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Pracovni list 2

Model robotického manipulatoru Fischer Technik
s pneumatickym uchopem

Seznameni s konstrukci manipulatoru:

Obrazek 1: Roboticky manipuldtor Fischer Technik s pneumatickym Uchopem — popis jednotlivych os
manipulatoru
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Obrazek 2: Roboticky manipuldtor Fischer Technik s pneumatickym dchopem — pohled na pracovisté

Zadani:

ravys

Rucni fizeni modelu modulem rucniho ovladani

1. Krozhrani pro pfipojeni manipulatoru (obr. 3) pfipojte modul ru¢niho ovladani (obr. 4). Barvy
banankd na pouZitych vodicich koresponduji s barvami portd rozhrani pro pfipojeni
manipulatoru.

2. Otestujte rucni provoz manipulatoru.

Ruéni fizeni modelu v jedné ose /rotace manipulatoru, viz obr. 1, pozice 1/ fizenim z PLC

1. Propojte model robotického manipulatoru s pneumatickym dchopem sPLC. Informaci
o propojovacim rozhrani a dalsSi dulezité informace o modelu naleznes v dokumentaci
vyrobce ZDE. Pfi propojovani respektuj doporucené zapojeni (ptiloha 2, obr. 4).

2. Vmanudlu (viz pfiloha 1, obr. 2) zjistéte, které vstupni prvky (senzory, koncovy spinac)
a vystupni prvky (motor) jsou vazany na tuto osu a kde jsou na desce fidici elektroniky vyvedeny
jejich piny pro ovladani a méreni (viz ptiloha 1, obr. 4).

3. Pfipojte ke vstuplm PLC fidici panel.

E

Provedte konfiguraci PLC.

o

Popiste konstrukéni feSeni uvedené osy.


https://www.fischertechnik.de/en/products/industry-and-universities/training-models/536630-vacuum-gripper-robot-24v
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6. Zjistéte, jak je feSeno odmérovani polohy na modelu robotického manipulatoru v rotacni ose.
Pouzijte manual.

7. Jaky typ motoru je pouZzit? Pouzijte manual.

8. Jak bude pohyb dané osy fizen?

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

10. Zapnéte napajeni.

11. Ovéite funkci programu. V pfipadé potfeby opravte. Prezentujte feSeni vyucujicimu. Vypnéte
napdjeni.

C. Ruéni Fizeni modelu ve druhé ose /pohyb vertikalni osy manipulatoru, viz obr. 1, pozice 3/
fizenim z PLC

1. Popiste konstrukeni feseni vertikalni osy. V. manudlu (viz pfiloha 1, obr. 2) opét zjistéte, které
vstupni prvky (senzory, koncovy spinac) a vystupni prvky (motor) jsou vazany na tuto osu a kde
jsou na desce fidici elektroniky vyvedeny jejich piny pro ovladani a méreni (viz pfiloha 1, obr. 4).

2. Zjistéte, jak je feSeno odmérovani polohy na modelu robotického manipuldtoru na vertikalni
ose. Uvedeno v manualu.

3. Jaky typ motoru je pouzit? Pouzijte manual.

4. Jak bude pohyb vertikalni osy fizen?

5. Napiste program v aplikaci TIA Portal pro fizeni pohybu vertikdlni osy (pGjde o modifikaci
programu pro osu rotacni). Vysledek konzultujte s vyucujicim.

7. Zapnéte napdjeni. Ovérte funkci programu. V pfipadé potfeby upravte. Prezentujte reseni
vyucujicimu. Vypnéte napajeni.

D. Ruéni Fizeni modelu ve tfeti ose /pohyb vysuvného ramene manipulatoru, viz obr. 1, pozice
2/ fizenim z PLC

1. Popiste konstrukéni reseni vysuvné osy manipulatoru. V manualu (viz pfiloha 1, obr. 2) opét
zjistéte, které vstupni prvky (senzory, koncovy spinac) a vystupni prvky (motor) jsou vazany na
tuto osu a kde jsou na desce fidici elektroniky vyvedeny jejich piny pro ovladani a méreni (viz
pfiloha 1, obr. 4).

2. Zjistéte, jak je feSeno odmérovani polohy na modelu robotického manipulatoru na vysuvné
ose. PouZijte manual.

3. Jaky typ motoru je pouzit? PouZijte manual.

4. Jak bude pohyb vysuvné osy fizen?

5. Napiste program v aplikaci TIA Portal pro fizeni pohybu vysuvné osy (pujde o modifikaci
programu pro osu vertikalni). Vysledek konzultujte s vyucujicim.

6. Zapnéte napdjeni. Ovérte funkci programu. V pfipadé potfeby upravte. Prezentujte resSeni

vyucujicimu. Vypnéte napajeni.
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E. Ruéni spinani chodu kompresoru pro podtlakovou jednotku /viz obr. 1, pozice 4/ Fizenim
zPLC

1. Tohle je jednoduché. V manualu (viz ptiloha 1, obr. 2) opét zjistéte, které vystupni prvky (motor
kompresoru, ovladaci ventil) jsou vazany na tuto osu a kde jsou na desce fidici elektroniky
vyvedeny jejich piny pro ovladani (viz pfiloha 1, obr. 4). Napiste program v aplikaci TIA Portal,
ktery bude zménou na dalSim volném vstupu DI ovladat na vystupu spindni pfislusného relé na
desce ovladani manipulatoru.

2. Zapnéte napajeni. Ovérte funkci programu. V pripadé potreby upravte. Prezentujte reseni
vyucujicimu. Vypnéte napajeni.

F. Volitelnd uloha /pro rychlé a nadané Zaky/ — vizualizace ovladani manipulatoru
prostfednictvim panelu HMI

1. Pfipoj HMI panel k PLC, proved' jeho konfiguraci.
Navrhni vizualizaci, kterou bude mozné vyse uvedené rezimy (viz body A, B, C a D) ovladat.

Diskuse:

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

3. Jak by se dala modifikovat funkcnost fizeni modelu robotického manipulatoru? Je néco, co
nas pri takové modifikaci limituje?
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Re3eni pracovniho listu

A) Rucni fizeni modelu v jednotlivych osach
e Krozhrani pro pfipojeni manipulatoru (obr. 3) pfipojte modul ruéniho ovladani (obr. 4).
Barvy banankd na pouZitych vodicich koresponduji s barvami portli rozhrani pro

pfipojeni manipuldtoru.

Obrazek 3: Rozhrani pro pfipojeni robotického manipuldtoru Fischer Technik k PLC

Obrazek 4: Modul ru¢niho ovladani
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Vysledna situace:

Obrazek 5: Roboticky manipulator Fischer Technik pfipojeny k rozhrani spolu s modulem ruéniho
ovladani

Otestujte ru¢ni provoz manipulatoru.
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B) Ruéni fizeni modelu v jedné ose /rotace manipulatoru — pohyb horizontalni osy, viz obr. 1,
pozice 1/ fizenim z PLC

C) Ruéni Fizeni modelu ve tfeti ose /pohyb vysuvného ramene manipulatoru, viz obr. 1,
pozice 2/ fizenim z PLC

D) Ruéni spinani chodu kompresoru pro podtlakovou jednotku /viz obr. 1, pozice 4/ Fizenim
z PLC

Poznamka: Nasledujici text prezentuje vysledek feseni vSech tfi ikoll v jednom celku. Tuto variantu
jsme zvolili proto, aby Zaci mohli hledat pomoc v manualu, ale aby feseni jako celek neopsali.

Pripojime PLC k rozhrani pro pripojeni manipuldtoru (obr. 5). Kabely jsou opatfeny navleckami,
jejichz popisy koresponduji s popisy panelu:

|

MOTONY

Obrazek 5: Pfipojeni PLC k rozhrani pro pfipojeni manipulatoru
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Provedeme hardwarovou konfiguraci PLC:

FT_536630_VGR_(24_V_DC)_(ver_01a,_10_10_2024) » PLC_1 [CPU 1215C DUDUDC]

g [PLc_11crPU1215(]

Rack_0

& (&) /s =

[>]

SIEMERS

w
1]

Obrazek 6: Hardwarova konfigurace PLC /popis zafizeni/

TIA Portal zobrazi nakonfigurovana zafizeni a jejich porty:

Device overview

W

Medule

CM 1241 (RS232)_1
v PLC_1
DI 14/DQ 10_1
Al2IAQ2_1
Al 1XRTD_1
HSC_1
HSC 2
HSC_3
HSC_4
HSC_ 5
HSC_6
Pulse_1
Pulse_2
Pulse_3
Pulse_4
OPCUA
» PROFINET interface_1
Al 4x13BITIAQ 2x14BIT_1

Slot
103
102
101
1

11
12
13
116
117
118
119
120
121
132
133
134
135
1254
1X1
2

| address

0.1

64.67
80..81
1000...
1004...
1008...
1012
1016...
1020...

1003
1007
1011
1015
1019
1023

96..103

Q address

0.1
64..67

1000...
1002...
1004...
1006...

96..99

1001
1003
1005
1007

Type

CM 1241 (RS232)

CPU 1215C DCDCDC

DI 14/DQ 10

Al2IAQ 2

Al xRTD signal board

HSC

HsC

HSC

HsC

HSC

HsC

Pulse generator (PTO/PVWM)
Pulse generator (PTO/PWM)
Pulse generator (PTO/PWM)
Pulse generator (PTO/PWM)
OPC UA

PROFINET interface

SM 1234 Al4/AQ2

Article no. Firmware  Comment

6ES7 241-1AH32-0XB0 V2.2
6ES7 215-1AG40-0XB0 V4.5

6ES7 231-5PA30-0XBO0 V2.0
HSCatDla.0 and Dla.1; used for the vertical axis.
HSCatDla.2 and Dla.3; used for the horizontal axis.
HSCatDla.4 and Dla.5; used for rotaticn in the z-axis.

6ES7 234-4HE32-0XB0 V2.1

Obrazek 7: Hardwarova konfigurace PLC — Device overview /specifikace port(/



SPPSS

Menu Project tree:

Stredni pramyslova skola strojnicka

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

Devices

PLC programming

't

=

T

-

~ | ] FT_536630_VGR_(24_V_DC)_(ver_02a,_12_10_2024)

B¢ Add new device

58y Devices & networks)
PLC_1 [CPU 1215C DC/DC/DC]
Y Device configuration
Q| Online & diagnostics

~ gt Program blocks

E" Add new block

4 Main [OB1]

@)etecting_Home_Pos ition_Block m
3 FB_ON_OFF_Blocking [FB2]

4 FB_Unblock_ON_OFF_Block [FB3]

@ FB_Detecting_Home_Position_Block_DB [DB1]

@ FB_ON_OFF_Blocking_DB [DB2]

@ FB_ON_OFF_Blocking_DB_1 [DB5]

@ FB_ON_OFF_Blocking_DB_2 [DB7]
@ FB_Unblock_ON_OFF_Block_DB [DB3]

\ @ FB_Unblock_ON_OFF_Block_DB_1 [DB4] /

» [ Technology objects
> External source files
S [2 PLC tags

% Showall tags

B¥ Add new tag table

(& Default tag table [71] )

» g PLC data types
» (5 watch and force tables
» & Online backups
> @ Traces
» & oPC UA communication
> @ Device proxy data
Hog Program info
&) PLCalarm text lists
» (@ Local meodules

~ (4 HMI_1 [KTP700 Basic PN]

HY Device configuration
% Online & diagnestics
Y Runtime settings
s Screens
ﬁ" Add new screen
[] otestovani_(PLC_DI_DO)
[ Popis_technologie_l|
[] Popis_technologie_lI
[] Roziifujici_uloha_1
[] Roziifujici_uloha_2
¥ ] Uvodni_obrazovka
» E Screen management
%2a Connections
A HMI alarms
& Recipes
Ul Historical data
E Scheduled tasks
%4 Text and graphic lists
i? User administration

Obrazek 8: TIA Portal — Project tree
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Main — prehled proménnych:

FT_536630_VGR_(24_V_DC)_(ver_01a,_10_10_2024) » PLC_1 [CPU 1215C DUDUDC] » Program blocks » Main [OB1]

NoM B W N -

9
10
1

T B e e s r

Main
Name Data type Default value Comment
< ¥ Input
] = Initial_Call Bool Initial call of this OB
ae. Remanence Bool =True, ifremanent data are available
4 v~ Temp
ae. Main_HP_Vertical_ON_OFF Bool
4] = Main_HP_Herizontal_ON_... Bool
] = Main_HP_Rotation_ON_OFF Bool
= Main_AuxVar_01 Bool
<. Main_AuxVar_02 Bool
= Main_AuxVar_03 Bool
] = Main_Auxvar_04 Bool

<0 >~ Constant

Obrazek 9: TIA Portal — Main [OB1]

10
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w Testing of digital inputs related to reference switches (i.e., 11,12, and I3):

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

-there is an AND logic operator used to detect an home position valid for all these inputs - in this

case (0,0, 0);

-ifall these imputs are ON, then the home position is also ON, otherwise this home position is OFF,
so the model is not at the home position (or "at home”").

Obrazek 10: TIA Portal — Main_Network 1

|1.0
*VGR_I_1_Ref #Main_HP_
Switch_Vertical® Vertical_ON_OFF
] L { 1
1 I 17
Wi
"WGR_|_2_Ref #Main_HP_
Switch_ Horizontal_ON_
Horizontal” OFF
] L { 1
1 I 17
W12
"VGR_|_3_Ref #Main_HP_
Switch_Rotation” Rotation_ON_OFF
1 1 ! 3
1T \ 7
%DB1
"FB_Detecting_
Home_Position_
Block_DB®
%WFB1
FB_Detecting_Home_Position_
Block™
EN ENQ —
. DO_0_(HP_ON_
Ve nic::“gn—gr:; - OFF) —i #Main_AuxVar_01
_ON_ DI_O_(Vvertical) DO_1_(HP_ -
#Main_HP_ OFF_ON) — #Main_AuxVar_02
Horizental_ ON_  pj_1 ¢
OFF — Harizontal)
#Main_HP_
Rotation_ON_OFF e DI_2_(Rotation)
%W1.1
"VGR_QM_1_
HomePosition_
#Main_Auxvar_01 ON_OFF*
1 1 ! 3
1T \ 7

11
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w Testing of performing motors within the vertical axis (i. e., up and down):

-there is some blocking procedure used to block the first directicn or the

second one;

-some information about this blocking is shared with an HMI visualisation

application.

Resetting the button for moving up is required to perform moving down (i. e., ...

%DB83
"FB_Unblock_ON
T2 GFF_slock DB
%I1.0 VGR_M_3_ - - %M100 3
“VGR_I_1_Ref UnblockHP_ %FE3 VGR_M_+4_HP
Switch_vertical” vertical “FB_Unblock_ON_OFF_Black” Blocked_vertical®
| | 1
170 l/‘l EN ENC——HA }——
%i1.C %Q0.0
"VGR_I_1_Ref "VGR_Q_1_Mator
Switch_Vertical” _ 10 1N LOG QUT 1 =UP_Vertical®
LOG_NOT_QuT_
¥ falze
*Q1
"VGR_Q 2_Motor
LO0G OUT 2 _‘CQ\'H_‘\-‘Q‘!ECBE'
LOG_NOT_QuUT_
2 —yfalse
%DB2
"FE_ON_OFF_
Blocking_DE"
%FB2
“FB_ON_OFF_Blocking”
%M100.0 %*Qno
“WGR_M_1_Button “VGR_Q_1_Motor
Up_Vvertical” LOG OUT 1 —gUP_Vertical”
_l l—m_m_] Q.1
"VGR_Q _2_Motor
Down_\Vertical”
— LOG_QUT_2 =t -
“VGR_M_2_Button
Down_\Vertical”
1 |1
{ | LOG_IN_2
%I1.0 %M100.0
“VGR_I_1_Ref “VGR_M_1_Button
Switch_Vvertical” Up_vertical”
1 '] \ 2
_| - {R}
%M1 004
VGR_M_5_
Indication_HP_
ON_OFF_Vertical”
' A
A} I

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

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

%DB4
“FB_Unblock_ON_

%®l1.1 %M101.2 OFF_Block_DB_1" ®=M101.3
“VGR_I_2_Ref *VGR_M_3_Un “VGR_M_4_HP
Switch_ BlockHP_ %FB3 Blocked_
Horizontal® Horizontal® *B_umm_m_‘rF_aml Horizontal®
] | 1 I
| | 1/} EN ENO { }

%11 %Q0.2
*VGR_I_2_Ref *VGR_Q_3_Motor
; witch_ LOG_OUT_1 —i BW_Horizontal
Horzen=l® _ ) 06 IN LOG_NOT_OUT_
= 1 __falze
%00.3
"VGR_Q_4_Motor
LOG OUT 2 —gFW_Horizontal”
LOG_NOT_OUT_
2 yfalze
®DB5
" FB_ON_OFF_
Blocking_DB_1"
%FB2
*FB_ON_OFF_Blocking”
EN ENO ——
%M101.0 %Q0.2
“\VGR_M_1_Button "VGR_Q_3_Motor
Backward_ LOG_OUT_1 —BW_Horizontal
Horizontal®
%003
——| ——— 06N “VGR_Q_4_Motor
LOG_OUT_2 _'F W_Horizontal
%M101.1
"VGR_M_2_Button
Forward_
Horizontal™
| | LOG_IN_2
%l1.1 *M101.0
*VGR_I_2_Ref *VGR_M_1_Button
Switch_ Backward_
Horizontal” Herizontal™
] | IR\
1T 1 R I
®=M101.4
"VGR_M_5_
Indication_HP_
ON_OFF_
Herizontal™

I 1
L} 7

Obrazek 12: TIA Portal — Main_Network 3

13
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Main [OB1], Network 4:
Testing of rotating the motors: Channels on DQa.4 and DQa.5 (CWand CCW)

¥ Network 4:
P Testing of performing motors within the horizontal axis (i. e, CWand CCW):...
%DB6
“FB_Unblock_ON_
OFF_Block_DB_2°
%l1.2 %M1 02.2 %M1 R.3
“VGR_|_3_Ref "VGR_M_3_Un %FB3 VGR_M_4_HP
Switch_Rotation” Block HP_Rotation” “FB_Unblock_ON_OFF_Block” 8lockad_Rotation”
S 7 N ne——{ }—
%l1.2 Q04
VGR_|_3_Ref "VGR_Q 5_Motor
Switch_Ratation” _ 1 0e 1N LOG QUT 1 == _Rotation”
LOG_NOT_QUT_
T faloe
%*Q05
"VGR_Q_6_Moator
L0G_auT_2 —COW_Ratation”
LOG_NOT_QUT_
2 fale
%DB7
"FB_ON_OFF_
Blocking_DB_2"
%FB2
“FB_ON_OFF_Blocking™
%M1 02.0 *n4
“VGR_M_1_Button VGR_Q_5_Mator
Cockwize_ LOG_QuT_1 —QY_Ratation
Rotation”
%5
——] | 0G_IN_1 "VGR_Q_6_Mator
LOG QUT 2 ——gCW_Rotation”
%M1 2.1
"VGR_M_2_Button
Counter
Cockwise_
Rotation”
1|
| | LOG_IN_2
%M1 (2.0
%1.2 WGR_M_1_Button
VGR_I_3_Ref Cockwize_
Switch_Rotation” Rotation”
] | {
1 {R}—
%M1 Q2.4
VGR_M_5_
Indication_HP_
ON_COFF_
Rotation”
d \
LI

Obrazek 13: TIA Portal — Main_Network 4
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i Network 5: Testing of the compressor (ON/OFF): Channel DQa.6 (Compressor)

P Testing of performing the compressor:...

WM103.0
"VGR_M_1_ %Q0 .6
Button_ *VGR_Q_7_
Compressor_ON_ Compressor_ON_
OFF* OFF"
I 1 [ 1
11 \ ]
@M103.
"VGR_M_2_
Indication_
Compressor_ON_
OFF"
' A
1 7
Obrazek 14: TIA Portal — Main_Network 5
Main [OB1], Network 5:
¥  Network 6: Testing of the vacuum valve (ONIOFF): Channel DQa.7 (Vaccum valve):
}» Testing of performing the vacuum valve:...
M104.0 Q0.7
"VGR_M_1_ *VGR_Q_8_
Button_Vacuum VacuumValve_
Valve_ON_OFF" ON_OFF*
1 | { }
LI | 1 I
%M104.1
"VGR_M_2_
Indication_
VacuumValve_
ON_OFF"
{ L
1 I

Obrazek 14:

TIA Portal — Main_Network 6
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Funkéni blok FB_Detecting_Home_Position_Block:

FT_536630_VGR_(24_V_DC)_(ver_01a,_10_10_2024) » PLC_1 [CPU 1215C DOUDC/DC] » Program blocks »

SE Pt L EB@HCGAR Y AR Fad &7 &
FB_Detecting_Home_Position_Block
Name Data type Default value Retain Accessible f... Writa... Visiblein ...
1 <@ ¥ Input
2 4= DI_O_(vertical) Bool )| false Non-ret... E v = ™
3 s DI_1_(Horizontal) Bool false Non-retain ™ ™) =
4 4= DI_2_{Rotation) Bool false Non-retain v = ™
5 < ¥ Output
6 1= DO_0_(HP_ON_OFF}  Bool false Non-retain V] = ™
7 4= DO_1_(HP_OFF_ON)  Bool false Non-retain ™ ™) =
8 <4 ¥ InOut
o = Add ne
10 @] ¥ Static
11 = Add new
12 @ ¥ Temp
13 Ll Add new
14 @ ¥ Constant
15 Ll Add new

Obrazek 15: FB_Detekce Home Position /proménné/

Textovy zapis funkéniho bloku je nasleduijici:

CASE... FOR... WHILE.. ., .
IF... OF. TODO.. DO... (*...*) REGION
1 #"DO 0 (HP ON OFF)" := (#"DI_0_(Vertical)™) AND (#"DI_1_ (Horizontal)™) BAND (#"DI_2 (Rotation)™):;
#"D0_1_(HP_OFF ON)"™ := NOT (#"DO_O_(HP _ON_OFF)"):

Obrazek 16: FB_Detekce Home Position /textovy zapis programu bloku/

16
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Funkéni blok FB_ON_OFF_Blocking:

FT_536630_VGR_(24_V_DC)_(ver_01a,_10_10_2024) » PLC_1 [CPU 1215C DUDUDC] » Program blocks »

S D b, EFa@W AR EESH TN FQH & G
FB_ON_OFF_Blocking
Name Data type Default value Retain Accessible f.. Writa.. Visiblein ...
1 <@ ™ Input
2 lgqg . LOG_IN_1 Bool &) falze Non-ret... [w] ~d W W
3 a@n LOG_IN_2 Bool false Non-retain ¥ W W
4 € v Output
5 4. LOG_OUT_1 Bool false Non-retain I~ ™ W
6 |40 = LOG_OUT. 2 Bool false Non-retain [V W 2
7 4 ¥~ InOut
8 = Add nev
9 4@ v Static
10 = Add ne
11 €@ ¥ Temp
12 a Ad e
13 <@ v Constant
14 [ ] Add nev

Obrazek 17: FB_ON_OFF_Blocking /proménné/

Textovy zapis funkéniho bloku je nasledujici:

CASE... FOR... WHILE..

IF. "oF.. ToDO.. DO...

(*...*) REGION

1 B@IF ((#LOG_IN 1 = 1) AND ($#LOG_IN 2 = 0)) THEN

3 $L0G_OUT_1 := TRUE:
4 $L0G_OUT_2 := FALSE;

6 | ELSIF((#LOG_IN_1 = 0) AND ($#LOG_IN 2 = 1)) THEN

: $LOG_OUT_1 :
9 $L0G_OUT_2 := TRUE;

L}
]
i
|
wn
™

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

13 $L0G_OUT_1 := FALSE;
14 $L0G_OUT_2 := FALSE;
1€ | ELSE
18 $L0G_OUT_1 := FALSE;
19 $L0G_OUT_2 := FALSE;

i 2
21 | END_IF;

Obrazek 18: FB_ON_OFF_Blocking /textovy zapis programu bloku/
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Funké¢ni blok FB_Unblock_ON_OFF_Block:

FT_536630_VGR_(24_V_DC)_(ver_01a,_10_10_2024) » PLC_1 [CPU 1215C DUDCDC] » Program blocks »

S P 8, EJE@W A=Y CEESH Y FQY &0 &
FB_Unblock_ON_OFF_Block
Name Data type Default value Retain Accessible f.. Writa... Visiblein ...
1 <&@ ¥ Input
2 lqq = LOG_IN Bool )] false Nontet. |[w] ] =] )|
3 4@ ¥ Output
4 4g)m LOG_OUT_1 Bool Ise Non-retain [v] =] 72
5 4= LOG_NOT_OUT_1 Bool alse Non-retain [ [~ (v
6 4w LOG_OUT_2 Bool Ise Non-retain ™ v v
7 @@= LOG_NOT_OUT._2 Bool alse Non-retain [« W ™
8 @@ ¥ InOut
9 = Add ne
10 40 ¥ Static
1 . Add ne
12 @ ¥ Temp
13 - Add ne
14 @ ¥ Constant
15 - Add ne

Obrazek 19: FB_Unblock_ON_OFF_Block /proménné/

Textovy zapis funkcniho bloku je nasleduijici:

CASE... FOR... WHILE.. ., . ocrimn
IF... OF.. TODO.. DO... (*...*) REGION
1 EIF (#LOG_IN = 1) THEN
3 $LOG_OUT_1 := FALSE;
4 $L0OG_OUT_2 := FALSE;
: $LOG_NOT_OUT_1 := NOT (#LOG_OUT_1);
€ $L0G_NOT_OUT_2 := NOT (#LOG_OUT_2);
s | ELSE
10 $LOG_OUT_1 := TRUE;
11 #$L0OG_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: FB_Unblock_ON_OFF_Block /textovy zapis programu bloku/

18
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PLC tagy:
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. 1[CPU 1215C

] » PLCtags » Default tag table [7

TR

& W N =0

Wow W WwWwWwwWwWwWwhNNNNRNNNNNR
WO NO WA WN =00 oS00

Default tag table
Name
a VGR_I_1_RefSwitch_Vertical
a VGR_I_2_RefSwitch_Horizontal

= e N TN

'VGR_I_3_Refowitch_Rotation

VGR_B_1_Encoderimp_1_Verti...
VGR_B_2_Encederimp_2_Verti...

VGR_B_3_Encoderimp_1_Horiz...
'VGR_B_4_Encederimp_2_Horiz...
VGR_B_5_Encederimp_1_Rotat...
'VGR_B_6_Encoderimp_2_Rotat...

VGR_Q_1_MotorUp_Vertical
VGR_Q_2_MotorDown_Vertical
VGR_Q_3_MotorBW_Horizontal
'VGR_Q_4_MotorFW_Horizontal
VGR_Q_5_MotorCW_Rotation
'VGR_Q_6_MotorCCW _Rotation
VGR_Q_7_Compressor_ON_OFF

VGR_Q_8_VacuumValve_ON_O...

VGR_QM_1_HomePosition_ON...
'VGR_M_1_ButtonUp_Vertical
VGR_M_2_ButtonDown_Vertical
VGR_M_3_UnblockHP_Vvertical
VGR_M_4_HPBlocked_Vertical

'VGR_M_1_ButtonBackward_Heo...

VGR_M_2_ButtonForward_Hori...
'VGR_M_3_UnBlockHP_Horizontal
VGR_M_4_HPBlocked_Horizontal
VGR_M_1_ButtonClockwise_Ro...
VGR_M_2_ButtonCounterClock...
'VGR_M_3_UnBlockHP_Rotation

VGR_M_4_HPBlocked_Rotation

'VGR_M_1_Button_Compressor...
VGR_M_2_Indication_Compres...

VGR_M_1_Button_VacuumValv...

VGR_M_2_Indication_Vacuum...
'VGR_M_5_Indication_HP_ON_...
VGR_M_5_Indication_HP_ON_...
VGR_M_5_Indication_HP_ON_...

VGR_M_1_Button_SetHP_Vertic...

news

Data type
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Address
%I1.0
%I1.1
%I1.2
%I10.0
%I0.1
%l10.2
%I0.3
%I04
%I0.5
%Q0.0
%Q0.1
%Q0.2
%Q0.3
%Q0.4
%Q0.5
%Q0.6
%Q0.7
%Q1.1
%M100.0
“%M100.1
%M100.2
“%M100.3
%M101.0
%M101.1
%M101.2
%M101.3
%M102.0
%M102.1
%M102.2
%M102.3
%M103.0
%M103.1
%M104.0
%M104.1
“%M101.4
%M102.4
%M100.4
%M105.0

=

Retain

0™

NN NENANNERRNERRNOERNRRRRRNOERRE

Acces... Writa...

NN RNl RR

Visibl...

0®

NN NRRRRRff RO 0E

Comment

Channel on DIb.0, a yellow cable; a vertical reference switch
Channel on DIb.1, a green cable; an horizontal reference switch
Channel on DIb.2, a blue cable; an rotation reference switch
Channel on Dla 0, a yellow cable; UP (up)

Channel on Dla.1, a red cable; DOWN (down)

Channel on Dla.2, a green cable; BW (backward)

Channel on Dla 3, a white cable; FW (forward)

Channel on Dla 4, a blue cable; CW (clockwise)

Channel on Dla.5, a blue cable; CCW (counter<lockwise)
Channel on DQa.0, a white cable; UP

Channel on DQa.1, a yellow cable; DOWN

Channel cn DQa 2, a green cable; BW

Channel on DQa 3, a blue cable; FW

Channel on DQa 4, a red cable; CW

Channel on DQa 5, a red cable; CCW

Channel on DQa 6, a white cable; compressor is ONIOFF
Channel on DQa.7, a blue cable; vacuum valve is ONIOFF
Channel en DQb.1, a white cable; home position for reference switches is ONIOFF
PLC tag used to test moving up in the vertical axis

PLC tag used to test moving down in the vertical axis

PLC tag used to detect an unblocked HP in the vertical axis

PLC tag used te inform about the HP blocked in the vertical axis
PLC tag used to test moving backward in the herizontal axis
PLC tag used to test moving forward in the horizontal axis

PLC tag used to detect an unblocked HP in the horizontal axis
PLC tag used to inform about the HP blocked in the horizontal axis

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

SIEMENS SIMATIC HMI

. SIEMENS, (- S
e - Uvodni: obrazovka: : :

D Popis technologie (€ast II)

D Otestovani (PLC: DI a DO)

0 R B R B

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

SIEMENS SIMATIC HMI

BMENS, (o e 112/31/2000
e - -Uvodni obrazovka .

B B R B

Obrazek 23: TIA Portal — Vizualizace — Popis technologie |
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Vizualizace na HMI panelu — Popis technologie II:

SIEMENS SIMATIC HMI

0 S B R B

Obrazek 24: TIA Portal — Vizualizace — Popis technologie |l
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Vizualizace na HMI panelu — testovani digitalnich vstupt DI a digitalnich vystup( DQ:

SIEMENS SIMATIC HMI

SIEMERNS | ()

SIMATICHN - Uvodni: obrazovka

0 B R B

Obrazek 25: TIA Portal — Vizualizace — testovani digitalnich vstup( DI a digitalnich vystupd 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

- Uyodnt obrazovka

0 B R B

Obrazek 27: TIA Portal — Vizualizace — Rozsifujici Uloha 2
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Tagy poufZité pro vizualizaci — HMI tags:

2_10_2024) » HM_1 [KTP700 Basic PN] » HMi tags » Default tag table [24]

#¥3% A
Default tag table
Name a Data type  Connection PLCname |PLCtag Address | Access mode Acquisition cycle Source comment

4  Tag_ScreenNumber Ulint dnternaltag> | <Undefined> = [=]7s [=]
< VGR_M_1_Button_Compressor... Bool HMI_Connection_1 PLC_1 VGR_M_1_Button_Compressor_ON_OFF <symbolic access> 1s
- VGR_M_1_Button_SetHP_Vertic... Bool HMI_Connection_1 PLC_1 VGR_M_1_Button_SetHP_Vertical_Horizontal_Rotation <symbolic access> 1s
< VGR_M_1_Button_VacuumValv... Bool HMI_Connection_1 PLC_1 VGR_M_1_Button_VacuumValve_ON_OFF <symbolic access> 1s
a VGR_M_1_ButtonBackward_Ho... Bool HMI_Connection_1 PLG VGR_M_1_ButtonBackward_Horizontal <symbolic access> 1s PLC tag used to test moving backward in the horizontal axis
a VGR_M_1_ButtonClockwise_Ro... Bool HMI_Connection_1 PLC_1 VGR_M_1_ButtonClockwise_Rotation <symbolic access> 1s
i | VGR_M_1_ButtonUp_Vertical Bool HMI_Connection_1 PLC_1 VGR_M_1_ButtonUp_Vertical <symbolic access> 1s PLC tag used to test moving up in the vertical axis

VGR_M_2_ButtonCounterClock... Bool HMI_Connection_1 PLC_1 VGR_M_2_ButtonCounterClockwise_Rotation <symbolic access> 1s

VGR_M_2_ButtonDown_Vertical Bool HMI_Connection_1 PLC_1 VGR_M_2_ButtonDown_Vertical <symbolic access> 1s PLC tag used to test moving down in the vertical axis
a VGR_M_2_ButtonForward_Hori... Bool HMI_Connection_1 PC VGR_M_2_ButtonForward_Horizontal <symbolic access> 1s PLC tag used to test moving forward in the horizontal axis
a VGR_M_2_Indication_Compres... Bool HMI_Connection_1 PLC_1 VGR_M_2_Indication_Compressor_ON_OFF <symbolic access> 1s
a VGR_M_2_Indication_Vacuum... Bool HMI_Connection_1 PLC_1 VGR_M_2_|Indication_VacuumValve_ON_OFF <symbolic access> 1s
a VGR_M_5_Indication_HP_ON_... Bool HMI_Connection_1 PLC_1 VGR_M_5_Indication_HP_ON_OFF_Horizontal <symbolic access> 1s
a VGR_M_5_Indication_HP_ON_... Bool HMI_Connection_1 PLC_1 VGR_M_5_Indication_HP_ON_OFF_Rotation <symbolic access> 1s
a VGR_M_5_Indication_HP_ON_... Bool HMI_Connection_1 PLC_1 VGR_M_5_Indication_HP_ON_OFF_Vertical <symbolic access> 1s
a VGR_Q_1_MotorUp_Vertical Bool HMI_Connection_1 PLC_1 VGR_Q_1_MotorUp_Vertical <symbolic access> 1s Channel on DQa.0, a white cable; UP
i | VGR_Q_2_MotorDown_Vertical Bool HMI_Connection_1 PLC_1 VGR_Q_2_MotorDown_Vertical <symbolic access> 1s Channel on DQa.1, a yellow cable; DOWN
g-ni | VGR_Q_3_MotorBW_Horizontal Bool HMI_Connection_1 PLC_1 VGR_Q_3_MotorBW_Horizontal <symbolic access> 1s Channel on DQa.2, a green cable; BW
a VGR_Q_4_MotorFW_Horizontal  Bool HMI_Connection_1 PLC_1 VGR_Q_4_MotorFW_Horizontal <symbolic access> 1s Channel on DQa.3, a blue cable; FW
- VGR_Q_5_MotorCW_Rotation Bool HMI_Connection_1 PECY VGR_Q_5_MotorCW_Rotation <symbolic access> 1s Channel on DQa 4, a red cable; CW
g | VGR_Q_6_MotorCCW_Rotation  Bool HMI_Connection_1 PLCUY VGR_Q_6_MotorCCW_Rotation <symbolic access> 1s Channel on DQa.5, a red cable; CCW
a VGR_Q_7_Compressor_ON_OFF Bool HMI_Connection_1 PLC_1 VGR_Q_7_Compressor_ON_OFF <symbolic access> 1s Channel on DQa.6, a white cable; compressor is ON/OFF
e | VGR_Q_8_VacuumValve_ON_O... Bool HMI_Connection_1 PLC_1 VGR_Q_8_VacuumValve_ON_OFF <symbolic access> 1s Channel on DQa.7, a blue cable; vacuum valve is ON/IOFF
e | VGR_QM_1_HomePosition_ON... Bool HMI_Connection_1 PLC_1 VGR_QM_1_HomePosition_ON_OFF <symbolic access> 1s Channel on DQb.1, a white cable; home position for reference switches is ON/OFF

<Add new>

Obrazek 28: TIA Portal — HMI tags
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Dalsi naméty:

e Nabizi se napf. realizace rezimu, kdy je manipulator fizen z HMI panelu, viz volitelna Uloha.

e Ddle se nabizi moinost automatického homingu s vyuZitim indikace koncovych bodi
v jednotlivych osach.

e Dadle by Slo rozpracovat urcité automatizované fizeni robotu — najizdéni do predem
definovanych poloh po stisku tla¢itka na HMI panelu. Jde v3ak jiz o rozsahlejsi ulohy, které
by se mohly v budoucnu stat predmétem dalSich maturitnich praci.
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Priloha €. 1: Popis modelu robotického manipuldtoru Fischer Technik s pneumatickym tchopem

Q5/Q6+B5/B6

Q3/Q4 + B3/B4

Q1/Q2+B1/B2

Q7

Q8

Obrazek 1: Rozmisténi a oznaceni senzord a akénich ¢lent robotu
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Circuit layout of the Vacuum Gripper Robot 24V

Terminal no. | Function Input/Output
1 power supply (+) actuators 24V DC
2 power supply (+) sensors 24V DC
3 power supply (-) ov
4 power supply (-) ov
5 reference switch vertical axis "1
6 reference switch horizontal axis 12
7 reference switch rotate I3
8 Not used
9 encoder vertical axis impulse 1 B1
10 encoder vertical axis impulse 2 B2
1 encoder horizontal axis impulse 1 B3
12 encoder horizontal axis impulse 2 B4
13 encoder rotate impulse 1 B5
14 encoder rotate impulse 2 B6
17 motor vertical axis up Q1 (M1)
18 motor vertical axis down Q2 (M1)
19 motor horizontal axis backward Q3 (M2)
20 motor horizontal axis forward Q4 (M2)
21 motor rotate clockwise Q5 (M3)
22 motor rotate counterclockwise Q6(M3)
23 compressor Q7
24 Valve vacuum Q8

+24V (actuators) 1 2 +24V (sensors)
0V (GND) 3 4 0V (GND)
11 5 6 12
13 7 8
B1 9 10 B2
B3 11 12 B4
B5 13 14 B6
15 16
Q1 17 18 Q2
Q3 19 20 Q4
Q5 21 22 Q6
Q7 23 24 Q8
25 26
27 28
29 30
31 32
GND 33 34 GND

Obrazek 2: Rozmisténi pinl na pripojovacim rozhrani
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Priloha €. 2: DuleZita technicka data modelu robotického manipuldtoru s pneumatickym tchopem

PLC input and output configuration

Inputs Qutputs
Type sinking input sourcing output
24VDC 24VDC
Switch
—o——
Switchin ]
wers || DR <
GND L Load
GND

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

Technical data

Encoder motor:

The vacuum gripper robot is powered by three encoder motors. This is
possible through permanent magnet DC motors, which enable the
incremental measurement of angles with the help of Hall Effect sensors.
The encoder motors have a rated voltage of 24 V and a maximum output
of 2.03 W at 214 rpm. The current input at maximum power is 320 mA.
The integrated gearbox gear ratio is 25:1. This means that the encoder
produces three pulses per motor shaft rotation or 75 pulses per rotation
of the gearbox output shaft. Since two phase shifted pulses are indexed,
the encoder is able to distinguish the direction in which the motor is
rotating.

The connection is made via a four core cable with a red wire for the 24 vV
output and a green wire for the ground connection. The black and yellow
wires transmit the pulse (push-pull output, 1 kHz max., 10 mA max.).
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Mini-switch:

For the sorting line with detection, the mini-switch is used as a pulse
counter. Combined with a pulse wheel, the push-button switches are used
as incremental rotary encoders to determine the position of the conveyor
belt. The mini-switch used for this purpose includes a changeover switch
and can be used both as a normally closed contact and as a normally open
contact. When the switch is actuated, equipotential bonding occurs
between contact 1 and contact 3, while the connection between contact 1
and contact 2 is separated. Figure 1 shows the schematic circuit diagram
of the mini-switch.

not pushed pushed
® ®
e e
oL g

Fig. 1: Mini-switch circuit diagram

Compressor:

A diaphragm pump supplies compressed air to the vacuum gripper robot.
This type of diaphragm pump consists of two chambers separated by a
diaphragm; see Figure 2. A cam moves a piston in one of the two
chambers up and down, causing the air in the other chamber to be drawn
in or pressed out. During the downward stroke the diaphragm is pulled
back, causing air to be pulled into the second chamber through the inlet
valve. When the piston moves up, the diaphragm presses the air out of
the pump head through the outlet valve. The compressor used in this case
operates at a rated voltage of 24V DC and produces an overpressure of
approximately 0.7 bar. The maximum current input of the compressor is
70 mA.

Piston

Inlet/outlet valve

X

Cover

Crank gear

Fig 2: Schematic drawing of the diaphragm pump
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Pneumatic cylinders:

Two pneumatic cylinders handle the suction function of the vacuum
gripper robot and are controlled with the help of a 3/2 way solenoid
valve. In the case of the pneumatic cylinders, a piston divides the volume
of the cylinder into two chambers. Differing pressure between these two
chambers results in force placed on the piston, causing the piston to
move. This movement corresponds to a change in volume in both
chambers. Two cylinders are then mechanically connected in order to
create a vacuum, which is pressure that is lower than the ambient
pressure, in the vacuum gripper robot. If a cylinder is then supplied with
excess pressure, the two piston rods extend, causing the volume to
increase in the chamber closed by the suction cup. This increase in volume

is accompanied by a drop in pressure in this chamber.

3/2 way solenoid valve:

3/2 way solenoid valves are used to control the pneumatic cylinders.
These control valves have three connection points and two control states.
The switching operations are carried out by a solenoid coil (a), which
operates against a spring (c). When voltage is applied to the solenoid, the
movable core (b) of the coil moves against the spring as a result of Lorentz
force, causing the valve to open. Open in this case means that the
compressed air connection (current description: 1, previous description:
P) is connected with the cylinder connection (1, previously A). If this
voltage drops, the spring pushes the core back again, causing the valve to
close again. In this position, the cylinder connection (2, previously A) is
connected with the air vent (3, previously R). Figure 3 shows a schematic
drawing of the 3/2 way solenoid valve. The solenoid valve connection is
made using two cables: one connected to the PLC output and the other
connected to ground.

1(P)

Fig. 3: 3/2 way solenoid valve
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Datenblatt Encodermotor 24V Art.-Nr. 144643
Datasheet Encoder motor 24V Art. No. 144643

MaBe/dimensions: 60x30x30mm

Abtriebswelle/output shaft. D=4mm, L=7,5mm,
2 Abflachungen je 0,7mm/ 2 bevels 0.7mm each

Stromversorgung: 24VDC (ber 2 fischertechnik Anschlussbuch-
sen D=25mm/
Power supply: 24VDC with 2 fischertechnik connection sock-

etsD=2.5mm

Motordaten/motor data:

T-N-I CHARACTERISTICS

36.0 2.030 0.0 440 7 hff_lc I] Pf’,',”, 1 R
2858 1624 048 362
216 1218 036 264

14.4 0812 0.24 178

72 0408 0.2 BB

0 0 0] 0l |
= 360 900 1800
B = |ge
| e %) 3
5 o
eR | BE % L
El&8x <3 -
2 2 %S

Encoderdaten/encoder data:

Quadraturencoder,

Stromversorung/power supply 24VDC

Signal: Quadratur Encoder, Push-Pull Qutput (0/24V), max. 10mA
Frequenz/frequency: max 1kHz.

Anschlisse/connector: 4-pol Stiftleiste,
passendes Kabel/fitting cable: Art.No. 119785

rot/red=+24V, griin/green=0V, schwarz/black=Puls1,
gelb/yellow=Impuls2

144643-Encodermotor24V.doc - 19.05.2017
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Entwicklung & Produktion

Ersatzschaltbild eines 24V Encoder-Ausgangs (2 pro Motor)
Equivalent circuit diagram of 24V encoder output (2 per motor)

4 U+ (+240)

Impulse
b 1< Output

( GND

Ausgangssignal des 24V-Encoders flr verschiedene Drehrichtungen.
Output signal of 24V-encoder for different directions of rotation

Forward

— U+

GND

Reverse

— e

BND

— 1 GND

GND

144643-Encodermotor24V.doc - 19.05.2017
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