Take-out Robot

[System Configuration]

MELSER/0-J4
: Vertical Axis ‘
@ —{ FWD/BKWD Axis |-
[ (T y— J QOBUDEHCPU —~
QD77MS4 ——
Traverse Axig
[Mitsubishi solution]
PLC CPU: QO6UDEHCPU Simple Motion module: QD77MS4 Servo amplifier: MR-J4W3-B
Main base: Q35DB Output Module: QY40P Servo motor: HG-KR

GOT: GT165*V
Engineering environment: MELSOFT GX Works2 (PLC), MELSOFT GT Works3 (GOT)

[Operation Description]

The product created with an injection molding machine is lifted, and then transported to the next work
station.

[Control Points]

Point1: Reduction of the hand vibration through usage of the Advanced Vibration Suppression Control Il.

Point2: Creation of a compact machine through usage of 3-axis servo amplifier.

Point3: Pick/Place and Transport positioning operations based on positioning control through positioning
table created data in Simple Motion modules.

Traverse Axis Forward/Backward Axis Vertical Axis
[Pos itionin g Data Settin g] Positioning Address Positioning Address Positioning Address
No. Og:;?ﬁn Control system Positioning address 1 Positioning address 2 Positioning address 3
1 LCONT 15h: ABS Linear 3 0.0 pm 0.0 pm 0.0 pm
<Puositioning Comment=Home Position (Extract Side)
2 L:CONT 15h:ABS Linear 3 0.0 pm 0.0 pm 500000.,0 pm
<Positioning Comment=Down (Extract Side)
3 L:CONT 15h: ABS Linear 3 0.0 pm 1000000,0 pm 500000.,0 pm
<Positioning Comment=Advance (Extract Side)
a 1:CONT 15h:ABS Linear 3 0.0 pm 0.0 pm 500000.0 pm
<Puositioning Comment=Backward (Extract Side)
5 1:CONT 15h: ABS Linear 3 0.0 pm 0.0 pm 0.0 pm
<Puositioning Comment=Up (Extract Side)
5 L:CONT 15h:ABS Linear 3 1000000.0 pm 0.0 pm 0.0 pm
<Positioning Comment=Traveling (Release Side)
7 LCONT 15h:ABS Linear 3 1000000.0 pm 0.0 pm 500000.0 pm
<Positioning Comment=Down (Release Side)
3 1:CONT 15h: ABS Linear 3 1000000.0 pm 0.0 pm 0.0 pm
<Positioning Comment=Up (Release Side)
g 0:END 15h: ABS Linear 3 0.0 pm 0.0 pm 0.0 pm

<Positioning Comment=Traveling (Extract Side)
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[Advanced Suppression Control Il Setting Procedure]

Based on the suppression algorithms supporting “3 inertia system” machines, the machine end's (hand
end) vibration frequency is automatically measured, and two machine end vibration points are able to be
suppressed.

(1) Gain adjustment mode selection
1) From the Simple Motion Setting Tool, click on the “Servo Parameter” to start MR Configurator2 for
amplifier tuning. From the Servo Assistant Menu, go to “Servo Adjustments” — Tab “2” — “Tuning”.

Or click on the tuning icon which is shown below.
2) From the “Gain Adjustment Mode Selection”, select “Auto tuning mode 2”, “2-gain adj. mode 2”, or
“Manual mode”, and click the “Write” button. (Vibration suppression is only available via these gain
adjustment modes.)

After completing the
settings below, click to

i Project View Tuning(Z) Parameter Positioning-data Monitor Disgnosis TestMode Adjustment Tools Window Help go to Vib Supp Ctrl
P e e I 7 : T =
ARV o PN I Screen (next page)
! Project
= [ vols_Robot_Motion
System Setting
8 Uit Conversion B | ; Filter
= [l Axis1:MR-)4-B Standard
el e
B et
= [l Axis2:MR-14-B Standard ppii |! JIL i Proect. |
Parameter Gain adustment mode selection(PADS ATU )
= l. Aas3:MR-14-B Standard (O Auto tuning mode 1 (Estimate id. inertia moment ratio -> Adjust response level)
[ Parameter @ [Auto tuning mode 2 (Manually set id. inertia moment ratio -> Adjust response level)
. () 2-gain ad). mode 1 (Interpolation)  (Estimate id. inertia moment ratio -> Adjust response level -> ianually set mod. loop gain)
: Servo Assistant B x () 2-gain adj. mode 2 (Manually set id. inertia moment ratio -> Adjust response level -> Manualy set mod. loop gain)
AaaitaniList i—! O Wanual mode (Manually set id. inertia moment ratio -» Manually set gain parameter)
\;_)S-unm Startup Procedure Load inertia moment ratio seiting
Ld. inertia moment ratic (PB0S GD2) B.50 % times (0.00
' [sene| [ set one of the following gai
| Senvo | Servo |
steot . — = e_ one O e 1ollowing gain
- ' I e tinime oo
| Servo Adjustments v ain parameter setting .
e R el | - Auto tuning mode 2
Model loop gain PBOTH  _ 9_~ai i
Stap 1 Amqifiar Sating 2-gain adj. mode 2
2 Manual Adjustment Postion loop gain ez - Manual mode
Step 2: Test Run To improve performance \ Speed loop gan (PBO2 VG2) 201 radls (20-65535)
furthermore after cne-touch  |£0
Step 3: Servo Adjustments tuning, use the 2-gain tuning E] Speed integral comp.  (PB10 VIC) 128 ms (0.1-1000.0)
__' mode for fine adjustment
— (1-40) QOvershoot amount
S uning
's":r'\:‘:"“"“ O:E:rts Fine-adjust the model loop gair JFF Overshoot amt. comp.  (PB12 OVA) 0 | % (0-100)
. ¥ Improve performance
furthermore by improving
response level setting in some ms Overshoot amt. (Enc. pulse unit) 0 pulse
i a Prablem Occurs cases _ )
B r— I ting positioning mode (Test mode). You can check detailed waveform with graph function (Monitor).
Ready [Axis 1] MR-14-8 Standard connecban: QD77MS
Reduce modified parameter
when vibration and noise
occurred

“ou can check adjustment
results with "Graph” of next
page

[ < Return ] [ Next = ]

3) Click on the “Vib. Supp. Ctrl.” (Vibration Suppression Control) icon to bring up the Advanced Vibration
Suppression Control screen.
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(2) Advanced suppression control

1) Select “3 inertia mode” from the Vibration suppression control mode selection.
2) Start the positioning mode (Pick/Place operation, refer to next page). Set the stopping time of the
positioning operation of the hand end so the hand end vibration can slow and stop before the next

positioning operation. (In the positioning data table, prepare the operation stopping time based on the
dwell time, etc. of the FWD/BKWD axis and the horizontal axis.)

3) By pressing the “Tuning” button of the Vibration Suppression Control 1 and 2, the vibration

suppression control tuning will start.

Vihratinn Suppression Lontrol setting

Advanced vibration suppression control

‘ibration suppression control mode selection (PAZ24 AOP4) I 3 inertia mode

v

Vibration suppression control 1
Control Setting 1 (PBO2Z VRFT)

Vibration suppression control

Control Setting 2 (PBO2 VRFT)

— —

étandard made

Standard mode
3 inertia mode
Low response mode

[ No Setting ] [ Tuning ] [ Manual Setting ] [ No Setting ] I[ Tuning ]I [ llanual Setting ]
Control OFF Durfpg tuning Control ON Control OFF D ning Control ON
Vibration frequency Resonance frequency Vibration frequency nance frequency
(PB13 VRF11) (PB20 VRF12) (PB52 VRF21) T -
Carry out the tuning following the
100.0 Hz (0.1-300.0) 100.0 Hz (0.1-300.0) 100.0 Hz (0} similar procedure for Vibration
Vibration frequency damping setting Resonance frequency damping setting  Vibration frequency d4 Suppressmn Control 1.
(PB21 VRF13) (PB22 VRF14) (PB54 VRF23) (PBSS VRF24)
0.00 (0.00-0.30) 0.00 (0.00-0.30) 0.00 (0.00-0.30) 0.00 (0.00-0.30)
f———
[ [
=] =]
o | Motor side o — Motor side:
e | 0ad sidE - | 0ad side
+ T L
‘ibration suppression cqntrol OFF Vibration suppression control ON
(Mormal control
Continuous write OFF I 0K I [ Cancel ]
\ 4

MELSOFT Series MR Configurator?

Do you want to start vibration suppression control1 tuning?
+ After tuning, VRFL1 VRF12 VRFL3 VRFL4 will be automatically set.
+ If the response level setting to the vibration frequency is
toe high,vibratien suppressien control will be turned OFF.
Reduce the response level before starting.

A

v
Vibration suppression control 1
Control Setting 1 (PB02 VRFT)
Control OFF During tuning Control ON

Vibration frequency
(PB19 VRF11)

nance frequency
12)

When the tuning is started, “Control off’ %
will turn OFF, and “During tuning” will
turn ON.

Y

ing setting

_——

When the tuning has been completed
successfully, “During Tuning” will turn OFF
and “Control On” will turn ON. This will
automatically set PB19 to PB22.

TUUU-U-30F AL LURE L

MELSOFT MR Configurator?

After one cycle
positioning complete

e
@I Tuning is complete.
ar

Vibration suppression control 1
Control Setting 1 (PB02 VRFT)

o Setting | | Tuning ] lldanuai Setting ]
Control OFF During tuning Control ON
Vibration frequency Resonance frequency
(PB19 VRF11) (PB20 VRF12)
100.0 %1 Hz (0.1-300.0) 100.0 =1 Hz (0.1-300.0)

Vibration frequency damping sefting
(PB21 VRF13)

0.00 2| (0.00-0.30)

Resonance frequency damping seiting
(PB22 VRF14)

0.00 2/l (0.00-0.30)

4) When the tuning is completed, the Vibration Suppression Control 1 parameters, PB19 to PB22, and
the Vibration Suppression Control 2 parameters, PB52 to PB55 will automatically be set, thus

suppressing vibrations during positioning.
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[Operation Flowchart]

The product is grabbed after the machine moves to the starting point based on the GOT start switch.
After, the product is transported and placed, and finally the machine returns back to the original grabbing
point, where the entire operation is repeated again.

| START ]

Operation Start ON?
(GOT)

| All Axes move to Start Position |

»
»

1) Lowering of Vertical Axis

2) Forward movement of FWD/BKWD Axis

3) Closing of hand

4) Reverse movement of FWD/BKWD Axis

5) Raising of Vertical Axis

7) Lowering of Vertical Axis

8) Opening of Hand

9) Raising of Vertical Axis

|
|
|
|
|
| 6) Transportation through Traverse Axis
|
|
|
|

10) Returning of Traverse Axis to Extract Side

Operation Start
OFF?

( END ]

Operation cycle

2)
W
)

| Extract Side |

| Transportation Side
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[Using the Sample Program]

[Sample program configuration]

File name Description Model Engineering environment
Vol5_Robot_PLC.gxw Ladder program QO6UDEHCPU
Vol5_Robot_Motion.pcw | Motion setting file QD77MS4 MELSOFT GX Works2
Vol5_Robot. 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 sample program. Remove the circuit of amplifier-less operation function when connecting a servo

amplifier to check the operation (page 10).

[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.

If you do not have GOT, operate the device with the
appropriate touch button in GT Works3'’s simulator

(Note

function M or GX Works2’s device test function.

(Note): When using GT Works3’s simulator function,

click on the "communication setup" tab of
"Simulator setup" and select “USB” or

“CPU(RS-232)” from the pull-down menu of

"connection".

1. When you start-up the system, touch “Reset system” button on the GOT Main screen to perform home

Commurication setup GX¥ Simulator setup. Action setup J Environment setup-;

Connectin:

GX Simulator

[MELEGX Smulator2
CFPU |
USB |
Comm. port: E=n e
Baud rate: 9 Ekbps

position return operation. Home position return complete lamp turns on when operation is completed.

2. After home position return operation is completed, press “Start Automatic” button, then automatic

operation is started. Automatic operation is also stopped by pressing “Start Automatic” button again.
3. Each axis can be operated independently by using the JOG touch buttons.

Operation GOT touch key Device No.
1 | Home Position Return Reset System B1
2 | Pick/Place Operation Automatic Start BO
JOG Traverse Forward Traverse FWD B11
JOG Traverse Reverse Traverse REV B12
3 JOG Forward/Backward Forward FWD/BKWD FWD B13
JOG Forward/Backward Reverse FWD/BKWD REV B14
JOG Vertical Raise Vertical DOWN B15
JOG Vertical Lower Vertical UP B16

[Operation check method]

1. Start the digital oscilloscope function of Simple Motion module setting tool.
2. A trigger condition is automatic operation start (B0). During automatic operation, speed waveform of each

axis is registered.

3. Check collected waveforms with operation pattern.
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[GOT Sample screen]

[GOT Home Screen]

RS =] 0 Soludons
Take-Out Robo |

Take-Out Robot

Japanese

Language

- Selection

Screen Selection

Operation start button

[GOT Main Screen] The dispenser operation (Refer to page 4) is carried.

O wsEs E] S = 108 Soludons
—hl Take-Out Robot |

Current Value
Displays the current
position of each axis.

Current
value

Traverse
Fllb / BlD:

Vertical 1iwu'"
Home Status

Error Status

Wertical || Vertical

DOWN || UR JOG Operation Button
Displays the FWD/REV
JOG status of each axis.

(Note): Sample screen as default are set for English environment. When using Japanese environment, it's
possible to switch to Japanese for GOT monitoring data in GT Works3 Language change the
preview column from [2] to [1].
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[System settings]

[ External IO Connector Setting ]

on

M,
Forced Stop Input hvas ]

[ SSCNET Setting ] : SSCNET IIIH

L o o = Axis 1: Traverse Axis
¥ : F ; Axis 2: FWD/BKWD Axis
' ' ' Axis 3: Vertical Axis

- | e |

Axis #2 Axis #3
doz do3

[Servo data settings]

Item Axis #1 | Axis #2 | Axis #3 |
=) Basic parameters 1 Set_aoonrd’mg to the machine and applicable motor wlhen system is started up.
(This parameter become valid when the PLC READY signal [Y0] turns from OFF to ON.)

------ Pr. 1:nit setting 0:mm Q:rmm Q:rmm

------ Pr.2:Mo. of pulses per rotation 4194304 PLS 4194304 PLS 4194304 PLS

------ Pr.3:Movement amount per rotation 50000.0 pm 50000.0 pm 50000.0 pm

------ Pr.4:Unit magnification 1:x1 Times 1:x1 Times 1:x1 Times

------ Pr.7:Bias speed at start 0.00 mmjmin 0.00 mm fmin 0.00 mm fmin
[=I Basic parameters 2 Set according to machine and applicable motor when system is started up.

------ Pr.8:Speed limit value 150000.00 mm,min 150000.00 mm/min 150000.00 mm/min

------ Pr.9:Acceleration time 0 100 ms 100 ms 100 ms

------ Pr.10:Deceleration time 0 100 ms 100 ms 100 ms

Set according to system configuration when the system is started up.

= D (This parameter me valid when the PLC READY signal [Y0] turns from OFF to ON)

------ Pr.11:Backlash compensation amount | 0.0 pm 0.0 pm 0.0 pm
------ z;ﬁz’s"ﬁ""are stroke limit upper imit | 0000000 pm 1000000.0 pm 1000000.0 pm
} z;.IL‘_IJ.::SOFtwarE stroke limit lower limit -200000.0 pm -100000.0 pm -100000.0 pm
- Pr.18:M code ON signal output timing 1:AFTER Mode I 1:AFTER. Mode 1:AFTER. Mode I
-] Detailed parameters 2 Ejegzta::nrg::ig o ;:he system configuration when the em is started up.
- Pr.31:10G speed limit value 150000, 00 mm,jnin 150000,00 mm,min 150000,00 rmm,min
Set the val required for carrying out OPR control.

=] OPR basic parameters

(This para er become valid when the PLC READY signal [Y0] turns from OFF to ON)
------ Pr.43:0PR method 6:Data Set Mgthod 6:0ata Set Method 6:0ata Set Method
. Pr.44:0PR direction 0:Forward _D EFtiDI‘I (Address  O:Forward _Dire_ch'on (Address 0:Forward _Dire_ch'on (Address
Increase Dirgction) Increase Direction) Increase Direction)
------ Pr.45:0P address 0.0 pm 0.0 pm 0.0 pm
Motor Movement amount per rotation: 50 [mm] | The opening and closing of the hand is

controlled based on the M-code outputted
after each axes’ Position Complete signal.
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[Positioning Data]

(1) Axis 1 Positioning data: Traverse Axis

No. ogft;ﬁr:" Control system ‘ hm:d ‘ “Wam" ‘ m"’""" POSIonNG | Arc address | Commendspeed | Dwel tme ‘ M code
. |uconT 15h:ABS Linear 3 Axis#2,Axis#3  0:100 :100 0.0 pm 0.0 pm 150000.00 mmfmin 0 ms 10
<Positioning Comment>Home Position (Extract Side)
2 1:CONT 15h:ABS Linear 3 Axis=2,Axis=3 0:100 0:100 0.0 pm 0.0 pm 150000.00 mm/min 0 ms 0
<Positioning Comment>Down (Extract Side)
3 1:CONT 15h:ABS Linear 3 Axis=2,Axis=3 0:100 0:100 0.0 um 0.0 pm 150000.00 mmfmin 0 ms
<Positioning Comment>Advance (Extract Side)
4 1:CONT 15h:ABS Linear 3 Axis£2 Axis=3 0:100 0:100 0.0 pm 0.0 pm 150000.00 mm/min  Oms 0
<Positioning Comment>Badkward (Extract Side) Extract Side —>Transport End
5 1:CONT 15h:ABS Linear 3 Axis=2,Axis=3 0:100 0:100 - — mfmin  0ms 0
<Positioning Comment>Up (Extract Side)
5 1:CONT 15h:ABS Linear 3 Axis=2,Axis=3 0:100 0:100 1000000.0 um 0.0 pm 150000.00 mmfmin 0 ms ]
<Positioning Comment>Traveling (Release Side)
7 1:CONT 15h:ABS Linear 3 Axis=2, Axis=3 0:100 0:100 1000000.0 pm 0.0 pm 150000.00 mmfmin 0 E
<Positioning Comment>Down (Release Side) -
3 1:CONT 15h:ABS Linear 3 Axis=2,Axis=3 0:100 0:100 1000000.0 pm 0.0 pm 1 0
<Positioning Comment>Up (Release Side)
9 0:END 15h:ABS Linear 3 Axis=2,Axis=3 0:100 0:100 m 0.0 pm 150000.00 mm/min 0 ms 0
<Positioning Comment>Traveling (Extract Side)

(2) Axis 2 Positioning data: FWD/BKWD Axis

| Transport End — Extract Side |

(3) Axis 3 Positioning data: Vertical Axis

No. | No. Positic
0.0 pm - fo.0pm
<Positioning Comment >Home Position (Extract Side) <Positioning Comment >Home Paosition (Extract Side)
oum , | ]
<Positioning Comment>Down (Extract Side) <Positioning Comment>Down (Extract Side)
, [0 ] , | S0000.0um
<Positioning Comment>Advance ([Extract Side) <Positioning Comment>Advance (Extract Side)
 [oowm | s0000.00m
<Positoning Comment >Backward (Extract Side) <Positioning Comment>Backward (Extract Side)
5 0.0pm 5 0.0 pm Rising
<Positioning Comment>Up (Extract Side) <Positioning Comment>Up (EXFactoioe)
6 0.0 pm 5 0.0 ym
<Positioning Comment>Traveling (Release Side) < st >Traveling (Release Sids)
Ll |
7 7
<Positioning Comment>Down (Release Side) <Posioning Lomment »>Down (Release Side)
3 0.0 pm 8
<Positioning Comment >Up (Release Side) <Positioning Comment >Up (Release Side)
g | 0:0mm 0.0 um
9
<Positioning Comment>Traveling (Extract Side) <Positioning Comment >Traveling (Extract Side)
[Block start data]
Point No. Shape | Start data No. sf:“" stk |Parameter Condition data
i | LiContive 1 ORFOR [ oopafuffervemory) =0FD_]
2 |oBWD 1 D6h:NEXT Start [0

When the Automatic Operation Start (BO) is ON, have the
buffer memory (30000) bit 0 become ON. Until the Automatic
Operation Start is turned OFF, the Positioning Table Operation
(Pick/Place Operation) is repeated continuously.
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[Sample Ladder Program Organization]

[MAIN: Scan Execution]

C START

Data Initialization

JOG Operation
I

| |

| QD77MS Simple Motion Module Startup |
I

| |

| |

Home Position Return

Automatic Operation: Position Data No. Setting, Hand Operation

Positioning Start Signal

|
| Monitor Signal used in GOT

I
| Error Reset

C END

[Used Devices in this program]

Dil\g?e Content Dﬁl\g(fe Content

BO Automatic operation start (GOT) WO Traverse axis JOG Speed Setting

B1 Home position return (GOT) W1 (GOT): x 0.01[mm/sec]

B2 Error reset (GOT) w2 . )

B5 Home position return complete lamp W3 FV%D(/)?KW[/) axis JOG Speed (GOT):

(GOT) x 0.01[mm/sec]

B6 Error lamp (GOT) W4 Vertical axis JOG Speed Setting

B11 Traverse axis JOG forward (GOT) W5 (GOT): x 0.01[mm/sec]

B12 Traverse axis JOG reverse (GOT) UO\G30000.0 | Automatic operation Start (BO) for
Oscilloscope Sampling

B13 FWD/BKWD axis JOG forward (GOT) | UO\G30001.0 | Hand Open/Close (Y20) for
Oscilloscope Sampling

B14 FWD/BKWD axis JOG reverse (GOT)

B15 Vertical axis JOG forward (GOT)

B16 Vertical axis JOG reverse (GOT)

M1 Traverse axis HPR start

M2 FWD/BKWD axis HPR start

M3 Vertical axis HPR start

M4 Automatic operation start

Y20 Hand Open/Close

(ON: Close, OFF: Open)

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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[Ladder program]

*

* Initial data setting
*

Initial Data Setting: Initialization of the input devices in GOT

# <JOG speed set : x0.0Ilmm/min >
sma02 : Traverse axis JOG speed
0 DMOV K100000 WO .
AfterRUN - Traverse :1000.00 mm/min
1scan ON JOG spd
Delete these parts of the ladder when [oMov  Kkioooo e FWD/BKWD axis ‘JO_G Speed
servo amplifiers are actually connected. D /BRI +1000.00 mm/min
sp!
\ . Vertical axis JOG Speed
DMOV K100000 w4 .
VY - Vertical ] :1000.00 mm/min
JOG spd.
P R I il SRR R R -
- o\ For simulation purposes,
1 [Mov HOABCD G1926 } . .
. No AMP amplifier-less mode is selected. .
mode
ki omm s mm s omm s omm s omm o omm or o mm o omm or o mm s s mm R mm s mm R mm o omm n oo —f = s mm s s mm s s omm s oEm o oEm s
QD77MS Simple Motion Module start-up
# Starting QD7TMS
SM400 I uot I
i) — = Ki Glazz ] (vo 3 QD77MS Start
Always | No AMP PLC
ON . mode st. 1 Ready
X0
28 ‘ {¥1 % All Axes Servo ON Command
QD77 All axis
READY servo ON

10
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JOG Operation

*

* JOG operation

*

63

1

BO B11 uoL
; | | {DMOVP WO G1518
Automati Traverse Traverse JOG spd.
c Start JOG: FW JOG spd Axl
D
B12
Traverse
JOG: RE
v
B11
| (Y8
Traverse JOG FWD
JOG: FW AXT
D
B12
} {9
Traverse JOG REV
JOG: RE Axt
v
BO B13 uo
—F | {omove w2 G1618
Automati  [FWD/BKWD FWD/BKWD  JOG spd
¢ Start JOG: FW JOG spd Ax2
D
B14
FWD/BKWD
JOG: RE
v
B13
} {voa
FWD/BKWD JOG FWD
JOG: FW Ax2
D
B14
} {YoB
FWD/BKWD JOG REV
JOG: RE Ax2
v
BO B15 uo
—+ | {DMOVP w4 G1718
Automati  |Vertical Vertical JOG spd
¢ Start JOG: DW JOG spd Ax3
N
B16
Vertical
JOG: UP
B15
— (roc
Vertical JOG FWD
JOG: DW Ax3
N
B16
- (o
Vertical JOG REV
JOG: UP Ax3

7

(]

N

| Traverse Axis |

1 JOG Speed Setting

Axis 1 Forward JOG Command ON

Axis 1 Reverse JOG Command ON

| Forward/Backward Axis

JOG Speed Setting

Axis 2 Forward JOG Command ON

Axis 2 Reverse JOG Command ON

| Vertical Axis

JOG Speed Setting

Axis 3 Forward JOG Command ON

Axis 3 Reverse JOG Command ON
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Home Position Return

*

# Home Position Retumn

*

B1
AL

i
Reset Sy

stem

B1
—

{ MovP K9001

uot
G1500
Pos. No.
Axd

Reset Sy
stem

{ MovP K9001

(M1
Traverse
OPR Sta
rt Flag

uoy
G1600
Pos. No.
Ax.2

M2

[move K9001

(
FWD/BKWD
OPR Sta

rt Flag

uoy
G1700
Pos.No.
Axd

12

.
(M3
Vertical
OPR Sta
t Flag

L

L

3

N

Traverse Axis |

Positioning No.9001 (HPR) is set.

Positioning Start Flag ON

Forward/Backward Axis |

Positioning No.9001 (HPR) is set.

Positioning Start Flag ON

Vertical Axis |

Positioning No.9001 (HPR) is set.

Positioning Start Flag ON
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Automatic Operation Processing: Positioning Data No. Setting, Hand Opening/Closing Operation

¥
#* AutolTake—out) Operation

# Positioning Data Number Set and Hand Close Control
*

# <Positioning Data Number Set
BO Uy it H
Iy [uove Koo . Posm(?mng No.7000 (Block Start
Automati Pos. No. Data) is set.
© Start Ax1
uoy
[mMovP K1 G1501 7} Start positioning point No. 1.
Start
Point No
(M4 3 Positioning Start Flag ON
Take—out
Start F
lag
* <Hand Open/Close Control ’| Hand Opening when M Code
X4 uoL .
14— —[= K10 G808 ] [RsT Y20 1 10 and 12 is outputted
MeodzON Meode :_fgfcge“ 10: Positioning Complete to Start Position
12: Positioning Complete at Sending
Destination Point
uot
= K12 G808
Mcode
= Kit 'é?a\oa 3 [SET Y20 1 Hand Closing when
Meode Hfgf Ope M-Code 11 is outputted
11: After lowering at pick place position,
forward movement completion
X4 K1
133 — } {70 3 Hand Operation Time
McodeON Hand
Timer
After M code output ON, 100ms passed, M
code OFF Request Flag goes ON, and next
m} (U0\G15040 +| positioning starts
Hand Mcode
Timer OFF req
* ¢For Oscillo Data Sampling For Usage with Digital Oscilloscope Sampling
BO
- (U0G300000 3 (QD77MS PL.C CPU Memory Arga)
Automati Automati Automatic Operation Start Signal
c Start c Start
Y20 )
147 — | {U0\G30001.0 3 Hand Open/Close Signal
Hand Ope Hand Ope
n/Close n/Close
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Positioning Start Signals

*
* Positioning start Traverse Axis |
*
M1 X0C .
151 f +F (10 4y When automatic start and the
Traverse |AX.1 P.Start traverse OPR go on, Axis 1
OPR Sta  [BUSY Ax1 e
t Flag Positioning starts.
M4
Take-out
Start F
I N
- Forward/Backward Axis
M2 X0D
158 ! £ vii % During OPR, Axis 2 Positioning starts
FWD/BKWD Ax.2 P.start
OPR Sta BUSY Ax2
rt Flag
Vertical Axis
M3 X0E
161 ! s (Y12 3 During OPR, Axis 3 Positioning starts
Vertical Ax3 P.start
OPR Sta BUSY Ax.3
rt Flag
GOT Monitoring Signals
¥
* GOT menitor operation
*
UO\GB17.3 UO\G917.3 U\G1017.3 .
164 f e +f (85 3 OPR Completion Lamp
PR e e prrea e o Turns on when all axes Home
Position Return Request are OFF
X8
1 I (86 Error Lamp
Error Error . .
Ax1 Lamp Turns ON if an error is detected on
any axis
X9
4| Ii
Error
Ax.2
XO0A
_| l_
Error
Ax.3
Error Reset
*
* Error reset
*
B2
181 — | {U0\G1502.0 )
Error R Err Rst
eset Ax1
{U0\G1602.0 b
Err Rst
Ax.2
{U0\G17020 b
Err Rst
Ax.3
194 [EnD 3

END
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