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Introduction

Figure 1: CNC milling machine

11

, Automation Studio ,

*  Generic Motion Control

*  Automation Studio

* mapp

*  PLCopen

3 TM1110 - Integrated Motion Control —
Axis Groups




The Generic Motion Control concept

2 The Generic Motion Control

2.1 The B&R drive solution

B&R

2.2 Automation Studio

Automation Studio , HMI,

ETHERNET Il w0
POWERLINK

Figure 2: B&R hardware topology

POWERLINK

Automation Studio

Figure 3: Automation Studio
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The Generic Motion Control concept

2.3 Generic Motion Control

Generic Motion Control

CNC ,

Generic Motion Control

= . '._..:£=
u N
| |centrol |
Motion CNC Robati :
Control abotic Industrial sector

Figure 4: Generic Motion Control

PLCopen

CNC ,
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The Generic Motion Control concept

24
GMC . )
L GmcGrpAPI
GmcManager
Figure 5: GMC libraries
Library Description
GmcManager ,
GMC .
GMCGrpAPI PLCopen
GmcArncGrp ARNCO
Table 1: GMC libraries
GMC Libraries \ GmcArncGrp \ Technical information \ Dependencies of individual libraries
GMC Automation Studio
B&R Automation Studio Upgrades
Here you can download available upgrades for the current version of Automation Studio.
B&R Webstte | Local
Categores @ Searh.. 2
Name = ‘ Description
% ) Al Newest Uparades Technolegy Packages
F ©) Hardware Modules [¥] 4 Generic Motion Cortrol (GMC) Generic Mation Control (GMC)
‘Other Categories |
- rrTegEs E
‘ @ Technology Packages (1) %

Figure 6: Generic Motion Control technology package
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Axis group

3 Axis group

CNC

Figure 7: Robotics application

) The path generator is described in greater depth in training module "TM1111 - Integrated Motion
Q\ (1]
Control - Path-Controlled Movements.

Figure 8: Labeling machines
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Axis group

Axis types

Axis type Path-controlled  Description

Path axis 4
Slave axis «

Independent axis x

function block
Table 2: Axis types

Automation Studio

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcGrpAPI \ Technical information \
What is an axis group?
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Axis group configuration

4 Axis group configuration

Automation
Studio

4.1 Your first axis group project

XY X Y

ARSIm
Figure 9: CNC : XY

AXxis group

2 axes (X axis & Y axis)
1 axis group

Y axis

Figure 10: X, Y axis group

Exercise:

1) Automation Studio
2)

3) CNC

4) NC Test
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Axis group configuration

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcArncGrp \ Technical information \
. Creating an axis group

; " Commissioning and diagnostics" NC Test
. . (Section 5.1 "NC Test" on page 13).

parallel mode NC Test !
& NC Test exclusive mode
. Parallel mode NC Test

4.2 Axis group reference

Automation Studio function block
Axis group reference

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcArncGrp \ Technical information \
@ Axis group reference

4.3 Axis configuration

CNC init parameter table

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcArncGrp \ Technical information \
g Axis configuration
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Axis group configuration

4.4 Unit system

( : 1/1000mm )
. PLCopen
PLCopen units factor PLCopen

= PLCopen factor * PLCopen position

e PLCopen . PLCopen unit =

Axis unit factor

unit in axis group

Figure 11: Unit system

. PLCopen unit factor
:

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcGrpAPI \ Technical information \
. Unit system
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Commissioning and diagnostics

5 Commissioning and diagnostics

Automation Studio

5.1 NC Test

NC Test

NC Test

«  Command
* Parameter

+  Watch
+ Trace
°  Cyclic trace (see 5.2.1"Cyclic trace" on page
14)
°  Network command trace (see 5.2.2 "Network com-
mand trace" on page 14) Figure 12: Commissioning and
diagnostics
NC Test parallel mode exclusive mode . Exclusive mode
NC
< / > NC Test
. NC Test
Motion \ Diagnostics \ NC Test
5.2 NC Trace
<Open / Trace> NC Trace
cyclic trace . Trace network command
NC Trace

Automation Studio NC Trace NC Test
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Commissioning and diagnostics

5.2.1 Cyclic trace

Cyclic Trace ( : )

Automation Studio

Figure 13: Cyclic trace

Motion \ Diagnostics \ NC Trace

5.2.2 Network command trace

Network command trace
, PLCopen

, Automation Studio

Figure 14: Command trace

Motion \ Diagnostics \ Network command trace
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mapp technology

mapp technology

mapp technology?

mapp technology

mapp
mapp

md

TECHNOLOGY

PP

Figure 15: mapp technology logo

mapp

Application layer - mapp technology
*  Concept
Getting started

Components

6.1 mapp technology components

mapp component

Configuration View
"mapp"
mapp component
Configuration View MpLink
Configuration View :

Configuration View . [/ config_1.mpaxisbasic [mapp Configuration] x |~
&B o= il 8 b o 3R | W Search £
Corfiguration Batch Description Mpaxisbasic = - | mapp Technology -
= @ Simulation [Active] [ An ARsim is used as CPUJ [=na (7
G o Hardware b Hardware corfiguration Value @
B b, Hardware hwi Hardware topology Single Anis
E F jc"‘: ST Init Parameter Table =
& Cpusw are configuration
5 A Ba Technology Pack
& Cpuper Fomanat vaisiics 5 Alams Sic echnology Packages
loMap iom 10 mapping file mapp
PyMap vvm PV mappinafils
= mapp o
[ T &) [mape | .
b m) Corfig_1mpaxisbasic lame:
L[] ghsdsBasic / ‘ ------------ T T T I I T T T T R I T T I I I I S b [ MpisBasic Defaut
s

Figure 16: Configuration View mapp technology package = MpAxisBa

sic

Configuration View MpLink

mapp component

ADR() function

function block

1 mapp technology stands for "Modular APPlication technology".

T™M111

15
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mapp technology

Application layer - mapp technology \ Concept\ Component design \ Adding mapp components

mapp components

mapp component function block

(AnsiC, ST ) , mapp
mapp function block  "Enable" mapp
, mapp . mapp component
"Active = TRUE"
Application layer - mapp technology \ Concept \ Component design \ Using mapp components
Download behavior -amm.pmpm =]
&J@a. |
. : Grvgsaimn o e e e L )
Automation Studio £ 4 ETA210 X20CP1586 ETA \
& Hardware hw
Z c g u X20CP1586
"
& Couper (A =)
" g ‘P":A;:;:,’:m | Download mode j
. hgm-‘r;»lﬂﬂauﬂm Og‘ﬁm&?immaja.ma( ]
'_ Acpllcgnce - ]
-a= g:&n;n;r E @m%mn:?vg e e mExn) P
. . . ‘One cycle mode (task update within one cycle,
Configuration View E © gl codeclanos slones. o i
i Prompt
i [F] Prompt before project download
!
[ varced.. |

Figure 17: Configuration of the transfer method in the
Properties window in Configuration View

Application layer - mapp technology \ Concept \ Component design \ Using mapp components

Real-time operating system \ Target systems \ SG4 \ Download

Configuration Files

mapp component
Configuration View, WebXs

mapp Automation Studio

Automation Studio

Application layer - mapp technology \ mapp \ Concept

*  Component design \ Adding mapp components
*  Configuring components
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6.2

mapp technology

Diagnostic options for mapp technology components

mapp technology components
Automation Studio,

Programming languages in monitor mode

mapp technology components

"Error"  "Status ID"
[ Watch [mp410_axisimp410_sxisCyclic.st]
Name: IVa\ue
M Mphdsh 0
& Acive TRUE
Fo  Emor TRUE
F¢ statusiD 1064074747
¢ CommandBusy FALSE
< CommandAborted FALSE
¢ Poweron FALSE
F¢ lsHomed TRUE
GH¢ Info
b &  mdshnitialized TRUE
b4 ReadyToFoweiOn TRUE
L@  PLCopensState mpAXIS_DISABLED
Et¢ Diag
Br ¢ StatusiD
| ke o mpAXIS_ERR_PLC_OPEN
| Fo severy mpCOM_SEV_ERROR
| Le code 33285
E-¢ Intemal
| F# 0 1073712530
| Fo severty mpCOM_SEV_ERROR
| ¢ Facity mpCOM_FAC_ARCORE
| Lo Ccode 29294

L ¢  BecutingCommand mpAXIS_CMD_MOVE_VELOCITY

Figure 19: Instance variable of the MpAxisBasic function block
in the Watch window

Logger

mapp technology
AutomationStudio

. logger

, PLCopen

MphuisBasic_0
MpAxisBasic
ghvisBasic

[Por——] wpLink Active |

TRUE
Enable Error |

TRUE TRUE

emdErrorReset

ErrorReset StatusID =

e FALSE 1064074747

Figure 18: Ladder Diagram program in
monitor mode

Watch window

Watch window Logical View

<Watch>
function block

, Error, StatusID, CommandBusy

function block

"$mapp" logger file

<F1>

logger

TM1110 - Integrated Motion Control — 4
Axis Groups




mapp technology

[ist1itoggen x | -
QW Ea]=] @
Modules %
Obiect Name Visble  Continuous linked  Time Eror Number O Task Lnggar Modde _ Err Desrpton _ ASCI Data Binary Data Location
= e R —E
% i"“'“ g g 2 € Debug 201502-25 1303.07.148800 VoWebXe  Smapp <Version:1.00.9> Oniine
ser
3 € Deb 20150225 130307148800 0 M DEBUG> <% oni
Sres O O 190 2D BST M o oo __ e DB e -
Safety O O Detail 5
| smapp [m]
Name. Value
Level Emor
Date 25022015
Time: 2015-02-25 13:41:48,176300
Evert Id 0
Customer B&R
Faciity Number 0
Emor Number 29206
08 Task ghuisBasic
Logger Madule Smapp
Location Criine
Emor Description The cortrollers off
ASCII Data Der Reglerist aus PLCopen_FB: FB_MC_MoveVelocky PLCopen_FB: FEB_NC_MoveVelocky
Binary Dats
[8 Details | Backirsce

Figure 20: PLCopen error in the logger window

Trace 1 TARGET DATA  m control_:cmdBower
1fs~pes----0:090000-- - -iooos I - S — S,
y-pos.  0.000000 | 1
. . lx-dizz. 0.000000 :
Automation Studio trace «  |s-aize o odosan !
8 1
’ 1
1
q : —-- R e e
oo z.0 a0 ! B a0 10.0 1z.0
| TRRCET DATA  m _control -MC Power Bwis0l Busy
O .. o S SO
y-pos. 0.040000 : 1
lk-diff. 0.080000 :
. y-difs. 0.080000 H
4 : H
£ i
1
D S S S
o : I * - -
0.0 2.0 4.0 1 &.0 8.0 10.0 1z.0
" IARCET DATA = comtrol :MC Dower Axis0l.Status
1|~pes----0-000800- -1 S
y-pos.  0.060000 ' 1
lx-dizz. 0.040000 i
- y-diff. 0_000000 1
o : i
i 1
5 i
1
1
0 : -
oo z.0 a0 |

Figure 21: Switching on the controller with cmdPower: the time relationship
between commands and status information

System Diagnostics Manager

"Application Status" System Diagnostics Manager . his
directly ope for mapp technology WebXs . , SDM mapp components
logger .
.SDM HTML Visual Components

mapp WebXs

mapp technology WebXs mapp components
. mapp components , components alarms
2.

Integration of Visual Components using the MpAlarm component

mapp technology component alarm . alarm
alarm mapp Alarm MpAlarm
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mapp technology

Integration of Visual Components using the MpComLoggerUl component

mapp technology logger . logger
MpComLoggerUlI Visual Components
mapp components, error numbers event types
mapp logger

Diagnostics and service \ Diagnostic tool \

* Logger

*  Watch window

*  Monitors \ programming languages in monitor mode
e Trace

»  System Diagnostics Manager

Application layer - mapp technology \

*  WebXs
*  Components \ Infrastructure \
°  MpAlarm - Support for alarm management
MpCom - mapp management \ function blocks \ MpComLoggerUlI

o

* Diagnostics \ Logger window
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Integrating an axis group in the control program

7 Integrating an axis group in the control program

o) () (@) (G

S
MpCnc2Axis mapp component 2 CNC .
MpAxisBasic mapp function block CN C SRR

MpCnc2Axis

1

o b WN

CNC

Figure 22: mapp components for controlling axis groups

Figure 23: mapp 2-axis CNC

Task: Creating mapp-control of the axes of an X/Y-CNC machine using MpAxisBasic

Go to the Configuration View

Add mapp technology MpAxisBasic component from the toolbox for the X and Y axes
Add the new "cnc_ctrl" Ladder Diagram program

Add MpAxisBasic function blocks

Connect the "MpLink", "Enable", "Axis" and "Parameters" inputs

Transfer project and test axes by switching on "Power"

7.1  The MpCnc2Axis component

MpCnc2Axis mapp technology component 2 CNC ,

CNC

MpCnc2Axis function block

Group preparation
CNC movements
Error handling

Jog mode
Single-step operation

Figure 24: mapp CNC

POl TM1110 - Integrated Motion Control —
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7.2

Integrating an axis group in the control program

MpCnc MpDelta, MpRoboArm  MpScara
N GmcGrpAPI

Mapp component

i : Automation
Attomation Runtime Studio
Figure 25: mapp components are based on
open standards, technology functions and
libraries
Creating a program and adding MpCnc2Axis
MpCnc2Axis function block Automation Studio
Configuration View mapp technology package
MpCnc2Axis component Configuration View . MpCnc
Logical View
, MpCnc2Axis function block Configuration View

MpLink
Configuration View sl | 4] enc_ctrizCyclicd [Ladder Diagram - Cyclic] x}Pc_any[Software] ¥
&5 = L b Aok dob b ot B €3 £ 45 4 4D 0 ) 20 e (EE- % B
Configuration + | mapp Technology -~
= 4 Smulation [Active] PROGRAM _CYCLIC E

ardwars hw CNC

g - a0y

PC_any
L=

Cpusw Technelogy Pack...
A Couper MpCnc2Axis_0

loMap.jom gMpLinkCnc2A MpCnc2Axis mapp
PvMap.vvm xis

Motion

MpLink Active | mapp 0

et
Lot
.t

mapp :

B Corfig.mpenc2ads Uer @ Name
A NES L Eaana].

nfgpﬁphnkcn;ws‘ | o Er=tls % Erar | = *mmm ] MpCnc 2As Defauit

B m 1g_ | mpaasbasic

Config_2mpaxisbasic
Hardware jog

4 ] D -

BLogical vi... & Configura... @ Physical vi... || < [ i I v g T

Figure 26: (1) Add MpCnc2Axis from the toolbox and (2) transfer the MpLink address from the Configuration View

Application layer - mapp technology \ Concept\ Component design \ Adding mapp components

Exercise: Adding the mapp technology configuration for MpCnc2Axis

mapp technology package Automation Studio MpCnc2Axis
Configuration View . MpCnc MpCnc2Axis
function block cnc_ctrl ADR() Configuration View
MpLink
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Integrating an axis group in the control program

1) Go to the Configuration View.

2) Add the mapp technology package from the toolbox.

3) Add the MpCnc2Axis standard configuration in the Configuration View.

4) Add the MpCnc library in the Logical View.

5) Add MpCnc function block from the toolbox into the "cnc_ctrl" into the Ladder Diagram program.

6) Assign MpLink from the Configuration View to the MpCnc2Axis function block using the ADR()
function.

7.3 Connecting the axis group reference and the movement parameters

axis group reference

Using the axis group reference

MCAxesGroupType_Arnc type . NC
mapping table
ey [m Amncdmap.ncm [Mapping Editar] X ~ || & Global.var [variable Declaration] % - [ enc_ctrl:Cydlicld [Ladder Diagram - Cydic] X } -
g OB ® 4@ rac b Ak ArE Aok ik oot 17 (3 ) {2 ARF {6} A G} 2p g B
g Ne Object Type Channel _ Simulation  NC INIT Paramete = | [Name Type & Corstart @R ” ) ‘
B PCrc2ids D
([ et MneClicsYs 1 off gCrclich] MLk Cne2s T HI
= ncCHCSYS "Z'---..Oﬂ_" & ghdsDl ACP10AXIS_typ O C xis
CHC3 ncCNCSYS 3 Off "'--n..,.._ - o= = O C E\DR|— WpLink Active |
| oo mONCSYS 4o " I T S T
o || cnes neCNCSYS 5 o .
S || cnes neCNCSYS 6 o ", o Ersble Emor |-
2 | cner neCNCSYS 7 of E .,
= (I chce neCNCSYS e Off '...
2 |f cnes neCNCSYS 9 off " o Ererfeset StatuslD |
g || cncro neCNCSYS 10 off .
cHe neCNCSYS 11 off N,
@l o s 2 . Si A Pormetsrs Updateons |-
= | crers neCNCSYS 13 o 4 ..
Z || cncre neCNCSYS 14 o "a, | e i
& [ cners ncCNCSYS 15 oA N poste
= || cncie neCNCSYS 1B off B
2 |f cncr7 neCNCSYS 17 off E‘g‘:r_ - .l
CoNCis neCNCSYS 18 OF . - s !
T« i, 3 . T vl [ . ] 3

Figure 27: Connecting the axis group reference

Axis reference "AxesGroup" function block
(ADR)
function block

p28 TM1110 - Integrated Motion Control —
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Integrating an axis group in the control program

HeCne2iws_0 Transferring CNC parameters
gMpLinkCno2A MpCnc2Axis
For—| e o | MpCnc2Axis function block
 Enable Emor |
 EmorReset Status|D |
(" Cockaram +  CNC program name
- Hpsseene | » Initialization subroutine
1 e <l * CNC single-step
g0t * Jog parameter
Borb ] e T «  Tool parameters

Figure 28: Parameter data structure transfer

(MpCnc2AxisParType)
(IK, i [Variable i x
'=:s = -
Name: Type & Reference @ Constant @ Retain Raphcab\s Value Description [1]

& CncParam MpCne2fdsParType O ] O o

Figure 29: Empty "Value" field to initialize the structure with standard values

Application layer - mapp technology \ Components \ Mechatronics \ MpCnc - CNC system
@ controller \ Function blocks \ MpCnc2Axis

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcArncGrp \ Technical information \
Axis group reference

Exercise: Assigning axis group reference and assign parameters

axis group reference
MpCnc2Axis function block

1) ADR() function axis group reference  "AxesGroup"
2) "CncParam" "Parameters"
"CncParam" MpCnc2AxisParType

TM1110 - Integrated Motion Control — ]
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Integrating an axis group in the control program

7.4 mapp hierarchy

mLinkToParent

LinkOut

MpCnc2Axis  MpAxisBasic

mapp component omLinkToParent
mpCOM_MAIN LinkOut ——
- CNC ADR(gMpLinkCnc2Axis)

MpCom Mapp
MpComLinkToParent function —
b|OCk . ADR(gMpLinkAxisY)

'ADR(gMpLinkAxisX)

omLinkToParent

LinkOut

Figure 30: mapp hierarchy with MpComLinkToParent

MpComLinkToParent function block

Application layer - mapp technology \ Components \ Infrastructure \ MpCom \ mapp manage-
. ment \ MpComLinkToParent

Application layer - mapp technology \ Components \ Mechatronics \ MpCnc - controller of a
CNC system \ Technical information \ CNC hierarchy concept

Create mapp link hierarchy and switch on axis group with MpCnc2Axis
1 MpComLinkToParent "cnc_ctl" mapp
2
3  MpAxisBasic mapp function block "Enable” TRUE
4 "Active" "Info.ReadyToPowerOn" TRUE
5 MpCnc2Axis "Enable" TRUE
6 MpCnc2Axis "Power"
7 MpCnc2Axis  MpAxisBasic

pZ3l TM1110 - Integrated Motion Control —
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7.5

Integrating an axis group in the control program

Function block operation and status evaluation

mapp function block

Application layer - mapp technology \ Concept \ Component design \ Inputs and outputs

Timing diagrams y

Power I

t
function block CommandBusy I |

PowerOn I

MpAxisBasic_0.
PowerOn

Automation Studio

—-

%_

MpAxisBasic_n.
PowerOn

Figure 31: Input "Power" timing diagram at MpCnc2Axis

Application layer - mapp technology \ Components \ Mechatronics \ MpCnc - controller of a
. CNC system \ Function blocks \ MpCnc2Axis \ Timing diagrams

Status information

" " TRUE . "StatusID" Automation Studio
. "info"
) WebXs
Logger . Automation Studio System Diagnostics Manager

TM1110 - Integrated Motion Control — 43
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Integrating an axis group in the control program

llinfoll
"StatusID"
. 15131

WebXs

"Error" TRUE

MpCnc2Axis component

. "info"

. Automation Studio

NC

MpLink |- frue

true Error [~ frue

- -10640

false StatusiD

InitProgramMame
Runtime

Feedrate

PathPosition
MpCncBlockMonitorType
O LineMumber
BlockNumber
LinelLast2

LineLastl
LineActual
LineNext1
LineNext2
RemainingDistance
Length

ul
MpCncTableType
% TableName
Index
MpCncTableType
% TableName
Index
1 Interrupt
=l MpCncRestartinfoType

MpCnc2AxisParType
false
89936304
X0
Y0

PathVelocity - 0

true —| Power PowerOn [~ frue

frue < Home IsHomed [~ frue
frue = MoveProgram MoveActive [~ false
false — Interrupt Movelnterrupted |~ false
false — Continue InMotion [~ false

false — Stop MoveDone |- false

Stopped |- false

Infa [~

Figure 32: Comprehensive "info" structure - Representation in WebXs

Automation Studio logger "$ mapp" "GMC"

true
true
false

coo

1}
mpCNC_NOT_INTERRUPTED

mMpCNC_RESTART_INACTIVE

mpCNC_ERR_AXES_GROUP
mpCOM_SEV_ERROR
25089

-1067107557
mpCOM_SEV_ERROR
101

15131

[ 4511 [Logger] X ]

]

Modules
Obiect Name Level linked Time Error Number OS Task
B Online 1 @ Information 20150529 11:10:32.560000 6538080  oCncl  GMC
2 /& Waming 20150529 11:10:32558000 6629253  gCncll  GNC
3 Fedbus g 3 £\ Waming 20150523 11:10:32556000 6626267  gCncll  GNC
) Sty O |46 e 2015052 11:10:32546000 6486275 gOncll  GMC
BN F] 5 @ infomation 20150523 11:10:32546000 6483063 gCncll  GMC
j Smapp 25 0 0 210 W

2015-05-25 11:10:32.546000

9 @ Irfomation

Logger Module  ASCII Data

Axes Group Command: Ermor Stop finished

GmeAmeGm: [10117] NC Programm aborted
GmeAmeGm: [7131] NC Program aborted by command
Command aborted by Eror xc0653b1b (see Record 0)
The axes group state has changed from 20810 214

mcAmeGm: [15674] Fxecytion stonped die o loader eqo

5131] Failed to open data object: Name [%1]; Status [%2]

GmeAmeGm: [1

GmeAmeGm: [15131] ang1 = Prog1

2015-05-29 11:10:32.546000 0 gCne01 GMC
10 @ Information 2015-05-29 11:10:32.430000 6488069 gCnc01 GMC The axes group state has changed from 204 to 208
n @ Information 2015-05-29 11:10:32.414000 6537221 gCnc01 GMC Axes Group Command: Start NC Program “Prog1”
12 Infarmation Cne01 GMC MC_BR_MoveProgram call —
Emor gMpCnc2A . Smapp ‘Errorin MC_BR_MoveProgram call, please check GMC logger )

Figure 33: "$mapp" and "GMC" logger modules

"ErrorReset" .
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Axis group states

Axis group states

PLCopen

GroupStandby

GroupDisabled

Figure 34: PLCopen axis group state diagram

function block . GroupErrorStop

State Description

GroupDisabled
GroupStandby
GroupHoming

GroupMoving

GroupErrorStop
GroupStopping

Table 3: PLCopen axis group states

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcGrpAPI \ Technical information \
. State diagram

MpCnc2Axis "info" "PLCopenState"

Exercise: Command execution and condition monitoring

TM1110 - Integrated Motion Control — Vg
Axis Groups




Axis group states

1  MpWebXs
2  WebXs Watch "info"
3 .
4 "Home" "IsHomed"
5 "Override" 100% .
6 MpCnc2Axis "ProgramName"
"MoveProgram" CNC
7  MpCnc2Axis function block .
8 "Interrupt", "Continue" "Stop" , MpCnc2Axis function blockd

Exercise: Generating and deleting axis group errors

CNC . "ErrorReset"
1 MpCnc2Axis "ProgramName"
"MoveProgram" CNC
2  "Error" "StatusID" .
3 info" logger
4  "ErrorReset"
5 "Error"  "StatusID" "info"

Exercise: Single-step operation

1 "SingleStep" "SingleStepActive"

2. "Con.tinue", "MovementActive"  "Movelnterrupted” variable trace
3 Trace CNC .

4  "Movementinterrupted" TRUE Trace

5 info" "BlockMonitor"  "Interrupt"

6 "Continue" CNC

Pt TM1110 - Integrated Motion Control —
Axis Groups




PLCopen axis group library

9 PLCopen axis group library

GmcGrpAPI function block  mapp technology
function block PLCopen
PLCopen , mapp

9.1 PLCopen library

B&R PLCopen function

block PLCopen 4
PLCopen
function block B&R function block Standard

Function block PLCopen function block B&R

function block . function block B&R specific
" " Functions
MC_ .eg.
MC_MoveDirectAbsolute(). B&R function block
"MC_BR_" . e.g. MC_BR_GroupPower().

Figure 35: PLCopen @ B&R

function block GmcGrpAPI

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcGrpAPI

9.2 Using the function blocks

PLCopen function

MC_Move...

block AXES_GROUP_REF Done — BOOL
. Function block BOOL Busy — BOOL
CommandAborted —— BOOL

Error — BOOL

ErrorlD [~ DINT

Figure 36: Standard function block parameters

function block

Axis group reference

Axis group reference function block
Parameter Description
AxesGroup Function block

TM1110 - Integrated Motion Control — [#ae]
Axis Groups




PLCopen axis group library

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcArncGrp \ Technical information \
Axis group reference

Begin execution

Function block . function block Enable Execute
Pararﬁeter Description
Enable Function block Enable . Enable Reset

function block

Execute Function block Execute input
Execute input Reset

Status outputs

Function block

Parameter Description

Busy Function block
Done

CommandAborted function block
Error

Error information

Error ErrorlD
Parameter Description
ErrorlD . Automation Studio

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcGrpAPI\ Name of the function block
. \ Error numbers

Done, Aborted, Error  ErrorlD Execute Enable Reset

Execute input

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcGrpAPI \ Technical information \
. Function block interface

KOl TM1110 - Integrated Motion Control —
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PLCopen axis group library

9.3 Function blocks

PLCopen function block function block function —
block . function block
function block

function block

a MpCnc2Axis mapp
component . mapp

component PLCopen function
block MpCnc2Axis

Figure 37: PLCopen Motion Control logo

Preparing the group

Function block Description

MC_BR_GroupPower() Switches on the axis group and the axis con-
trollers

MC_GroupHome() Homes the axes

Table 4: Important function blocks used for preparation

Executing movements

Function block Description

MC_MoveDirectAbsolute_15() Performs a direct movement to a defined end po-
sition

MC_MoveDirectRelative_15() Performs a direct movement over a defined dis-
tance

MC_MovelLinearAbsolute_15() Performs a linear movement to a defined end po-
sition

MC_MovelLinearRealtive_15() Performs a linear movement over a defined dis-
tance

MC_BR_MoveBIlock() Executes a single interpretable line (block)

MC_BR_MoveProgram() Executes an interpretable program (CNC pro-
gram)

MC_GroupStop() Stops an active movement

Table 5: Important function blocks used to execute movements

Error handling

TM1110 - Integrated Motion Control — e
Axis Groups




PLCopen axis group library

Function block Description
MC_GroupReadStatus() Reads the state of the group
MC_GroupReset() Takes the axis group out of the GroupErrorStop

and state and acknowledges all errors

MC_GroupReadError() Reads the current group error and acknowledges
it with a command.

Table 6: Important function blocks used for error handling

function block Automation Studio

Motion \ Reference manual \ ARNCO \ GMC libraries \ GmcGrpAPI \ Function blocks

K72l TM1110 - Integrated Motion Control —
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10 Programming

Figure 38: A more in-depth look at the
application program

10.1 Automating tasks

MpCnc2Axis function block
. Function block

. Automation Studio

Application layer - mapp technology \ Components \ Mechatronics \ MpCnc - controller of a
@ CNC system \ Function blocks \ MpCnc2Axis \ Timing diagrams

Exercise: Automatic homing after switching on the axis group

. MpCnc2Axis  MpAxisBasic component

MpCnc2Axis
"PowerOn"

A WON -

, "Home" Reset

TM1110 - Integrated Motion Control — K]
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Programming

10.2 Uses of control structures

MpCnc2Axis

{o

Start command

o

Is powered and homed

Error active

Operation

A

No error active
Error

Figure 39: Control structure diagram

Error, StatusID

Exercise: Creating machine logic

"machine"

(

"cnc_ctrl"

"Power" "PowerOn" =TRUE
"Operation"
"ecmdOn"= FALSE

"Operation"

, "Start"

O ~NO Ok WN=-

KZ 3 TM1110 - Integrated Motion Control —
Axis Groups

"cmdMoveProgram"

"infO"

. MpCnc2Axis function blokck

MpCnc2AXxis function block
"Info.ReadyToPowerOn"= TRUE

"emdOn"

"IsHomed" = TRUE



Programming

10.3 Error handling

»  Error calling a function block
*  Axis error
»  Group error

"Error"  "StatusID" "info"

Automation Studio

. "ErrorReset" MpCnc2Axis
Figure 40: Error handling in the
application program
Logger
Logger
"$ mapp" "GMC" logger . Logger
Automation Studio  System Diagnostics Manager PC
"AsArLog" logger
HTML logger SDM

Application layer - mapp technology \ Diagnostics
Diagnostics and service \ Diagnostic tool
* Logger
»  System Diagnostics Manager

Visualization \ Visual Components VC4 \ Control reference \ HTML view
Programming \ Libraries \ Configuration, system information, runtime control

* AsArLog
* ArEventLog

MpAlarm component and Visual Components alarm system
MpAlarm MpAlarmUl MpCnc2Axis

( training module TM640 — Alarm System, Trends and Diagnostics).

Application layer - mapp technology \ Components \ Infrastructure \ MpAlarm - Support for
. alarm management

Visualization \ Visual Components VC4 \ Shared Resources \ Alarm System

TM1110 - Integrated Motion Control — K}
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Exercise: Programming error handling

, "Error" . Error
Reset

"Error"
Reset the command
Acknowledgment "cmdReset"( )

AWN =

10.4 Programming PLCopen function blocks

PLCopen function block
PLCopen function block mapp component

PLCopen function block "Error"
"ErrorID" . PLCopen function block
. MpCnc2Axis
component "ErrorReset" Acknowledge .
GroupErrorStop . PLCopen function block Reset "Execute"” "
Enable" Reset

B PLCopen function block

PLCopen function block mapp component

Exercise: Programming additional PLCopen functionality

MC_MoveDirectAbsolute_15 PLCopen function block
function block

MC_MoveDirectAbsolute_15 "cnc_ctrl"
"cmdMoveDirectAbsolute" "Operation"
"Error"

Acknowledge

A WN -

K TM1110 - Integrated Motion Control —
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Summary

.CNC
function block

MpCnc
PLCopen

technology
).

, Automation Studio Logger
Diagnostics Manager

MpAlarm

Figure 42: PLCopen Motion Control logo

function block

UOC ElElD LIE) El.
UUE0UEEEE0

Figure 41: mapp technology offers a comprehensive portfolio
of functions

PLCopen function block
GmcGrpAPI function block

function block
. B&R
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Seminars and training modules

Seminars and training modules

The Automation Academy provides targeted training courses for our customers as well as our own employees.

At the Automation Academy, you'll develop the skills you need in no time!

Our seminars make it possible for you to improve your knowledge in the field of automation engineering.

Once completed, you will be in a position to implement efficient automation solutions using B&R technology. This will make
it possible for you to secure a decisive competitive edge by allowing you and your company to react faster to constantly

changing market demands.

Automation Studio seminars and training modules

Programming and configuration

Diagnostics and service

SEM210 — Basics
SEM246 — IEC 61131-3 programming language ST*
SEM250 — Memory management and data storage

SEM410 — Integrated motion control*

SEM441 — Motion control (multi-axis systems) **

SEM480 — Hydraulics**

SEM1110 — Axis groups and path-controlled movements**

SEM510 — Integrated safety technology*
SEMb540 — Safe motion control***

SEM610 — Integrated visualization®

SEM920 — Diagnostics and service for end users
SEM920 — Diagnostics and service with Automation Studio
SEM950 — POWERLINK configuration and diagnostics*

If you don't happen to find a seminar on our website that suits your
needs, keep in mind that we also offer customized seminars that we
can set up in coordination with your sales representatives:

SEMO099 - Individual training day

Please visit our website for more information****:
www.br-automation.com/academy

Overview of training modules

TM210 — Working with Automation Studio

TM213 — Automation Runtime

TM223 — Automation Studio Diagnostics

TM230 — Structured Software Development
TM240 - Ladder Diagram (LD)

TM241 — Function Block Diagram (FBD)

TM242 — Sequential Function Chart (SFC)
TM246 — Structured Text (ST)

TM250 — Memory Management and Data Storage

TM400 — Introduction to Motion Control

TM410 — Working with Integrated Motion Control

TM440 — Motion Control: Basic Functions

TM441 — Motion Control: Multi-axis Functions

TM1110 — Integrated Motion Control (Axis Groups)

TM1111 — Integrated Motion Control (Path Controlled Movements)
TM450 — Motion Control Concept and Configuration

TM460 — Initial Commissioning of Motors

TM500 — Introduction to Integrated Safety

TM510 — Working with SafeDESIGNER
TM540 — Integrated Safe Motion Control

Process control seminars and training modules

Process control standard seminars

TM600 — Introduction to Visualization

TM610 — Working with Integrated Visualization
TM630 — Visualization Programming Guide
TM640 — Alarm System, Trends and Diagnostics
TM670 — Advanced Visual Components

TM920 — Diagnostics and service
TM923 — Diagnostics and Service with Automation Studio
TM950 — POWERLINK Configuration and Diagnostics

TM261 — Closed-loop Control with LOOPCONR

TM280 — Condition Monitoring for Vibration Measurement
TM480 — The Basics of Hydraulics

TM481 — Valve-based Hydraulic Drives

TM482 — Hydraulic Servo Pump Drives

TM490 — Printing machine technology

In addition to a printed version, our training modules are also available
on our website for download as electronic documents (login required):

Visit our website for more information:
www.br-automation.com/academy

Process control training modules

SEM841 — Process Control Training: Basic 1
SEM842 — Process Control Training: Basic 2
SEMB890 — Advanced Process Control Solutions

*

SEM210 - Basics is a prerequisite for this seminar.
** SEM410 - Integrated motion control is a prerequisite for this seminar.

TM800 — APROL System Concept

TM811 — APROL Runtime System

TM812 — APROL Operator Management
TM813 — APROL XML Queries and Audit Trail
TM830 — APROL Project Engineering

TMB890 — The Basics of LINUX

Visit our website for more information:
www.br-automation.com/academy

*** SEM410 - Integrated motion control and SEM510 - Integrated safety technology are prerequisites for this seminar.
****QOur seminars are listed in the Academy\Seminars area of the website. Seminar titles may vary by country. Not all seminars are available in every coun-

try.
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