Ax. 5 Sync. Control Mode |
1 744 = K15 G2809 J— {M15 3
! OpStatus | SyncMode
| AxS5 ! AxS
! 1
| uo : Ax. 6 Sync. Control Mode |
— 1 Iz
| 749]= K15 G208 { M16 3
1 OpStatus 1 SyncMode
: Ax6 I AxB
|
! I
i Lok , Ax. 7 Sync. Control Mode |
! = 11 -
| 84 = K15 G309 - {m17 3
1 OpStatus | SyncMode
I AxT I AxT
! I
|
I uo | Ax. 8 Sync. Control Mode |
1 - 1 =
| 759 = K15 c3e ] : (M8
| OpStatus | SyncMode
1 Ax.8 ) Ax.8
M11 M12 M13 M14 M5 M16 M17 M18 All Axes Sync. Control Mode
l Il |1 11 (1 11 1l 11 Iz
764 — | 11 11 11 11 11 11 11 { M19
SyncMode SyncMode SyncMode SyncMode SyncMode SyncMode SyncMode SyncMode SyncMode
At Ax2 Ax3 Axd Ax5 Ax6 AxT Ax.B All Axes
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Positioning start signal processing

"

* Posittioning start

783

790

797

811

818

824

Robot 1-X
________________ ! AXx. 1 Positioning Start
M1 X10  UBG2477.1 : ’ 9
] L& Il /
I r g 11 T { Y10
X1 Home |Axis 1 Servo ON 1 P.Start
BUSY Ax.1 : Ax.1
| For the Robot axes, performs
M25 | HPR and positioning for
—| ) moving the axes to the restart
Restart I position start point.
PosStart 1
| Robot 1-Y
I AX. 2 Positioning Start
M2 X111 UOG2577.1
1 L Il /
I rdi 11 : { Y1
¥1Home |[Axis 2 Servo ON I P.start
BUSY Ax2 | Ax.2
|
1
M25 |
| I
Restart :
PosStan I Robot 1-Z
! Ax. 3 Positioning Start
M3 X12 UDG2677.1 :
1 | I 1 e
I ,r’r 11 T {12
Z1 Home |Axis 3 Servo ON 1 P.start
BUSY Ax3 : Ax3
|
M25 I
|
|
Restart |
PosStart 1
| Robot 2-X_ o
I AX. 4 Positioning Start
M4 ¥13 UOG27774
1 L& I 1 1 g
I rdi 11 | { Y13
X2 Home |Axis 4 Servo ON I P.start
BUSY Axd | Axd
|
|
M25 I
_| I
Restart :
PosStart | Robot 2-Y
| Ax. 5 Positioning Start
M5 X144 UnG2877.1
| Lt [ 1 g
I pdl 11 T { Y14
Y2 Home |Axis 5 Servo ON 1 P.start
BUSY Ax5 : AxS
|
M25 :
| |
Restart 1
PosStart | Robot 2-Z
I Ax. 6 Positioning Start
M6 X165  UOG2977.1 |
] Lt 11 1 ¢
I 1 11 . { Y15
Z2 Home |Awxis 6 Servo ON ) P start
BUSY Ax.6 | Ax.6
|
1
M25 |
_| 1
Restart :
PosStart " No.1C
———————————————————————————————— 0. onveyer
B AXx. 7 Positioning Start
M7 X16  UG3077.1 :
] L 11 g
I r 4l 11 T { Y16
CV1 Home Axis 7 Servo ON 1 P start
BUSY AxT ! AxT
:4—[ Performs HPR on the Conveyer ] No. 2 Conveyer
M X17  UDG31T7A 1 Ax. 8 Positioning Start
—— — (7
|
CW2 Home Axis 8 Servo ON " P.start
BUSY Ax.8 1 Ax.8

21
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Virtual Servo Amplifier
AXx. 9 Positioning Start

|
: M9 X18 1
l ] 1 e
o s30— | £ | {18 )
1 VM Home | Axis 9 | P start
| BUSY ! For the Virtual Servo Amplifier, performs Ax9(V)
I | HPR and activates the automatic start
1 M22 | (Speed/Positioning Control switch).
: —| I
| Auto Ope :
i _ [|ration_ |
GOT monitoring signals
* GOT Monitor Operation
UNG2417.3 UONG2517.3 U0\G2617.3 UONG2717.3 U0\G2817.3
q Ly LL LE
8 _,H rd AT I rd KO -
HPR req. HFR req. HFR req HFR req. HFR req.
At Ax.2 Ax3 Ax.4 Ax5
U0G2917.3 U0\G3017.3 U0\G3117.3 M30 HPR Completion Lamp_ |
LX | LE 11 e
-KO | I AT 11 {B5
HPR req OPR req. OFPR req. All Axes Home sta
Ax.B AxT AxB StartPos tus Lamp
UhG2417.D UN\G2517.D U0\G2617.D U0\G2717.0 U0\G2817.D
Ja Lx LL ] l
863 —4 rd rdi +F rd Ko e
Error Error Error Error Error
At Ax.2 Ax3 Ax.4 Ax5
UN\G2917.D UO\G3017.D UO\G3117.0
N LL ] LE g
KO 71 +F rd { B6
Error Error Error Error
Ax.B AxT Ax.8 Lamp
e 1
SM401 | uo 1
889 I : [ mov G2480 D2000 ] :
Always For monitoring the Power Consumption I PwrConsu  R1 I
OFF and the Integral Power Consumption, this ! mption1 pC :
stores the corresponding Optional data : I
monitor values to data reaisters. | o 1
—J oMoV G2478 D2002 ]!
: Integral R1 :
| Power1 Int.P.C 1
1 1
|
| uol |
—] MoV G2580 D2004 1
1 PwrConsu  R2 :
| mption2  P.C |
1 |
I ) :
: [omov  G2s78 p2006 ],
1 Integral R2 1
I Power2 IntP.C :
| S U U D U U U U
M0~ ~ T T T T T T T T T T T T T e S S S S S S SSS S s s s 1
1 r 8 !
906 —] |_:_[= 02000 p2008 ] — [mov 02000 D2008 ] |
Always | R1 R1 Peak For monitoring the peak values, compares R1 R1 Peak I
ON I PC PC the current value with the stored peak P.C PC I
: value, and updates the peak value data :
I register if necessary. I
1 o= 02002 p2010  } [mov 02002 D2010 1
: Ri RiPeak Ri RiPeak :
X IntP.C Int.P.C INtP.C IntP.C I
| |
| |
| |
& D2004 p2012 ] [mov D2004 D2012 ]
1 R2 R2 Peak R2 R2 Peak I
: PC PC P.C P.C |
| |
| |
1
: [o- D2006  D2014 ] [omov  D2006 peotd 7,
1 R2 R2Peak R2 F2Peak 1
1 IntP.C IntP.C INtP.C IntP.C :
|
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Error reset

*

* Error Reset

*

931

962

B2
_| |
1

Errarr
Reset

{ U0\G4302.0
Err Rst
Axd

EUD‘.G‘MUE.U
Err Rst
Ax.2

[Uﬂ‘.GdSOE.U
Err Rst
Ax.3

(UU‘.G4602.U
Err Rst
A4

(Uﬂ‘.CA?UE.U

Err Rst
Ax.5

{U0\G4802.0

Err Rst
A 6

(Uﬂ‘.G‘iQUE.U
Ermr Rst
AT

{Uﬂ‘.GSDOE.U

Err Rst
A8

(UU‘.GSWE.U
Err Rst
A9V

END

r
{ END
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