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Pracovni list 3

Model Fischer Technik — 3D Robot 24 V

Obrazek 1: Roboticky manipuldtor Fischer Technik — 3D Robot 24 V
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Obrazek 2: Model Fischer Technik — 3D Robot 24 V Gchopem — popis jednotlivych os manipulatoru,
rozmisténi a oznaceni senzorl a akcnich ¢lenl robotu

Zadani:

A. Ruéni fizeni modelu v jedné ose /rotace manipulatoru/

1. Model robotického manipuldtoru 3D Robot 24Vije jiz propojen sPLC. Informaci
o propojovacim rozhrani a dalsSi dulezité informace o modelu naleznes v dokumentaci
vyrobce ZDE. Doporucené zapojeni (pfiloha 2, obr. 1).

2. Zobrazku 2 zjistéte, které vstupni prvky (senzory, koncovy spinac) a vystupni prvky (motor) jsou
vazdny na tuto osu a kde jsou na desce fidici elektroniky vyvedeny jejich piny pro ovladani
a méreni (viz pfiloha 1, obr. 2 a obr. 3).


https://www.fischertechnik.de/en/products/industry-and-universities/training-models/511938-3d-robot-24v
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Zjistéte, jak je reSeno odmérovani polohy na modelu robotického manipuldtoru 3D Robot 24 V
na rotacni ose. Uvedeno v manualu.

Provedte konfiguraci PLC.

Popiste konstrukéni FeSeni uvedené osy.

Jaky typ motoru je pouzit? Pouzijte manudl.

Jak bude pohyb dané osy fizen?

Napiste program v aplikaci TIA Portal pro fizeni pohybu dané osy prostfednictvim HMI panelu.
Vysledek konzultujte s vyucujicim.

Zapnéte napdjeni.

Ovérte funkci programu. V pfipadé potieby opravte. Prezentujte feseni vyucujicimu. Vypnéte
napdajeni.

Ruéni Fizeni modelu ve druhé ose /pohyb vertikalni osy manipulatoru/

Popiste konstrukéni feseni vertikalni osy.

Z obrdzku 2 zjistéte, které vstupni prvky (senzory, koncovy spinac) a vystupni prvky (motor) jsou
vazany na vertikalni osu a kde jsou na desce fidici elektroniky vyvedeny jejich piny pro ovladani
a méreni (viz ptiloha 1, obr. 2 a obr. 3).

Zjistéte, jak je freSeno odmérovani polohy na modelu robotického manipuldtoru 3D Robot 24 V
na vertikdIni ose. Uvedeno v manualu.

Jaky typ motoru je pouzit? Pouzijte manudl.

Jak bude pohyb vertikalni osy fizen?

Napiste program v aplikaci TIA Portal pro fizeni pohybu vertikdlni osy prostfednictvim HMI
panelu (pGjde o modifikaci programu pro osu rotacni). Vysledek konzultujte s vyucujicim.
Zapnéte napajeni. Ovérte funkci programu. V pfipadé potreby upravte. Prezentujte feSeni
vyucujicimu. Vypnéte napajeni.

Ruéni fizeni modelu ve tieti ose /pohyb vysuvného ramene manipulatoru/

Popiste konstrukéni feseni vysuvné osy manipulatoru.

Z obrazku 2 zjistéte, které vstupni prvky (senzory, koncovy spinac) a vystupni prvky (motor) jsou
vazany na vertikalni osu a kde jsou na desce fidici elektroniky vyvedeny jejich piny pro ovladani
a méreni (viz pfiloha 1, obr. 2 a obr. 3).

Zjistéte, jak je reSeno odmérovani polohy na modelu robotického manipuldtoru 3D Robot 24 V
na vysuvné ose. Pouzijte manudl.

Jaky typ motoru je pouzit? Pouzijte manudl.

Jak bude pohyb vysuvné osy fizen?

Napiste program v aplikaci TIA Portal pro fizeni pohybu vysuvné osy prostrednictvim HMI
panelu (pGjde o modifikaci programu pro osu vertikalni). Vysledek konzultujte s vyucujicim.
Zapnéte napajeni. Ovérte funkci programu. V pfipadé potfeby upravte. Prezentujte feSeni
vyucujicimu. Vypnéte napajeni.
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D. Ovladani chodu uchopovaci jednotky manipulatoru

1. Popiste konstrukéni reSeni uchopovace manipulatoru.

2. Zobrazku 2 zjistéte, které vstupni prvky (senzory, koncovy spinac) a vystupni prvky (motor) jsou
vazany na pohyb uchopovace manipuldtoru a kde jsou na desce fidici elektroniky vyvedeny
jejich piny pro ovladani a méreni (viz pfiloha 1, obr. 2 a obr. 3).

3. Zjistéte, jak je reSeno odmérovani polohy na modelu robotického manipulatoru 3D Robot 24 V
na uchopovaci manipulatoru. Pouzijte manual.

Jaky typ motoru je zde pouzit? Pouzijte manual.

5. Jak bude pohyb uchopovace fizen?

6. Napiste program v aplikaci TIA Portal, ktery bude s pouZitim HMI panelu ovladat spinani chodu
DC motorku uchopovaci jednotky pomoci pfislusnych relé na desce ovladani manipulatoru.

7. Zapnéte napajeni.

8. Ovérte funkci programu. Vypnéte napajeni.

Diskuse:

Co bylo pro Vasi dvojici obtizné? Jak jste svij problém vyresili?

Co jste se naucili nového?

Jak by se dala modifikovat funkénost fizeni modelu robotického manipuldtoru? Je néco, co
nas pri takové modifikaci limituje?
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Reseni pracovniho listu

Obrazek 3: Celkovy pohled na pracovisté — Model Fischer Technik — 3D Robot 24 V ptipojeny
k sestavé PLC Siemens $7-1215DC/DC/DC

A) Ruéni ¥

B) Rucni fizeni modelu ve vertikalni ose manipulatoru

C) Rucni fizeni modelu v ose pohybu vysuvného ramene manipulatoru
D) Ovladani chodu uchopovaci jednotky manipulatoru

izeni modelu v rota¢ni ose manipulatoru

Pozndmka: Nasledujici text prezentuje vysledek feSeni vsech tti ikoll v jednom celku. Tuto variantu
jsme zvolili proto, aby Zaci mohli hledat pomoc v manualu, ale aby feseni jako celek neopsali.

Dale se snazime v fesenich aplikovat jednotny vizudlni styl pouZzitych vizualizaci, i kdyZ neni mozné
jednu vizualizaci par klepnutimi pfenést mezi dvéma projekty. Chceme, aby si Zaci postupné zvykali
také na pozadavek vyladénosti estetické stranky projektu.
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Hardwarova konfigurace PLC — conections:

Devices

FT_511938_3DRobot_(ver_02a, 13_10_2024) » Devices & networks

ot
=t
=

B Add new device

Eih Devices & networks )
@ PLC_1 [CPU 1215C DO/DC/DC]
|1 HMI_1 [KTP700 Basic PN]
d Ungrouped devices
5§ Security settings
24 Cross-device functions
'g§ Common dats
[5]) Decumentation settings

(@ Languages & resources

v v v v w w wwvw

E& Versien centrol interface
(7 Test Suite

» [} Online access

» 59 Card ReaderlUSE memory

-

¥ _] F1_511938_3DRobot_(ver_02a,_13_10...

b—.n Network H Connections |f‘ C

nectior "| 3 Relations 3 %Ii

PLC_1
CPU 1215C

HMI_1

KTP700 Basic PN D

"PNNE 1
PN/IE_1

Obrazek 4: TIA Portal — hardwarova konfigurace PLC — conections

Hardwarova konfigurace PLC — topology:

J Topology overview

“ Topology comparison

Qg

¥{ Deviceiport
* S57-1200 station_1
* PLC_1

¥ PROFINETinterface_1

Port_1
Port_2
> HM_1
HMI_RT_1
¥ HMI_1.IE_CP_1

¥ PROFINET Interface_1

Port_1

slot Partner station

1X1
1X1P1
1X1P2

5X1
5X1P1

Partner device Partner interface

Obrazek 5: TIA Portal — hardwarova konfigurace PLC — topology

Partner port

Any partner
Any partner

Any partner
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Hardwarova konfigurace PLC - pfehled zatizeni:

FT_511938_3DRobot_(ver_02a,_13_10_2024) » PLC_1 [CPU 1215C DUDUDC]

g¢ |PLC_1[CPU1215(]

102 10 1 2 3

SICMILNS

Obrazek 6: TIA Portal — hardwarova konfigurace PLC /popis zafizeni/

Hardwarova konfigurace PLC — menu Device overview:

Device overview

'ﬂ ... | Module Slot | address Q address Type Article no. Firmware  Comment
103
102
CM 1241 (RS232)_1 101 CM 1241 (RS232) 6ES7 241-1AH32-0XBO V22
¥ PLC_1 1 CPU 1215C DU/DCIDC 6ES7 215-1AG40-0XBO V45
DI 14/DQ 10_1 11 0..1 01 DI 14/DQ 10
Al2IAQ 2_1 12 64..67 64..67 Al2/AQ 2
Al 1XRTD_1 13 80..81 All xRTD signal board 6ES7 231-5PA30-0XBO V2.0
HSC_1 116 1000..1003 HSC
HSC_2 117 1004...1007 HSC HSC for Dla.1: signal I12.
HSC_3 118 1008..1011 HSC
HSC_4 119 1012..1015 HSC HSC for Dla.3: signal I4.
HSC_5 120 1016...1019 HSC
HSC_& 121 1020...1023 HSC
Pulse_1 132 1000...1001 Pulse generator (PTO/PWM)
Pulse_2 133 1002..1003 Pulse generator (FTO/PVWM)
Pulse_3 134 1004..1005 Pulse generator (FTOIPWM)
Pulse_4 135 1006...1007 Pulse generator (PFTO/PWM)
B OPCUA 1254 OPCUA
1 » PROFINET interface_1 1X1 PROFINET interface
: Al 4x13BITIAQ 2x14BIT_1 2 96..103 96..99 SM 1234 Al4IAQ2 6ES7 234-4HE32-0XBO v2.a

Obrazek 7: TIA Portal — hardwarova konfigurace PLC — Device overview /specifikace port(/
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Menu Project tree:

Devices

1
EL

= | ] FT_511938_3DRobot_(ver_02a,_13_10_2024) =
i Add new device I
~ g PLC_1 [CPU 1215C DC/DC/DC]
Y Device configuration
9 Online & diagnostics
lgl Program blocks

" Add new block

& Main [0B1]

4 FB_Detecting_Home_Position_Block [FB1]

4 FB_ON_OFF_Blocking [FB3]

3 FB_Unblock_ON_OFF_Block [FB2]
FB_Detecting_Home_Positiocn_Block_DB [DB1]
FEB_ON_OFF_Blocking_DE [DB3]
FB_ON_OFF_Blocking_DB_1 [DB6]
FB_ON_OFF_Blocking_DB_2 [DE9]
FB_ON_OFF_Blocking_DB_3 [DB11]
FB_Unblock_ON_OFF_Block_DB [DB2]
FB_Unblock_ON_OFF_Block_DB_1 [DB4]
FB_Unblock_ON_OFF_Block_DB_2 [DBS]
FB_Unblock_ON_OFF_Block_DE_3 [DE10]

» g System blocks
» [ Technology cbjects
» External source files

~ [ @ PLCtags
% showall tags
B Add new tag table
2 Default tag table [72]
~ g PLC data types
ﬁ Add new data type
» L System data types
:”l Watch and force tables

[ig online backups
[ Traces
[i® OPC UA communication

v v v v w

[, Device proxy data

Program info
£] PLC alarm text lists
» (W Local modules
+ [} HMI_1 [KTP700 Basic PN]
Y Device configuration
% Online & diagnostics
¥ Runtime settings
= _rl:] Screens
B° Add new screen
[] otestovani_(PLC_DI_DO)
[] Popis_technologie_|
[ Popis_technologie_lI
] Rozéifujici_uleha_1
] Rozéifujici_uleha_2
¥ ] Uvodni_obrazovka
» _rm Screen management

g HMitags
e Showaligs
B¢ Add new tag table
.‘uf Default tag table [22] /
“Za Connections
A HM alarms

& Recipes [v

Obrazek 8: TIA Portal — Project tree
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Main:

FT_511938_3DRobot_(ver_02a,_13_10_2024) » PLC_1[CPU 1215C DUDUDC] » Program blocks » Main [OB1]

WS L, EREDQr@rAT@ 2B =l G &7 G
Main
Name Data type Default value Comment
1 < ™ Input
2 dlne Initial_Call Bool Initial call of this OB
3 e Remanence Bool =True, ifremanent data are available
4 @ ¥ Temp
5 @a-e Main_HP_Claw_ON_OFF Bool
6 41w Main_HP_Horizontal_ON_... Bool
7 <@nw Main_HP_Vertical_ON_OFF Bool
8 41w Main_HP_Rotation_ON_OFF Bool
9 @-we Main_AuxVar_01 Bool
10 €1 = Main_AuxVar_02 Bool
11 g0 » Main_AuxVar_03 Bool
12 4@ = Main_AuxVar_04 Bool
13 @ ¥ Constant
14 @ = Main_TimeDurationClose... Time T#2000ms
154" Main_TimeDurationForwa... Time T&#7500ms

Obrazek 9: TIA Portal — Main [OB1]



Stredni pramyslova skola strojnicka

Network 1:

Olomouc
17. listopadu 995/49, 779 00 Olomouc
% 585549 111, www.spssol.cz

w Block title: “Main Program Sweep (Cycle)”

- Network 1:

%0 .0
"3DRobot_I_1_Ref

Testing of reference switches to detect an home position (HP) or an initial position (IP).

€0 .1
“"3DRobot_I_2_

PulseCounter_ #Main_HP_Claw_

Switch_Claw” Claw” ON_OFF
— 1 1 1 1 i 1
— 1T 1T 7

%60 2
*3DRobot_|_3_Ref #Main_HP_
Switch_ Horizontal_OMN_
Heorizental® OFF
1 1 { 1}
1T L S
%o 4
*3DRobot_|_5_Ref #Main_HP_
Sswitch_Vvertical® Vertical_ON_OFF
] L i 1
1 1T LS
40 .5
"3DRobot_I_6_Ref £Main_HP_
Switch_Rotation™ Rotation_ON_OFF
1 1 { 1}
1T L S
%DB 1
"FB_Detecting_
Home_Position_
Block_DB"
%WFB1
“FB_Detecting_Home_Position_
Block™
EN ENOQ —
- . DO_O0_(HP_ON_
”W'"-Hg-ﬁ'%“.;; : OFF) — #Main_AuxVar_01
| DI_0_(Claw) DO_1_(HP_ _
#Main_HP_ OFF_ON) —falze
Horizontal _ON_ DI_1_(
OFF — Horizontal)
#Main_HP_
Vertical _ON_OFF — DI_2_(Vertical)
#Main_HP_

Rotation_ON_OFF — p|_3 (Rotation)

%011

*3DRobot_QM1_
HomePosition_

#Main_AuxVar_01 OMN_OFF*"
1 L I | 1
11 L

Obrazek 10: TIA Portal — Main_Network 1

10
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Network 2:
- Network 2: Testing of motors related to a claw (or a gripper; *C" abbreviation is used here): Channels on DQa.0 and DQ...
» Testing of performing motors within a claw part (i. e, opened and closed):...
%DB2
“FB_Unblock_ON_
OFF_Block_DB"
%0.0 %M100.2 %M100.3
" 3DRobot_|_1_Ref “3DRobot_M_3_ %FB2 *3DRobot_M_4_HP
Switch_Qaw" UnblockHP_Qaw” "FB_Unblock_ON_OFF_Block" Blocked_Qaw’
11 ]
| | /1 EN ENQ ——o }——
%Q0.0
0.0 ~3DRobot_Q_1_
“ 3DRobot_|_1_Ref MotorOpened_
Switch_Qaw LOG. OUT. 1 O3
| } LOG_IN LOG_NOT_OUTT
—fTalz8
%Q0.1
" 3DRsbot_Q_2_
MotorQozed_
Qaw”
LOG_OUT_2 —i
LOG_NOT_OUT_
2 ygfalze
%DB3
“FB_ON_OFF_
Blocking_DB"
%FB3
"FB_ON_OFF_Blocking”
EN ENQ =———t
%M100.0 %Q0.0
“3DRobot_M_1_ “3DRobot_Q_1_
ButtonOpened_ MotorOpened
Qaw” Taw”
— LOG_IN_1 LOG_OUT_1 =i
%M100.1 %Q0.1
*3DRobot_M_2_ “3DRobot_Q_2_
ButtonCozed MotorCozed_
Qaw Qaw’
Y —LoG_IN_2 LG oUT 2 — "
%M100.0
%0.0 “3DRobot_M_1_
“3DRobot_|_1_Ref BumonOpened_ %DB5
Switch_Qaw" Qaw - |EC_Timer 0_DE"
11
11 {®} { T}
oss %M100.1
“IEC_Ti 3 ;
FCTime. 0 D8 “3DRobot_M_2_
™ ButtonUosed_
Time Qaw"
IN Q | NOT | {R}
ET T#0m:
PT
%M100.4
“3DRobat_M_5_
Indication_HP_
ON_OFF_Qaw
'l 1
A} L

Obrazek 11: TIA Portal — Main_Network 2
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Testing of motors in the horizontal axis: Channels on DQa.2 and DQa.3 (FWand BW)

P Testing of performing motors within the horizontal axis (i. e, forward and backward):...

*DB4
“E 1
%102 %M101.2 e RO %M101.3
“ 3DRobot_|_3_Ref “3DRobot_M_3_ = il “ 3DRobot_M_4_HP
Switch_ UnblockHP_ %FB2 Blocked_
Horizontal™ Horizontal™ *"EB Unblock ON OFF Block™ Horizontal™
1 1L 1 I 1}
1T I/: EN ENO \ 7
%I0.2 *Q0.2
“3DRobot_I|_3_Ref “3DRobot_Q_3_
Switch_ MotorFW_
Horizontal — LOG_IN LOG_OUT_1 _‘Hon:om:al
LOG_NOT_OUT_
1 —
*Q0.3
“3DRobot_Q_4_
MotorBW_
Horiz "
LOG_OUT_2 —y " O"Fo=
LOG_NOT_OUT_
2 yfalze
%*DB6
“FB_ON_OFF_
Blocking_DB_1"
%FB3
“"FB_ON_OFF_Blocking”
EN ENO ——1i
%M101.0 %Q0.2
“3DRobot_M_1_ “3DRobot_Q_3_
ButtonForward_ MotorFW_
Horizontal™ Horizontal™
onzontal’. —liiac e LOG_OUT_1 —4 O"Z°"
*®M101.1 %Q0.3
“3DRobot_M_2_ “3DRobot_Q_4_
ButtonBackward_ MotorBW_
Horizontal® Horizontal™
enzen=l __ LoG_IN_2 LOG_ouT_2 — o
%I0.2 %*M1011
“3DRobot_I_3_Ref “3DRobot_M_2_ %DB7
Switch_ ButtonBackward_ “1EC Timer O DB
Horizontal™ Horizontal™ g
] | ' 1 I +
1T {R} { KV}
%DB7
IEC_Tln';;a_O_DB_ %M101.0
“3DRobot_M_1_
hid ButtonForward_
Time Horizontal™
| 1 1
IN Q | NOT | {R )
ET T# z
PT
*M101.4
“3DRobot_M_5_
Indication_HP_
ON_OFF_
Horizontal™
J 3
\ 7

Obrazek 12: TIA Portal — Main_Network 3
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Testing of motors in the vertical axis: Channels on DQa.4 and DQa.5 (DOWN and UP)

» Testing of performing motors within the vertical axis (i. e, down and up):...

%DB8
_ “FB_Unblock_ON_
®M102.2 OFF_Block_DB_2"
%i0.4 " 3DRobot_M_3_ %M102.3
“ 3DRobot_|_5_Ref UnblockHP_ %FB2 “3DRobot_M_4 HP
Switch_Vertical” Vertical "FB_Unblock_ON_OFF_Block” Blocked Vartical®
| | A en eno ()
0.4 %Q0.4
"3DRobot_|_S_Ref *3DRobot_Q_5_
Switch_Vertical™ ___ LOG_IN MotorD own_
Vertical®
LOG_OUT 1 —m ' T2
LOG_NOT_OUT_
1 gfalze
%00.5
“3DRobot_Q_6_
LOG_OUT_2 =y MotorUp_Vertical”
LOG_NOT_OUT_
2 yfalze
%DB9
"FB_ON_OFF_
Blocking_DB_3"
%FB3
"EB_ON_OFF_Blocking”
SM102.0 %00 4
“3DRobot_M_1_ “3DRobot_Q_5_
ButtonDown_ MotorDown_
Vertical® Vertical”
= —LoG_IN_1 LOG_OUT_1 =t =
%M102.1 %®Q0.5
; N “3DRobot_Q_6
3DRobot_M_2_ LQ6_
ButtonlUp_ LOG_OUT_2 —yMotorUp_Verical
onue.
vetical” __ o6_IN_2
%M102.1
%I0.4 “ 3DRobot_M_2_
“ 3DRobot_|_5_Ref BumtonUp_
Switch_Vertical® Vertical
] | I ] "
| | ‘R
%wM102.4
“ 3DRobot_M_5_

Indication_HP_
ON_OFF_Vertical”

'l 1 a
1 I

Obrazek 13: TIA Portal — Main_Network 4
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Testing of motors in the rotation axis: Channels on DQa.6 and DQa.7 (CWand CCW)

xs (i.e., CWand COW):...

%DB10
" FB_Unblock_ON_
%M103.2 OFF_Block_DB_3"
%05 “ 3DRobot_M_3_ %M103.3
- 3DRobot_|_6_Ref UnblockHP_ %FB2 - 3DRobot_M_4_HP
Switch_Rotation” Rotation *FB_Unblock_ON_OFF_Block" Blocked_Rotation”
] | ] I 1
11 4 EN ENO LI |
%05 %Q0.6
“3DRobot_|I_6_Ref " 3DRobot Q 7
Switch_Rotation — LOG_IN ”"“’.‘0"'-_ - -
LOG_OUT_1 — 35N
LOG_NOT_OUT_
1 gfalze
%00.7
" 3DRobot_Q_8_
MatorCON_
LOG_OUT_2 =y 02000
LOG_NOT_OUT_
2 g falze
®=DB11
“FEB_ON_OFF_
Blocking_DB_3"
®FB3
"FB_ON_OFF_Blocking”
EN ENO ——
%M103.0 %Q0.6
~3DRobot_M_1_ = 3DRobot_Q_7_
ButtonQockwize_ MotorON_
nse, e
Retstion” __ | o6_IN_1 LOG_OUT_1 — 2Hon
%M103.1 %Q0.7
*3DRobot_M_2_ “3DRobot_Q_8_
ButtonCounter Mm:rCO_N_
Qockwise_ _|Rcrr.a on
= LOG_OUT_2
— LOG_IN_2
%M103.0
%105 “3DRobot M_1_
" 3DRobot_|_6_Ref BumonQockwize_
Switch_Rotation™ Rotation
] | I L
| B | IR r
%M103.4
“ 3DRobot_M_5_
Indication_HP_
ON_OFF_
Rotation”
{ ——

Obrazek 14: TIA Portal — Main_Network 5
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Funkéni blok: FB_Detecting_Home_Position_Block

FT_511938_3DRobot_(ver_02a, 13_10_2024) » PLC_1 [CPU 1215C DUDCUDC] *» Program blocks » FB_Det

S B L, EZG@ W CGEA s EEEH RN FQd & &
FB_Detecting_Home_Position_Block
Name Data type Default value Retain Accessiblef.. Writa.. Visiblein .
1 <~ Input
2 4. DI_0_{Claw) Bool EE] false Non-ret... B =2 =2 W
3 4~ DI_1_(Horizontal) Boal false Non-retain W [V [V
4 4= DI_2_(Vertical) Bool false Non-retain Q @ @
5 4d-n» DI_3_(Rotation) Boal false Non-retain W ¥ [¥
6 4 ¥ Output
7 a@» DO_O_(HP_ON_OFF)  Bool false Non-retain W ¥ [¥
8 4nn= DO_1_(HP_OFF_ON)  Bool false Non-retain v [v] v
9 @@ ¥ InOut
10| = Add ne
11 40 ¥ Static
12 [ ] A e
13 @ ¥ Temp
14 4 Add ne
15 @ ¥ Constant
16 ] Add ne

Obrazek 15: TIA Portal — FB_Detecting_Home_Position_Block /proménné/

Textova cast bloku:

CASE... FOR... WHILE.. ., ,

IFo “Or Topé. DO, (-t REGION
1 #"DO 0 (HP ON OFF)" := (#"DI_0O_(Claw)") AND (#"DI_l1_(Horizontal)™) AND (#"DI_2_(Vertical)") AND (#"DI_3_(Rotation)"):
3 #"DO_1_(HP_OFF _ON)™ := NOT (#"DO_0_(HP ON OFF)"):

Obrazek 16: TIA Portal — FB_Detecting_ Home_Position_Block /textovy zapis programu bloku/
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Funkéni blok: FB_ON_OFF_Blocking

FT_511938_3DRobot_(ver_02a,_13_10_2024) » PLC_1 [CPU 1215C DUDCUDC] » Program blocks » FB_ON

s @ D 8, =8 @

FB_ON_OFF_Blocking
Name Data type Default value Retain Accessible f... Writa... Visiblein ...

¥ Input

L LOG_IN_1 Bool UE] false Non-ret... E]
LOG_IN_2 Bool false Non-retain

Output

= LOG_QUT_1 Bool false Non-retain

L LOG_OUT_2 Bool false Non-retain

¥ InOut

| @@= GeEEMas FOQd & 7T &

0 0%
0 0K
N0 B

SN-N-N-N-E-N-
1

e
<

Static

e
q« "

Temp

N
]

4l ¥ Constant

= w
]

Obrazek 17: TIA Portal — FB_ON_OFF_Blocking /proménné/

Textova ¢ast bloku:

CASE... FOR... WHILE.. ,, .,
Ik |“or. ool po. | (- [REGION
1 BJIF ((#LOG_IN_1 = 1) AND (#LOG_IN_2 = 0)) THEN

3 $LOG_OUT_1 := TRUE;
4 $L0OG_OUT_2 :

= FALSE;
6 |ELSIF((#LOG_IN_1 = 0) AND (#LOG_IN 2 = 1)) THEN
$LOG_OUT_1 := FALSE;
E $LOG_OUT_2 := TRUE;

11 |ELSIF((#LOG_IN_1 = 1) AND (#LOG_IN 2 = 1)) THEN

1 $LOG_OUT_1 := FALSE;
14 $L0G_OUT_2 := FALSE;
1€ |ELSE
1€ $LOG_OUT_1 := FALSE;
19 $LOG_OUT_2 := FALSE;

8 21 |END_IF;

Obrazek 18: TIA Portal — FB_ON_OFF_Blocking /textovy zapis programu bloku/
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(%24
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Funkéni blok: FB_Unblock_ON_OFF_Block

FT_511938_3DRobot_(ver_02a, 13_10_2024) » PLC_1 [CPU 1215C DUDCDC] » Program blocks » FB_Unk

S D, EFG@WCGEAsT EEEH RN FQd &7 G
FB_Unblock_ON_OFF_Block
Name Data type Default value Retain Accessiblef.. Writa.. Visiblein ...
1 <€~ Input
2 g = LOG_IN Bool [E) folse Non-et. [w| ™) *] ™)
3 <@ ¥ Output
4 4] = LOG_OUT_1 Bool false Non-retain W [ [
5 4w LOG_NOT_OUT_1 Bool false Non-retain )] [ [
6 4= LOG_OUT_2 Bool false Non-retain W [ [
7 a@n LOG_NOT_OUT_2 Bool false Non-retain )] [ [
8 441 ¥ InOut
2 = <Add new>
10 €0 ¥ Static
11 = <Add new>
12 €1 ¥ Temp
13 L] <Add new>
14 4 ¥ Constant
15 L] <Add new>

Obrazek 19: TIA Portal — FB_Unblock_ON_OFF_Block /proménné/

Textova ¢ast bloku:

CASE... FOR... WHILE..
IF... OF.. TODO.. DO... (*...*) REGION

1 EIF (#LOG_IN = 1) THEN

3 #LOG_OUT_1 := FALSE;

4 #L0G_OUT_2 := FALSE;

5 #L0G_NOT OUT 1 := NOT (#LOG OUT_1);
€ #L0G_NOT_OUT_2 := NOT (#LOG_OUT_2);
g | ELSE

10 $L0G_OUT 1 := TRUE;

11 #L0G_OUT_2 := TRUE;
12 $LOG_NOT_OUT_1 NOT (#LOG_OUT 1);
13 #LOG_NOT_OUT_2 := NOT (#LOG_OUT_2):

15 | END_IF;

Obrazek 20: TIA Portal — FB_Unblock_ON_OFF_Block /textovy zapis programu bloku/

17
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Default tag table:

FT_511938_3DRobot_(ver_02a,_13_10_2024) » PLC_1 [CPU 1215C DUDCUDC] » PLCtags » Default tag tabl

"TIEEIEL.

Default tag table
Name Data type Address Retain  Acces.. Writa... Visibl...
1 @  3DRobot_|_1_RefSwitch_Claw Bool &) %i0.0 - 2 2 =2
2 4]  3DRobot_|_2_PulseCounter_Claw Bool %10.1 = [l [V
3 4@  3DRobot_|_3_RefSwitch_Horizontal Bool %10.2 ¥ =l >
4 4 3DRobot_I_4_PulseCounter_Horizontal Bool %103 E E E
5 41  3DRobot_|_5_RefSwitch_Vertical Bool %I10.4 = v >
6 41  3DRobot_|_6_RefSwitch_Rotation Bool %10.5 " ] W
7 < 3DRobot_B_1_Encoderimp_1_Vertical Bool %I1.0 E E E
8 @  3DRobot_B_2_Encoderimp_2_Vertical Bool %111 v [l v
9 4]  3DRobot_B_3_Encoderimp_1_Rotation Bool %l1.2 ¥ M ~
10 40  3DRobot B_4_Encoderimp_2_Rotation Bool %13 v v v
11 a 3DRobot_Q_1_MotorOpened_Claw Bool %Q0.0 7 M [~
12 4@  3DRobot_Q_2_MotorClosed_Claw Bool %Q0.1 " ™ =
13 4@  3DRobot_Q_3_MotorFW_Horizontal Bool %Q0.2 W ) ™
14 @1 3DRobot_Q_4_MotorBW Horizontal Bool %Q0.3 V) v v
15 40 3DRobot_Q_5_MotorDown_Vertical Bool %Q0.4 ™ v W
16 40 3DRobot_Q_6_MotorUp_Vertical Bool %Q0.5 v v v
17 <@  3DRobot_Q_7_MotorCW _Rotation Bool %Q0.6 7 M [~
18 4 3DRobot_Q_8_MotorCCW_Rotation Bool %Q0.7 =2 il [~
19 4@  3DRobot_QMI_HomePosition_ON_OFF Bool %Q1.1 v v [w
20 4@  3DRobot_M_1_ButtonOpened_Claw Bool %M100.0 v M V)
21 4@  3DRobot_M_2_ButtonClosed_Claw Bool %M100.1 ™ v >
22 40 3DRobot_M_3_UnblockHP_Claw Bool %M100.2 ¥ v v
23 4@  3DRobot_M 4_HPBlocked_Claw Bool %1003 7 M v
24 4@  3DRobot_M_1_ButtonForward_Horizontal Bool %M101.0 =2 M [~
25 4 3DRobot_M_2_ButtenBackward_Horizontal Boaol %M101.1 ™ v v
26 40  3DRobot_M_3_UnblockHP_Horizontal Bool %1012 WV =l ™
27 4@  3DRobot_M_4_HPBlocked_Horizontal Bool %M101.3 ¥ v >
28 40  3DRobot_M_1_ButtonDown_Vertical Bool %M102.0 ¥ ™l v
29 41  3DRobot_M_2_ButtonUp_Vertical Bool %M102.1 v v [
30 4@  3DRobot_M_3_UnblockHP_Vertical Bool %1022 = M v
31 4@  3DRobot_M_4_HPBlocked_Vertical Bool %M102.3 7 ) ™
32 41 3DRobot_M_1_ButtonClockwise_Rotation Bool %M103.0 WV M ™
33 4@ 3DRobot_M_2_ButtonCounterClockwise_Rotation Bool %M103.1 B g E
34 40 3DRobot_M_3_UnblockHP_Rotation Bool %M103.2 ¥ ™ v
35 4@  3DRobot_M_4_HPBlocked_Rotation Bool %M103.3 W M [~
36 4@  3DRobot_M_5_Indication_HP_ON_OFF_Claw Bool %M100.4 v [l v
37 @  3DRobot_M_5_Indication_HP_ON_OFF_Horizontal  Bool %M101.4 W M v
38 40 3DRobot_M 5_Indication_HP_ON_OFF _Vertical Bool %WM102.4 v v W]
39 @  3DRobot_M_5_Indication_HP_ON_OFF_Rotation Bool %M103.4 = v >
40 <Add new>

Obrazek 21: TIA Portal — Default tag table /PLC tagy/
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Vizualizace — Uvodni obrazovka:

SIEMENS SIMATIC HMI

CSIEMENS ©[3 0o

swmncan - -Uvodni obrazovka: ::

D Popis technologie (€ast I)

: I:l Rozifujici tiloha (varianta 1)

[ | Rozsiusici dioha (varianta 2)

0 B R B R

Obrazek 22: TIA Portal — Vizualizace — Uvodni obrazovka na HMI panelu
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Vizualizace — popis technologie I:

SIEMENS SIMATIC HMI

B B R B

Obrazek 23: TIA Portal — Vizualizace — popis technologie |
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Vizualizace — popis technologie Il:

SIEMENS SIMATIC HMI

.- Popis technologie (¢ast IT)

B R B R B

Obrazek 24: TIA Portal — Vizualizace — popis technologie Il
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Vizualizace — testovani digitalnich vstupl DI a digitalnich vystupt DQ:

SIEMENS SIMATIC HMI

 SIEMENS, (e

SIMATICHN - Uvodni:obrazovka: :

0

Obrazek 25: TIA Portal — Vizualizace — testovani digitalnich vstup DI a digitalnich vystupl DQ
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Vizualizace na HMI panelu — Rozsifujici uloha 1:

SIEMENS SIMATIC HMI

B B R B

Obrazek 26: TIA Portal — Vizualizace — Rozsifujici Uloha 1
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Vizualizace na HMI panelu — Rozsifujici uloha 2:

SIEMENS SIMATIC HMI

Eﬁ_\f[leENﬁgﬁﬁ;iiiiii'iiiiiiiiiiiiiiii
' it - (Y dni: obrazovka

B B R B

Obrazek 26: TIA Portal — Vizualizace — rozSifujici uloha 2
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SPSS

Tagy poufZité pro vizualizaci — HMI tags:

FT_511938_3DRobot_(ver_02a,_13_10_2024) » HMI_1 [KTP700 Basic PN] » HM tags

Obrazek 28: TIA Portal — HMI tags

I AL

HMI tags

Name a Tag table Data type | Connection PLCname |PLCtag Address | Access mode Acquisition cycle
0] 3DRobot_M_1_ButtenClockwise_Rotation Default tag table|»| Bool || HMI_Connectio... |..| PLC_1 3DRobot_M_1_ButtenClockwise_Rotation L] |=| <symbolic access|»| 15 e
=0 | 3DRobot_M_1_ButtonDown_Vertical Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_M_1_ButtonDown_Vertical <symbolic access> 1s
20| 3DRobot_M_1_ButtonForward_Horizontal Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_M_1_ButtonForward_Horizontal <symbolic access> 1s
=0 | 3DRobot_M_1_ButtonOpened_Claw Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_M_1_ButtonOpened_Claw <symbolic access> 1s
50| 3DRobot_M_2_ButtonBackward_Horizontal Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_M_2_ButtonBackward_Horizontal <symbolic access> 1s
o= | 3DRobot_M_2_ButtenClosed_Claw Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_M_2_ButtenClosed_Claw <symbolic access> 1s
£-0i | 3DRobot_M_2_ButtonCounterClockwise_Rotation Defaulttag table Bool HMI_Connection_1  PLC_1 3DRobot_M_2_ButtonCounterClockwise_Rotation <symbolic access> 1s
- 3DRobot_M_2_ButtonUp_Vertical Default tag table Bool HMI_Connection_1 PLC_1 3DRobot_M_2_ButtonUp_Vertical <symbolic access= 1s
S0 3DRobot_M_5_Indication_HP_ON_OFF_Claw Default tag table Bool HMI_Connection_1 PLC_1 3DRobot_M_5_Indication_HP_ON_OFF_Claw <symbolic access> 1s
20 | 3DRobot_M_5_Indication_HP_ON_OFF_Horizontal Defaulttag table Bool HMI_Connection_1  PLC_1 3DRobot_M_5_Indication_HP_ON_OFF_Horizontal <symbolic access> 15
20| 3DRobet_M_5_Indication_HP_ON_OFF_Rotation Default tag table Bool HMI_Connection_1  PLC_1 3DRobet_M_5_Indication_HP_ON_OFF_Rotation <symbolic access> 1s
=0 | 3DRobot_M_5_Indication_HP_ON_OFF_Vertical Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_M_5_Indication_HP_ON_OFF_Vertical <symbolic access> 1s
£-0i | 3DRobot_Q_1_MotorOpened_Claw Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_Q_1_MotorOpened_Claw <symbolic access> 1s
e | 3DRobot_Q_2_MotorClosed_Claw Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_Q_2_MotorClosed_Claw <symbolic access> 1s
50| 3DRobot_Q_3_MotorFW_Horizontal Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_Q_3_MotorFW_Horizontal <symbolic access> 1s
- 3DRobot_Q_4_MotorBW_Horizontal Default tag table Bool HMI_Connection_1 PLC_1 3DRobot_Q_4_MotorBW_Horizontal <symbolic access= 1s
S0l | 3DRobot_Q_5_MotorDown_Vertical Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_Q_5_MotorDown_Vertical <symbolic access> 1s
20| 3DRobot_Q_6_MotorUp_Vertical Defaulttag table Bool HMI_Connection_1  PLC_1 3DRobot_Q_6_MotorUp_Vertical <symbolic access> 1s
S0 3DRobot_Q_7_MotorCW_Rotation Default tag table Bool HMI_Connection_1 PLC_1 3DRobot_Q_7_MotorCW _Rotation <symbolic access> 1s
=0 | 3DRobot_Q_8_MotorCCW _Rotation Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_Q_8_MotorCCW_Rotation <symbolic access> 1s
£-0i | 3DRobot_QM1_HomePosition_ON_OFF Default tag table Bool HMI_Connection_1  PLC_1 3DRobot_QM1_HomePosition_ON_OFF <symbolic access> 1s
< Tag_ScreenNumber Default tag table Ulnt <internal tag> Undefined

<Add new>
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Dalsi naméty:

o Nabizi se moZnost realizace automatického homingu (najeti do vychozi pozice) s vyuZitim
indikace koncovych bodt v jednotlivych osach.

e Dale by slo rozpracovat urcité automatizované fizeni robotu - najizdéni do prfedem
definovanych poloh po stisku tlacitka na HMI panelu.

Jde v3ak jiz o rozsahlejsi ulohy, které by se mohly v budoucnu stat predmétem dalSich maturitnich
praci nasich zaka.

26
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Pfiloha €. 1: Popis modelu robotického manipuldtoru 3D Robot 24 V

15

Obrazek 1: Rozmisténi a oznaceni senzord a akénich ¢lent robotu

27



Stredni pramyslova skola strojnicka

Olomouc
17. listopadu 995/49, 779 00 Olomouc
% 585549 111, www.spssol.cz

Klemme Nr. Funktion Eingang/Ausgang
Terminal no. Function Input/Output

4 Stromversorgung (+) Aktoren 24V DC
power supply (+) actuators

5 Stromversorgung (+) Sensoren 24V DC
power supply (+) sensors

3 Stromversorgung (-) oV
power supply (-)

4 Stromversorgung (-) oV
power supply (-)

6 Referenztaster Greifer 11
reference switch claw

8 Impulstaster Greifer 12
pulse counter gripper

. Referenztaster Greifarm I3
reference switch grip arm

. Impulstaster Greifarm 14
pulse counter grip arm

9 Referenztaster Vertikalachse 15
reference switch vertical axis

10 Referenztaster Drehkranz 16
reference switch turmntable

11 Encoder Vertikalachse Impuls 1 B1
encoder vertical axis impuls 1

15 Encoder Vertikalachse Impuls 2 B2
encoder vertical axis impuls 2

13 Encoder Drehkranz Impuls 1 B3
encoder turntable impuls 1

14 Encoder Drehkranz Impuls 2 B4
encoder turntable impuls 2

15 Motor Greifer &ffnen Q1 (M1)
motor gripper open

16 Motor Greifer schliefen Q2 (M1)
motor gripper close

17 Motor Greifarm vor Q3 (M2)
motor grip arm befor

Obrazek 2: Rozmisténi pin( na pfipojovacim rozhrani /¢ast 1/
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18 Motor Greifarm zuriick Q4 (M2)
motor grip arm back

19 Motor Vertikalachse abwérts Q5 (M3)
motor vertical axis down
Motor Vertikalachse aufwarts Q6 (M3)

20 . .
motor vertical axis up

21 Motor Drehkranz rechts Q7 (M4)
motor turntable right

22 Motor Drehkranz links Q8 (M4)
motor turntable left

26pol. Steckerleiste

+24V (Aktoren / actuators)
0V (GND)
11

13

15

B1

B3

Q1

Q3

Qs

Q7

GND

Obrazek 3: Rozmisténi pind na pripojovacim rozhrani /¢ast 2/

O ~Jnw=

11

15
17
19
21
23
25

+24V (Sensoren / sensors)

0V (GND)
12

4

16

B2

B4

Q2

Q4

Q6

Q8

GND
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Priloha €. 2: DUlezZita technicka data modelu robotického manipulatoru

PLC input and output configuration

Inputs Outputs
Type sinking input sourcing output
24VDC . 24VDC
Switch ~
Switching _'>|_ﬁjz ’<l_ )
. GND L_— Load
GND

Obrazek 1: Pripojeni vstupl a vystupl modelu robotického manipulatoru k PLC
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