Application Note

FESTO

Festo_Positioning_Basic library -
CNC Editor / G-Codes

Commissioning of a selected system with the FPosB

Festo_Positioning_Basic library is explained step by step, so
that it’s successfully integrated into the user program.
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Copyright Notice

This documentation is the intellectual property of Festo SE & Co. KG, which also has the exclusive copyright. Any
modification of the content, duplication or reprinting of this documentation as well as distribution to third par-
ties can only be made with the express consent of Festo SE & Co. KG.

Festo SE & Co KG reserves the right to make modifications to this document in whole or in part. All brand and
product names are trademarks or registered trademarks of their respective owners.

Legal Notice

Hardware, software, operating systems and drivers may only be used for the applications described and only in
conjunction with components recommended by Festo SE & Co. KG.

Festo SE & Co. KG does not accept any liability for damages arising from the use of any incorrect or incomplete
information contained in this documentation or any information missing therefrom.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.

The data and information specified in this document should not be used for the implementation of safety func-
tions relating to the protection of personnel and machinery.

No liability is accepted for claims for damages arising from a failure or functional defect. In other respects, the
regulations with regard to liability from the terms and conditions of delivery, payment and use of software of
Festo SE & Co. KG, which can be found at www.festo.com and can be supplied on request, shall apply.

All data contained in this document do not represent guaranteed specifications, particularly with regard to func-
tionality, condition or quality, in the legal sense.

The information in this document serves only as basic information for the implementation of a specific, hypo-
thetical application and is in no way intended as a substitute for the operating instructions of the respective
manufacturers and the design and testing of the respective application by the user.

The operating instructions for Festo products can be found at www.festo.com/sp .

Users of this document (application note) must verify that all functions described here also work correctly in the
application. By reading this document and adhering to the specifications contained therein, users are also solely
responsible for their own application.

© (Festo SE & CO. KG, D-73726 Esslingen, 2021)
Internet:  http://www.festo.com
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CNC editor / G codes

1 CNC editor / G codes

CNC data can be imported and integrated into an existing Codesys project.

These CNCs need to be created by the user for the respective application. They can be created with external pro-
grams (DXF import) or using the CNC editor in Codesys.

Supported commands and functions are listed in the Codesys online help function. Due to the fact that CNC pro-
gramming is standardized, the most important information can be found by accessing the following file path in
the online help:

1.1 Soft motion » CNC editor » CNC language, DIN 66025

CNC Language DIN 66025

= Basics of DIN 86025

= Positioning

= Line

= AC

= Delay Time

= Spline

= Parabola

n Ellipse

= 3D-mode

= Jump

m Changing variable values

n Preprocessor

n Coordinate Shift

= Smoothing Movement of Additional Axis over Several Objects
= Time synchronisation with interpolator
= Mode

= Switch point (H-function)

= M-function

= Usage of Variable

= Additional Splined Axes A, B, C

A simple example is used here to point out a few basic functions:
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ms-its:C:/Program%20Files%20(x86)/Festo/CODESYSV3_SP7/CODESYS/Online%20Help/en/core_SoftMotion.chm::/f_softmotion.htm
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CNC editor / G codes

G code

Path

Significance

NOOO

The respective G code line is num-
bered with “N”.

F150 E2000 E-2000

Velocity is defined with “F”, and ac-
celeration/deceleration with “E” -
in both cases in soft motion units.

Deceleration is specified by means
of a negative value.

G17

Activation of the 3D function.

This mode should always be active,
as soon as there are more than 2
axes.

GO01X30Y10 20

Linear interpolation to the corre-
sponding coordinates in X, Y and Z.
The CNC is further defined with
each subsequent GO1 command.

The depicted rectangle results from
the commands in figure above.

M1

The CNC stops at these functions
and must be explicitly acknowl-
edged by the user. G code pro-
cessing does not continue until af-
ter acknowledgement.

(*
N020 G51 D10
N30 GO1 X10Y10

“)

Comments are implemented block
by block with “(...)”.

%N110 G50

Comments are implemented line by
line with “%”.
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CNC editor / G codes

1.2 DXF Import via CODESYS CNC Editor

1. Create a new empty CNC in CODESYS

= % X | 5] PRG_FPos
=) FPosi_CECC_X EMCK_H_EVO2.5P7 = 1 R
=B Device_1 (CECC-X-M1/MV/-MV-51) 2z I3
= &l PLCLogic B 3 ¢
= i i 4
|Applicatic I .
£ one s & ot -
& cnc B Copy ;
= ¢
& cncE Paste ol
i Library X Delete s
= (5 Taskf 10
E Properies. 11)
8] Add Object | @ Camtable
%@ Add Folder [& chCprgem
[ Ed Object (B Data Server
=58 Ta
Edi Obiect With @ DUT.
=% Login Extemal File
VisuElems. Visu_Fra @ Giobal Variable List
g
& Trace 1 imace Pool.

2. Setthe compiler to SMC_CNC_REF to run it in Internal CNC Mode
Set the Compiler to FILE&‘un it in External CNC Mode.

-
Add CNC program

@ﬁ CNC program

Name:

e DN

Implementation: [Diné6025 -

Compie mode:  [SMC_OutQueue |
!

3. §elect the new created CNC and go to CNC > Im
P FPosB_CECC X_EMCX_H_EVO2 SP7 he IEC 61

Hle Edi View Project Buld Onine Debug [(CNC | Tools Window Help
BEEIS] | 34 [ Show preprocessed Path |

port from DXF FILE

IF ¢ () £ Shaw Intemolation Points

ToolBox ~ g /) Step Suppression Sy
= CNCeditor tools J Show Grid

h Select [ how End points

/' Append line = Serll Bt View

¢* Append dircle (clock-wise) 4

& Append dirdle (counter-dock-vise) e Broaz
L P —— Scale Frogram
Devices - 1 X Rotate Program

=) FPasg_CECC_Y_EMCY_H_EV02_5P7
= E Device_1 (CECCH-ML/-MV/MV-S1)
= B ricLogec
= Application
£ e settings
& ane o
@ onc_example_1
& one_Example_2
i Library Manager
# (B} Task Configuration
& Trace
% &) Visualization Manager
&) Visuslzation
+-'8 SoftMotion General Axis Pool
#-[f] onboard (CECC 141/80)
#-[fJ Extension (CECC-X Extension)
& PLC_Diagnosis (PLC-Diagnoss)
(7] canbus_Bottom (CANbus)

Reverse Direction

Renumber CNC Program
Wrie Program to ASCII File
Load Program from ASCII Fie
Import from DXF Eie

Analyze Dynamics
CNC Infa
Set Variables
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CNC editor / G codes

4. Select the DXF file and press Import button

Nr
] @ Import DXF file

\. » Computer b (C))OSDisk » dxf [ || s durchsuchen 2|

Layers: Preview View:
RES_1_H_9_0 (28 clemerts)

Organisieren = Neuer Ordner RLEX
%t Favoriten Name Anderungs... Typ GroBe
& PUZZLETEL.df 11052017 ... DXF-Datei 25KB

- Bibliotheken
| /& Computer

€ Metzwerk

Il Dateiname: - | D¥F files (*.chf) - Maximum gap size [0.00100 =
l Abbrechen

5. Now the conyerted DXF is shown as G-Code in selected CNC windows.

11 N100
12 HLO
13 HL20
14| N130
15| NL40
186 WSO

n 17 N160
18

i

6. Please don’t forget to add dynamic data to the g-Code at least in the 1 Line.
Click on the upper left button to update the line number

Fle Edt Vew Proect Buid Onine Debug CNC Took Window Hep
BEEI&G o = $BR@XIMlbE] - 08 %
= FEi 0

2 || ¢ CNC_DXF [Device_1: PLC Logic: Application] X |
- 1] oo F100 EL000 E-1000
@ 2| w10 oo xio.5s5392052357118 ¥7
- 3 Goz
4 o3
i Go3
€ 603
=[5 FPost]_CECC X EMCY H EVOL.SP7 N o
= EL Device_1 (CECCX-M1/MV/MV-E1) o1
=0 PLC Logic 3 Go1
=€} Application 10| Goz
g ONC settings 13 603
& oncovF = 0 Go3
@8 onc_Bampie_1 i ¢ cos
& one_Example 2 :4 . gzi
D Lbrary Manager iy > oot
* [E Task Configuration . o Go3
&8 Trace 18 Go2
%] visualzation Manager 13 ¢ oz

H &) visuaization <
* 2 softMotion General Axis Pocl

- (@ onboard (cEcC 141/50)

% [ Extension (CECCX Extension)
& PLC_Diagnosis (PLC-Diagnosis)
- (@ cANbus_Bottom (CANbus)
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1.3 Analyse CNC Dynamic

There are two options to analyse the CNC dynamic.

1. Activate the dynamic information on the top left corner.
® FEE

* 3 X @ CNC_Example_2 [Device_SP7- PLC Logic- Application] x | ¢ CNC_Example_1 [Device_SF7: P

(_EMCY_H EVO3 SP1 ¥ 1 N00O Floo E1000 E-1000
z 0 FU200 EULO00 EU-1000
0 GL7

G51 D20
=€ a
oé"m el Go1 %0
stellungen 050 GO1 Yoo
=2 enc

c0 GO0l Z30
1 GOl X0
!} GOl 0
050 GO1 Z0
0 GO1 X45 ¥25
=8 Task Configuration U G03 L0 gab Tioso
= @ Main_Motion
] PRG_FPosB_M!
I @ Task_Path_PreProc|
&) PRG_FPosB_PA
=g VISU_TASK

14/ H10O GO1 X45 ¥5 IS5
15 H130 G99
€ N140 GO3 I00 J40 T720

8 visuElems. Visu |
&H Trace_default
= Visualization Manager
8 webvisualization
@ Wisualization
" SoftMotion General Axis Pool
+- [ Onboard (CECC 141/80)
# ) Extension (CECCX Extension)
é‘ PLC_Diagnosis (PLC-Diagnosis)
= ﬂi CANbus (CANbus)
=-[f canopen_Manager (CANop|
= [l EMCX_ST_EC_SoftMoti
Hg# D1(5M3 Drive_C
- EMCX_ST_EC_SoftMoti
HgF D2 (M3 Drive_C|
= EMCX_ST_EC_SoftMoti
Hg# D3 (SM3 Drive_C,
= EMCX_ST_EC_SoftMoti
Hg# D4 (M3 Drive_C,

Accelerating

Stops \
decelerating

onstant Velocity

RTINS

CNC editor / G codes

The different colours can already give a good overview, how the dynamics on the path will look like.

Another important information are the lines on the path. They represent the supporting points, which

are created by the interpolator at different dynamics.
The more points we have the smoother a movement is.

Example 1 (F200 E5000 E-5000): many supporting Points creates by Interpolator, leads to a smooth

motion.
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CNC editor / G codes

Example 2(F1000 E5000 E-5000):

i
a
-
s
=

1 00.5

L
8
=
&
w
=

;
g
g

FAIr NS

M1 A

Open the Analyse Dynamic option in the CNC Menu

» FPosB_CECC_X_EMCX_H_EVO3_SP12.project™ - CODESYS the IEC 61131-3 programming system provided by Festo

CMNC | Automation Server

less supporting Points creates by Interpolator, leads to harsh motion

-

S

Step Suppression

File  Edit View Project Build  Online Debug Tools Window  Help
g Y RT— = -
Sl Hd & & 2 4 0 | O =]
0.
ol
Jevices - 3 X @ CNC_Example_2 [Device_SP7: PLC
=) FPoss_CECC X EMCY H EVO3 SP1~ 1| N0OO F100 E1000 E-1000
=-E_ Device_SP7 (CECCX-M1/-MV/[-MV-5 2] NO10 FU200 EU1000 EU-100C
=-E PLC Logic 8] N020 617
i 4| NO30 GS1 Do
=i} Application
w é"CNCE_ . s NO40 GOL XS9O
- instellungen & NOS0 GO1 Yoo
T e 7 NOE0 GO1 Z3C
@ onC_Example_1 B NOTO GO1 KO
&% o _Example_2 s NO0E0 GO YO
ﬂﬂ Library Manager 10 HOS0 GO1 ZC
"8 Symbol Configuration 11 N100 GO1 K45 Y25
= @ Task Configuration L N110 603 I0 J20 T10
=58 Main_Motion L3
W@;RGFP . 14 NWl0O GO1 X45 Y5 25
0S|
" - N130 G389
& Task_Path_PreProc 16 W140 GO3 I00 J40 T72
] PRG_FPosB_PA
=58 VISU_TASK
@ VisuElems. Visu_|
R S - F
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Show Grid
Show End points
Scroll Path View

[<J<]E

Move Program
Scale Program
Rotate Program

Reverse Direction

Import from DXF File

Show preprocessed Path

Show Interpolation Points

Renumber CMC Program

Write Program te ASCII File
Load Pragram from ASCI File

ﬁple_1

Analyze Dynamics

CNC Info

Set Variables
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CNC editor / G codes

&, Analyze dynamics O *

[n] uosog

e

toewe

o]

R
[==1r=1
T
T

-
2860001 &
2180007
176000 =
1360004 %
96000 -
56000+
16000 Time [s],
-24000 ] 1 1 i b 5
-54000 4
-104000-
< >
Axis: Cycle time [ps]: Velocity mode: Maximum jerk [u/fs=]:
22 3 X | 8000 %+ |Quadratic smooth | |10000 B
Y
z
A
B
C
AL (P)
AZ(Q)
A3 ()
A4 (V)
z A5 (W)
AB
Path

The dropdown list offers dynamic charts for different axes or the complete path.
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