Application Note

FESTO

Festo_Positioning_Basic library -
Configuration H-/T-/XY-Gantry and
coordinate systems

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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This documentation is the intellectual property of Festo SE & Co. KG, which also has the exclusive copyright. Any
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application. By reading this document and adhering to the specifications contained therein, users are also solely
responsible for their own application.
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System configuration, hardware example H-gantry

1 System configuration, hardware example H-gantry
1.1 00_GVLs

1.1.1 GVL_CNC

Global parameters which can be used for CNC are defined in the list.

VAR GLOBAL  (#CNC+)

(#CNC Darameter#)

[ Fhetil Falall
fvel : LREAL := 100;

fhAcc : LREAL := 10007

fhec : LREAL := -1000;

fZikxis : LREAL := -1000;

(*Parameters for Pick and Place FB#)

fhPick n_Flace : FPosB.FB_PICK AND PLACE CYCLIC G107

//fbPick n Flace : FPosB.FB FICK AND PLACE CYCLIC G51 BZ:

gstDynEnP : FPosB.DYNRMIC := (lrvel:= 100, lrAcc:= 1000, lrDec:=-1000 };

gatDynEnP fhddixes : FPosB.DYNAMIC := (lrVel:= 100, lrAcc:= 1000, lrDec:=-1000 );

g3stPickPos : FPosB.CART_PO5 := (lr¥:= 30, 1lr¥:= 30, 1lri:= 30, I1rk:= 50, 1rlU:= 50 };
gatParkPos : FPosB.CART_POS := (lr¥:= 10, 1lr¥:= 10, lri:= 10, 1rk:= 10, 1rlU:= 10 }:
gatPlacePos : FPosB.CART P05 := (lrXK:= 50, 1r¥:= 50, lri:= 30, 1rkA:= 180, 1lrU:= 180 );:
glrRadius : LREAL:= 30;

glelUpperZ : LBEAL:= 10;

END VAR

Values are specified as examples for velocity, acceleration and deceleration, which can be invoked in the CNC
code.

Example in the CNC code:

HOOO FsfVels EsfRccs: EsfFDecs

1.1.2 GVL_Config

All parameters which effect the system’s configuration are defined in GVL_CONFIG. As a rule these are values
which are set only once.

And thus it’s important to be familiar with the system along with its limits.

Note: KINEMATIK and DRIVE configurations may not be changed while the system is running. This results in mal-
functioning of the system.

The KINEMATIK_DATA_REF structure is declared at the beginning of the GVL. This is elementary for all configu-
ration and process data, as well as CNC path preparation modules.

gatGantryDataRel : FPosB.KINEMATIC DATA REF;

The rest of the variables are subdivided into 4 topics: DRIVE, DYNAMICS, HOMING and KINEMATICS.
A corresponding structure which contains the essential variables is assigned to each of these areas.
The descriptions of the function blocks can be found in Festo_Positioning_Basic_3 (onlinehelp Codesys).

The configuration is shown below at the decisive places for the sample system.

All other settings are application-specific and must be determined by the user. These values are left at their de-
fault settings for the example.
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System configuration, hardware example H-gantry

DRIVE_CONFIG
(*##**DRIVE CONFIG###+%)
g_stDrive : FPosB.DRIVE_CONFIG := {
arxhvailable := [1,1,1,1,1,1], // Set available Axes of the System
areControllerType = [FPosB.eFestoEmcxST_EC, FPosB.eFestoEmcxST EC, FPosbB.eFestoEmcxST EC,
FPosB.eFestoEmcx5T_EC, FPosB.eFestoEmcxST_EC, FPosB.eFestoEmcxST_EC], // Controller Type
areMotorOrientation := [FPosB.eBottom, FPosB.eBottom, FPosB.eBottom,
FPosB.eBottom, FPosB.eBottom, FPosB.eBottom], // Motor Orientation for H/T-Portal
arstRef = [ADR(D1),ADR(D2),ADR(D3),ADR(D4),ADR(D5),ADR(D&)], xis ¥
arxlimithAxes = [0,0,0,0,0,01, Axis that need a Dynami imit
arlrFeedConstance = [0,0,0,0,0,01)7
arxAvailable: The system has three controllers. The order is fixed and the first two controllers are
reserved for the 2D gantry.
areControllerType: All three controllers are type CMMS devices. 6 different types of motor controller are

available: CMMP, CMMP_ETC, CMMS, CMMT_ETC, EMCA and EMCX_ST.
areMotorOrientation: ~ The motors are mounted at the bottom of the 2D gantry.

These settings don’t have any effect on single axes. If the drive positions in the wrong
direction, reversing must be changed in Codesys(to Use FposB the Invert Direction
Setting of the Drive should be always deactivated for the H-/T-Gantry):

i
e I%EI::\?ert direction
| Scaling/Mapping 55536 increments <=> motor turns 1
1 motor turns <=> gear output turns 1
| Commissioning
1 gear output turns <=2 units in application 3
SM_D!'iHvHe_CAN_Festo_CMMS: Ijo
arstRef: The link between the physical soft motion axis and the Codesys project is established
here.
arxLimitAxes In this example, only the dynamics of the Z axis are limited. These dynamics must be
set in DYNAMIC_CONFIG.
arlrFeedConstance The feedconstant can be entered in the library itself for each drive. It will overwrite the

settings done in chapter 2.4.1 of 02 Overview FPosB Basicproject_EVO2 in Scal-
ing/Mapping. The basic scaling of each drive must be valid (increments of the encoder
for instance) and it’s recommended to have good basic settings.

If the values are set to “0”, the library will use the default values, which are set in Scal-
ing/Mapping.
Page 6 of 18 Application Note — Festo_Positioning_Basic library — Configuration H-/T-/XY-Gantry - 1.30



System configuration, hardware example H-gantry

NOTE: For CMMT the feedconstant is set in Festo Automation Suite.
Keep the arlrFeedConstance for CMMT set to zero, so the default values from the drives

are used here.

DYNAMIC_CONFIG

\\\\\ C fhaa)

( -
g_stDynLimits FPosB.DYNAMIC_CONFIG

//Max Dynami

arstMaxixisDyn
1rDec:= 0, lrderk :=
lrDec:= 0, lrderk :=
1rDec:= 0, lrderk :=
lrDec:= 0, lrJerk :=

¢ lrJerk :

arxLimithxes tl

/¢ Limit Dynamic: Limi

arstLimitAxisDyn

1rPathhngleTolerance = stop at this Corner th the Angle

lrMaxJerk =

1rfuickStopJderk = Set the ma:

eIpoVelMode = QUALRATIC) ;

The settings must match to the application.

At this point just a few explanations to 3 settings.

There are two different limitations, which can be set:

LimitAxisDyn

These settings are valid for the path of a corresponding motion (MaxAxisDyn = DRIVE).
M1, M2 and M3 correspond here with the axes X, Y and Z.
These 3 axes/drives can be part of a transformation, like H- or T-gantry, so for instance for a Y movement 2 axes

are active.

A/ Limit Dynamic: Limit the Dynamic of Path to no then Axes
aratlimitAxisDyn = [{lrVel:= 500, lracc:

{lrVel:= 500, lrAcc:

{lrVel:= 300, lrhcc:

(lrVel:= 300, lrAcc:

{lrVel:= 500, lrhAcc:=

{1rVel:= 500, lrhAcc:=

To activate these limits, the limitation of the corresponding axis (or pathdirection) must be activated, too.

This is done in the Drive_Config (arxLimitAxes).

aratBef '5_L3HBJ;§A ADR (D ADE (D=4 ] f Rvis pefaran-s
agrilimitlixes = [0,0,1,0.0,0], S/Activate the Awis that need & Dypamic Limit I
arlrFeedConstance = [3&,38,1,0,0,0]): /Feedconstance of the AXis
MaxAxisDyn
These dynamic settings actually refer to the real drives (LimitAxisDyn = PATH).
//Max Dynamic of the Driwves, If <> 0 Parameter at Driwves of Devices will with arstMaxdxisDyn
arstMaxixisDyn := [{lr¥Vel:= 0, lrAcc:= 0, lrDec:= 0, lrJderk :
{lrVel:= 0, lricc:= 0, lrDec:= 0, lrderk :
{1lrVel:= 0, 1lrhkcc:= 0, lrDec:= 0, lrderk :
{lr¥el:= 0, lricc:= 0, lrDec:= 0, lrJerk :
{lr¥el:= 0, lriecc:= 0, lrDec:= 0, lrderk :=
{1lrVel:= 0, 1lrhcc:= 0, lrDec:= 0, lrderk :=

Application Note — Festo_Positioning_Basic library —
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System configuration, hardware example H-gantry

These dynamics correspond to the settings done for each drive:

e ——— T ——————

= Device_1 (CECC-X-M1/-MV/My-51) General Axis type and limits

=20 pLC Logic . : Virtual mode Software limits .
=1L} Application Scaling/Mapping ® Moo [[] Activated Negative [u]:
£ oNC settings commission - Positive [u]:
@ CNC_Example_1 ommissioning @ Finite
@ CMC_Example_2 SM_Drive_CAN_Festo EMOX Software error reaction
m Library Manager ST_EC: If0 Mapping Decelerate Deceleration [uf
= @ Task Configuration Status Max. distance [L
= @ Main_Maotion
@ PRG_FPosB_MOTION T maion Limits for CMC (SMC_ControlAxisBy™)
= @ Task_Path_PreProcess Velodty [ufs]: Acceleration Deceleration
@ PRG_FPosB_PATH 500 10000 10000
=g vIsU_TAsSK

@ VisuElems. Visu_Prg
% Visualization Manager
@ Visualization
+- "% SoftMotion General Axis Pool
+ (] onboard (CECC 141/30)
+ [ Extension (CECC- Extension)
é’ PLC_Diagnosis (PLC-Diagnosis)
= [{J caNbus_Bottom (CANbus)
= ﬁ CANopen_Manager (CANopen_Manager)
= ﬂj EMCX_5T_EC_SoftMotion (EMCX-ST/EC_SoftMotion)
Hg# D1 (5M3_Drive_CAN_Festo EMCX-5T_EC) /
e - . . -

If one of the values for MaxAxisDyn is “0”, the library will use the default settings, which are set in “Limits for
CNC (SMC_ControlAxisBy*).

The difference between both dynamic values is the following one:

While the LimitAxisDyn limits the axes (Path velocity) to the set velocity and acceleration (“cruise control”), the
MaxAxisDyn will interrupt the drives with an error as soon as the velocity is too high (“handbrake”).

elpoVelMode:

It’s possible to change the velocity mode of the interpolater within the library.

There are 5 types: TRAPEZOID, SIGMOID, SOGMOID_LIMIT, QUADRATIC and QUADRATIC_SMOOTH. Please refer
the Codesys online help for further information regarding these types (search for SMC_INT_VELMODE).

If the bit xLimitJerk is activated, this velocity mode will be automatically set to QUADRATIC internally.

lrPathAngleTolerance = 0.1, /4 Max. Angle of 2 CNC Segment to not stop at this Corner with the Angle
lrMaxderk := 100000,

1r{uickStopderk = 1000000, // Set the max uickstop

|=IpovelMode = SMC INT VELMODE.QUADRATIC)” & SMC INT VELMODE|

IrMaxJerk:

Magnitude of the maximum allowed jerk: It’s only used for the quadratic velocity modes. (QUADRATIC and
QUADRATIC_SMOOTH)

It must be positive and cannot be changed while the interpolator is running. The jerk are related to the CNC-Path
and not to the Single Axis.
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System configuration, hardware example H-gantry

HOMING_CONFIG

----- Ho CONFIG*##4+)

g_stHoming : FPosB.HOMING_CONFIG := (
xSetHomingCornerAsOrigin = TRUE, ¥, ive Homing Corner
eHomingCorner = FPosB.eCorner3, .
stParkDynamic = (1rVel:= 30, lrAc 0, lrDec:= -1 Ve ymic for moving to Parkposion afte.
areHomingPos5inglehAxis = [FPosB.eHWLimitsMin, FPosB.eHWLimitsMin, FPosB.eHWLimitsMin,

FPosB.eUserHomingP

U

Fl

eUserHomingPos, FPosB.eUserHomingPos], // Hoi

arlrUserHomingPos
arxExcludedxis

ariHomingOrder
areHomingMethodeSinglelAxis
arxSaveHomingOffsetToEncoder:

[
[ 014
[ 11,
[ 1
[ 1

xMoveToParkPos
xPortalAlreadyHomed
stParkPos 1rX:= 0,
1rh:= 0, ’
1rU:= 0, lrV:= 0, lrH:= 0),
stEmcxHomingSensorConfig := (arxEnableHomingSensor := [0,0,0,0,0,0],
arifensorTypehtDI3 = [0,0,0,0,0,0],
ariSensorTypeAtDI4 = [0,0,0,0,0,0 11
tHomingTimeOut := T#605); // TimeOut for Homing duration
xSetHomingCornerAsOrigin: If this option is active, the Coordinate Origin of the gantry is set to the active
Homing-Corner.
4 A -,
Fy Fy r *
i “a—l
® e ® e © e © @
Corner 1 Corner 2 Corner 3 Corner 4
eHomingCorner: The definition of the corners in the library are as follows:

Tip: If possible, always home to the side with the motors (eCorner1 and eCorner2).

ariHomingOrder: The homing order is based on the cartesian system, not on the single drives.

In that example the gantry will first home in Z-, then in Y- and finally in X-direc-
tion independently of the used kinematic.

areHomingPosSingleAxis: Homing Pos definition for individual Axes. Value for M1 and M2 will be
ignored if a H-Gantry is doing homing, same for T-Gantry and M2 and M3

ENUM HOMING_POS_SINGLE_AXIS

Mame Type Inherited from Address Initial Comment

# elserHomingPos INT -1 Homing Position set to 0

@ eZeroPos INT 0 Homing Position set to 0

& eHWLimitsMin INT 1 Homing Position set to Minimum Hardware Limit
& eHWLimitsMax INT 2 Homing Position set to Maximum Hardware Limit

Application Note — Festo_Positioning_Basic library — Configuration H-/T-/XY-Gantry — 1.30 Page 9 of 18



System configuration, hardware example H-gantry

arlrUserHomingPos:

individual Homing Position defined by user if the homing position is different
to stkinematicHWLimit

areHomingMethodeSingleAxis: The homing method of every single axis can be changed within the library it-

self.

If the value is “07, it will use the default value.
(e.g Homing on Block (-17, -18), Homing on ActPos (35,37 )...)

arxSaveHomingOffsetToEncoder: Activates the Save-Homing-Offset for Drives with multiturn encoder after hom-

ing.
stParkPos MoveToParkPos is active. Travel to these positions takes place after homing.
stEmcxHomingSensorConfig: Homing Configuration for EMCX Motor for Homing on Sensor, and Configura-

[RREERE

i .8
g_stKinematic

eKinematicType:

stKinematicSWLimit:

stKinematicHWLimit:

stAddAxesConfig:

[rXY_Compensation:

Page 10 of 18

tion of the Inputs of EMCX as Homing-Sensor Input
For further Information please contact Festo Service.

FPosB.KINEMATIC CONFIG :=
eHinematicType := FPosB.eH_Gantry, S/ Kinemati
sthddhixesConfig = xhbchxeshsOrientationlxes
unToollength 0,0,01y, // TOOL Length IJK

e0riConv

ONVENTION.ZYZ),
:= FPosB.eH_MOTOR_SIDE, 1

:= (3tMin:= (lr¥:= -5, 1lr¥:= -5, 1ri:= -3, 1rk:= 1rB:= - 1rl:= -3,
1rl:= - 1rVi= - 1rW:= -3 ),
stMax:= (lrX:= 320, lrY¥:= 330, 1lri:= 1rk:= 1rB:= 1rC:= 0,
1rl:= 1rV:= 1rH:= 00,
Hardvare Limits
stEinematicHWLimit := (stMin:= (lrX:= -10, 1lrY¥:= -10, 1lrZ:= -5, 1rh:= - 1rB:= -5, 1rCi= -

1rl:

-5, 1rW:

—

H

m
L}

1rC:

—

H

X
"

stMax:= (lrX:= 3390,

1rVe:= 105, 1rW
1r¥XY Compensation
xUselvihxes

eH-Gantry is selected because a 2D gantry serves as the basis.

Three axes are described by the 2D gantry and the Z-axis.

The software limits for min. and max. are set and should lie between the hardware lim-
its.

These are the limits of the mechanical system. The difference between the minimum
and maximum values is equal to the mechanical travel distance (e.g. Z-axis: 25 mm).

This setting enables the possibility to use G43. G43 starts tool length compensation.
Additional Information can be found here:

https://help.codesys.com/webapp/_sm_cnc_din66025_preprocessor;prod-
uct=codesys_softmotion;version=4.10.0.0

this value is used to compensate the deviation of the perpendicularity between X and
Y. Unitin[°].

Example: the angle between X and Y is 89.7° so the different to 90° is 0.3°.

The compensation in this case is -0.3°. Deviation in CW is negative and CCW is positive.
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https://help.codesys.com/webapp/_sm_cnc_din66025_preprocessor;product=codesys_softmotion;version=4.10.0.0
https://help.codesys.com/webapp/_sm_cnc_din66025_preprocessor;product=codesys_softmotion;version=4.10.0.0

System configuration, hardware example H-gantry

1.1.3 GVL_Motion_FB

The 3 modules which are invoked in PRG_FPOSB_Motion are instanced in this list.

If the instance names don’t need to be changed, no adjustments are necessary.
VAR GLOEAL

becniig_Eystem : FPosB.FB CONFIG_SYSTEM:

rd Trmo
{* Inpt

g Thmd= 4}
puc Uaca }

fbInput_ Value » FPosB.FB TARGET PROCESS VALUE:

FRomEnTt Dsts# )
(*Uacpuc L'aca*)

fbOutPut_Values @ FPosB.FB_ACTUAL PROCESS VALUE:

Fm i)

L 1 laL.="Jt
fhWebVisuInterface : FPosB.FB_WebVisuInterface: |
END VAR

Application Note — Festo_Positioning_Basic library — Configuration H-/T-/XY-Gantry — 1.30 Page 11 of 18



System configuration, hardware example H-gantry

1.1.4 GVL_Motion_INOUT

This list is important for the modules from preceding section 7.1.3.

Description of the coordinate systems

vOriginl : SMC_WECTOR3D := (d¥:= 0, d¥:= 0, dZ:= 0);
vPointOmXl : SMC Wector3D := (d¥:= 1, d¥:= 0, di:= 0}
vPointOm¥l : SMC_Wector3D := (d¥:= 0, d¥:= 1, dZ:= 0):
vOrigin2 : SMC WECTOR3D := (d¥:= 0, d¥:= 0, dZ:= 0):
vEPointOmX2 : SMC WVector3D := (d¥:= 1.414, d¥:= 1.414, d2:= 0};
vPointlm¥2 : SMC WVector3D := (d¥:= -1.414, d¥:= 1.414, dZ:= 0);

Several coordinate systems can be used later. The systems are described with these vectors.

MCS

Punkt auf der Y-Achse 1

romon 030 |

Koordinatenursprung 1 Punkt auf der X-Achse 1

vOrigin1 (0;00) | vPointOnX1 (1:0:0)

z.B. WPCS

Punkt auf der Y-Achse 2 Punkt auf der X-Achse 2

=
g

Koordinatenursprung 2 /

If CNC files are used which are read in, values of variables from the project can be assigned to the
strings included there.

garSingleVar : ARRAY[0..3]0F 5SMC SingleVar := [ {strVarName := 'EVEL', eVarType := SMC TYPE LREAL, pAdr := ADR(fVel)),
{atrVarName := '"FACC', eVarType := SMC TYPE LREAL, pRAdr := ADR({fRcc)),
{strVarName := 'FLDEC', eVarType := SMC TYPE LREAL, pAdr := ADR(fDec)),
{strVarName := '"FILXIS', eVarType := 3MC TYPE LRERL, pRdr := ADR(fIRxis))

Input and output data are summarized in structures. These structures are declared so that they can be
used in PRG_FH_MOTION.
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System configuration, hardware example H-gantry

The input structure is predefined with values.

Input:
(*FFPB_INFUI DATA*)
g_stIn : FPosB.FPB_INFUT_DATA := |
eMOP := FPosB.elNoMode,
A ASECH 1= gstlw,
e5etCs := FPosB.eMCS,
stUC3S ;= (v0rigin:= v0riginl, vPointOn¥:= vPointOnXl, vPointOnY:= vwPointOn¥l),
StWPCS := (vOrigin:= vO0rigin2, vPointOn¥:= vPointOnX2, vPointOn¥:= wPointln¥2),
stDynPtp := (lr¥Vel: 0, lrhcc:= 10000, lrDec:= -10000 ),
stPosPtp := (lrX:= 100, 1lr¥:= 100, 1lri:= 20 , lrU: , lrVei= 0, lrW:= 0},
stDynJogStep 1= ; lrAec:= 1000, lrDec:= -1000 },
lrStepWidih =
eSelectixis 1= FPosB.eX,
sCNCFileFPath ="', //"/ffx/codesys/ cno/CNCL TOOL File.cnc',// '//ffx/codesys/ cnc/*.cnc’
uilTserLHCHS =1,
//stCNCCorrParameters =,
uilwerride == 100,
xEnableRampIn := TRUE,
tRampInDelay = T#3M5,
stCHCVarList 1= (wWNurberVars := lo, pavVarlist := ADR{garSingleVar[0])),
stDefaultDynCHC 1= (1lr¥Wel:=10 , lrRecec:= 1000, lrDec:= -1000 ),
stDefaultDynFFCNCG0 := (lrVel:=10 , lrRAcc:= 1000, lrDec:= -1000 ),
parCiCUser := [{ADR(CHC Example 1)) // Max.256 CNC Example 1
1
Output:

(*FFB OUTUT DATA+)
g_stiut : FPosB.FFB_QUIFUT_DATA;

(¥ sLEW:= ,
uidctualdverride:= ,
lrdctualPathVelocity:= ,
a¥stENLImitSwitchi= ,
grstActusllvnamicACS:= ,
stActualPositiondCs:= ,

.

stActualPositionMCs:= ,

stActualPositionUCs5:= ,
stActualPositionWPCE:= ,
¥IBOWorking:= ,
1IEJStatus:= ,
sEIPOActSetPos:= ,
stActnalTangent:= ,
sArctSelectedPrgName:= ,
eMoFDisplay:= ,
eActiveKinematicType:= ,
sActivels:= ,
stdctiveCsSDatar= ,
1rdualitydfUCs:= ,
1rJuslityOfRECS: = ,
efelectedixis:=

Lo L2

r
stCncFunctions:= ,

SECNCList:= ,
stMostSignificantErrorMessage:= ,
arstMessageBuffer:= }; *}
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1.1.5 Adding CNC files for Internal CNC mode

There are two ways, how the CNCs are loaded in this library:
There is also an additional Application Notes to handle this topic. 09 Internal And External CNC List.pdf

1. Related to the code.

These CNCs are prioritized, so all coded CNCs are added to the internal CNC list (up to 255).

(*FFB INPUT DATA+)

g_stln : FPosB.FPFB_INPUT_DATZ := {
eMOP := FPosB.eNoMode,
A ASECH 1= gstlw,
e5etCs := FPosB.eMCS,
stUC3 := (vO0rigin:= v0riginl, vPointOn¥:= vPointOnXl, vPointOnY:= wPointOn¥l),
StWPCS = (vOrigin:= vOrigin2, vPointOn¥:= vPointOnX2, vPointOnY¥:= vwPointln¥2),
stDynPtp := {lrVel:=300 , lrhcc:= 10000, lrDec:= -10000 3},
stPosPtp = (lr¥:= 100, 1r¥:= 100, 1lri:= 20 , lrU:=0 , 1rVi= 0, lrW:= 0},
stDynJogStep = {lr¥Vel:=10 , lrReec:= 1000, lrDec:= -1000 ),
lrStepWidih = 5,
e5electixis := FPosB.eX,
sCHNCFileFPath i= "', /4" ffxn/codesys/ cnc/CNC1 TOOL File.cnc',// '//ffx/codesys/ cnc/*.cnc’
uilserLNCHO =1,
//stCNCCorrParameters =,
uilwverride = 100,
xEnableRampIn := TRUE,
tRampInDelay .= T#EM3,
stCHCVarList 1= (wWNumberVars := lg, psvVarlist := ADR{garSingleVar([0])),
stDefaultDynCHC = {lr¥Vel:=10 , lrReec:= 1000, lrDec:= -1000 ),
stDefaultDynFFCNCG0 := (lrVel:=10 , lrRAcc:= 1000, lrDec: i
parCNCUser := [QADR(CNC Example 1W) // Max.Z256 CNC

Or addressed to a specific slot:

fhPick_n_Flace EVO3(
¥GotoParkPos 1=
pstDynamic 1=
pstDynamichddixes =
xRepeat =
¥AlreadyPicked 1=
pstPickPos 1=
pstPlacePos =
pstParkPos =
xTeachPickPos 1=
xTeachFlacePos r=
xTeachParkFos 1=
®AckPicklrFlace 1=
1rUpPosZ 1=
1rRadius r=
udiPFickTimer 1=
udiFlaceTimer 1=
xXPickPosReady 1=
¥PlacePosReady 1=

1h:

ADR {gstDynPnPF),
ADR (gstDynFnF_ Addixes),

ADR (gstPickPos),
ADR (gstFlacePos),
ADR (gstParkPos),
r

pCNC | =

g stIn.parCNCUser[T]J

xPick =%
xPlace =2
iPickCounter =2
iFlaceCounter =2
udiCycle =2
udiCycleTime =2
tCycleTimePickPlace =>
stEineDataRef 1=

gstGFantryDataRef) ;
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2. Autoloaded from the available CNCs in the project itself (up to 100) even if the array
(g_stIn.parCNCUser) has places for up to 256 CNCs.

Devices
=-E CPX_CEC (CPX-CEC-M1-V3)
=-El] PLC Logic
=1L} Application
.@ CMC settings
=) CNC
&5 anaa
& one_1
& one_11
& onc_1 2
& onc_13
&% onc_1 4
@ onc_1s
& onc_1s
& onc 17
&% onc_1s
& cnc_1s
& onc_2

Ll 4 [l i
o o

These CNCs have a lower priority, than hardcoded CNCs (see possibility 1 above).

If you have already more than 100 CNCs defined, no more CNCs will be loaded automatically.

But if you have for instance 50 CNCs hardcoded and more available in your Codesys project itself, it will
fill up the list up to 100 CNCs in total.
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2 Configuration of a linear gantry

The actual configuration is described in the previous section. The main differences are included below.
2.1 Linear gantry

DRIVE_CONFIG

The linear gantry is defined as a Y/Z gantry. If no X-axis is used, the corresponding place is replaced with a “0”.

[’ FEEFE I-DRIVE_CONFIGI- FEE é)
g_stDrive

areMotorOrientation:

HOMING_CONFIG

(*#***HOMING CONFIG***%%)
g_stHoming
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FPosB.DRIVE_CONFIG := {

arxhvailable
areControllerType
areMotor0Orientation
arathef
arxLimitlixes
arlrFeedConstance

= [1,1,1,0,0,01, // Sst availsble Axss of the System
[FPosB.eFestoCMMP, FPosB.eFestoCMME, FPosB.eFestoCMMP], // Controller Type

:= [FPosB.eTop, FPosB.eTop, FPoaB.eTop], // Motor Orientation for H/T-Portal
= [0,ADR(D2) ,ADR(D3)], // Axis reference

[o,o0,0,0,0,07, //Activate the Awis that nsed 2 Dynamic Limit
:i= [0,0,0,0,0,0]); //Feedconstance of the Axis

The mounting position of the motors is selected in accordance with the kinematics.

FPosE.HOMING_CONFIG := (
eHomingCorner
stParkDynamic
areHomingPosSingleRxis
arxExcludelxis
ariBoming0rder
areHomingMethodeSingleAxis
arxSaveHomingOffsetToEncoder:
xMoveToParkPos
xPortalAlreadyHomed
atParkFos

tHomingTimeOut

FPosB.eCorner2, // Homing Cornmer for H/T-Portal

{lrVel:= 50, lrAcc:= 1000, lrDec:= -1000), // Danymic for moving to Parkposion after Homing
[FPosB.eHWNLimitsMin, FPosB.eHWLimitsMin, FPosB.eHWLimitsMin], // HomingPos For Homing
[0,0,0,0,0,0], // Exclude Axis for the Heming precedure

0,2,1,0,0,0], // Set the Homing order for the system

[o,0,0,0,0,01, // Homingmethode for the drives

fo,0,0,0,0,01, // Only Triger it in the Visu after Homing to save the Position into the MontorController

TRUE, // Move to ParkPos after Homing
FALSE, // Preset the System Homed-bit
{ Ir¥: // ParkPositieon after Homing Done

1rk:
1r0:
T#605) 7 // TimeOut for Homing duration
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eHomingCorner: In the case of the linear gantry there are four corners to which homing can take place:

ariHomingOrder: In this example first the Z-drive will move, afterwards the Y-drive.

It’s recommended to use the homing procedure from the commissioning description of the EXCT, which can be
found in our support portal. Usually the EXCT is used with multi-turn encoders, so the homing has to be done
only once.

In the library the gantry can be set to already homed.

L ¥ AL LA & e L e L e D U g Uy M p ] g 44 WMAy SLied Lh S Ldie PAOL ML LLd L
yMrraTo B2 FEL o= TRIF S 4 Moawe o Psrk Po sftsy Hamimo
I xPortalilreadyHomed := FALSE, /4 Preset the System Homed-bat I
stParkPos = | lr¥:= 0, lr¥:= 0, lri:= 0, /4 ParkPositio)
KINEMATIC_CONFIG
(*****HINEMATIR CONFIG***#%)
g_stKinematic B : FPosB.KINEMATIC CONFIG := (
eKinematicType := FPoab.eT_Gantry, S/ Hinematic Type

The kinematics type is correspondingly set to eT_Gantry.

2.2 XY-gantry

DRIVE_CONFIG
[#rEEn DRIVE_CONFIG*###%)
g_stDrive : FPosB.DRIVE_CONFIG := {
arxAvailable : 1,1,1,0,0,0], // Set available Axes of the System
areControllerType [FPosB.eFestoCMME, FPosB.eFestolMME, FPosB.eFestoCMME],

areMotorOrientation [FPosB.eTop, FPosB.eTop, FPosB.eTop], // Motor Orie

[ADR(D1) ,ADR(D2) ,ADR (D3} ],

aratRef
arxlimithxes
arlrFeedConstance

At least the X and Y-axes must be available for the XY-gantry.

Motor orientation has no influence. The axes must be seen as single axes. The settings in FCT are used — use the
same procedure as for the Z-axis in the sample application.
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KINEMATICS

f FTNEMATTE CONFTS )
(##=#*FINEMATIE CONFIG#+#%+%%)

g_stKinematic

FPosB.KINEMATIC CONFIG := (
eKinematicType ;= FPosB.eXY Gantry, 4/ Hipematic Type

The kinematics type is correspondingly set to eXY_Gantry.

All other settings have the same effect as is also the case with the single axis (Z-axis) in the sample application

(H-Portal)
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