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2 Motion Library

This chapter covers the Motion Library (for Pipe Network and PLCopen) in the function blocks tab of
the Library toolbox.

Libraries g X
Function Blocks | Controls | Properties |

MName Description

> (Al

> (Project)

> Field Bus

> Kollmorgen UDFBs

> Motion/Common

> Motion/PLCopen

> Motion/Pipe Network
> PLC Advanced

> PLC Standard

> System

Project Explorer | Dictionary | Libraries |

KAS function library contains ML function blocks that are used to integrate motion in a PLC program.
ML function blocks can be used in 4 of the IEC 61131-3 languages: ST, FBD, FFLD and IL.

Regarding SFCSFC programs, ML function blocks (like any other function blocks from the library) are
used as part of a stepstep or transitiontransition which are defined with ST, FBD, FFLD or IL
languages.

2.1 Motion Library / Pipe Network

The KAS IDE function library contains ML function blocks that are used to integrate motion froma
Pipe Network in a PLC program. ML Function blocks are of the following types:

Function Description

Motion Prepare the physical motion part: init, reset, start, stop
Pipe Network  Manage the Pipe Network: create/activate

Block Manage the blocks: create/activate

Pipe Block Manage each specific Pipe Block: read/write parameters

Table 2-1: List of Pipe Network FB

@ IMPORTANT

Pipe Network code is generated automatically by the compiler, you should not try to modify it.
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2.1.1 Motion Library - Pipe Network

Name Description Return type
MLPipeAct Activates a pipe BOOL
MLPipeAddBlock Adds a Pipe Block to a pipe BOOL
MLPipeCreate Creates a new pipe object None
MLPipeDeact Deactivates a pipe BOOL

2.1.1.1 MLPipeAct |pipe Metwaork

2.1.1.1.1 Description

Activates a pipe. A Pipe contains an Input Pipe Block (Master, PMP, or Sampler), a Converter Output
Pipe Block, and any Transformation Pipe Block that can be in between. The figure below shows two
Pipes, both with the same Master Input Pipe Block. The first ends with the first converter, and has a
Gear Pipe Block to transform the input values from the Master. The second pipe ends with the
second converter, and has a CAM Pipe Block to modify the input values from the Master.

Once a Pipe is activated then history on the values in the Pipe's Blocks are saved and updated each
program cycle. A Converter object connected to a destination Axis object cannot send updated
position values unless its Pipe is activated.

~

A

HMASTER:

MASTER BAI51

GEARZ ARISE

Pipe 2
Figure 2-1: MLPipeAct

NOTE

All Pipes in the Pipe Network can be activated at once with the command PipeNetwork(MLPN_
ACTIVATE). This calls automatically generated code with MLPipeAct commands for each Pipe object.
Therefore, in a multi-pipe program only one command can be used to activate Pipes instead of
writing code for each Pipe separately.

2.1.1.1.2 Arguments

2.1.1.1.2.1 Input
PipeID Description

ID number of a created Pipe object

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default

2.1.1.1.2.2 Output
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Default (.Q) Description  peturns TRUE if the Pipe is activated
Data type BOOL

Unit N/A

2.1.1.1.2.3 Return Type
BOOL

2.1.1.1.3 Related Functions
MLPipeDeact

MLCNVConnect
PipeNetwork(MLPN_ACTIVATE)
MLPipeAddBlock

2.1.1.1.4 Example
2.1.1.1.4.1 Structured Text

//Activate a Pipe

MLPipeAct ( PipeAXIS1l );

2.1.1.1.4.2 Ladder Diagram

MLPipeAct
En oF—O—

PipedXS1  HPipelD

2.1.1.1.4.3 Function Block Diagram

MLPipeAct ‘Done
[ PipeAXiS1 |—pipsD oA
2.1.1.2 MLPipeAddBlock [Fine Metwark o

2.1.1.2.1 Description

Add a Pipe Block to a pipe. A Pipe contains an Input Pipe Block (Master, PMP, or Sampler), a
Converter Output Pipe Block, and any Transformation Pipe Block that can be in between.

The figure below shows two Pipes, both with the same Master Input Pipe Block. If a user were to
create the Pipe 1 below without using the Graphical Engine, they would use the following commands
once a Pipe and the Pipe Blocks have been created.

MLPipeAddBlock( PipeAXIS1, MASTER);
MLPipeAddBlock( PipeAXIS1, MyGear);
MLPipeAddBlock( PipeAXIS1, CNV1);
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HMASTER:

MASTER EARL )
\ Pipe 1

GEARZ

Pipe 2
Figure 2-2: MLPipeAddBlock

NOTE

All Blocks in the Pipe Network are added to a Pipe automatically. Code with MLPipeAddBlock
commands are automatically generated and called in a program with PipeNetwork(MLPN_CREATE_
OBJECTS). Therefore, when using the Pipe Network graphical engine to create Pipe Blocks the user
does not have to manually add MLPipeAddBlock commands to the Project.

2.1.1.2.2 Arguments

2.1.1.2.2.1 Input
PipeID Description

ID number of a created Pipe
Data type DINT

Range [[2147483648, 2147483648]
Unit N/A
Default —

BlockID Description  1p number of a created Pipe object to add to the selected

Pipe
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
2.1.1.2.2.2 Output

Default (.Q) Description  Retyurns TRUE if the Pipe Block is added to the Pipe
Data type BOOL
Unit N/A

2.1.1.2.2.3 Return Type

BOOL

2.1.1.2.3 Related Functions
PipeNetwork(MLPN_CREATE_OBJECTS)

MLPipeAct

MLPipeCreate

MLPipeDeact
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2.1.1.2.4 Example
2.1.1.2.4.1 Structured Text

//Add a block to a pipe

MLPipeAddBlock ( PipeAXIS1l, MyGear );

2.1.1.2.4.2 Ladder Diagram

WLFipeAddBlock
En oF—O—

PipeAXISt  >HPipelD

MASTER  HBlocklD

2.1.1.2.4.3 Function Block Diagram

MLPipeAddBlock | Daone

PipeAXST  —PipelD Q—’Q—{

MASTER  ——BlockiD

2113 MLF’ipeCreaté .P;péNIEt;ﬂc..rkv.-"

2.1.1.3.1 Description

Create a new pipe object. A Pipe contains an Input Pipe Block (Master, PMP, or Sampler), a Converter
Output Pipe Block, and any Transformation Pipe Block that can be in between. The figure below
shows two Pipes, both with the same Master Input Pipe Block.

NOTE

Pipes are normally created in the Pipe Network using the graphical engine. Then you do not have to
add MLPipeCreate function blocks to their programs. Pipes are created graphically, and the code
with MLPipeCreate commands are automatically generated and called in a program with
PipeNetwork(MLPN_CREATE_OBJECTS).

2.1.1.3.2 Arguments
2.1.1.3.2.1 Input

Name Description  pesired name for the newly created Pipe
Data type  siring
Range —
Unit N/A
Default
2.1.1.3.2.2 Output
ID Description  Assigned ID number of the created Pipe
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Data type DINT

Unit N/A
Default

2.1.1.3.3 Related Functions
PipeNetwork(MLPN_CREATE_OBJECTS)
MLPipeAddBlock

MLPipeAct

MLPipeDeact

2.1.1.3.4 Example
2.1.1.3.4.1 Structured Text

//Create a new pipe

PipeAXIS1l := MLPipeCreate( 'PipeAXIS1l' );

2.1.1.3.4.2 Ladder Diagram

MLFipeCreate
En oK —C—
PipeAXS1 HMame DF  PipeAXst

2.1.1.3.4.3 Function Block Diagram
S MLPipeCreate o

'Pipedx]=T [—Name ID—| Pipedxl=1

2.1.1.4 MLPipeDeact [Fioe metwark o

2.1.1.4.1 Description

Deactivates a pipe. A Pipe contains an Input Pipe Block (Master, PMP, or Sampler), a Converter
Output Pipe Block, and any Transformation Pipe Block that can be in between. The figure below
shows two Pipes, both with the same Master Input Pipe Block. The first ends with the first converter,
and has a Gear Pipe Block to transform the input values from the Master. The second pipe ends with
the second converter, and has a CAM Pipe Block to modify the input values from the Master.

Once a Pipe is activated then history on the values in the Pipe's Blocks are lost and no longer
updated. A Converter object connected to a destination Axis object cannot send updated position
values once its Pipe is deactivated.
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HMASTER:

MASTER EARL
\ Pipe 1

GEARZ

Pipe 2
Figure 2-3: MLPipeDeact

NOTE

All Pipes in the Pipe Network can be deactivated at once with the command PipeNetwork(MLPN_
DEACTIVATE). This calls automatically generated code with MLPipeDeact commands for each Pipe
object. Therefore, in a multi-pipe program only one command can be used to deactivate Pipes
instead of writing code for each Pipe separately.

2.1.1.4.2 Arguments

2.1.1.4.2.1 Input
PipeID Description

ID number of a created Pipe object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default —
2.1.1.4.2.2 Output
Default (.Q) Description  Retyurns TRUE if the Pipe is deactivated

Data type BOOL

Unit N/A

2.1.1.4.2.3 Return Type
BOOL

2.1.1.4.3 Related Functions
MLPipeAct

MLCNVDisconnect
PipeNetwork(MLPN_DEACTIVATE)
MLPipeAddBlock

2.1.1.4.4 Example
2.1.1.4.4.1 Structured Text

//Deactivate a Pipe

MLPipeDeact ( PipeAXIS1 );
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2.1.1.4.4.2 Ladder Diagram

MLPipeDeact
En o——C—

PipesXS1  HPipelD

2.1.1.4.4.3 Function Block Diagram

MLPipeDeact ‘Dane

Pipefxis1  —PipeiD Q—'Q—|
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2.1.2 Motion Library - Block

Name Description Return type

MLBIkCreate Creates a new Pipe Block object None

MLBIkIsReady Checks if a Pipe Block currently has a function BOOL
running

MLBIkReadModPos Gets the value of the period of a block in user units None

MLBIkReadOutVal  Gets the output value of a selected Pipe Block None

MLBIkWriteModPos Sets the value of the period of a block in user units BOOL

2.1.2.1 MLBIkCreate |pipe Metwaork

2.1.2.1.1 Description

Creates a new Pipe Block object. Before a Pipe Block is Initialized the block needs to be created and
assigned an ID number. MLBIkCreate function block is automatically called if a Block is added to the
Pipe Network.

NOTE

Pipe Blocks are normally created in the Pipe Network using the graphical engine. Then you do not
have to add MLBIkCreate function blocks to their programs. Blocks are created graphically, and the
code with MLBIkCreate commands are automatically generated and called in a program with Pipe
Network(MLPN_CREATE_OBJECTS).

* TIP

This function should be called after MLMotionInit is called and before MLMotionStart is called.

2.1.2.1.2 Arguments
2.1.2.1.2.1 Input

Name Description  pesired name for the newly created Pipe Block
Data type String
Range _
Unit N/A
Default _

Type Description  Type of Pipe Block to create (ex. MASTER, GEAR, PHASER,

etc.)
Data type String
Range _
Unit N/A
Default _
2.1.2.1.2.2 Output
ID Description  assigned ID number of the created Block
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Data type DINT

Unit N/A
Default

2.1.2.1.3 Related Functions
PipeNetwork(MLPN_CREATE_OBJECTS)
MLAXisInit

2.1.2.1.4 Example
2.1.2.1.4.1 Structured Text

//Create a new GEAR Pipe Block named “MyGear”
MyGear := MLBlkCreate( 'MyGear', 'GEAR' );

2.1.2.1.4.2 Ladder Diagram

MLEIkCreate
En Ok F——C—
My Gear “HMarme (] =2 Wy Gear

GEAR' “HType

2.1.2.1.4.3 Function Block Diagram
o MLBIkCreate o

IyGeart  —Mame D)

'GEAR' Type o

2.1.2.2.1 Description
Get the output value a selected Pipe Block.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.2.2.2 Arguments
2.1.2.2.2.1 Input

1D Description  1p hymber of a created Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default
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2.1.2.2.2.2 Output

Value Description  cyrrent output value of the selected Pipe Block
Datatype | ReAL
Unit N/A
Default _

2.1.2.2.3 Related Functions
MLBIkReadModPos
MLBIkCreate

2.1.2.2.4 Example
2.1.2.2.4.1 Structured Text

//Save the output of a Gear Pipe Block

BlockOutput := MLBlkReadOutVal ( PipeNetwork.MyGear );

2.1.2.2.4.2 Ladder Diagram

MLElkReadOutVal

En oK f———O—H

PipeMetwork MyGear >0 Value BlockOutput
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2.1.2.2.4.3 Function Block Diagram
" [ MIBlkReadOutVal |
|P@pel\_let\a_\rurk_.MyGear I_—ID_ . _\fa_llue_—! E_iluc_kOL_Jtpu_t |

2.1.2.3.1 Description

Get the value of the period of a block in user units. The output value of a block is reset each time it
reaches its period value.

300 MODULO_POSITION
‘r/-

A d

Figure 2-4: MLBIkReadModPos
2.1.2.3.2 Arguments
2.1.2.3.2.1 Input

ID Description

ID number of a created Pipe Block
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _

2.1.2.3.2.2 Output

ModuloPosition Description

Current Period Value for selected Pipe Block
Data type LREAL

Unit User unit

Default

2.1.2.3.3 Related Functions
MLBIkWriteModPos
MLBIkCreate
MLBIkReadOutVal

2.1.2.3.4 Example
2.1.2.3.4.1 Structured Text

//Return and save the Period of a Pipe Block

GearPeriod := MLBlkReadModPos( PipeNetwork.MyGear );
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2.1.2.3.4.2 Ladder Diagram

MLElkReadModPos

En QK |

PipeMetwork MyGear >0 ModuloPosition = GearPeriod

2.1.2.3.4.3 Function Block Diagram

MLElkReadModPos

| Piperetwark. MyGear I—ID MDduIDF’DSitiDn—| GearPeriod

2.1.2.4.1 Description

Check if a block is ready. Returns FALSE if the selected Pipe Block has a function running. Returns
TRUE if no function of a specified Pipe Block is running.

NOTE

Same return value as the .Q output of a specific function itself.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.2.4.2 Arguments
2.1.2.4.2.1 Input

ID Description  1p hymber of a created Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Default _
2.1.2.4.2.2 Output
Default (.Q) Description  petyrns TRUE if no function of a specified Pipe Block is

running.
Data type BOOL

Unit N/A

2.1.2.4.2.3 Return Type
BOOL

2.1.2.4.3 Related Functions
MLBIkReadOutVal
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MLBIkReadModPos
2.1.2.4.4 Example
2.1.2.4.4.1 Structured Text

//Check if the MST Pipe Block named “MASTER” has a function running
IsReady := MLBlkIsReady( PipeNetwork.MASTER ) ;

2.1.2.4.4.2 Ladder Diagram

MLEIkIsReady
En oF——0O—

PipeMetwork MASTER IO

2.1.2.4.4.3 Function Block Diagram

MLEBlKsReady | Done
[PipeNetwork MASTER |—D ~ o——(
2.1.2.5 MLBIkWriteModPos |pipe Metwark

2.1.2.5.1 Description

Set the value of the period of a block in user units. The output value of a block is reset each time it
reaches its period value.

300 MODULO_POSITION
| ‘r/—

A d

Figure 2-5: MLBIkReadModPos
2.1.2.5.2 Arguments

2.1.2.5.2.1 Input
ID Description

ID number of a created Pipe Block
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _

ModuloPosition Description

Desired new Period Value for selected Pipe Block
Data type LREAL

Range

Unit User unit
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{ Default l

2.1.2.5.2.2 Output
Default (.Q) Description

Returns TRUE if the function block executes
Data type BOOL

Unit N/A

2.1.2.5.2.3 Return Type
BOOL

2.1.2.5.3 Related Functions
MLBIkReadModPos
MLBIkCreate
MLBIkReadOutVal
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2.1.2.5.4 Example
2.1.2.5.4.1 Structured Text

//Set the Period of a Pipe Block to 300

MLBlkWriteModPos ( PipeNetwork.MyGear, 300 );

2.1.2.5.4.2 Ladder Diagram

MLElkWriteModPos
En Q I
PipeMetwork MyGear  >-ID
300 >ModuloPasition

2.1.2.5.4.3 Function Block Diagram

MLELlkVriteModPos Done

| PipeMetwork MyGear —D Q;Q—i

| 300 hoduloPosition

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS Reference Manual - Motion Library | 2 Motion Library

2.1.3 Motion Library - Adder

Name Description Return type

MLAddInit Initializes an Adder Pipe Block with user-defined BOOL
settings

MLAddReadOff1  Returns the offset value of the first entry of an None
Adder block

MLAddReadOff2  Returns the offset value of the second entryofan ~ None
Adder block

MLAddReadRatio1 Returns the ratio value of the first entry of an None
Adder block

MLAddReadRatio2 Returns the ratio value of the second entry of an None
Adder block

MLAddWriteInput Sets the source of an input of an adder Pipe Block  BOOL

MLAddWriteOff1  Sets the offset value of the first entry of the Adder BOOL
block

MLAddWriteOff2  Sets the offset value of the second entry of the BOOL
Adder block

MLAddWriteRat1 Sets the ratio value of the first entry of the Adder  BOOL
block

MLAddWriteRat2 Sets the ratio value of the second entry of the BOOL
Adder block

2.1.3.1 MLAddInit Pipe Metwork .

2.1.3.1.1 Description

Initializes an Adder Pipe Block for use in a PLC Program. Function block is automatically called if an
Adder Block is added to the Pipe Network, with user-defined settings entered in the Pipe Blocks
Properties screen.

The Pipe Block is assigned ratios and offsets for both inputs. After an Adder block is initialized, the
inputs still need to be selected using the MLAddWriteInput function block or graphically using the
Pipe Network.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

4
Inputi ARIS1
Inputz ADDER
Figure 2-6: MLAddInit
NOTE

Adder objects are normally created in the Pipe Network using the graphical engine. Then you do
not have to add MLAddInit function blocks to their programs. Parameters are entered directly in
pop-up windows, and the code is then automatically added to the current project.

2.1.3.1.2 Arguments
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BlockID Description  1p qymber of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Ratio1 Description  gats the Ratio value of the first entry of an Adder object
Data type LREAL
Range _
Unit N/A
Default _
Offset1 Description  gats the Offset value of the first entry of an Adder object
Data type LREAL
Range _
Unit N/A
Default _
Ratio2 Description  sets the Ratio value of the second entry of an Adder object
Data type LREAL
Range _
Unit N/A
Default _
Offset2 Description  gats the Offset value of the second entry of an Adder
object
Data type LREAL
Range _
Unit N/A
Default _
2.1.3.1.2.2 Output
Default (.Q) Description  petyurns TRUE if the Adder Pipe Block is initialized.
Data type BOOL
Unit N/A

2.1.3.1.2.3 Return Type
BOOL
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2.1.3.1.3 Related Functions
MLBIkCreate
MLAddWriteInput
MLAddReadOff1
MLAddReadRatio1

2.1.3.1.4 Example
2.1.3.1.4.1 Structured Text

//Create and Initiate a Trigger object
MyAdder := MLBlkCreate( 'MyAdder', 'ADDER' );
MLAddInit ( MyAdder, 1.0, 0.0, 1.0, 0.0 );

2.1.3.1.4.2 Ladder Diagram

MLAddInit
En o0
MyAdder >HBlockD
1 “Ratio1
] “HOffset
1 “Ratio?
] HOffset?

2.1.3.1.4.3 Function Block Diagram

MLAddInit ‘Done
MyAdder [ BlockiD a—H
1 [ {Ratio? '
0 Offset]
1 RatinZ
0 Offset?

2.1.3.2 MLAddReadOff1 |pipe Metwark

2.1.3.2.1 Description

Returns the offset value of the first entry of an Adder block. Can change the offset value with
MLAddWriteOff1 function block. Offset1 shifts the value of the first input to the block before its
added to the second input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2
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HMASTER:

MASTER,

ARIS1

Inputz ADDER

Figure 2-7: MLAddReadOff1

2.1.3.2.2 Arguments

2.1.3.2.2.1 Input

BlockID Description  1p number of an initiated Adder object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.3.2.2.2 Output
Offset Description  petyrns the offset value of the first entry of an Adder
object

Data type LREAL

Unit N/A

2.1.3.2.3 Related Functions
MLAddWrite Off1
MLAddReadOff2
MLAddReadRatio1
MLAddWriteRat1

2.1.3.2.4 Example
2.1.3.2.4.1 Structured Text

//Save the offset value of first entry to the Adder block

AdderOffset := MLAddReadOffl( PipeNetwork.MyAdder );

2.1.3.2.4.2 Ladder Diagram

MLAddReadOff1

En oK f———(O—

PipeNetwork MyAdder > BlockiD Offset — AdderOffset
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2.1.3.2.4.3 Function Block Diagram

HLAddReadOf £1

[ PipeNetwark MyAdder F—BlockiD Offsel—] _ AdderOffset

2.1.3.3 MLAddReadOff2 |pipe Metwaork

2.1.3.3.1 Description

Returns the offset value of the second entry of an Adder block. Can change the offset value with
MLAddWrite Off2 function block. Offset2 shifts the value of the second input to the block before its

added to the first input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

y/\

HMASTER:

MASTER

ARIS1

Inputz ADDER

Figure 2-8: MLAddReadOff2

2.1.3.3.2 Arguments
2.1.3.3.2.1 Input

BlockID Description
Data type

Range
Unit
Default

ID number of an initiated Adder object
DINT

[(2147483648, 2147483648]

N/A

2.1.3.3.2.2 Output

Offset Description

Data type
Unit

Returns the offset value of the second entry of an Adder
object

LREAL
N/A

2.1.3.3.3 Related Functions
MLAddWrite Off2
MLAddReadOff1
MLAddReadRatio2
MLAddWriteRat2

2.1.3.3.4 Example
2.1.3.3.4.1 Structured Text
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//Save the offset value of second entry to the Adder block
AdderOffset := MLAddReadOff2( PipeNetwork.MyAdder );

2.1.3.3.4.2 Ladder Diagram

MLAddReadOf £2

En oK f———(O—

PipeMetwork MyAdder > BlockiD Offset — AdderOffset

2.1.3.3.4.3 Function Block Diagram

MLaddReadOf£2

[ PipeNetwork MyAdder [—BlockiD Offse— AdderOffset

2.1.3.4 MLAddReadRatio1 [Fine Netwark o/

2.1.3.4.1 Description

Returns the ratio value of the first entry of an Adder block. Can change the ratio value with
MLAddWriteRat1 function block. Ratio1 amplifies the value of the first input to the block before its
added to the second input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2
y/!

HMASTER:

MASTER

ARIS1

cony
Inputz ADDER ChYz

Figure 2-9: MLAddReadRatio1
2.1.3.4.2 Arguments
2.1.3.4.2.1 Input
BlockID Description  1p qumber of an initiated Adder object
Data type DINT

Range [[2147483648, 2147483648]
Unit N/A
Default .

2.1.3.4.2.2 Output

"Ratio Description

Returns the Ratio value of the first entry of an Adder
object

Data type LREAL
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2.1.3.4.3 Related Functions
MLAddWriteRat1
MLAddReadRatio2
MLAddReadOff1
MLAddReadOff2

2.1.3.4.4 Example
2.1.3.4.4.1 Structured Text

//Save the ratio value of first entry to the Adder block

AdderRatio := MLAddReadRatiol ( PipeNetwork.MyAdder );
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2.1.3.4.4.2 Ladder Diagram

| HLAddReadRatiol
En oK f———(O—
‘PipeNetwork.MyAdder “BlockD Ratio — AdderRatio

2.1.3.4.4.3 Function Block Diagram

HLAddReadRatiol

[ PipeMetwark MyAdder F—ElockiD Rati—{  AdderRatio

2.1.3.5 MLAddReadRatio2 [Fine Metwark o

2.1.3.5.1 Description

Returns the ratio value of the second entry of an Adder block. Can change the ratio value with
MLAddWriteRat2 function block. Ratio2 amplifies the value of the second input to the block before its
added to the first input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2
y/\

HMASTER:

MASTER

ARIS1

Inputz ADDER

Figure 2-10: MLAddReadRatio2

2.1.3.5.2 Arguments

2.1.3.5.2.1 Input

BlockID Description  1p hymber of an initiated Adder object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.3.5.2.2 Output
Ratio Description  petyrns the Ratio value of the second entry of an Adder

object
Data type LREAL

Unit N/A

2.1.3.5.3 Related Functions
MLAddWriteRat2
MLAddReadRatio
MLAddReadOff1
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MLAddReadOff2
2.1.3.5.4 Example
2.1.3.5.4.1 Structured Text

//Save the ratio value of second entry to the Adder block

AdderRatio := MLAddReadRatio2 ( PipeNetwork.MyAdder );
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2.1.3.5.4.2 Ladder Diagram

| HLAddReadRatioZ?
En oK f———(O—
‘PipeNetwork.MyAdder “BlockD Ratio = AdderRatio

2.1.3.5.4.3 Function Block Diagram

MLAddReadRatioZ

[ PipeMetwark MyAdder F—ElockiD Ratio—{ _ AdderRatio

2.1.3.6.1 Description

Sets the source of an input of an adder Pipe Block. Function block is automatically called if an Adder
Block is connected to other blocks in the Pipe Network.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

4
e
Inputz ADDER
Figure 2-11: MLAddWriteInput
NOTE

Adder objects are normally created in the Pipe Network using the graphical engine. Then you do
not have to add MLAddWriteInput function blocks to their programs. Blocks are connected with
lines in the Pipe Network, and the code is then automatically added to the current project.

2.1.3.6.2 Arguments
2.1.3.6.2.1 Input

BlockID Description  1p hymber of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
InputID Description  geject first or second input to the Adder object
Data type DINT
Range [1, 2]
Unit N/A
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Default

InputBlockID Description

Data type
Range
Unit
Default

ID number of an initiated Pipe Block which is an input to the
Adder object

DINT
[-2147483648, 2147483648]
N/A
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2.1.3.6.2.2 Output

Default (.Q) Description  peturns TRUE if the input to the Adder object is set
Data type BOOL

Unit N/A

2.1.3.6.2.3 Return Type
BOOL

2.1.3.6.3 Related Functions
MLBIkCreate

MLAddInit

MLAddReadOff1
MLAddReadRatio1

2.1.3.6.4 Example
2.1.3.6.4.1 Structured Text

//Set the first input of an Adder pipeblock to be connected to the output
of GEAR] pipeblock
MLAddWriteInput ( PipeNetwork.ADDER, 1, PipeNetwork.GEAR1l );

2.1.3.6.4.2 Ladder Diagram

MLAddVritelnput
En o0
MyAdder >HBlockD
1 “HlnputlD
MyGear “HinputBlock

2.1.3.6.4.3 Function Block Diagram

MLAddWritelnput Done
PipeNetwork ADDER BlockiD ap—(
1 —AinputiD
PipeNetwork. GEAR1  —RInputBlockiD

2.1.3.7.1 Description

Set the offset value of the first entry of the Adder block. Offset1 shifts the value of the first input to
the block before its added to the second input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

HMASTER:

MASTER,

ARIS1

Inputz ADDER
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Figure 2-12: MLAddWriteOff1

(@ IMPORTANT

Changes made to the Offset of an Adder block are executed immediately and can cause an axis

position to jump.

2.1.3.7.2 Arguments

2.1.3.7.2.1 Input
BlockID Description  1p qumber of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Offset Description  pesjred new value for the Adder Object's Offset1
Data type | ReAL
Range _
Unit N/A
Default _
2.1.3.7.2.2 Output
Default (.Q) Description  peturns TRUE if the Offset value for input one is set
Data type BOOL
Unit N/A

2.1.3.7.2.3 Return Type
BOOL

2.1.3.7.3 Related Functions
MLAddReadOff1
MLAddWrite Off2
MLAddReadRatio1
MLAddWriteRat1

2.1.3.7.4 Example
2.1.3.7.4.1 Structured Text

//Change the offset value of first entry to the Adder block to

10

MLAddWriteOffl (

PipeNetwork.MyAdder, 10 );
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2.1.3.7.4.2 Ladder Diagram

MLAddWriteOffl

En o0

PipeMetwork MyAdder > BlockiD

10 SHOffset

2.1.3.7.4.3 Function Block Diagram

MLAddWriteOf f1 :DDne '
PipeNetwark MyAdder —BlockiD o—{ )
1 —Offset

2.1.3.8 MLAddWriteOff2 [Fine Netwark o

2.1.3.8.1 Description

Set the offset value of the second entry of the Adder block. Offset2 shifts the value of the second
input to the block before its added to the first input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

4
e
Inputz ADDER
Figure 2-13: MLAddWriteOff2
@ IMPORTANT

Changes made to the Offset of an Adder block are executed immediately and can cause an axis
position to jump.

2.1.3.8.2 Arguments
2.1.3.8.2.1 Input

BlockID Description  1p humber of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Offset Description  pesired new value for the Adder Object's Offset2
Data type LREAL
Range _
Unit N/A
Default _
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2.1.3.8.2.2 Output
Default (.Q) Description

Returns TRUE if the Offset value for input two is set
Data type BOOL

Unit N/A

2.1.3.8.2.3 Return Type
BOOL

2.1.3.8.3 Related Functions
MLAddReadOff2
MLAddWrite Off1
MLAddReadRatio2
MLAddWriteRat2

2.1.3.8.4 Example

2.1.3.8.4.1 Structured Text

//Change the offset value of second entry to the Adder block to
10

MLAddWriteOff2 ( PipeNetwork.MyAdder, 10 );

2.1.3.8.4.2 Ladder Diagram

MLAddWriteOff2

En o—O—

PipeMetwork MyAdder > BlockiD

10 SHOffset

2.1.3.8.4.3 Function Block Diagram

HLAddWritelf £2 :DDne '
PipeMetwork MyAdder ——BlockiD o—{
1 —Offset

2.1.3.9.1 Description

Set the ratio value of the first entry of the Adder block. Ratio1 amplifies the value of the first input to
the block before its added to the second input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2
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HMASTER:

MASTER

ARIS1

ADDER

Input

Figure 2-14: MLAddWriteRat1

@ IMPORTANT

Changes made to the Ratio of an Adder block are executed immediately and can cause an axis

position to jump.
2.1.3.9.2 Arguments
2.1.3.9.2.1 Input

BlockID Description  1p hymber of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

Ratio Description  pesjred new value for the Adder Object's Ratio1
Data type LREAL
Range _
Unit N/A
Default _

2.1.3.9.2.2 Output

Default (.Q) Description  peturns TRUE if the Ratio value for input one is set
Data type BOOL
Unit N/A

2.1.3.9.2.3 Return Type
BOOL

2.1.3.9.3 Related Functions
MLAddReadRatio1
MLAddWriteRat2
MLAddReadOff1
MLAddWrite Off1

2.1.3.9.4 Example
2.1.3.9.4.1 Structured Text
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//Change the ratio value of first entry to the Adder block to 2
MLAddWriteRatl ( PipeNetwork.MyAdder, 2 );

2.1.3.9.4.2 Ladder Diagram

MLAddWriteRatl

En oF—CO—

PipeMetwork MyAdder > BlockiD

2 “Ratio

2.1.3.9.4.3 Function Block Diagram

MLAddWriteRatl ‘Done
PipeMetwork MyAdder —ElockiD o— )—1
2 —Fatia

2.1.3.10 MLAddWriteRat2 [Fipe Netwark o

2.1.3.10.1 Description

Set the ratio value of the second entry of the Adder block. Ratio2 amplifies the value of the second
input to the block before its added to the first input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

4
e
Inputz ADDER
Figure 2-15: MLAddWriteRat2\
@ IMPORTANT

Changes made to the Ratio of an Adder block are executed immediately and can cause an axis
position to jump.

2.1.3.10.2 Arguments
2.1.3.10.2.1 Input

BlockID Description  1p qumber of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Ratio Description  pesjred new value for the Adder Object's Ratio2
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Data type LREAL
Range _
Unit N/A
Default _
2.1.3.10.2.2 Output
Default (.Q) Description

Returns TRUE if the Ratio value for input two is set
Data type BOOL

2.1.3.10.2.3 Return Type
BOOL

2.1.3.10.3 Related Functions
MLAddReadRatio2
MLAddWriteRat1
MLAddReadOff2
MLAddWrite Off2

2.1.3.10.4 Example
2.1.3.10.4.1 Structured Text

//Change the ratio value of second entry to the Adder block to
2

MLAddWriteRat2 ( PipeNetwork.MyAdder, 2 );

2.1.3.10.4.2 Ladder Diagram

MLAddWriteRat?2

En ofF———O—
PipeMetwork MyAdder > BlockiD

2 “Ratio

2.1.3.10.4.3 Function Block Diagram

HLAddUriteRat2 :Dune '
PipeMetwork MyAdder —ElackiD o—( H
2 —{Fatio
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2.1.4 Motion Library - Axis

* TIP

For an Axis function example, see "Usage Example of Axis Functions" on page 139

Function sorted by types:

Power Stage

MLAXxisPower
MLAXxisPowerD Off

Motion Control

Inquiry Functions

MLAXxisAbs MLAxisGenPos
MLAXxisAdd MLAXxisPipePos
MLAxisMoveVel MLAxisCmdPos
MLAXisRel MLAxisReadActPos
MLAXxisStop MLAXxisFBackPos
MLAXisStatus
MLAxisReadGenStatus
MLAXxisGenIsRdy
MLAXxisTimeStamp
MLAXxisDriveNumber

Position setting

MLAXisWritePos
MLAXxisReAlign

Functions sorted in alphabetical order:

Name
MLAXisAbs
MLAXxisAdd

MLAXxisAddress
MLAxisAddTq
MLAXxisCfgFastIn
MLAxisCmdPos

MLAXxisDriveNumber
MLAXxisFBackPos

MLAxisGenEN
MLAXxisGenIsEN
MLAXxisGenlIsRdy
MLAxisGenPos
MLAXxisGenReadAcc
MLAXxisGenReadDec
MLAXxisGenReadSpd
MLAxisGenWriteAcc
MLAXxisGenWriteDec
MLAxisGenWriteSpd
MLAXisInit

Description
Performs a move to an absolute position

Performs an additive move relative for a specified
distance from the endpoint of the previous move

Returns the motion bus address of the axis
Sets additive torque

Initializes the Fast Input capability for the axis
Returns the reference position of the axis

Read the DriveAxisNumber from a PipeNetwork axis
Returns the feedback position of the axis

Enables or disables the internal TMP generator of the axis

Checks if the internal TMP generator of the axis is enabled

Checks if an axis is ready

Returns the generator position of the axis

Gets the acceleration of the internal generator of an axis

Gets the deceleration of the internal generator of an axis

Gets the speed of the internal generator of an axis

Sets the acceleration of the internal generator of an axis

Sets the deceleration of the internal generator of an axis

Sets the speed of the internal generator of an axis

Initializes an axis object

Return type
BOOL
BOOL

DINT
BOOL
BOOL

None

None
BOOL
BOOL
BOOL
None
None
None
None
BOOL
BOOL
BOOL
BOOL
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Name Description Return type
MLAXxisIsCnctd Checks if a pipe is currently connected to the axis BOOL
MLAXxisIsTrigged Checks if the axis got a trigger event BOOL
MLAxisMoveVel Jogs at the specified speed BOOL
MLAXisPipePos Returns the pipe position of the axis None
MLAXxisPower Powers up the axis. Enables Axis Servo Drive. BOOL
MLAXxisPowerDOff Returns the adjustment of position done by the last power None
on to avoid bumps
MLAXxisRatedTq Sets rated motor torque BOOL
MLAXxisReadActPos Returns the actual position of the axis None
MLAXxisReadFBUnit Gets the feedback units per revolution value of the axis None
MLAXxisReadFEUU Read following error in user units None
MLAXxisReadGenStatus Returns the status of the internal generator of the axis DINT
MLAxisReadModPos  Get the value period of the axis None
MLAXxisReadTq Read actual torque None
MLAxisReadUUnits Get the user units per revolution value of the axis None
MLAXxisReadVel Read actual velocity None
MLAXxisReAlgnRdy Checks if an axis is ready. Returns TRUE if the internal BOOL
realignment axis is ready.
MLAXxisReAlign Realigns the actual position with the reference position by BOOL
moving the axis by the specified delta position
MLAXisRel Performs a relative move for a specified distance from BOOL
the current position
MLAXxisResetErrors Clears errors of the specified axis BOOL
MLAXxisRstFastIn Resets the Fast Input BOOL
MLAXisStatus Returns the status of the axis DINT
MLAXisStop Stop with the specified deceleration None
MLAXxisTimeStamp Returns the timestamp of the triggered axis DINT
MLAxisWriteModPos  Sets the value period of the axis BOOL
MLAXxisWritePipPos Forces the pipe position internal value. This function is BOOL
working only when no pipe is connected.
MLAXxisWritePos Sets the logical zero position of an axis BOOL
MLAXxisWriteUUnits Sets the user units per revolution value of the axis BOOL
MLPNAXxisCreate Creates a new axis object None
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2.1.4.1 MLAXisAbs [Fine Metwark o

2.1.4.1.1 Description
Performs a move to an absolute position. Returns TRUE if the function succeeded.

2.1.4.1.2 Arguments
2.1.4.1.21 Input

ID Description  1p name of the Axis Block
Data type DINT
Range [[2147483648, 2147483648]
Unit N/A
Default —

Position Description  sets the value of the absolute destination position.
When the Modulo is turned on, see more explanations
below.

Data type LREAL
Range —
Unit User unit
Default —
Default (.Q) Description  Returns true when function successfully executes
Data type BOOL
Unit N/A

2.1.4.2 Position with Modulo On

NOTE

This information applies to both MLMstAbs and MLAXxisAbs. For simplicity, the term Axis Block also
refers to Master Block.

When the Modulo is turned on, the Axis Block moves to the targeted position during the
corresponding period, calculated as follows:

« If the Position input is between 0 and the Modulo Position, then the Axis Block moves within
the current period (no position rollover).

« If the Position input is greater than the Modulo Position, then the Axis Block moves during one
of the next period (positive position rollover).
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Position
Setpoint

WMODULO_POSITION

time

The Axis Block works similarly for negative positions: if the Position input is less than zero, then the
Axis Block moves during one of the previous period (negative position rollover).

2.1.4.3 Forcing the direction of rotation

In some applications, the direction of rotation for the axis is forced in one direction only. As a
consequence, the motor movement goes to the next or previous modulo in the following situations:

« Ifthe End Position is less than the Start Position and the direction of rotation for the axis is
forced to be clockwise (the red point shows when the modulo position is reached).

(see an example in row#2 of the table below)
. If the End Positionis greater than the Start Position and the direction of rotation for the axis
is forced to be counter clockwise.

S

Start
&0

End
200

(see an example in row#4 of the table below)

Examples
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Start End Directionof Cross Position Input to . .

Position Position rotation Modulo MLAXxisAbs (1) felelbEtence Wevedl (2)

60 200 clockwise No 200 140 (i.,e.200-60 +0)

60 30 clockwise Yes 390 330 (i.e.30-60 + 360)

60 30 counter No 30 -30 (i.,e.30-60-0)
clockwise

60 200 counter Yes -160 -220 (i.e. 200 - 60 - 360)
clockwise

With:

(1) Position Input = End Position (+ Modulo * Direction of rotation)

(2) Relative Distance Moved = End Position - Start Position ( + Modulo * Direction of rotation)

Where:

Direction of rotation = 1 when clockwise and -1 when anti-clockwise

2.1.4.4 Travel Speed Update with MLAxisAbs

The travel speed of the generator can be updated using the function block MLAxisGenWriteSpd.
Depending on the state of the generator, this speed is directly reflected on the current move or a
future move.

« If MLAXxisAbs is not currently being executed, the new travel speed will be applied for the
trajectory calculation for a future MLAxisAbs command.

« If MLAXisAbs is currently being executed and a new MLAXxisAbs with the same target position is
called, the new travel speed will be taken into account only if the current state of the TMP
profile is the constant velocity or acceleration. If the axis was decelerating to stop at the goal
position the new travel speed will not be taken into account.

« If aMLAXisAbs is currently being executed and a new MLAXxisAbs with a different target
position is called, the new travel speed is taken into account.

Following are several examples.

A

First
MLAXxisAbs
. Second
MLAXxisAbs
. Initial Speed
New Speed

Figure 2-16: Initial speed is smaller than the new speed
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First
MLAXisAbs
. Second
MLAXisAbs
. Initial Speed
New Speed

Figure 2-17: Initial speed is bigger than the new speed

A

V 1. Acceleration
2. Constant
Velocity

3. Deceleration

Y

T

Figure 2-18: The speed update is taken into account only if the second MLAXxisAbs is triggered
during acceleration or constant velocity

2.1.4.4.1 Related Functions
MLAXisGenWriteSpd
MLAXxisGenWriteDec
MLAxisGenWriteAcc

2.1.4.4.2 Example
See Usage Example of Axis Functions for additional examples.

2.1.4.4.2.1 Structured Text

MLAxisAbs ( PipeNetwork.Axisl, 2000 ) ;

2.1.4.4.2.2 Ladder Diagram

MLAxisAbs
Qutput_True
En Q I
PipeNetwork AXIS1 >—ID
2000 > Paosition
2.1.4.4.2.3 Function Block Diagram
............ — o e

Pipellstwork AXIS1___ |———— 1D
2000 F———lPosition
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2.1.4.5 MLAXisAdd |pipe Metwaork

2.1.4.5.1 Description

A selected Axis performs a move for a specified distance relative to the endpoint of the previous
move. The DeltaPosition input is signed so that the move can be in the positive or negative direction,
and the Axis moves this distance in user units. The travel speed, acceleration, deceleration, and User
Units of the move are values inherited from the selected Axis. The default settings are entered when
an Axis is created and initiated, and can be changed with other MLAxis commands such as
MLAXxisGenWriteSpd, MLAxisGenWriteAcc, and MLAxisWriteUUnits.

2.1.4.5.2 Arguments
2.1.4.5.2.1 Input

ID Description 1 Name of the Axis block
Data type DINT
Range —
Unit N/A
Default

DeltaPosition Description  gats the Axis Delta Position to add to the endpoint of the

previous move

Data type LREAL

Range _
Unit User unit
Default _
2.1.4.5.2.2 Output
Default (.Q) Description  Retyrns true when function successfully executes, after

the motion profile is complete
Data type BOOL

Unit N/A

2.1.4.5.3 Related Functions
MLAXxisGenWriteAcc
MLAXxisGenWriteDec
MLAxisGenWriteSpd

2.1.4.5.4 Example
2.1.4.5.4.1 Structured Text

I MLAxisAdd (PipeNetwork.Axisl, ) 8

2.1.4.5.4.2 Ladder Diagram
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MLAxisAdd
StartMove
|P} En Q |
PipeNetwork AXIS1 >—ID
7500 >—{DeltaPosition

NOTE

You must use a pulse contact to start the FB

2.1.4.5.4.3 Function Block Diagram

S T Il O
PipeMetwork AXIST — —— (] Q EE— _
7500 DeltaPosition
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2.1.4.6.1 Description

Returns the motion bus address of the axis. It is possible that two or more axes have the same
address if the axis is mapped to a multi-axis drive, such as the dual-axis AKD2G drive.

NOTE

Axes will have the same address when they are mapped to the same multi-axis drive. For example if
Axis1 is mapped to an AKD2G's Drive Axis Number 1 and Axis2 is mapped to the AKD2G's Drive Axis
Number 2, both axes will return the same address.

|Devices|Masha|EN1He|Esu=ies|
-

! EtherCAT Devices

[] show only drives

1
2

2.1.4.6.2 Arguments
2.1.4.6.2.1 Input

Mame Vend Product Mod FWV Drive Axis Mumber  Mapped to Axis  Simulated

AXIST -~
AXIS2 -~

PO W W A

ID Description
Data type
Range
Unit

Default

ID name of the Axis Block

DINT

N/A

2.1.4.6.2.2 Output

OK Description  peturns true when function successfully executes
Data type BOOL
Unit N/A
Default (.Q) Description  patyrns the motion bus address of the axis
Data type DINT
Unit N/A
2.1.4.6.3 Example
2.1.4.6.3.1 Structured Text
I Axisl Address := MLAxisAddress (PipeNetwork.AXIS1) ;

2.1.4.6.3.2 Ladder Diagram
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MLAxisAddress
En OK -
Axis1_Address
PipeNetwork AXIST  >-ID Q I

2.1.4.6.3.3 Function Block Diagram

MLAxisAddress
[ PipeNetwork AXIS1 b1 Axis1_Address
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2.1.4.7 MLAXisAddTq |pipe Metwaork

2.1.4.7.1 Description
Allows the application to set the additive torque value to the drive output (Torque feed-forward).

This function is only active after the MLAxisRatedTq function has been invoked. Using the PDO, it also
requires IL.KBUSFF value to be setto 1 in the drive.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.7.2 Arguments
2.1.4.7.2.1 Input

ID Description  pipe network identifier of the axis block
Data type DINT
Range _
Unit N/A
Default _
Torque Description Requested additive torque value in N.m (Newton meter).
Data type LREAL
Unit Rated torque units as used in the drive (i.e. rated motor
continuous torque x the Torque factor).

2.1.4.7.2.2 Output

Default (.Q) Description  peturns true when function successfully executes

Data type BOOL

Unit N/A

2.1.4.7.3 Related Functions
MLAXxisRatedTq

2.1.4.7.4 Example
2.1.4.7.4.1 Structured Text

I MLAx1sAddTqg (PipeNetwork.Axisl, LREAL#10 ) g

2.1.4.7.4.2 Ladder Diagram
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MLAxisAddTq
En Q =
PipeNetwork AXIST  >-ID
LREAL#10 >Torque

2.1.4.7.4.3 Function Block Diagram

MLAxisAddTq
PipeNetwork. AXIS1 - ID Qp
LREAL#10 - Torque
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2.1.4.8.1 Description

Configures the Fast Input for the axis by writing the expected settings in the Latch Control Word. Fast
input can be armed on falling or rising edge.

2.1.4.8.2 Arguments
2.1.4.8.2.1 Input

En Description ¢, bles execution
Data type BOOL
Unit N/A
Default i
AxisID Description  1p name of the Axis Block
Datatype  piNT
Range _
Unit N/A
Default —
InputID Description  1p of the FastInput of an axis, (ie IN1 and IN2 on S300)

0 = Touch Probe 1 / Capture Engine 0
1 =Touch Probe 2 / Capture Engine 1
Range is[0,1]

Data type DINT

Range [0, 1]
Unit N/A
Default _

Mode Description  configures the Fast Inputs as 0= Disabled, 1=Rising Edge,

2=Falling edge
Data type DINT
Range [0, 2]
Unit N/A
Default _
2.1.4.8.2.2 Output
Q Description  peturns true when the function successfully executes.

Returns false if the fast input could not be configured due
to an invalid PDO mapping in the .XML file.

Data type BOOL

Unit N/A
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2.1.4.8.3 Related Functions
MLAXisIsTrigged
MLAXisRstFastIn

2.1.4.8.4 See Also

« Fast Inputs with Pipe Network Motion

» Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
« Fast Homing Example with the PLCopen Motion Engine

« Pipe Network Registration and Fast Homing

« Registration Position Capture Example with Pipe Network Trigger Block

2.1.4.8.5 Example
2.1.4.8.5.1 Structured Text

MLAxisCfgFastIn( PipeNetwork.Axisl, 0, 1 ) ;

2.1.4.8.5.2 Ladder Diagram

MLAxisCfgFastin
Qutput_True
En Q I
PipeMetwork AXIS1 > AxisID
0 S—{InputlD
1 “>—{Mode
2.1.4.8.5.3 Function Block Diagram
............ e o

PipeNetwork AXIST _ " laxisD
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2.1.4.9 MLAxisCmdPos |pipe Metwark

2.1.4.9.1 Description
Returns the reference position of the axis.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.9.2 Arguments
2.1.4.9.2.1 Input

ID Description  1p Name of the Axis block
Datatype  piNT
Range —
Unit N/A
Default —

2.1.4.9.2.2 Output

OK Description  Returns true when function successfully executes
Data type BOOL
Unit N/A
Position Description  peturns the Axis reference position
Data type LREAL
Unit User unit

2.1.4.9.3 Related Functions
MLAXxisReadActPos
MLAXxisFBackPos
MLAXxisGenPos
MLAXisPipePos
MLAXxisWritePipPos

2.1.4.9.4 Previous Function Name
MLAXxisRefPos

2.1.4.9.5 Example
2.1.4.9.5.1 Structured Text

I Axisl ReferencePosition := MLAxisCmdPos (PipeNetwork.AXIS1);

2.1.4.9.5.2 Ladder Diagram
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PipeMetwork AXIS1

>—ID

MLAxisCmdFos
OK

Position

Qutput_True
|

>  Axis1_Reference_Paosition

2.1.4.9.5.3 Function Block Diagram

[ PipeNetwork AXIS1

ID

MLAxisCmdPos

tion}————— [ Axis1_Reference_Position
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2.1.4.10 MLAXxisDriveNumber

Pipe Metwaork

2.1.4.10.1 Description

This function block returns the drive number that is associated with the axis, or -1 if the function block

failed.

Inst_MLAxisDriveNumber
WMLAxisDriveNumber

En OK —

AxislD DriveAxisNumber [—

Figure 2-19: ML_AxisDriveNumber

* TIP

MLPNAXxisCreate assigns the drive axis number.

2.1.4.10.2 Arguments

2.1.4.10.2.1 Input
 AxisID Description  1p name of the Axis
Data type DINT
Range _
Unit N/A
Default _
2.1.4.10.2.2 Output
OK Description  peturns true when the function successfully executes
Data type BOOL
Range N/A
Unit N/A
DriveAxisNumber Description  priye number that is associated with the axis, or -1 if the
function block failed.
Data type INT
Range -1 or [1,32767]
Unit N/A

.

2.1.4.10.3 Related Functions

2.1.4.10.4 Example
2.1.4.10.4.1 Structured Text

Inst MLAxisDriveNumber ( AxisID)
IF Inst MLAxisDriveNumber.OK Then
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AxislDriveNumber := Inst MLAxisDriveNumber.DriveAxisNumber
d IF;

2.1.4.10.4.2 Ladder Diagram

r—Inst_MLAxisDriveNumber

MLAxisDriveNumber
Axis 10K
En OK |
PipeNetwork AXIS1 > AxisID DriveAxisNumber — Axis1DriveNumber

2.1.4.10.4.3 Function Block Diagram

MLAxisDriveNumber
Pip PipeAXIS1 D 0K
DriveAxishumber|

oK
Axis1DriveNumber
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2.1.4.11.1 Description
Returns the Feedback Position of the axis

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.11.2 Arguments
2.1.4.11.2.1 Input

ID Description  1p name of the Axis Block
Data type DINT
Range —
Unit N/A
Default —

2.1.4.11.2.2 Output

OK Description  Returns true when function successfully executes
Data type BOOL
Unit N/A
Position Description  peturns the Feedback Position of the axis
Data type LREAL
Unit User unit

2.1.4.11.3 Related Functions
MLAXxisReadActPos
MLAXxisGenPos
MLAXisPipePos
MLAxisCmdPos
MLAXxisWritePipPos

2.1.4.11.4 Example
2.1.4.11.4.1 Structured Text

Axisl Position := MLAxisFBackPos( PipeNetwork.Axisl ) ;

2.1.4.11.4.2 Ladder Diagram
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MLAxisFBackPos
Qutput_True
En OK |

PipeMetwork. AXIS1 >—ID Position —> Axis1_Position

2.1.4.11.4.3 Function Block Diagram
S WLAxisFBackPos

[ PipeNetworkAxist  |———p Positio———— | Axis1_Position
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2.1 .4.12 MLAX|SGenEN P||:|E Metwark .".l"'

2.1.4.12.1 Description
Enables or disables the internal TMP generator of the axis.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.12.2 Arguments
2.1.4.12.2.1 Input

ID Description  1p Name of the Axis block
Data type DINT
Range _
Unit N/A
Default _
Enable Description  gqolean switch to activate the generator

Data type BOOL

Range 0,1
Unit N/A
Default _
2.1.4.12.2.2 Output
Default (.Q) Description  peturns true when function successfully executes

Data type BOOL

Unit N/A

2.1.4.12.3 Related Functions
MLAXxisGenISEN

2.1.4.12.4 Example
2.1.4.12.4.1 Structured Text

MLAx1sGenEN( PipeNetwork.Axisl, true) ;

2.1.4.12.4.2 Ladder Diagram
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MLAxisGenEN

PipeMetwork AXIS1

1

En
>—ID
“>—{Enable

Qutput_True

2.1.4.12.4.3 Function Block Diagram

PipeNetwork. AXIS1

MLAxi=GenEN
ID

1

Enable

' Qutput_True
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2.1.4.13.1 Description

Check if the internal TMP generator of the axis is enable. Returns TRUE if the internal generator is

enabled.
2.1.4.13.2 Arguments
2.1.4.13.2.1 Input

-

ID Description
Data type
Range
Unit
Default

ID Name of the Axis block
DINT

N/A

2.1.4.13.2.2 Output

Default (.Q) Description
Data type
Unit

Returns true when function successfully executes
BOOL
N/A

2.1.4.13.3 Related Functions
MLAXxisGenIsRdy

2.1.4.13.4 Example
2.1.4.13.4.1 Structured Text

MLAx1sGenIsEN (PipeNetw

2.1.4.13.4.2 Ladder Diagram

ork.Axisl ) ;

| MLAxisGenlsEN

‘ PipeNatwark AXIS1 >ID

Qutput_True

2.1.4.13.4.3 Function Block Diagram

MLAxizGenlsEN
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2.1.4.14.1 Description

Check if an axis is ready. Returns TRUE if the internal generator axis is ready.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.1.4.14.2 Arguments
2.1.4.14.2.1 Input

ID Description
Data type
Range
Unit

Default

ID Name of the Axis block
DINT

N/A

2.1.4.14.2.2 Output

Default (.Q) Description
Data type
Unit

Returns true when function successfully executes
BOOL
N/A

2.1.4.14.3 Related Functions
MLAXisGenIsEN
MLAXisStatus

2.1.4.14.4 Example

See Usage Example of Axis Functions for additional examples.

2.1.4.14.4.1 Structured Text

MLAxisGenIsRdy (PipeNetwork.Axisl );

2.1.4.14.4.2 Ladder Diagram

| MLAxisGenlsRdy

Qutput_True

‘ PipeNatwark AXIS1 >ID

2.1.4.14.4.3 Function Block Diagram
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MLAxizGenlzRdy T 'Output_True

Pipellstwork AXIS1__ |——
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2.1.4.15 MLAxisGenPos |pine Metwark

2.1.4.15.1 Description
Returns the generator position of the axis Returns TRUE if the internal generator axis is ready.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.15.2 Arguments
2.1.4.15.2.1 Input

ID Description  1p Name of the Axis block
Data type DINT
Range —
Unit N/A
Default —

2.1.4.15.2.2 Output

Default (.Q) Description  Returns true when function successfully executes
Data type BOOL
Unit N/A
Position Description  petyurns Axis generator position value
Data type LREAL
Unit User unit
2.1.4.15.3 Related Functions
MLAXxisReadActPos
MLAXxisFBackPos
MLAXisPipePos
MLAxisCmdPos
MLAXxisWritePipPos
2.1.4.15.4 Example
2.1.4.15.4.1 Structured Text
Axisl Generator Position := MLAxisGenPos (PipeNetwork.Axisl ) ;

2.1.4.15.4.2 Ladder Diagram
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MLAxisGenPos
Qutput_True
En OK |

PipeMetwork AXIS1 >—ID Position —> Axis1_Generator_Position

2.1.4.15.4.3 Function Block Diagram
I —
S 0 ety S
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2.1.4.16.1 Description
Get the acceleration of the internal generator of an axis.

2.1.4.16.2 Arguments
2.1.4.16.2.1 Input

[ AxisID Description  1p Name of the Axis block
Datatype  piNT
Range _
Unit N/A
Default

2.1.4.16.2.2 Output
OK Description

Returns true when function successfully executes

Data type BOOL

Unit N/A

Acceleration Description  patyrns Axis Acceleration value
Data type LREAL
Unit

User unit/sec2

2.1.4.16.3 Related Functions
MLAXxisGenReadDec
MLAxisGenReadSpd

2.1.4.16.4 Example
2.1.4.16.4.1 Structured Text

Axisl Acceleration := MLAxisGenReadAcc( PipeNetwork.Axisl );

2.1.4.16.4.2 Ladder Diagram

MLAxisGenReadAcc
Qutput_True
En OK I
‘ PipeMetwork AXIS1 S AxisID Acceleration —> Axis1_Acceleration

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS Reference Manual - Motion Library | 2 Motion Library

2.1.4.16.4.3 Function Block Diagram
S MLAxisGenReadAce
[ om0 sccommof————— [ Acooran
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2.1.4.17.1 Description
Get the Deceleration of the internal generator of an axis.

2.1.4.17.2 Arguments
2.1.4.17.2.1 Input

[ AxisID Description  1p Name of the Axis block
Datatype  piNT
Range _
Unit N/A
Default

2.1.4.17.2.2 Output
OK Description

Data type BOOL

Unit N/A

Deceleration Description  patyrns Axis Deceleration value

Data type LREAL

Unit User unit/sec2

2.1.4.17.3 Related Functions
MLAXxisGenReadAcc
MLAxisGenReadSpd

2.1.4.17.4 Example
2.1.4.17.4.1 Structured Text

Axisl Deceleration := MLAxisGenReadDec( PipeNetwork.Axisl );

2.1.4.17.4.2 Ladder Diagram

MLAxisGenReadDec
Qutput_True
En oK I
PipeMetwork AXIS1 S AxisID Deceleration |— Axis1_Deceleration
2.1.4.17.4.3 Function Block Diagram
............ e e o
[ PipeNetworkAXiS1  —— axisiD Deceleration——————— [ Axis1_Deceleration
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2.1.4.18.1 Description
Get the speed of the internal generator of an axis.

2.1.4.18.2 Arguments
2.1.4.18.2.1 Input

[ AxisID Description  1p Name of the Axis block
Datatype  piNT
Range _
Unit N/A
Default —

2.1.4.18.2.2 Output
OK Description

Data type BOOL

Unit N/A
Speed Description  petyrns Axis Speed value

Data type LREAL

Unit User unit/sec

2.1.4.18.3 Related Functions
MLAXxisGenReadDec
MLAXxisGenReadAcc

2.1.4.18.4 Example
2.1.4.18.4.1 Structured Text

Axisl Speed := MLAxisGenReadSpd( PipeNetwork.Axisl ) ;

2.1.4.18.4.2 Ladder Diagram

MLAxisGenReadSpd
Qutput_True
En OK I
‘ PipeMetwork. AXIS1 S AxisID Speed — Axis1_Speed

2.1.4.18.4.3 Function Block Diagram
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MLAxizGenReadSpd '
PipeNetwork AXIS1 b axisD speed| ! Axis1_Speed |
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2.1.4.19.1 Description

Set the acceleration of the internal generator of an axis Returns TRUE if the internal generator axis is
ready.

2.1.4.19.2 Arguments
2.1.4.19.2.1 Input

[ AxisID Description  1p Name of the Axis block
Datatype  piNT
Range _
Unit N/A
Default

Acceleration Description  gats the generator Acceleration value

Data type LREAL
Range

Unit User unit/sec2

Default

2.1.4.19.2.2 Output
Default (.Q)

Description  petyrns true when function successfully executes
Data type BOOL

Unit N/A

2.1.4.19.3 Related Functions
MLAXxisGenWriteDec
MLAxisGenWriteSpd

2.1.4.19.4 Example
2.1.4.19.4.1 Structured Text

MLAxisGenWriteAcc (PipeNetwork.Axisl, 100000 ) ;

2.1.4.19.4.2 Ladder Diagram
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PipeMetwork AXIS1

100000

>_
>_

MLAxisGenWriteAcc

En

AxislD

Acceleration
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Qutput_True

2.1.4.19.4.3 Function Block Diagram

PipeNetwork. AXIS1

MLAxizGenWriteAcc
izlD

100000

cceleration

' Qutput_True '
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2.1.4.20.1 Description

Set the Deceleration of the internal generator of an axis Returns TRUE if the internal generator axis

is ready.
2.1.4.20.2 Arguments
2.1.4.20.2.1 Input

AxisID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _
Deceleration Description  gets the generator Deceleration value.
The axis deceleration rate is limited such that the velocity
cannot change by more than the value of the declared
velocity limit in a single iteration.
The Pipe Network Axis block uses the TRAVEL_SPEED
parameter to scale this limit. The maximum deceleration is
therefore affected by the Pipe Network Axis Block
parameter “TRAVEL_SPEED”, as well as the axis update rate.
Data type LREAL
Range _
Unit User unit/sec2
Default _
2.1.4.20.2.2 Output
Default (.Q) Description  Returns true when function successfully executes.
Data type BOOL
Unit N/A
2.1.4.20.3 Related Functions
MLAXxisGenWriteAcc
MLAXisGenWriteSpd
2.1.4.20.4 Example
2.1.4.20.4.1 Structured Text
I MLAxisGenWriteDec (PipeNetwork.Axisl, 100000 ) ;

2.1.4.20.4.2 Ladder Diagram
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PipeMetwork AXIS1

100000

En

MLAxisGenWriteDec

S AxisID

“—Deceleration

Q
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Qutput_True

2.1.4.20.4.3 Function Block Diagram

PipeNetwork. AXIS1

100000

MLAxizGenWriteDec

[ Ll
Iineceleratiun

' Qutput_True '
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2.1.4.21.1 Description

Set the speed of the internal generator of an axis. Returns TRUE if the function succeeded. This
function does not generate any motion.

2.1.4.21.2 Arguments
2.1.4.21.2.1 Input

[ AxisID Description  1p Name of the Axis block
Datatype  piNT
Range _
Unit N/A
Default —
Speed Description  gats the generator Speed value

Data type LREAL

Range _
Unit User unit
Default _
2.1.4.21.2.2 Output
Default (.Q) Description  peturns true when function successfully executes

Data type BOOL

Unit N/A

2.1.4.21.3 Related Functions
MLAXxisGenWriteAcc
MLAXxisGenWriteDec

2.1.4.21.4 Example
2.1.4.21.4.1 Structured Text

MLAxisGenWriteSpd (PipeNetwork.Axisl, 500 ) ;

2.1.4.21.4.2 Ladder Diagram
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MLAxisGenWriteSpd
Qutput_True

En Q |

PipeMetwork AXIS1 >—AxisID

500 > Speed

2.1.4.21.4.3 Function Block Diagram

MLAxisGenViriteSpd © T T Dutput_True

Pipel K ANIST —— isID

500 [ lspeed
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2.1.4.22 MLAKxisInit

Pipe Metwaork

2.1.4.22.1 Description
Initializes an axis object. Returns TRUE if the function succeeded

2.1.4.22.2 Arguments

2.1.4.22.2.1 Input
AxisID Description  1p Name of the Axis block
Data type DINT
Range _
Unit N/A
Default _

ModuloPosition Description v 4jue of the period of a cyclic system expressed in user
units. The parameter is defined to correctly manage the
periodicity (modulo) of the input values.

Data type LREAL
Range _

Unit User unit
Default _

UserUnitPerTurn Description  pefine the unit which is equivalent to one revolution of the

physical motor.

Data type LREAL

Range _

Unit N/A

Default _
FeedbackUnitPerTurn Description

Data type DINT

Range _

Unit N/A

Default _
Speed Description  gats the Axis Speed

Data type LREAL

Range _

Unit User unit

Default _
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Acceleration Description  gats the Axis Acceleration value
Data type LREAL
Range _
Unit User unit/sec2
Default _
Deceleration Description  gats the Axis Deceleration value
Data type LREAL
Range _
Unit User unit/sec2
Default _

InitialPosition Description  1pitjal position value expressed in user logical units. Used
only at the pipe activation to initialize the position starting
point

Data type | ReAL
Range _
Unit User unit
Default _

Modulo Description  pefine the mode which can be Modulo (True) or not (False)
Data type BOOL
Range 0.1
Unit N/A
Default _

2.1.4.22.2.2 Output

Default (.Q) Description  peturns true when function successfully executes
Data type BOOL
Unit N/A

2.1.4.22.3 Example
2.1.4.22.3.1 Structured Text

MLAxisInit

(
100000.0, 0.0, true ) ;

PipeNetwork.Axisl,
0

360.0, 360.0, SHL(1,20), 500.0, 100000.0,

2.1.4.22.3.2 Ladder Diagram
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MLAxisInit
Qutput_True
En Q |
PipeMetwork AXIS1 > AxislD
360 “—ModuloPosition
360 >—UserUnitPerTurn
shl(1.20) “»—FeedbackUnitPerTurn
500 —Speed
100000 >—Acceleration
100000 >— Deceleration
0 “>—InitialPosition
0 “>—Modulo
2.1.4.22.3.3 Function Block Diagram
S MLAxishit " Output_True
PipeNetwork AXIST N =D Q;Q{ )
380 — ModuloPosition S
360 S UzerUnitPerTurn
shi(1,20) _ lFeedbackUnitPerTurn
500  lepeed
100000 cceleration
100000 _ Neceleration
0 — " nitiaiPosttion
0 Modulo
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2.1.4.23.1 Description
Check if a pipe is currently connected to the axis. Returns TRUE if a pipe is connected.

2.1.4.23.2 Arguments
2.1.4.23.2.1 Input

-

ID Description 1 Name of the Axis block
Data type DINT
Range —
Unit N/A
Default —

2.1.4.23.2.2 Output
Default (.Q) Description

Returns true when function successfully executes
Data type BOOL

Unit N/A

2.1.4.23.3 Example
2.1.4.23.3.1 Structured Text

MLAxisIsCnctd (PipeNetwork.Axisl ) ;

2.1.4.23.3.2 Ladder Diagram

MLAxisIsCnctd
Qutput_True
En Q I
‘ PipeNetwork AXIS1 >—ID
2.1.4.23.3.3 Function Block Diagram
............ — o
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2.1.4.24.1 Description

Checks if the axis got a trigger event. Returns TRUE if the Fast Input event has been triggered and
not yet been reset.

2.1.4.24.2 Arguments
2.1.4.24.2.1 Input

ID Description 1 Name of the Axis block
Data type DINT
Range —
Unit N/A
Default —
InputID Description  |p of the triggered Fast input of an axis (ie IN1 and IN2 on

S300).

0 = Touch Probe 1 / Capture Engine 0
1 =Touch Probe 2 / Capture Engine 1
Range is[0,1]

Data type DINT

Range _
Unit N/A
Default _

edge Description  configures the Inputs as 0= Disabled, 1=Rising Edge,

2=Falling edge
Data type DINT
Range _
Unit N/A
Default _
2.1.4.24.2.2 Output
Default (.Q) Description  petyrns true when function successfully executes.

Data type BOOL

Unit N/A

2.1.4.24.3 Related Functions
MLAXisRstFastIn

2.1.4.24.4 Example
2.1.4.24.4.1 Structured Text
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2.1.4.24.4.2 Ladder Diagram
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(PipeNetwork.Axisl, 0,1 ) ;

PipeMetwork AXIS1
0

1

>_
>_
>_

En

D

MLAxis|s Trigged

inputlD

edge

Qutput_True

2.1.4.24.4.3 Function Block Diagram

PipeNetwork. AXIS1

0

1

MLAxi=leTrigged

' Qutput_True
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2.1.4.25.1 Description
Jog at the specified speed. Returns TRUE if the function succeeded.

2.1.4.25.2 Arguments
2.1.4.25.2.1 Input

ID Description 15 Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default —

Speed Description  gets the Axis Speed.
Data type LREAL
Range —
Unit User unit/sec
Default —

2.1.4.25.2.2 Output
Default (.Q) Description  peturns true when function successfully executes, after

the motion has reached jog speed.
Data type BOOL

Unit N/A

2.1.4.25.3 Related Functions
MLAXxisGenWriteSpd
MLAXxisGenWriteDec
MLAXisGenWriteAcc

2.1.4.25.4 Previous Function Name
MLAXisRun

2.1.4.25.5 Example
See Usage Example of Axis Functions for additional examples.

2.1.4.25.5.1 Structured Text

MLAx1isMoveVel (PipeNetwork.Axisl, 500 ) ;

2.1.4.25.5.2 Ladder Diagram
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500

>_
>_

MLAxisMoveVel

En

D

Speed
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Qutput_True

2.1.4.25.5.3 Function Block Diagram

PipeNetwork. AXIS1

500

MLAxisMovevel

' Qutput_True

o
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2.1.4.26 MLAXxisPipePos

2.1.4.26.1 Description

Pipe Metwark

Returns the pipe position of the axis.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.1.4.26.2 Arguments
2.1.4.26.2.1 Input

ID Description  1p Name of the Axis block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

2.1.4.26.2.2 Output

OK Description  Returns true when function successfully executes
Data type BOOL
Unit N/A

Position Description
Data type LREAL
Range _
Unit User unit

2.1.4.26.3 Related Functions

MLAXxisReadActPos
MLAXxisFBackPos
MLAXxisGenPos
MLAxisCmdPos
MLAXxisWritePipPos

2.1.4.26.4 Example

2.1.4.26.4.1 Structured Text

Axisl Pipe Position

2.1.4.26.4.2 Ladder Diagram

:= MLAxisPipePos (PipeNetwork.Axisl ) ;
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MLAxisPipePos
Qutput_True
En OK |

PipeMetwork. AXIS1 >—ID Position —> Axis1_Pipe_Position

2.1.4.26.4.3 Function Block Diagram

MLAxizPipePos '
Cosit

[ PipeNetworkAxist  |———p Posito————— [ Axis1_Pipe_Position
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2.1.4.27 MLAxisPower Pipe Metworl

2.1.4.27.1 Description
Powers up or down the axis. Enable or disabled Axis Servo Drive.

When the axis is powered up, the ReferencePosition is modified to equal the ActualPosition. For
that, KAS updates the GeneratorPosition.

@ IMPORTANT

Powering on an axis affects the position and motion state of an axis. MLAxisPower should not be
called with the On input flag set to True while the axis is in motion.

2.1.4.27.2 Arguments
2.1.4.27.2.1 Input

ID Description  1p Name of the Axis block
Data type DINT
Range —
Unit N/A
Default —

On Description Flag to power up (True) or down (False) the Axis
Datatype  gooL
Range 0,1
Unit N/A
Default —

2.1.4.27.2.2 Output

Default (.Q) Description  petyrns true when function successfully executes
Data type BOOL
Unit N/A

2.1.4.27.3 Related Functions
MLAXxisPowerDOff

2.1.4.27.4 Previous Function Name
MLAXxisPowerOn
MLAXxisPowerOff

2.1.4.27.5 Example
2.1.4.27.5.1 Structured Text

(* If Power OnOff is TRUE then power in ON, otherwise OFF¥*)

MLAxisPower ( PipeNetwork.Axisl, Power OnOff) ;
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2.1.4.27.5.2 Ladder Diagram

MLAxisPower
En Q &
PipeMetwork AXIS1 —ID
FPower_OnOff
[} On

2.1.4.27.5.3 Function Block Diagram

MLAxiI=Power T 'Output_True

PipeNetwork AXIST )
Power_OnOff Cn

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS Reference Manual - Motion Library | 2 Motion Library

2.1.4.28.1 Description
Returns the adjustment of position done by the last power on to avoid bumps

2.1.4.28.2 Arguments
2.1.4.28.2.1 Input

ID Description 1 Name of the Axis block
Data type DINT
Range —
Unit N/A
Default —

2.1.4.28.2.2 Output

Default (.Q) Description  peturns true when function successfully executes

Data type BOOL

Unit N/A

PowerONDeltaOffset Description
Data type LREAL

Unit

User unit

2.1.4.28.3 Related Functions
MLAXxisPower
2.1.4.28.4 Example
2.1.4.28.4.1 Structured Text

Axisl Power On Delta Offset := MLAxisPowerDOff

(PipeNetwork.Axisl ) ;
2.1.4.28.4.2 Ladder Diagram
| MLAxisPowerDOff

Qutput_True
En OK |

‘ PipeMetwork AXIS1 >—ID PowerONDeltaOffset — Axis1_Power_On_Delta_Offset
2.1.4.28.4.3 Function Block Diagram
............ — L
[ Poctetworkaxst f————0 PowerONDeta0ffsef———— Axis1_Power_On_Deka_Offset |
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2.1.4.29.1 Description

Allows conversion of drive torque values from rated torque units (1000 = rated motor continuous
torque) to N.m (Newton meter).

MLAxisRatedTqg
—-En Q =
—~ID

—Torque

2.1.4.29.2 Arguments
2.1.4.29.2.1 Input

ID Description  pipe network identifier of the axis block
Data type DINT
Range _
Unit N/A
Default _
Torque Description  Actual torque applied by the drive associated to the axis

Rated torque = Nominal Drive Current * Torque factor =
DRV.ICONT * MOTOR.KT

About SDO
DRV.ICONT is obtained by SDO parameter: index 5083h
(sub-index 0)
MOTOR.KT is obtained by SDO parameter: index 3593h
(sub-index 0)

For more details, refer to:

» Communication SDOs
« Manufacturer specific SDOs
« Profile specific SDOs

To read/write an SDO object with an index greater than
16#7FFF (32767), the value must be entered in the form
any to int(index # in hex format).For
example any to int (16#8321).

The actual units of DRV.ICONT and MOTOR.KT are

1/1000 of the actual values if obtained by SDO. So the
formula, if using the SDO values, is:

Rated Torque = Torque = (SDO(DRV.ICONT)/1000) *
(SDO(MOTOR.KT)/1000)

Data type LREAL

Unit N.m (Newton meter)
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2.1.4.29.2.2 Output

Default (.Q) Description  Returns true when function successfully executes
Data type BOOL

Unit N/A

2.1.4.29.3 Related Functions
MLAXxisReadTq

2.1.4.29.4 Example
2.1.4.29.4.1 Structured Text

I MLAxisRatedTqg(PipeNetwork.Axisl, Axisl Torque ) ;

2.1.4.29.4.2 Ladder Diagram

MLAxisRatedTqg
En Q =

PipeNetwork AXIST  >-ID

Axis1_Torgue > Torque

2.1.4.29.4.3 Function Block Diagram

MLAxisRatedTg
i — ] ap
Axdis1_Torque . dTorque
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2.1.4.30 MLAxisReadActPos

Pipe Metwark

2.1.4.30.1 Description
Returns the Actual Position of the axis

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.1.4.30.2 Arguments

2.1.4.30.2.1 Input
ID Description  1p hame of the Axis Block
Data type DINT
Range _
Unit N/A
Default _
2.1.4.30.2.2 Output
Default (.Q) Description  Returns true when function successfully executes
Data type BOOL
Unit N/A
Position Description  petyurns the absolute position of the axis
Data type LREAL
Unit User unit
2.1.4.30.3 Related Functions
MLAXxisFBackPos
MLAXisGenPos
MLAXisPipePos
MLAxisCmdPos
MLAXxisWritePipPos
2.1.4.30.4 Previous Function Name
MLAXxisActualPos
2.1.4.30.5 Example
2.1.4.30.5.1 Structured Text
Axisl Position := MLAxisReadActPos( PipeNetwork.Axisl ) ;
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2.1.4.30.5.2 Ladder Diagram

MLAxisReadActPos
Qutput_True
En OK |

PipeMetwork. AXIS1 >—ID Position —> Axis1_Position

2.1.4.30.5.3 Function Block Diagram

ILAxisReadActPos
[ PipeNetwork AXIS1 ID Position———] Axis1_Position
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2.1.4.31.1 Description
Get the feedback units per revolution value of the axis

2.1.4.31.2 Arguments
2.1.4.31.2.1 Input

[ AxisID Description  1p Name of the Axis block
Datatype  piNT
Range _
Unit N/A
Default —

2.1.4.31.2.2 Output
OK Description

Returns true when function successfully executes
Data type BOOL

Unit N/A

FBUnitsPerRev Description  petyrns the Axis Feedback Units per revolution

Data type LREAL

Unit N/A

2.1.4.31.3 Example
2.1.4.31.3.1 Structured Text

Axisl Feedback Units := MLAxisReadFBUnit (PipeNetwork.Axisl ) ;

2.1.4.31.3.2 Ladder Diagram

MLAxisReadFBUnit
Qutput_True
En OK I
PipeMetwork. AXIS1 S AxisID JUnitsPerRev—>  Axis1_Feedback_Units
2.1.4.31.3.3 Function Block Diagram
............ MWBRENFBUHHJ................
[ FoeetworkAXiST _ f————isD ___ FBUnisPerRey————————— /st Fecdback Units _|
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2.1.4.32.1 Description

Return the difference between the reference position and the actual position of the drive mapped to
the specified axis

2.1.4.32.2 Arguments

2.1.4.32.2.1 Input
ID Description

Pipe network identifier of the axis block

Data type DINT

Range _
Unit N/A
Default _
2.1.4.32.2.2 Output
Error Description  pifference between the reference position and the actual

position of the drive associated to the axis

Data type LREAL

Unit User unit

2.1.4.32.3 Related Functions
MLAXxisReadActPos

2.1.4.32.4 Example
2.1.4.32.4.1 Structured Text

Axisl Error := MLAxisReadFEUU(PipeNetwork.Axisl ) ;

2.1.4.32.4.2 Ladder Diagram

| MLAxisReadFEUU
En OK =

Pipahletwork. 45151 D Error = Auis1_Errar

2.1.4.32.4.3 Function Block Diagram

J ML sReadFEUL
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2.1.4.33.1 Description
Returns the status of the internal generator of the axis.

0 RUN mode (acceleration)

RUNNING or STOPPED

MOVE: Changing move destination
MOVE: Changing move destination
MOVE: Acceleration

MOVE: Constant speed (travel speed)
MOVE: Deceleration

MOVE: Single step (micro movement)

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

Nouu b~ WDN =

2.1.4.33.2 Arguments
2.1.4.33.2.1 Input

ID Description  1p Name of the Axis block
Data type DINT
Range _
Unit N/A
Default _

2.1.4.33.2.2 Output
OK Description

Returns true when function successfully executes
Data type BOOL

Unit N/A
Default (.Q) Description Shows the status of the internal generator based on the
table at the top of this topic

Data type DINT

Unit N/A

2.1.4.33.3 Related Functions
MLAXxisGenIsRdy
MLAXxisStatus

2.1.4.33.4 Previous Function Name
MLAXisGenStatus

2.1.4.33.5 Example
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2.1.4.33.5.1 Structured Text

I MLAxisReadGenStatus (PipeNetwork.Axisl ) ;

2.1.4.33.5.2 Ladder Diagram

| MLAxisReadGenStatus
Qutput_True
En OK |
Qutput_True
D Q I

PipeNetwork AXIS1 S

2.1.4.33.5.3 Function Block Diagram

S MLAxisReadGenStatus - Output True
[ PipeNetwork AXIST ID Q H
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2.1.4.34 MLAxisReadModPos

Pipe Metwark

2.1.4.34.1 Description
Get the value period of the axis.

2.1.4.34.2 Arguments

2.1.4.34.2.1 Input
 AxisID Description  1p Name of the Axis block
Data type DINT
Range _
Unit N/A
Default _
2.1.4.34.2.2 Output
OK Description  Returns true when function successfully executes
Data type BOOL
Unit N/A
ModuloPosition Description  Retyrns the Axis Value Period
Data type LREAL
Unit User unit

2.1.4.34.3 Example

2.1.4.34.3.1 Structured Text

Axisl Value Period :=

2.1.4.34.3.2 Ladder Diagram

MLAx1isReadModPos (PipeNetwork.Axisl ) ;

PipeMetwork AXIS1

>_

MLAxisReadModPos

AxislD

ModuloPosition —>

Qutput_True
OK |

Axis1_Value_Period

2.1.4.34.3.3 Function Block Diagram

MLAxizReadModPos
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2.1.4.35 MLAxisReadTq |pipe Metwark

2.1.4.35.1 Description
Return the actual torque applied by the drive which is mapped to the specified axis.

MLAxisReadTq
—En OK =

—ID Torque =

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.35.2 Arguments
2.1.4.35.2.1 Input

ID Description  pipe network identifier of the axis block
Data type DINT
Range _
Unit N/A
Default _

2.1.4.35.2.2 Output

Torque Description  Actual torque applied by the drive associated to the axis in
N.m (Newton meter).
If you have not previously invoked the MLAXxisRatedTq
function, the Output value is rated motor continuous
torque (where 1000.0 = rated torque)

Data type LREAL

Unit N.m (Newton meter)

2.1.4.35.3 Related Functions
MLAXxisRatedTq
MLAXxisReadActPos
MLAXxisReadVel

2.1.4.35.4 Example
2.1.4.35.4.1 Structured Text

I Axisl Torque := MLAxisReadTq(PipeNetwork.Axisl ) g

2.1.4.35.4.2 Ladder Diagram
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MLAxisReadTq
En OK =

PipeNetwork AXIS1 >-ID Torque >  Axis1_Torque

2.1.4.35.4.3 Function Block Diagram

MLAxizResdTg
Torgue Bodis1_Torgue
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2.1.4.36.1 Description
Get the User units per revolution value of the axis.

2.1.4.36.2 Arguments
2.1.4.36.2.1 Input

 AxisID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _

2.1.4.36.2.2 Output
OK Description

Returns true when function successfully executes.
Data type BOOL

Unit N/A

UserUnitsPerRev Description  petyrns the Axis User Units per revolution.

Data type LREAL

Unit N/A

2.1.4.36.3 Example
2.1.4.36.3.1 Structured Text

Axisl User Units := MLAxisReadUUnits (PipeNetwork.Axisl ) ;

2.1.4.36.3.2 Ladder Diagram

MLAxisReadUUnits
Qutput_True
En OK |
PipeMetwork AXIS1 S AxisID rUnitsPerRev |— Axis1_User_Units
2.1.4.36.3.3 Function Block Diagram
............ e eI J o
(T poeD | UsertntsPerie——————— [ |
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Pipe Metwark

2.1.4.37.1 Description
Return the actual velocity of the axis, based on the data provided by the drive's feedback device.

AKD, S300, S700 drives: The actual velocity is calculated internally by the drive. The 'Velocity Actual
Value' object (CoE object 0x606C, subindex 0) must be included in the drive's Input (Tx) PDO data for
the controller to read the axis actual velocity from the drives. This can be added via the PDO Editor
Tab. The 'Velocity Actual Value' object is included by default in the AKD PDOs 0x1B20, 0x1B22, and

0x1B23.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.1.4.37.2 Arguments

2.1.4.37.2.1 Input

ID Description  pine network identifier of the axis block.
Data type DINT
Range _
Unit N/A
Default _

2.1.4.37.2.2 Output

Velocity Description  The actual velocity of the axis.
Data type LREAL
Unit

User unit/sec

2.1.4.37.3 Related Functions

MLAXxisReadActPos
MLAXxisReadTq

2.1.4.37.4 Example

2.1.4.37.4.1 Structured Text

Axisl Velocity := MLAxisReadVel (PipeNetwork.Axisl ) ;

2.1.4.37.4.2 Ladder Diagram

‘ PipeMetwork AXST

En

D

MLAxIsR eadvel
OK =
Velocity

Axis1_Welocity
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2.1.4.37.4.3 Function Block Diagram

; Fuiz1_locity

Loz Readl

“elocity|
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2.1.4.38.1 Description
Check if an axis is ready. Returns TRUE if the internal realignment axis is ready.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.38.2 Arguments
2.1.4.38.2.1 Input

ID Description  1p Name of the Axis block.
Data type DINT
Range —
Unit N/A
Default —

2.1.4.38.2.2 Output

Default (.Q) Description  Returns true when function successfully executes.

Data type BOOL

Unit N/A

2.1.4.38.3 Related Functions
MLAXxisReAlign

2.1.4.38.4 Example
2.1.4.38.4.1 Structured Text

MLAxisReAlgnRdy (PipeNetwork.Axisl ) ;

2.1.4.38.4.2 Ladder Diagram

MLAxisReAlgnRdy
Qutput_True
En Q I
PipeNetwork AXIS1 >—ID
2.1.4.38.4.3 Function Block Diagram
............ ey C e G
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2.1.4.39 MLAXxisReAlign

Pipe Metwaork o

2.1.4.39.1 Description

When stopping the drive a motion profile is applied to decelerate. During the deceleration, the
Reference position changes. Calling MLAxisReAlign realigns the actual position with the reference
position by moving the axis by the specified delta position, which is typically calculated by the
application code. After a MLAXxisStop is executed, a MLAXxisReAlign is required for the Pipe Position to
be used again.

The function returns TRUE if it succeeds.

NOTE

The realign function do not work properly if the MLAXxisStop function is continuously executed via
its Start input

2.1.4.39.2 Arguments

2.1.4.39.2.1 Input

ID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _

Acceleration Description  gets the Realign Acceleration.
Data type LREAL
Range _
Unit User unit/sec2
Default _

Deceleration Description  gats the Realign Deceleration rate.
Data type LREAL
Range _
Unit User unit/sec2
Default _

Speed Description  sets the Axis Speed.
Datatype | ReAL
Range —
Unit User unit/sec
Default
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DeltaPos Description  gats the Axis Delta Position, or the relative distance to be
moved.
Data type LREAL
Range _
Unit User unit
Default _
2.1.4.39.2.2 Output

Default (.Q) Description  Returns true when function successfully executes.
Data type BOOL
Unit N/A

2.1.4.39.3 Related Functions

MLAXxisReAlgnRdy
2.1.4.39.4 Example

2.1.4.39.4.1 Structured Text

MLAxisReAlign (PipeNetwork.Axisl, 100000, 100000, 500, 20 ) ;

2.1.4.39.4.2 Ladder Diagram

MLAxisReAlign

PipeMetwork AXIS1
100000
100000

500

20

2.1.4.39.4.3 Function

PipeNetwork. AXIS1

En

D

Acceleration

Speed

>_
>_
>—Deceleration
>_
>_

DeltaPos

Qutput_True

Block Diagram

MLAxizReAlign
ID

100000

cceleration

100000

Deceleration

500

=

d
peed
DeltaPos
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2.1.4.40 MLAxisRel F'IFIE Metwark .,’.-"'

2.1.4.40.1 Description

A selected Axis performs a move for a specified distance relative to the current position. The
DeltaPosition input is signed so that the move can be in the positive or negative direction, and the
Axis moves this distance in user units. The travel speed, acceleration, deceleration, and User Units of
the move are values inherited from the selected Axis. The default settings are entered when an Axis
is created and initiated, and can be changed with other MLAxis commands such as
MLAXxisGenWriteSpd, MLAxisGenWriteAcc, and MLAxisWriteUUnits.

NOTE

If you wish to know when a move has completed, we recommend using MLAxisGenIsRdy. The
output of MLAXxisRel can occur before moves have finished.

2.1.4.40.2 Arguments
2.1.4.40.2.1 Input

ID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _

DeltaPosition Description  gets the Axis Delta Position, or the relative distance to be

moved.
Data type LREAL
Range _
Unit User unit
Default _
2.1.4.40.2.2 Output
Default (.Q) Description  Retyurns true when function successfully executes. This

occurs immediately after the function is called; the function
does not wait for the motion profile to be completed.

Data type BOOL

Unit N/A

2.1.4.40.3 Related Functions
MLAXxisGenWriteAcc
MLAXxisGenWriteDec
MLAXisGenWriteSpd

2.1.4.40.4 Example
See Usage Example of Axis Functions for additional examples.
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MLAxisRel (PipeNetwork.Axisl,

2.1.4.40.4.2 Ladder Diagram

StartMove

P
PipeMetwork. AXIS1

2500

NOTE

MLAxi=Rel
En 2
D
“—DeltaPositio

Qutput_True

2500

You must use a pulse contact to start the FB

2.1.4.40.4.3 Function Block Diagram

PipeNetwork. AXIS1

2500

R
'*Dena Position

MLAxizRel

' Qutput_True
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2.1.4.41 MLAxisResetErrors

2.1.4.41.1 Description

Pipe Metwark

Clears errors of the specified axis

2.1.4.41.2 Arguments
2.1.4.41.2.1 Input

-

ID Description  1p name of the Axis Block.
Data type DINT
Range _
Unit N/A
Default _

2.1.4.41.2.2 Output

Default (.Q) Description  peturns true when function successfully executes.
Data type BOOL
Unit N/A

2.1.4.41.3 Previous Function Name

MLAXisCIrErrors

2.1.4.41.4 Example

2.1.4.41.4.1 Structured Text

MLAxisResetErrors (

2.1.4.41.4.2 Ladder Diagram

| En

PipeNetwork AXIS1 S

D

MLAxisResetErrors

PipeNetwork.Axisl ) ;

Qutput_True

2.1.4.41.4.3 Function Block Diagram

MLAxizResetErrors
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2.1.4.42.1 Description
Write in the Latch Control Word to reset the Fast Input.

2.1.4.42.2 Arguments
2.1.4.42.2.1 Input

 AxisID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _
InputlD Description  1p name of the Fast input to be reset on an axis, (ie IN1 and

IN2 on S300).
0 = Touch Probe 1 / Capture Engine 0
1 =Touch Probe 2 / Capture Engine 1
Range is[0,1]

Data type DINT

Range _
Unit N/A
Default _
2.1.4.42.2.2 Output
Default (.Q) Description  peturns true when function successfully executes.

Data type BOOL

Unit N/A

2.1.4.42.3 Related Functions
MLAXxisCfgFastIn
MLAXisIsTrigged

2.1.4.42.4 Example
2.1.4.42.4.1 Structured Text

MLAxisRstFastIn (PipeNetwork.Axisl, 0 ) ;

2.1.4.42.4.2 Ladder Diagram
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MLAxisRstFastin
Qutput_True
En Q |
PipeMetwork AXIS1 > AxisID
0 S—{InputlD

2.1.4.42.4.3 Function Block Diagram

MLAxisRstFastin 7 Output_True |

Pipellstwork AXIS1 | ———laxisiD
0 F———lnputp
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2.1.4.43 MLAxisStatus |pi pe Metwaork

2.1.4.43.1 Description
Returns the status of the axis.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.43.2 Arguments
2.1.4.43.2.1 Input

ID Description  1p Name of the Axis block.
Data type DINT
Range —
Unit N/A
Default —

2.1.4.43.2.2 Output
OK Description

Returns true when function successfully executes.
Data type BOOL

Unit N/A
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Default (.Q) Description  petyrns the status of the axis
Bit Description

0 Initialized (1 if initialized)

1 Power (1 if power is on)
Is linked to bit 1 (Switched on) of the Status Word
For more information on the status machine

2 Enabled (1 if enabled)
Is linked to bit 0 (Ready to switch on) of the Status
Word

3 Found (1 if found on the network). EtherCAT
state is Pre-Operational, see EtherCAT State
Machine.

4 Configured (1 if configured) EtherCAT state is
Safe-Operational, see EtherCAT State Machine.

5 Running (1 if running) EtherCAT state is
Operational, see Ether CAT State Machine.

6 Error (1 ifinerror)

7 Simulated (1 if working with a simulated axis)
8 Connected (1 if a pipe is connected)

9 Warning (1 if the drive signals a warning)

10 Stopping (1 if the drive is performing a Stop)
11 Stopped (1 if the drive has finished the Stop)

12to Reserved
31

Data type DINT

Unit N/A

2.1.4.43.3 Example
2.1.4.43.3.1 Structured Text

AxisStatus := MLAxisStatus (PipeNetwork.AXI Al Axis) ;
IF AxisStatus.ll THEN
MLAxisStop (PipeNetwork.AXI Al Axis,FALSE,DEF Al StopDec) ;

END IF;

AxisStatus := MLAxisStatus (PipeNetwork.AXIS1) ;
If AxisStatus.0 Then
(*Axis is initialized*)
ElsIf AxisStatus.l Then
(*Axis' power is ON*)
ElsIf AxisStatus.2 Then
(*Axis is READY to be enabled*)
End If;
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2.1.4.43.3.2 Ladder Diagram

MLAxisStatus
En OK -
AxisStatus
PipeNetwork AXIS1 D Q I
2.1.4.43.3.3 Function Block Diagram
MLAXxisStatus
PipeNetwork.AXIS1 —A2ID (0] == AxisStatus
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2.1.4.44 MLAxisStop [Fipe Netwark o

2.1.4.44.1 Description
Stop with the specified deceleration.

After stopping the drive, you need to restart the motion by realigning the actual position with the
reference position.

The purpose of the MLAxisStop Command is not to remove the input source, but to stop the drive
from continuing to move.

When the stop occurs, the master keeps moving and the axis starts ignoring the Pipe Position value
and begins a controlled stop based on the input parameters. Also at that point, any Axis Block level
profile (issued from FB like MLAxisAbs, MLAXxisRel...) are aborted. When the stop is complete, it is up
to the application to decide how to move the axis, master, or both to a position where they can be
realigned, and the master restarted.

The realign function is used to move the axis to a restart position in order to enable synchronized
machine motion to start again. Once the realign function is successfully completed, the Pipe Position
is again summed with the Generator Position to create the Reference Position.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.44.2 Arguments
2.1.4.44.2.1 Input

ID Description  1p Name of the Axis block.
Data type DINT
Range —
Unit N/A
Default —
Start Description

Data type BOOL

Range 0,1

Unit N/A

Default _
Deceleration Description

Data type LREAL
Range

Unit User unit/sec2

Default

2.1.4.44.2.2 Output
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Default (.Q) Description  comes true when the Axis is completely stopped.

Data type BOOL
Unit N/A

PipePos Description  corresponds to the Pipe Position input to the axis at the
time the stopis triggered.

Data type LREAL
Unit User unit

GenPos Description  corresponds to the Generator Position input to the axis at
the time the stop is triggered.

Data type LREAL
Unit User unit

RealignPos Description  pealign Position is the Reference Position at which the stop
is triggered. The Realign Position is obtained by converting
the last value sent to the drive from drive interface units
into user units.

The Realign Position is useful if you want to return to the
point at which the trajectory was abandoned, or in case you
need to realign the master to the slave.

Data type LREAL
Unit User unit

StopPos Description  corresponds to the last Reference Position sent to the
drive at the time when the Axis is completely stopped. It is
functionally different than the Actual Position because that
position is the drive position converted to user units.

The correct delta for the realign move to get in sync with
the trajectory in order to realign the slave to the master is
the current Reference Position minus the stop Position for
the realign move. After stopping, if the axis is disabled and
the motor position is manually altered, this distance must
be taken into account when performing the realign.

Data type LREAL

Unit User unit

2.1.4.44.3 Related Functions
MLAXxisReAlign

2.1.4.44.4 Example
2.1.4.44 4.1 Structured Text

Inst MLAxisStop (PipeNetwork.AXIS1l, bStop, 200000);

If Inst MLAxisStop.Done Then
Axisl PipePosition Inst MLAxisStop.PipePos;
Axisl GeneratorPosition Inst MLAxisStop.GenPos;
Axisl RealignPosition := Inst MLAxisStop.RealignPos;
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Axisl StopPosition := Inst MLAxisStop.StopPos;
d if;

2.1.4.44.4.2 Ladder Diagram

rInst_MLAxisStop———
MLAxisStop
OQutput_True
En Done |
PipeMetwork AXIS1 >HID PipePos —} Axis1 PipePosition
bStop
| 1} Start GenPos > Axis1_GeneratorPosition
LREAL#200000 “Deceleration RealignPos |~  Axis1_RealignPosition
StopPos — Axis1_StopPosition

2.1.4.44.4.3 Function Block Diagram

MLAxisStop Output_True
PipeNetwork AXIS1 D Doneff H
bStop Start PipePosf Axis1_PipePosition
200000 Deceleration GenPoshi Axis1_GeneratorPosition
RealignPos/i Axis1_RealignPosition
StopPosl Axis1_StopPosition
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2.1.4.45.1 Description
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Pipe Metwark

Returns the timestamp of the triggered axis.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.1.4.45.2 Arguments

2.1.4.45.2.1 Input

En Description Enables execution
Data type BOOL
Unit N/A
Default _

ID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _

InputID Description  1p of the triggered Fast input of an axis, 0=first,, 1=second

(ie IN1 and IN2 on S300).

Data type DINT
Range [0, 1]
Unit N/A
Default _

edge Description  configures the Inputs as 0= Disabled, 1=Rising Edge,

2=Falling edge
Data type DINT
Range [0, 2]
Unit N/A
Default _
2.1.4.45.2.2 Output

OK Description  Returns true when function successfully executes.

Data type BOOL
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Unit N/A

Q Description  Retyrns the time stamp value. This value is explained in
How To Interpret a Timestamp:

Data type DINT

Unit microseconds

2.1.4.45.3 Related Functions
MLAXxisCfgFastIn
MLAXisRstFastIn
MLAXisIsTrigged

2.1.4.45.4 Example
2.1.4.45.4.1 Structured Text

MLAxisTimeStamp (PipeNetwork.Axisl, 0, 1 ) ;

2.1.4.45.4.2 Ladder Diagram

MLAxisTimeStamp
En OK >
Qutput_True
PipeNetwork AXIS1  >-ID Q I
0 “HinputiD
1 “edge

2.1.4.45.4.3 Function Block Diagram

MLAxi=TimeStamp Output_True '
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2.1.4.46 MLAXxisWriteModPos

2.1.4.46.1 Description
Set the value period of the axis. Returns TRUE if the function succeeded.

2.1.4.46.2 Arguments
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Pipe Metwark

2.1.4.46.2.1
 AxisID Description  1p Name of the Axis block
Data type DINT
Range _
Unit N/A
Default _
ModuloPosition Description  gets the Axis Period Value when Mode is set to Modulo.
Data type LREAL
Range _
Unit User unit
Default _
2.1.4.46.2.2 Output
Default (.Q) Description  petyrns true when function successfully executes
Data type BOOL
Unit N/A

2.1.4.46.3 Example

2.1.4.46.3.1 Structured Text

MLAx1isWriteModPos (PipeNetwork.Axisl,

2.1.4.46.3.2 Ladder Diagram

360

PipeMetwork AXIS1

En

MLAxis\WriteModPos

S AxisID

“—ModuloPositic

Q

360) )

Qutput_True

2.1.4.46.3.3 Function Block Diagram
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MLAxisWriteModPos 7 Output_True

Pipellstwork AXIS1 _ |———axisD
360 —————ModuloPosition
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2.1.4.47 MLAxisWritePipPos Pipe Network

2.1.4.47.1 Description

Force the pipe position internal value. This function is working only when no pipe is connected.
2.1.4.47.2 Arguments
2.1.4.47.2.1 Input

| AxisID Description  1p Name of the Axis block.
Data type DINT
Range —
Unit N/A
Default _

PipePosition Description  sets the Axis Pipe Position.

Data type LREAL
Range _
Unit User unit
Default _

2.1.4.47.2.2 Output
Default (.Q)

Description  Returns true when function successfully executes

Data type BOOL

Unit N/A

2.1.4.47.3 Related Functions

MLAXxisReadActPos
MLAXxisFBackPos
MLAXisGenPos
MLAXisPipePos
MLAXxisCmdPos

2.1.4.47.4 Example
2.1.4.47.4.1 Structured Text

MLAxisWritePipPos (PipeNetwork.Axisl, 3000 ) ;

2.1.4.47.4.2 Ladder Diagram
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MLAxisWritePipPos
Qutput_True

En Q |

PipeNetwork AXIS1 >—AxisID

3000 “—PipePosition

2.1.4.47.4.3 Function Block Diagram

MLAxisWritePipPos 77 Qutput_True

Pipellstwork AXIS1 | ——laxisD
3000 —————TripePosition
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2.1.4.48.1 Description
Used to set a position offset at the Axis when the Pipe Network:

« Pipe Position and Pipe Offset are set to zero
« Generator Position is set to equal to Zero Position
« Then Reference Position equals Pipe Position + Generator Position

About associated data on Positions

The following data are illustrated in the figure below.

NOTE

All positions are in user units with Modulo applied if active, unless specified.

Position / Offset  Description

ActualPosition Actual refersto the actual position of the underlying Drive. It is the current
position of the drive in user units. It is the sum of the feedback value
(Position actual value) returned from the communication link to the drive,
the power ON Delta Offset. and any zero-offset due to an MLWritePos

function (MLAxisWritePipPos: MLAxisWritePos)- Normally the value of
power on delta offset is zero.

ActualPos := FeedbackPos + ZeroOffset

CurrentPosition  Current Position is the actual command value being sent to the drive. Itis an
unsigned 32-bit integer value (fraction = zero). When in the power on
condition this value is the command value that represents the target value
in the communication link (Position demand value). It is not in user units, but
in Drive units of 2**20 units per revolution of the drive.

CurrentPos := ReferencePosition + ZeroOffset

FeedbackPosition Feedback Position is the “Position actual value” read from the drive.
FeedbackPos relates to the TxPDO value of 'Actual position value'

GeneratorPosition Generator position is the summation of all previous commands to the Axis
internal trapezoidal motion generator. It is also a collector of
uncompensated motion due to MLAxisWritePos being used to modify actual
position via the zero offset value and the adjustment in commanded value to
insure no steps in the Current position command. It also accumulates
changes in pipe position due to activate and deactivation of the pipe and
convertor output to pipe position of the axis.

MotorPosition Motor Position relates to the RxPDO value of 'Position demand value'

MotorPosition = CurrentPos + PowerOnDeltaOffset

PipePosition The output of the convertor block is written into the PipePosition value
whenever the convertor block is connected to the axis and the pipe is active.
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Position / Offset  Description

Power ON Delta A change was made along time ago to allow absolute feedback to be passed

Offset into the axis rather than always starting at zero actual position. Units are in
Drive units of 2**20 units per revolution. On Drive Power On this value is
set to be the difference between the “ActualPosition value” and the
“Position demand value” last sent to the drive. It is then added to the
Current position value when the “Position demand value” is updated. It is
read in User Units without periodicity applied.

ReferencePosition Reference Position is the summation of pjpePosition and
GeneratorPosition:

I ReferencePosition = Pipe Position + Generator Position

Zero Offset Affected by the MLAxisWritePos function to adjust the actual position to the
desired value of the command by setting zero offset to the difference
between the desired and actual position, and applying the change to modify
the generator position so that the reference position tracks the change in
reference.

Pipe

User units

PipePosition GeneratorPosition

@ ActualPosition

ReferencePosition Jf& Offset

FeedbackPosition

s

MotorPosition

2.1.4.48.2 Arguments
2.1.4.48.2.1 Input

ID Description  1p Name of the Axis block.
Data type DINT
Range —
Unit N/A
Default —
Position Description  pogsition offset.

Data type LREAL
Ra nge

Unit User unit

Default

2.1.4.48.2.2 Output
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Default (.Q) Description
Data type
Unit

Returns true when function successfully executes.
BOOL
N/A

2.1.4.48.3 Previous Function Name
MLAXisSetZero

2.1.4.48.4 Example
2.1.4.48.4.1 Structured Text

I MLAxisWritePos ( PipeNetwork.Axisl, 0) ;

2.1.4.48.4.2 Ladder Diagram

MLAxisWWriteFos
En
PipeNatwark AXIS1 >ID
0 >—{Paosition

Qutput_True

2.1.4.48.4.3 Function Block Diagram

MLAXisWritePos

Pipellstwork AXIS1___ |—— 1
0 '7 Position
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2.1.4.49 MLAXxisWriteUUnits

2.1.4.49.1 Description

Set the user units per revolution value of the axis. Returns TRUE if the function succeeded. User units
are user-defined position units used within the KAS application Selected units must be as natural as
possible and must make sense for the machine It must be related to the final moving object (e.g. the
driven belt rather than the axis shaft) The same unit must be used for all related axes for simplicity
reasons Speeds are defined in [user units / second] and accelerations in [user units / second2]

2.1.4.49.2 Arguments

Pipe Metwaork

2.1.4.49.2.1
AxisID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _
2.1.4.49.2.2 Output
Default (.Q) Description  peturns true when function successfully executes.
Data type BOOL
Unit N/A
UserUnitsPerRev Description  gats the Axis User Units per revolution.
Data type LREAL
Unit N/A

2.1.4.49.3 Example
2.1.4.49.3.1 Structured Text

MLAxisWriteUUnits (PipeNetwork.Axisl, 360 ) ;

2.1.4.49.3.2 Ladder Diagram

MLAxisVWriteUUnits
Qutput_True
En Q I
PipeMetwork AXIS1 >—AxisID
360 >—UserUnitsPer

2.1.4.49.3.3 Function Block Diagram
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360

tAxisiD

MLAxizWriteUUnits

UserUnitzPerRev
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' Qutput_True
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2.1.4.50 MLPNAXxisCreate

2.1.4.50.1 Description

Pipe Metwaork

Creates a new axis object. Returns the ID of the newly created axis object or 0 if the function failed.

* TIP

This function should be called after MLMotionInit is called and before MLMotionStart is called.

MLPMAxIs Create
—En Ok

—{Mame 0

Drivertame

DrivefexisMumber

—lAddress

2.1.4.50.2 Arguments
2.1.4.50.2.1 Input

Name

DriverName

DriveAxisNumber

Address

Description
Data type
Range

Unit
Default
Description
Data type
Range

Unit
Default

Description

Data type
Range

Unit
Default
Description
Data type
Range

Unit

Name of the created Axis.
STRING

N/A
Is the Motion bus driver name or Simulated.
STRING

N/A

This one-based number specifies the axis on the drive. For
a single-axis drive, this number should be 1.

UINT

[1,256]

N/A

Axis motion bus address
DINT

N/A

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS Reference Manual - Motion Library | 2 Motion Library

Default

.

2.1.4.50.2.2 Output
‘oK Description

Returns true when function successfully executes.
Data type BOOL

Unit N/A

2.1.4.50.3 Example
2.1.4.50.3.1 Structured Text

I PipeNetwork.AXIS1 := MLPNAxisCreate ('AXIS1l', 'SercosDriver',0,1001);

2.1.4.50.3.2 Ladder Diagram

MLPNAxisCreate

En oK

|| En OK |
Axis_1 ID

{ | Name D | |
Driver

{ | DriverName

DrvAx

{ | DriveAxisNumber
Address

{ | Address

2.1.4.50.3.3 Function Block Diagram

WPNAHSCRERTE | 0 0 7

Aodis_1 et Name [ “— OK
Driver mDrivetName | T
D . mOnvefsMumber | 0 0 T T
— S O EE T
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2.1.4.51 Usage Example of Axis Functions

Speed

“““““““ TRAVEL_SPEED

T ML AxisRel time
MLAxisAbs
MLAxisGenlsRdy = FALSE MLAxisGenlsRdy = TRUE

MLAxisMoveVel(Speed) starts to run the axis. Then MLAxisGenIsRdy returns TRUE when the Speed

is reached.
< d Speed reached
pee MLAxisGenlsRd = TRUE
N
y—-——-
”

“““““““ TRAVEL_SPEED

R\\\\\ time

ML Axishowveel
MLAxisGenlsRdy = FALSE

MLAxisMoveVel(0.0) reduces the speed down to 0. Then MLAXisGenlIsRdy returns TRUE once the
axis is ready.

ML Axishowveel(0.0)
Speed MLAxIsGenlsRdy = FALSE

““““““ TRAVEL_SPEED

f time

MLAxIsGenlsRdy = TRUE

Figure 2-20: Axis Functions Usage

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS Reference Manual - Motion Library | 2 Motion Library

2.1.5 Motion Library - Cam Profile

Name

MLCamlInit
MLCamSwitch
MLPrfReadIOffset

MLPrfReadIScale
MLPrfReadOOffset

MLPrfReadOScale

MLPrfWriteIOffset
MLPrfWriteIScale
MLPrfWriteOOffset
MLPrfWriteOScale
MLProfileBuild

MLProfileCreate
MLProfileInit
MLProfileRelease

Description R
type

Initializes a cam Pipe Block with user-defined settings BOOL
Switches profiles of the selected cam object BOOL
Returns the Input Offset value of a selected cam None
profile

Returns the Input Ratio value of a selected cam profile None
Returns the Output Offset value of a selected cam None
profile

Returns the Output Ratio value of a selected cam None
profile

Sets the Input Offset value of a selected cam profile BOOL
Sets the Input Ratio value of a selected cam profile BOOL

Sets the Output Offset value of a selected cam profile BOOL
Sets the Output Ratio value of a selected cam profile ~ BOOL

Builds a cam profile from application data See
Output
Creates a new cam profile object None
Initializes a previously created cam profile object BOOL
Removes a Profile so the Profile ID may be used bya See
different or new Profile. Output
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2.1.5.1 MLCamlnIt P||:|E' Metwark .".l"'

2.1.5.1.1 Description

Initializes a Cam Pipe Block for use in a PLC Program. Function block is automatically called if a Cam
Block is added to the Pipe Network, with user-defined settings then entered in the Pipe Blocks
Properties screen.

The Cam Pipe Block is used to generate motion profiles of any shape. These profiles are created and
initiated separately and the shape is modified with the Cam Editor. With the Editor profiles can be
changed graphically or by manually changing values in a numeric table relating input and output
values with specific slopes. The Cam Editor software tool provides the capability to visualize, analyze,
edit, and smooth profiles.

With the PipeNetwork (PN) Cam block:
« the Cam block’s profile is in reference to the input positions coming into the PN Cam block
(Master Absolute)

« the PN Cam block output positions are in reference to PN Cam block’s output position at the
end of the last cam cycle (Slave Relative)

Profile switching can be done on the fly, without losing synchronization and without dead time. In
addition, the offsets and ratios of Cam Profiles can be changed on the fly. See Cam Profile Switching
for more information.

NOTE

CAM objects are normally created in the Pipe Network using the graphical engine. Then you do not
have to add MLCamlInit function blocks to their programs. Parameters are entered directly in pop-
up windows, and the code is then automatically added to the current project.

2.1.5.1.2 Arguments

2.1.5.1.2.1 Input
BlockID Description

ID number of a created Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default CAM
ProfileName Description  Name of the current profile assigned to the cam. It must

be a declared profile object

Data type STRING
Ra nge

Unit N/A
Default
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ModuloPosition Description iy of the period of the cam output values expressed in
user units, for a cyclic system

Data type LREAL

Range —
Unit User unit
Default 360.0
2.1.5.1.2.2 Output
Default (.Q) Description  Retyrns TRUE if the CAM Pipe Block is initialized

Data type BOOL

Unit N/A

2.1.5.1.2.3 Return Type
BOOL

2.1.5.1.3 Related Functions
MLProfileCreate
MLProfileInit

2.1.5.1.4 Example
2.1.5.1.4.1 Structured Text

//Initialize a Pipe Network block named “CAM” with a profile named
“Profile A”, set the cam modulo position to 360

CAM := MLBlkCreate( 'CAM', 'CAM' );

MLCamInit ( CAM, 'Profile A', 360.0 );

2.1.5.1.4.2 Ladder Diagram

MLCaminit
En a I
CAM >—EBlockD
Profile_A' > ProfieName
360 >—ModuloPosition

2.1.5.1.4.3 Function Block Diagram

MLCaminit ‘Done
CAM [ BlockiD Q—’Q—{
Profile A —ProfileName '
360.0 ModuloPosition
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2.1.5.2 MLCamSwitch Pipe Metwork

2.1.5.2.1 Description

Switches the CAM Profile in a selected CAM object. Can be used in combination with a comparator to
check that profiles are switched at a time where the input and output values of both the old and new
profiles are equal, so an Axis receives continuous position values and does not jump.

These profiles are created and initiated separately and the shape is created with the CAM Editor. With
the Editor profiles can be changed graphically or by manually changing values in a numeric table
relating input and output values with specific slopes. The Cam Editor software tool provides the
capability to visualize, analyze, edit, and smooth profiles.

See Cam Profile Switching for more information.
2.1.5.2.2 Arguments
2.1.5.2.2.1 Input

BlockID Description  1p qumber of an initialized CAM Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default —
ProfileID Description  Name of the new CAM profile which is assigned to the CAM

Pipe Block. It must be a declared profile object.
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.5.2.2.2 Output
Default (.Q) Description  peturns TRUE if the CAM Profile is changed

Data type BOOL

Unit N/A

2.1.5.2.2.3 Return Type
BOOL

2.1.5.2.3 Related Functions
MLProfileCreate
MLProfileInit
MLPrfWriteIOffset
MLPrfWriteOScale

2.1.5.2.4 Example
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2.1.5.2.4.1 Structured Text

//Switch CAM Profile

MLCamSwitch (PipeNetwork.CAM, Profiles.Profile B);

2.1.5.2.4.2 Ladder Diagram

MLC amSwitch
En aF———O—

PipeMetwork CAM > BlockiD

Profiles.Profile_B > PrafilelD

2.1.5.2.4.3 Function Block Diagram

MLC armSwitch ‘Done

PipeNetwork. &M —{BlockiD Q—’Q—{

Praofiles Profile_E  —FrofilelD
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2.1.5.3.1 Description

Returns the Input Offset value of a selected CAM Profile. Offsets can be changed on the fly to modify
the CAM Profile while maintaining its shape. A change in input offset is equivalent to shifting the CAM
Profile on the x or Input Axis.

Cutput A

INFUT OFFSET

L
Fa

]

Input

Figure 2-21: MLPrfReadIOffset
2.1.5.3.2 Arguments
2.1.5.3.2.1 Input

Description  Name of an initialized CAM Profile
Datatype DINT

ProfileID Range [-2147483648, 2147483648
Unit N/A
Default —

2.1.5.3.2.2 Output

OK Description  Returns true when function successfully executes
Datatype BOOL

Offset Description  Returnsthe Input Offset of the selected CAM Profile
Datatype LREAL
Unit N/A

2.1.5.3.3 Related Functions
MLPrfWriteIOffset
MLProfileCreate
MLProfileInit

2.1.5.3.4 Example
2.1.5.3.4.1 Structured Text

//Save value of input offset

CamOffset := MLPrfReadIOffset( Profiles.Profile A );

2.1.5.3.4.2 Ladder Diagram
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MLPrfReadIOf f et
En oK ———CO—

Profiles.Prafile_&  >HProfilelD  Offset = CamOffset

2.1.5.3.4.3 Function Block Diagram

MLPrfReadIOff=et

Prafiles Profile_A [—F'rufileID Offset—| CamOffset
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2.1.5.4.1 Description

Returns the Input Ratio value of a selected CAM Profile. Ratios can be changed on the fly to modify
the CAM Profile while maintaining its basic shape. A change in input ratio is equivalent to stretching
the CAM Profile on the X (or Input) Axis. A negative value is not allowed.

Output
INPUT RATIO

Input

Figure 2-22: MLPrfReadIScale
2.1.5.4.2 Arguments

2.1.5.4.2.1 Input

Description  ID number of an initialized CAM Profile
Data type DINT

ProfileID Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.5.4.2.2 Output
Description Returns the Input Ratio of the selected CAM Profile
Ratio Data type LREAL
Unit N/A
2.1.5.4.3 Related Functions
MLPrfWriteIScale
MLProfileCreate
MLProfileInit

2.1.5.4.4 Previous Function Name
MLPrfGetIRatio

2.1.5.4.5 Example
2.1.5.4.5.1 Structured Text
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//Save value of input ratio

CamRatio := MLPrfReadIScale( Profiles.Profile A );

2.1.5.4.5.2 Ladder Diagram

MLPrfReadIScale
En oK ———CO—

Profiles. Prafile_A > ProfilelD Ratio = CamRatio

2.1.5.4.5.3 Function Block Diagram

MLPrfReadIlScals

Prafiles Profile_A [—F'rufileID Rati0—| CamRatio
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2.1.5.5.1 Description

Returns the Output Offset value of a selected CAM Profile. Offsets can be changed on the fly to
modify the CAM Profile while maintaining its shape. A change in output offset is equivalent to shifting
the CAM Profile on the Y (or Output) Axis.

Output A

SN o [Y fl
7 \ Input

P \ OUTPUT OFFSET

Figure 2-23: MLPrfReadOOffset
2.1.5.5.2 Arguments
2.1.5.5.2.1 Input

Description  ID number of an initialized CAM Profile
Datatype DINT

ProfileID Range [-2147483648, 2147483648
Unit N/A
Default —

2.1.5.5.2.2 Output

Description  Returns the Output Offset of the selected CAM Profile
Offset Data type LREAL
Unit N/A

2.1.5.5.3 Related Functions
MLPrfWriteOOffset
MLProfileCreate
MLProfileInit

2.1.5.5.4 Example
2.1.5.5.4.1 Structured Text

//Save value of output offset

CamOffset := MLPrfReadOOffset( Profiles.Profile A );
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2.1.5.5.4.2 Ladder Diagram

MLPrfReadO0ff=e
En Ok ——C—

Profiles. Prafile_A  >HProfilelD  Offset = CamOffset

2.1.5.5.4.3 Function Block Diagram

MLPrfReadOOf f=st

Prafiles Profile_A [—F'rufileID Offset—| CamOffset
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2.1.5.6.1 Description

Returns the Output Ratio value of a selected CAM Profile. Ratios can be changed on the fly to modify
the CAM Profile while maintaining its basic shape. A change in output ratio is equivalent to stretching,
and flipping if negative, the CAM Profile on the Y (or Output) Axis.

A
Output

L.

/ N\ . Input

: ' OUTPUT RATIO

Figure 2-24: MLPrfReadOScale
2.1.5.6.2 Arguments

2.1.5.6.2.1 Input
Description  ID number of an initialized CAM Profile

Datatype DINT

ProfileID Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.5.6.2.2 Output
Description  Returns the Output Ratio of the selected CAM Profile

Ratio Data type LREAL
Unit N/A

2.1.5.6.3 Related Functions
MLPrfWriteOScale
MLProfileCreate

MLProfileInit

2.1.5.6.4 Previous Function Name
MLPrfGetORatio

2.1.5.6.5 Example

2.1.5.6.5.1 Structured Text
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//Save value of output ratio

CamRatio := MLPrfReadOScale( Profiles.Profile A );

2.1.5.6.5.2 Ladder Diagram

MLPrfReadOScale

En oW ——

Profiles. Prafile_A > ProfilelD Ratio = CarnRatio

2.1.5.6.5.3 Function Block Diagram

MLPrfReadOScale

Prafiles Profile_A [—F'rufileID Rati0—| CamRatio
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2.1.5.7 MLPrfWritelOffset

Pipe Metwaork

2.1.5.7.1 Description

Set the Input Offset value of a selected CAM Profile. Offsets are changed on the fly to modify the
CAM Profile while maintaining its shape. A change in input offset is equivalent to shifting the CAM

Profile on the X (or Input) Axis.

Cutput A

INFUT OFFSET

L
Fa

Figure 2-25: MLPrfWriteIOffset
2.1.5.7.2 Arguments

2.1.5.7.2.1 Input

Description
Datatype
Range
Unit
Default

ProfileID

Description
Datatype
Range
Unit
Default

Offset

2.1.56.7.2.2 Output

Description

Default (.Q) Data type

Unit
2.1.5.7.2.3 Return Type
BOOL

2.1.5.7.3 Related Functions
MLPrfReadIOffset
MLProfileCreate
MLProfileInit

2.1.5.7.4 Example
2.1.5.7.4.1 Structured Text

]

Input

ID number of an initialized CAM Profile
DINT

[-2147483648, 2147483648]

N/A

Desired new value of Input Offset
LREAL

N/A

Returns TRUE if the Input Offset is changed to the new
value

BOOL

N/A
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//Change the value of input offset

MLPrfWriteIOffset( Profiles.Profile A , 45 );

2.1.5.7.4.2 Ladder Diagram

MLPrfWritelOf f=et

En or—{—

Profiles. Prafile_& >-PrafilelD

45 “HOffset

2.1.5.7.4.3 Function Block Diagram

MIPriWriteIOffset|  LONE

Prafiles Profile_& —ProfilelD Q—’Q—{

45 —Offset
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2.1.5.8 MLPrfWritelScale

Pipe Metwaork o

2.1.5.8.1 Description

Set the Input Ratio value of a selected CAM Profile. Ratios are changed on the fly to modify the CAM
Profile while maintaining its basic shape. A change in input ratio is equivalent to stretching the CAM

Profile on the X (or Input) Axis.

Output
INPUT RATIO

Figure 2-26: MLPrfWriteIScale
2.1.5.8.2 Arguments

2.1.5.8.2.1 Input

Description
Data type
Range
Unit
Default

ProfileID

Description
Datatype
Range
Unit
Default

Ratio

2.1.5.8.2.2 Output

Description
Datatype
Unit

Default (.Q)

2.1.5.8.2.3 Return Type
BOOL

2.1.5.8.3 Related Functions
MLPrfReadIScale
MLProfileCreate
MLProfileInit

2.1.5.8.4 Previous Function Name
MLPrfSetIRatio

Input

ID number of initialized CAM Profile
DINT

[-2147483648, 2147483648

N/A

Desired new value for Input Ratio
LREAL

Positive

N/A

Returns TRUE if the Input Ratio is changed
BOOL
N/A
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2.1.5.8.5 Example

2.1.5.8.5.1 Structured Text

//Change value of input ratio

MLPrfWriteIScale( Profiles.Profile A, 360 );

2.1.5.8.5.2 Ladder Diagram

MLPrfWritelScals
En o—0—
Profiles. Profile_& > PrafilelD
360 HRatin

2.1.5.8.5.3 Function Block Diagram

MLPrfUritelScale| DOME
Profiles Profile_A —ProfilelD Q—Q—{
360 —{Fatio
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2.1.5.9 MLPrfWriteOOffset

Pipe Metwaork o

2.1.5.9.1 Description

Changes the Output Offset value of a selected CAM Profile. Offsets are changed on the fly to modify
the CAM Profile while maintaining its shape. A change in output offset is equivalent to shifting the
CAM Profile on the Y (or Output) Axis.

Output A

-

Input

OUTPUT OFFSET

Figure 2-27: MLPrfWriteOOffset

2.1.5.9.2 Arguments

2.1.5.9.2.1 Input

Description  ID number of an initialized CAM Profile
Datatype DINT
ProfileID Range [-2147483648, 2147483648]
Unit N/A
Default —
Description  Desired new value of Output Offset
Datatype LREAL
Offset Range —
Unit N/A
Default —
2.1.5.9.2.2 Output
Description  Returns TRUE if the Output Offset value is changed
Default (.Q) Data type BOOL
Unit N/A

2.1.5.9.2.3 Return Type
BOOL

2.1.5.9.3 Related Functions

MLPrfReadOOffset
MLProfileCreate
MLProfileInit

2.1.5.9.4 Example
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2.1.5.9.4.1 Structured Text

//Change value of output offset

MLPrfWriteOOffset ( Profiles.Profile A , 45 );

2.1.5.9.4.2 Ladder Diagram

MLPrfWriteOOf f=et

En o—O—
Profiles. Prafile_A > ProfilelD
45 SHOffset

2.1.5.9.4.3 Function Block Diagram

MLPrfWritellf fost Dane

Prafiles Profile_& —ProfilelD Q—’Q—{

45 —Offzet
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2.1.5.10.1 Description

Set the Output Ratio value of a selected CAM Profile. Ratios are changed on the fly to modify the CAM
Profile while maintaining its basic shape. A change in output ratio is equivalent to stretching, and
flipping if negative (as shown on figure below), the CAM Profile on the Y (or Output) Axis.

A
Output

L.

Input

OUTPUT RATIO

Figure 2-28: MLPrfWriteOScale
2.1.5.10.2 Arguments

2.1.5.10.2.1 Input
Description  ID number of an initialized CAM Profile
Datatype DINT
ProfileID Range [[2147483648, 2147483648]
Unit N/A
Default —
Description  Desired new value of Output Ratio
Data type LREAL
Ratio Range —
Unit N/A
Default —
2.1.5.10.2.2 Output
Description  Returns TRUE if the Output Ratio is changed
Default (.Q) Data type BOOL
Unit N/A

2.1.5.10.2.3 Return Type
BOOL

2.1.5.10.3 Related Functions
MLPrfReadOScale
MLProfileCreate
MLProfileInit

2.1.5.10.4 Previous Function Name
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MLPrfSetORatio
2.1.5.10.5 Example

2.1.5.10.5.1 Structured Text

//Change value of output ratio

MLPrfWriteOScale( Profiles.Profile A , -180 );

2.1.5.10.5.2 Ladder Diagram

MLPrfWritedScals
En op—O0—
Profiles. Prafile_A > ProfilelD
-180 Ratio

2.1.5.10.5.3 Function Block Diagram

MLPrfWriteOScale| DONE

Profiles Profile_A —ProfilelD Q—’Q—{

-180 —Fatia
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2.1.6 Motion Library - Comparator

* TIP

« For a Comparator function example, see Usage example of Comparator Functions

Name Description Return type

MLCompCheck  Checksif the reference of a comparator Pipe Block BOOL
has been crossed. Returns TRUE if the reference has
been crossed

MLComplInit Initializes a comparator Pipe Block with user-defined BOOL
settings

MLCompReadRef Returns the reference position of a comparator None
block

MLCompReset Clears the Transition Flag of a comparator Pipe Block BOOL
MLCompWriteRef Sets the reference position of a comparator block BOOL

2.1.6.1.1 Description

Check if the reference of a comparator Pipe Block has been crossed. Returns the Transition Flag of a
comparator object, which turns TRUE if the input position to the comparator is greater or equal to the
reference. The Comparator Transition Flag stays TRUE until it is reset.

QufputValue [ = InputValue
MLCompCheck Q=TRUE

Reference --------- »*-

MLCompWriteRef
MLCompCheck Q =FALSE

Time

Figure 2-29: MLCompCheck

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.6.1.2 Arguments
2.1.6.1.2.1 Input

BlockID Description  1p humber of an initiated Comparator object

Data type DINT
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Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.6.1.2.2 Output
Default (.Q) Description  peturns TRUE if reference position of the Comparator
object has been crossed
Data type BOOL
Unit N/A

2.1.6.1.2.3 Return Type
BOOL

2.1.6.1.3 Related Functions
MLCompReset
MLCompWriteRef
MLCompReadRef

2.1.6.1.4 Example

2.1.6.1.4.1 Structured Text

//Check if Comparator Reference has been reached

bCrossed := MLCompCheck( PipeNetwork.MyComp ) ;

2.1.6.1.4.2 Ladder Diagram

| MLCompCheck

En ]

‘Pmewaom.MyComp >—BMCMD

2.1.6.1.4.3 Function Block Diagram

MLCampCheck | hDone

[FsNerar G |—slockD___o—(H

2.1.6.2 MLComplnit |Fipe Metwaork

2.1.6.2.1 Description

hCone
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Initializes a comparator Pipe Block for use in a PLC Program. Function block is automatically called if a
Comparator Block is added to the Pipe Network, with user-defined settings entered in the Pipe

Blocks Properties screen.

The Transition Flag of a comparator object turns TRUE if the input position to the comparator is
greater or equal to the reference. The Comparator Transition Flag stays TRUE until it is reset.

If the input ThroughZero is set to TRUE, system must cross zero and then the reference position
before the Transition Flag is set. If ThroughZero is FALSE, Transition Flag is set immediately if the
input pipe position is greater or equal to the Reference value.

NOTE

Comparator objects are normally created in the Pipe Network using the graphical engine. Then you
do not have to add MLComplInit function blocks to their programs. Parameters are entered directly
in pop-up windows, and the code is then automatically added to the current project.

2.1.6.2.2 Arguments

2.1.6.2.2.1 Input
BlockID Description  1p hymber of a created Comparator Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
ModuloPosition Description iy of the period of a cyclic system
Data type LREAL
Range _
Unit User unit
Default _
ThroughZero Description  \when TRUE, system must cross zero and then the
reference position before the Transition Flag is set. If
FALSE, Transition Flag is set immediately if the input pipe
position is greater then or equal to the Reference value.
Data type BOOL
Range 0 1
Unit N/A
Default _
Reference Description  get the reference position in the new Comparator object
Data type LREAL
Range _
Unit User unit
Default
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2.1.6.2.2.2 Output

Default (.Q) Description  peatyrns TRUE when function starts to execute

Data type BOOL

Unit N/A

2.1.6.2.2.3 Return Type
BOOL

2.1.6.2.3 Related Functions
MLBIkCreate

MLCompCheck
MLCompReset
MLCompWriteRef

2.1.6.2.4 Example
2.1.6.2.4.1 Structured Text

//Initiate a created Comparator Block named “MyComp” to:
// Modulo of 360
// Require the input position to first cross 0 before the
// MLCompCheck output is triggered
// Input compared position to 45

MyComp := MLBlkCreate( 'MyComp', 'COMPARATOR' );
MLCompInit ( MyComp, 360.0, TRUE, 45.0 );

2.1.6.2.4.2 Ladder Diagram

MLComplnit
hCone

En Q I

Pipatletwark. My Comp >—B|DCkID

360 > ModuloPasition
TRUE > ThroughZera
45 Reference

2.1.6.2.4.3 Function Block Diagram

MLC omplnit hDane
[ PipeNetwark MyComp [—{BlockiD Q—’Q—{
360 MaoduloPosition
TREUE  ——ThroughZero
45 —Reference

2.1.6.3 MLCOmpReadRef PIF'E Net'ﬂ'ﬂrkf’f

2.1.6.3.1 Description

Kollmorgen | kdn.kollmorgen.com | December 2020 164




KAS Reference Manual - Motion Library | 2 Motion Library

Returns the reference position of a comparator block. The Transition Flag of a comparator object
turns TRUE if the input position to the comparator is greater or equal to the reference. The
Comparator Transition Flag stays TRUE until it is reset.

2.1.6.3.2 Arguments
2.1.6.3.2.1 Input

BlockID Description  1p humber of an initiated Comparator object

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.6.3.2.2 Output
Reference Description  peturns the current reference position of the Comparator
object

Data type LREAL

Unit User unit

2.1.6.3.3 Related Functions
MLCompWriteRef
MLCompReset
MLCompCheck

2.1.6.3.4 Example

2.1.6.3.4.1 Structured Text

//Return the Comparator Reference value
CompRef := MLCompReadRef ( PipeNetwork.MyComp ) ;

2.1.6.3.4.2 Ladder Diagram

HLCompReadRef
hCone
En Ok,
‘PipeNetwork.MyComp “HBlockiD  Reference — CormpRef

2.1.6.3.4.3 Function Block Diagram

HLCompReadRef

| PipeMetwork MyComp |—B|DC|<|D Reference—| CompRef

2.1.6.4 MLCompReset |Fine Matwark ./

2.1.6.4.1 Description
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or Pipe Block. The Transition Flag of a comparator object turns

TRUE if the input position to the comparator is greater or equal to the reference. The Comparator
Transition Flag stays TRUE until it is reset.

2.1.6.4.2 Arguments
2.1.6.4.2.1 Input

BlockID Description
Data type
Range
Unit

Default

ID number of an initiated Comparator object
DINT

[[2147483648, 2147483648]

N/A

2.1.6.4.2.2 Output

Default (.Q) Description
Data type
Unit

Returns TRUE when function starts to execute
BOOL
N/A

2.1.6.4.2.3 Return Type
BOOL

2.1.6.4.3 Related Functions
MLCompCheck
MLCompReadRef
MLCompWriteRef

2.1.6.4.4 Example
2.1.6.4.4.1 Structured Text

//Clear the Transition Flag of a Comparator object
MLCompReset ( PipeNetwork.MyComp ) ;

2.1.6.4.4.2 Ladder Diagram

| MLCompReset

En ]

Pipatletwark. My Comp >—B|DCkID

2.1.6.4.4.3 Function Block Diagram

hCone

MLCompReset
[ PipeMetwork MyCamp F—ElockiD Q

hDone

—(H
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2.1.6.5.1 Description

Set the reference position of a comparator block. The Transition Flag of a comparator object turns
TRUE if the input position to the comparator is greater or equal to the reference. The Comparator
Transition Flag stays TRUE until it is reset.

If the input ThroughZero is set to TRUE, system must cross zero and then the reference position
before the Transition Flag is set. If ThroughZero is FALSE, Transition Flag is set immediately if the
input pipe position is greater then or equal to the Reference value.

e
QutputValue | = InputValue

with THROUGH_ZERO = YES

MLCompWriteRef
MLCompCheck.Q = FALSE

MLCompCheck.Q=TRUE
Y 4
I’ )

Figure 2-30: MLCompWriteRef

Time

2.1.6.5.2 Arguments

2.1.6.5.2.1 Input
BlockID Description

ID number of an initiated Comparator object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _

ThroughZero Description

When TRUE, system must cross zero and then the
reference position before the Transition Flag is set. If
FALSE, Transition Flag is set immediately if the input pipe
position is greater then or equal to the Reference value.

Data type BOOL

Range 0.1

Unit N/A

Default _

Reference Description e reference position to set in the selected Comparator

object

Data type LREAL

Range _

Unit User unit
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[ Default ]

2.1.6.5.2.2 Output
Default (.Q) Description

Returns TRUE when function starts to execute

Data type BOOL

Unit N/A

2.1.6.5.2.3 Return Type
BOOL

2.1.6.5.3 Related Functions
MLCompCheck
MLCompReadRef
MLCompReset

2.1.6.5.4 Example
2.1.6.5.4.1 Structured Text

//Set the Comparator Reference value

MLCompWriteRef ( PipeNetwork.MyComp , TRUE , 45 );

2.1.6.5.4.2 Ladder Diagram

HLCompWriteRef hOone
En a |

Pipatletwark. My Comp >—B|DCkID
TRUE > ThroughZero

45 “—Reference

2.1.6.5.4.3 Function Block Diagram

HLCompiri teRet hDone
[ PipeNetwork MyCormp —{BlockiD Q—Q—{
TREUE  —ThroughZera
45 —Feference

2.1.6.6 Usage example of Comparator Functions

When you call the MLCompWriteRef function, the output for MLCompCheck becomes True as soon
as the input value reaches the reference.
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QutputValue | = InputValue

Reference - -—-- === p# 0 cic o

MLCompWriteRef
MLCompCheck Q = FALSE

Time
QutputValue | = InputValue
MLCompCheck.Q=TRUE
e
Reference ------—- - ="~ M- - mmmeme
MLCompWriteRef
MLCompCheck.Q = FALSE
Time

The same function can also be called for a cyclic input value.

QutputValue | = InputValue

with THROUGH_ZERO' =NO

MLCompWriteRef
MLCompCheck Q =FALSE

Time
QutputValue | = InputValue
with THROUGH_ZERO' = NO
MLCompWriteRef
MLCompCheck Q = FALSE MLCompCheck Q= TRUE
e
S - -|Reference
i
Time
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When the THROUGH_ZERO parameter is set to YES, the output for MLCompCheck becomes True as
soon as the input value reaches the reference, but not before it has passed through zero.

QutputValue | = InputValue

with THROUGH_ZERQ' = YES

MLCompWriteRef
MLCompCheck Q = FALSE

Time
e
QutputValue | = InputValue
with THROUGH_ZERO' = YES
MLCompWriteRef
MLCompCheck.Q = FALSE
MLCompCheck.Q=TRUE
Time

Figure 2-31: Comparator Functions Usage
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2.1.7 Motion Library - Convertor

Name Description Rl
type
MLCNVConnect  Connects a converter Pipe Block to the specified axis BOOL
MLCNVConnectEx Connects an extra converter Pipe Block to the specified axis. This BOOL
function connects the output of a pipe to an axis data other than the
control position.
MLCNVDisconnect Disconnects a converter Pipe Block from its associated axis BOOL
MLCNVInit Initializes a converter Pipe Block in Position or Speed mode BOOL
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2.1.7.1 MLCNVConnect

2.1.7.1.1 Description

Connect a converter Pipe Block to the specified axis. When using the Pipe Network for coordinated
motion, Pipe Blocks have to be Activated, Connected, and then Powered On before move commands
work.

The Converter block changes the incoming flow of values to continuous position output with no
periodicity. If a converter block is not connected to an Axis, it does not send position output values to
its assigned Axis. Every pipe branch must end in a converter, whether or not it is connected to a
destination Axis object, as seen in Figure 1 below.

iHTEGE [ Cor
INTEGRATOR

+ +

V)

HMASTER:

MASTER BAI51

CAM

ARISE

Figure 2-32: MLCNVConnect

NOTE

All converters in the Pipe Network can be connected at once with the command PipeNetwork
(MLPN_Connect). This calls automatically generated code with MLCNVConnect commands for each
Converter block. Therefore, in a multi-axis program only one command can be used to connect
Pipe Blocks instead of writing code for each Axis separately.

* TIP

The converter block has the ability to control the analog output on the AKD. See for information on
the parameters.

2.1.7.1.2 Arguments

2.1.7.1.2.1 Input
BlockID Description

ID number of an initiated Converter object
Data type DINT

Range [[2147483648, 2147483648]
Unit N/A
Default —

AxisID Description

ID number of an initiated Axis object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default

2.1.7.1.2.2 Output
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Default (.Q) Description  patyrns TRUE if the converter is connected to the Axis
object

Data type BOOL

Unit N/A

.

2.1.7.1.2.3 Return Type
BOOL

2.1.7.1.3 Related Functions
MLCNVConnectEx
MLCNVDisconnect
MLCNVInit

2.1.7.1.4 Example
2.1.7.1.4.1 Structured Text

//Connect a converter Pipe Block named “CNV1” to Pipe Block AXIS1
MLCNVConnect ( PipeNetwork.CNV1, AXIS1 );

2.1.7.1.4.2 Ladder Diagram

MLCNYConnect
En o——

PipeMetwork CMW1 > BlockD

PipeMetwork AXIS1T > 2xisD

2.1.7.1.4.3 Function Block Diagram

MLCMNvCaonnect| Done

PipeNetwork. CNY1 —BlockiD Q—’Q—{

PipeMetwork A5 —dxisID
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2.1.7.2 MLCNVConnectEx

2.1.7.2.1 Description

Connect a converter Pipe Block to the specified axis. This function connects the output of a pipe to an
axis data other than the control position. With this function, several converter Pipe Blocks can
connect to the same axis and acts on different data.

Normally a Converter block sends position values to an Axis. However, some cases exist that require
additional information such as torque feed-forward (IDN 3056) that needs to be provided by a
second converter.

NOTE

This FB does not work when you choose to simulate the device. In such a case, the FB continuously
generates error messages displayed in the Controller log window.

NOTE

Need to add 16#8000 to desired IDN number for ValueID input. 8000 in hexadecimal signals a
vendor-specific IDN value.

2.1.7.2.2 Arguments

21.7.2.2.1
BlockID Description  1p number of an initiated Converter object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
AxisID Description  1p humber of an initiated Axis object
Data type DINT
Range [-2147483648, 2147483648
Unit N/A
Default _
ValuelD Description  Specify the following constant:
« EC_ ADDITIVE_TORQUE_VALUE
(for torque feed-forward)
« EC_ANALOG_OUTPUT
(for control of Analog Output: AKD
parameter: "AOUT.VALUEU")
If the Analog Output is mapped to a PLC variable, the
connection to the analog output by EC_ANALOG_OUTPUT
will not work as the output value will be overwritten by the
PLC mapped variable data. In order to function properly
the AOUT.MODE must be set to “User Mode (mode = 0)".
See the TIP below for more information.
Data type DINT
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Range [-2147483648, 21474836438]
Unit N/A
Default _
Valuelnfo Description  This value is ignored and must be set to zero

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default

* TIP

The PDO values will be overwritten by Mapped PLC variables including a possible link to the
mapping of variables or the section on MLParamWrite() warning indicating that the function block
write of Analog output will be overwritten by the MLCnvConnectEx function.

Precedence rules:

1. A PLCvariable mapped to Analog Output takes precedence.

2. If MLCNVConnect assigns a Pipe output to Analog Output it will take precedence over a
DriveParamWrite function call.

3. DriveParamWrite will modify the Analog Output but get overwritten by the higher
precedent options if they are present.

2.1.7.2.2.2 Output
Default (.Q) Description

Returns TRUE if the converter is connected to the Axis
object

Data type BOOL

Unit N/A

2.1.7.2.2.3 Return Type
BOOL

2.1.7.2.3 Related Functions
MLCNVConnect
MLCNVDisconnect
MLCNVInit

2.1.7.2.4 Example
2.1.7.2.4.1 Structured Text

//Connect a converter Pipe Block named “CNV1” to the pipe block named
AXIS1l, And send feed-forward (EC ADDITIVE TORQUE VALUE) to the drive
MLCNVConnectEx ( PipeNetwork.CNV1, PipeNetwork.AXIS1, EC ADDITIVE TORQUE
VALUE, 0 );

2.1.7.2.4.2 Ladder Diagram
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MLCHYCannectEsx
Dane
En Q I
PipeMetwork, Chyv1 >—ElockiD
PipeMetwork AXIS1 sl
EC_ADDITIVE_TORQUE_WALUE  >—valuelD
] S>—valuelnfo
2.1.7.2.4.3 Function Block Diagram
e e | :Dune.
Pipehletwork. CV ElockiD Q—Q—f
PipeMetwork Ax151 WedslD
[EC_ADDITIVE_TORQUE_VALUE valuelD
| a Valuelnfo
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2.1.7.3 MLCNVConECAT

2.1.7.3.1 Description

This function will connect the output of a pipe convertor block to an Ether CAT Output (Rx) PDO object.
The output value of the convertor block will then be written to the PDO object every update of the
convertor block. The pipe block is specified by the BlockID input and the PDO object is specified by
the DeviceAddr, Index, and SubIndex inputs.

2.1.7.3.2 Arguments

2.1.7.3.2.1 Input
BlockID Description

The convertor block whose output value will be written to
the PDO object. For example: PipeNetwork:CNV1

Data type DINT

Range N/A
Unit N/A
Default _
DeviceAddr Description  The device address of the PDO object to be written.

EtherCAT devices are numbered in order with the first
device being 1001, the second 1002, etc.

Data type INT

Range N/A
Unit N/A
Default _
Index Description  The index of the PDO object to be written. The index can be

determined from the table located in the “PDO
Selection/Mapping"” tab of the EtherCAT device page. (In
Project Explorer, under EtherCAT, select the device, then
select the PDO Selection/Mapping tab.)

Data type UINT

Range N/A
Unit N/A
Default _
SubIndex Description  The syb index of the PDO object to be written. The sub

index can be determined from the table located in the
“PDO Selection/Mapping” tab of the EtherCAT device page.
(In Project Explorer, under EtherCAT, select the device,
then select the PDO Selection/Mapping tab.)

Data type USINT
Ra nge N/A

Unit N/A
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{ Default

2.1.7.3.2.2 Output
Default (.Q) Description

Returns TRUE if this function has successfully connected
the output of the pipe convertor block to the EtherCAT
Output (Rx) PDO Object.

Data type BOOL

Unit N/A

2.1.7.3.3 Related Functions
MLCNVDisconnect
MLCNVInit

2.1.7.3.4 Example
2.1.7.3.4.1 Structured Text

//Connect a converter Pipe Block named “CNV2” to PDO 16#60B2 (Accel FF)
on ECAT address 1002.
MLCNVConECAT ( PipeNetwork.CNV2, 1002, 16#60B2, 0 );

2.1.7.3.4.2 Ladder Diagram

MLCNVConECAT
bMationEngineStarted conECATQ

i En Q g

PipeMNetwork CNV2 BlocklD

INT#1002 DeviceAddr

>_

>_
UINT#16460B2 >Index

pa

USINT#0 Sublndex

2.1.7.3.4.3 Function Block Diagram

MLCNVCon...
Bloc.. Qe conEGATQ

Dev...
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2.1.7.4 MLCNVDisconnect

2.1.7.4.1 Description
Disconnect a converter Pipe Block from its associated axis.

If a converter block is not connected to an Axis, it does not send position output values to its assigned
Axis. Can disconnect one or multiple Axis from the Pipe Network and still send single-axis motion
commands. Axis can be disconnected while the Pipe Positions are reset to different values or if
coordinated motion is only not needed with every axis in the project in a certain state.

2.1.7.4.2 Arguments
2.1.7.4.2.1 Input

BlockID Description  1p humber of an initiated Converter object

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.7.4.2.2 Output
Default (.Q) Description  petyrns TRUE if the converter is disconnected from the

Axis object
Data type BOOL

Unit N/A

2.1.7.4.2.3 Return Type
BOOL

2.1.7.4.3 Related Functions
MLCNVConnect
MLCNVInit

2.1.7.4.4 Example
2.1.7.4.4.1 Structured Text

//Disconnect a converter Pipe Block name “ CNV1” from its present
connection
MLCNVDisconnect ( PipeNetwork.CNV1) ;

2.1.7.4.4.2 Ladder Diagram

MLCHYDisconnect
En o

PipeMetwork CMw1 >HBlockiD
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2.1.7.4.4.3 Function Block Diagram

MLCHYDisconnect Dane

PipeNetwork Cy T —BlockiD Q—’Q—{
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2.1.7.5 MLCNVInit

2.1.7.5.1 Description

Initializes a converter Pipe Block. Function block is automatically called if a Convertor Block is added to
the Pipe Network, with the input mode (position or speed) entered in the Pipe Blocks Properties
screen. The Converter block changes the incoming flow of speed or position values to continuous
position output with no periodicity.

NOTE

Converter objects are normally created in the Pipe Network using the graphical engine. Then you
do not have to add MLCNVInit function blocks to their programs. Parameters are entered directly
in pop-up windows, and the code is then automatically added to the current project.

2.1.7.5.2 Arguments
2.1.7.5.2.1 Input

BlockID Description  1p nymber of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

Mode Description 1 for position mode, 2 for Speed mode. Determines the

type of input to the Converter Object.
Data type DINT
Range [, 2]
Unit N/A
Default _
2.1.7.5.2.2 Output

Default (.Q) Description  petyrns TRUE if the Convertor Pipe Block is initialized
Data type BOOL
Unit N/A

2.1.7.5.2.3 Return Type

BOOL

2.1.7.5.3 Related Functions

MLBIkCreate

MLCNVConnect
2.1.7.5.4 Example

2.1.7.5.4.1 Structured Text
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// Initiate a created convertor block named “CNV1”

CNV1 := MLBlkCreate( 'CNV1', 'CONVERTOR' );
MLCNVInit( CNV1, 1 );
2.1.7.5.4.2 Ladder Diagram
MLCINWARt
En o—O—
CH HBlockiD
1 “HMode

2.1.7.5.4.3 Function Block Diagram

MLCNYINit

CMNYT

1

hode

—ElockiD o

Done

—(H
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2.1.8 Motion Library - Delay

Description

Return type

MLDelayInit Initializes a delay object BOOL

2.1.8.1.1 Description

Initializes a delay object. Returns TRUE if the function succeeded. This FB is automatically created in
the compiled code of a Pipe Network. It is included in the MLPN_CREATE_OBJECT (created in ST) which
is typically executed in a project as part of the startup sequence of the Pipe Network.

2.1.8.1.2 Arguments
2.1.8.1.2.1 Input

BlockID Description  1p nymber of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
CycleDelay Description  Nymber of delay cycles
Data type DINT
Range [0, 9]
Unit Cycle
Default 0

2.1.8.1.2.2 Example
2.1.8.1.2.3 Structured Text

MLDelayInit (PipeNetwork.DELAY1, ),

2.1.8.1.2.4 Ladder Diagram

El Network #1
MLDelaylnit
En Q I
PipeNetwork DELAY1  >-{BlockiD
2 “—CycleDelay
End of Module
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PipeNetwork DELAY1

MLDelaylnit

2

BlocklD

CycleDelay

8]

—

DoneDelaylnit
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2.1.9 Motion Library - Derivator

Description Return type
MLDerInit Initializes a derivator object BOOL
MLDerReadInModPos Returns the input MODULO_POSITION of the Derivator None

block

MLDerWriteInModPos Sets the input MODULO_POSITION of the Derivator block BOOL

2.1.9.1 MLDerlnit Pipe Metworlk

2.1.9.1.1 Description

Initializes an derivator object. Function block is automatically called if a Derivator Block is added to the
Pipe Network, with user-defined settings entered in the Pipe Blocks Properties screen. Input
ModuloPosition is defined to manage the periodicity (modulo) of the input values.

NOTE

Derivator objects are normally created in the Pipe Network using the graphical engine. Then you
do not have to add MLDerInit function blocks to their programs. Parameters are entered directly in
pop-up windows, and the code is then automatically added to the current project.

tput value A = d{input val
output value _(_nwg;ﬂl MODE = RANGE

Input values

Qutput value

\ WMODE = PERIODIC

360 A

Input Periodicity

] -

time

Figure 2-33: MLDerlInit
2.1.9.1.2 Arguments

2.1.9.1.2.1 Input
BlockID Description

ID number of a created Pipe Block
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default
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ModuloPosition Description 15t ModuloPosition of Derivator object

Data type LREAL

Range _
Unit User unit
Default 360.0
2.1.9.1.2.2 Output
Default (.Q) Description

Returns TRUE if the Derivator object is initialized
Data type BOOL

Unit N/A

2.1.9.1.2.3 Return Type
BOOL

2.1.9.1.3 Related Functions
MLBIkCreate
MLDerReadInModPos
MLDerWriteInModPos

2.1.9.1.4 Example
2.1.9.1.4.1 Structured Text

//Create and Initiate a Derivator object
MyDerivator := MLBlkCreate( 'MyDerivator', 'DERIVATOR' );
MLDerInit ( MyDerivator, 360.0 );

2.1.9.1.4.2 Ladder Diagram

MLDerinit
En op—0—
My Derivator >HBlockD
360 > ModuloPasition

2.1.9.1.4.3 Function Block Diagram

MLD erlnit ‘Done
WyDerivator  ——BlockiD Q—Q—i
360 ModuloPositian

2.1.9.2 MLDeI’Read"\MOdPOS P||:|ENEt'I|"|'E|rk1‘.-"-.

2.1.9.2.1 Description
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Returns the Input ModuloPosition of the derivator block. Input ModuloPosition is defined to manage
the periodicity (modulo) of the input values.

For example, if the input value increases each millisecond by one degree then the output value is
1000 degrees per second. Now lets imagine that the input value skips suddenly from 359 to 0.

« If Input ModuloPosition = 360, the output continues to indicate 1000 degrees per second,
indicating that rollover into the next period has been properly handled.

« If Input ModuloPosition = 1000, the output then indicates 359,000 degrees per second,
indicating that the input has incorrectly interpreted roll-over as a 359 degree move in one
millisecond.

tput value A = d{input val
output value _(_nwg;ﬂl MODE = RANGE

Input values

Qutput value

\

WMODE = PERIODIC
360

M

Input Periodicity

0 -

time

Figure 2-34: MLDerReadInModPos

NOTE

The first calculation of a Derivator Pipe Block just after the pipe installation indicates zero
regardless of the initial input value.

2.1.9.2.2 Arguments
2.1.9.2.2.1 Input

ID Description  1p humber of an initiated Derivator object.

Data type DINT

Range [-2147483648, 2147483648]

Unit N/A

Default _

2.1.9.2.2.2 Output
ModuloPosition Description  cyrrent Input ModuloPosition of the selected Derivator

object.

Data type LREAL

Unit User unit
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Default

2.1.9.2.3 Related Functions
MLDerWriteInModPos
MLDerInit

2.1.9.2.4 Example
2.1.9.2.4.1 Structured Text

//save the current input MODULO POSITION of a Derivator object

DerInputPeriod := MLDerReadInModPos ( PipeNetwork.MyDerivator
)

2.1.9.2.4.2 Ladder Diagram

| HLDerReadInModPos
En OK I
‘ PipeMetwork MyDerivator >0 ModuloPosition|— DetlnputPeriod

2.1.9.2.4.3 Function Block Diagram

HLDerReadInModPos

[ PineMetwork MyDerivator |—D MDdU|DPDSitiDn—| DerlnputPeriod

2.1.9.3.1 Description

Sets the Input ModuloPosition of the Derivator block. Input ModuloPosition is defined to manage the
periodicity (modulo) of the input values.

For example, if the input value increases each millisecond by one degree then the output value is
1000 degrees per second. Now lets imagine that the input value skips suddenly from 359 to 0

-If Input ModuloPosition = 360, the output continues to indicate 1000 degrees per second, indicating
that rollover into the next period has been properly handled

-If Input ModuloPosition = 1000, the output then indicates 359,000 degrees per second, indicating
that the input has incorrectly interpreted roll-over as a 359 degree move in one millisecond
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tput value A = d{input val
output value _(_nwg;ﬂl MODE = RANGE

Input values

Qutput value

\ WMODE = PERIODIC

360 A

Input Periodicity

0 -

time

Figure 2-35: MLDerWriteInModPos

NOTE

The first calculation of a Derivator Pipe Block just after the pipe installation indicates zero
regardless of the initial input value.

2.1.9.3.2 Arguments
2.1.9.3.2.1 Input

-

ID Description  1p humber of an initiated Derivator object

Data type DINT

Range [[2147483648, 2147483648]
Unit N/A
Default _
ModuloPosition Description  pasired new value of Input ModuloPosition of the selected

Derivator object
Data type LREAL

Range _
Unit User unit
Default _
2.1.9.3.2.2 Output
Default (.Q) Description  Retyrns TRUE if the Input ModuloPosition value is changed

Data type BOOL

Unit N/A

2.1.9.3.2.3 Return Type
BOOL
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2.1.9.3.3 Related Functions
MLDerReadInModPos
MLDerlInit

2.1.9.3.4 Example
2.1.9.3.4.1 Structured Text

//change the input MODULO POSITION of a Derivator object to 720

MLDerWriteInModPos ( PipeNetwork.MyDerivator, 720 );

2.1.9.3.4.2 Ladder Diagram

HLDerWriteInHodPos
En Q I

PipeMetwork MyDerivator >— |0

720 “—ModuloPosition

2.1.9.3.4.3 Function Block Diagram

MLDerWriteIntodPgs LIONE

| PipeMetwork MyDerivatar —D Q;Q—i

720 WModuloPosition
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2.1.10 Motion Library - Gear

Name Description Return type

MLGearlInit Initializes a Gear Pipe Block with user-defined  BOOL
settings

MLGearReadOffset Returns the offset value of selected Gear Block None

MLGearReadOffSIp Returns the Offset Slope value of selected None
Gear Block

MLGearReadRatio Returns the ratio value of a gear block None

MLGearReadRatSIp Returns the ratio slope value of a gear block None

MLGearWriteOff Sets the Offset value of a selected Gear Pipe BOOL
Block

MLGearWriteOSlp Sets the Offset Slope value of aselected Gear BOOL
Pipe Block

MLGearWriteRatio Sets the Ratio value of a selected Gear Pipe BOOL
Block

MLGearWriteRatSIp Sets the Ratio Slope value of a selected Gear BOOL
Pipe Block

2.1.10.1 Usage example of Gear Functions
The output value starts with offset = 0 and gain = 1 (blue line)

Qutput value | = Input value * GAIN + OFFSET

GAIN =1

OFFSE\T =0 /v

Input value

time

You can call the MLGearWriteOff function to modify the Offset (where Offset_Slope is set with the
MLGearWriteOSIp function).
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Output walue | = Input value ™ GAIN + OFFSET

L =TRUE

N

OFFSET_SLOPE

A

15 /
T Input value

MLGearWrite Off
L =FALSE

time
After setting the Offset (Q=TRUE in the previous figure), you can call the MLGearWriteRatio function
to modify the gear Ratio (where Gain_Slope is set with the MLGearWriteRatSlp function).

Output walue | = Input value ™ GAIN + OFFSET

L =TRUE
GAIN_SLOPE \

MLGearWriteRatio
L =FALSE

15

e

Input value

time

The output value is finally adapted with the gear offset and ratio (blue line).
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h
Output value | = Input value * GAIN + OFFSET

Qutput value

/

Input Value * GAIN

d

Input value

[y
OFFSET \

time

Figure 2-36: Gear Functions Usage
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2.1.10.2.1 Description

Initializes a Gear Pipe Block for use in a PLC Program. This function block is automatically called if a
Gear Block is added to the Pipe Network, with user-defined settings entered in the Pipe Blocks
Properties screen.

The Pipe Block is assigned a Name, Ratio, Offset, and Slopes for changes in Ratio and Offset values.
You can also choose between Modulo or Not modulo mode. Slopes set the limit at which step changes
in Ratio and Offset are implemented.

The output of a Gear Block = Input value * Ratio + Offset

(D IMPORTANT

Be suretosetRatioSlope < (Ratio * EtherCAT Update Rate).The Gear block will
make a jump (without a ramp) from one gear to the next when the RatioSlope is greater than the
Ratio change factor multiplied by the update rate scale factor.

NOTE

If the Gear block's input is a modulo value, and the position delta is greater than % the modulo
value within one sample period in the opposite direction, then the Gear block cannot detect the
change in the direction of motion. As an example, suppose the sample period is 1 msec and the
Master is configured for a 360 degree modulo and the Master position is changed by >180 degrees
within 1 msec. In this case the Gear block cannot determine whether the direction is in the same or
opposite direction.

To avoid modulo calculation problems, either deactivate and reactivate the PipeNetwork when
forcing the Master position with MLMstForcePos, or use a MLMstAbs or MLMstRel move to force
the Master’s position value. For example, to force the Master position to zero you could do the
following:

PipeNetwork (MLPN DEACTIVATE) ;
MLMstForcePos (PipeNetwork.MASTER, )
PipeNetwork (MLPN ACTIVATE) ;

* TIP

Gear objects are normally created in the Pipe Network using the graphical engine. Then you do not
have to add MLGearInit function blocks to their programs. Parameters are entered directly in pop-
up windows, and the code is then automatically added to the current project.

2.1.10.2.2 Arguments

2.1.10.2.2.1 Input

BlockID Description  1p nymber of a created Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default GEAR
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Ratio

Offset

UseUserRatioSlope

RatioSlope

UseUserOffsetSlope

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Ratio of new Gear Pipe Block. Values lower then 1.0 can be
entered, but require aleading zero (for example 0.8
instead of .8)

LREAL
N/A
1.0

Offset of new Gear Pipe Block. Values lower then 1.0 can
be entered, but require aleading zero (for example 0.8
instead of .8)

LREAL
N/A
0.0

FALSE to use the maximum Slope, causing an instantaneous
gear change within one cycle. TRUE to use user-defined
RatioSlope

BOOL
0,1
N/A
FALSE

User-defined limit at which step changes in Ratio are
implemented. Values lower then 1.0 can be entered, but
require aleading zero (for example 0.8 instead of .8)

LREAL
1/sec
0.0

FALSE to use the maximum Slope, causing an instantaneous
gear change within one cycle. TRUE to use user-defined
OffsetSlope

BOOL
0,1
N/A
FALSE

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS Reference Manual - Motion Library | 2 Motion Library

OffsetSlope Description  yser-defined limit at which step changes in Offset are
implemented. Values lower then 1.0 can be entered, but
require aleading zero (for example 0.8 instead of .8)

Data type LREAL

Range _
Unit User unit/sec
Default 0.0
Modulo Description  TRUE when mode is modulo. Modulo mode adapts the

output values according to the ModuloPosition (modulo)
Data type BOOL

Range 0,1
Unit N/A
Default FALSE
2.1.10.2.2.2 Output
Default (.Q) Description  peturns TRUE if the Gear Pipe Block is initialized

Data type BOOL

Unit N/A

2.1.10.2.2.3 Return Type
BOOL

2.1.10.2.3 Related Functions
MLBIkCreate
MLGearWriteRatio

2.1.10.2.4 Example
2.1.10.2.4.1 Structured Text

//Initialize a Gear Pipe Block named GEAR]1 with:

// Ratio = 1,0ffset = 0, User Ratio Slope OFF, User Ratio
// Slope = 0, Offset Slope = 0, and no Modulo

GEAR1 := MLBlkCreate( 'GEAR1', 'GEAR' );

MLGearInit ( GEAR1l, 1.0, 0.0, false, 0.0, false, 0.0, false);

2.1.10.2.4.2 Ladder Diagram
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MLGearlnit
En a I
GEART >—BlockD

1 > Ratio

] > Offset
false >—{UseUserRatioSlope

] >—RatioSlope
false >—{UseUserOffsetSlape

] > OffsetSlope
false >—Modulo

2.1.10.2.4.3 Function Block Diagram

MLGearlnit Initialized
GEAR1 |—BlockiD a—{(H
1 [ Ratin '
0 —Offset
false —lselserRatioSlope
a —FatioSlope
false —lJsellserOffzetSlope
a i OffsetSlope
false Modulo
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2.110.3 MLGearReadOﬁset PIF'E Netlluclrk“."'

2.1.10.3.1 Description
Returns the Offset value of a selected Gear Block from the Pipe Network.
The output of a Gear Block = Input value * Ratio + Offset

2.1.10.3.2 Arguments

2.1.10.3.2.1 Input
BlockID Description

ID number of an initiated an initialized Gear object

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.10.3.2.2 Output
Offset Description  he offset value currently assigned to the selected Gear
Pipe Block
Data type LREAL
Unit User unit

2.1.10.3.3 Related Functions
MLGearWrite Off
MLGearlnit

2.1.10.3.4 Example
2.1.10.3.4.1 Structured Text

//Find the Offset value of Gearl Pipe Block
GearlOffset := MLGearReadOffset( PipeNetwork.GEAR1l );

2.1.10.3.4.2 Ladder Diagram

MLGearReadOff=e
En Ok ———O——

ipeletwork. GEART >HBlockD Offset — Gearl Offset

2.1.10.3.4.3 Function Block Diagram

MLGearReadOf f ==t

[ PipeNetwork GEAR1T |—BlockiD Offse—]  GearlOffset
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2.1.10.4 MLGearReadOffSIp [Fipe Metwark

2.1.10.4.1 Description

Returns the Offset Slope value of a selected Gear Block from the Pipe Network. Offset Slope sets the
limit in User Units per Second at which step changes in offset are implemented. The default value
when creating a Gear Block is OFFSET_SLOPE_MAX or infinite.

2.1.10.4.2 Arguments

2.1.10.4.2.1 Input
BlockID Description

ID number of an initiated an initialized Gear object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.10.4.2.2 Output
Slope Description  The offset slope value currently assigned to the selected

Gear Pipe Block, which may be a different sign than what is
programmed with MLGearWriteOSlp.

Data type LREAL
Unit

User unit/sec

2.1.10.4.3 Related Functions
MLGearWriteOSIp
MLGearlnit

2.1.10.4.4 Example
2.1.10.4.4.1 Structured Text

//Find the Offset Slope value of Gearl Pipe Block
GearlOffsetSlope := MLGearReadOffSlp (PipeNetwork.GEAR1) ;

2.1.10.4.4.2 Ladder Diagram

| HLGearReadOifS1lp
En Ok f——CO—H

‘F’ipeNetwork.GEAm “BlockD Slope > Gearl OffsetSlope

2.1.10.4.4.3 Function Block Diagram

HLGearReadOf£S1lp

| PipeMetwark. GEART —ElockiD Slopel—] GearlOffsetSlope
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2.1.10.5.1 Description

Returns the Ratio value of a selected Gear Block from the Pipe Network. The output of a Gear Block =
Input value * Ratio + Offset

2.1.10.5.2 Arguments

2.1.10.5.2.1 Input
BlockID Description

ID number of an initialized Gear Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.10.5.2.2 Output
Ratio Description  he Ratio value currently assigned to the selected Gear
Pipe Block

Data type LREAL

Unit N/A

.

2.1.10.5.3 Related Functions
MLGearWriteRatio
MLGearlnit

2.1.10.5.4 Example
2.1.10.5.4.1 Structured Text

//Find the Ratio value of Gearl Pipe Block
GearlRatio := MLGearReadRatio (PipeNetwork.GEAR1) ;

2.1.10.5.4.2 Ladder Diagram

| MLGearReadRatio
En OK f——C2—
‘PipeNetwork.GEAm “BlockD Ratio — Gear Ratio

2.1.10.5.4.3 Function Block Diagram

MLGearReadRatio

| PipeMetwark. GEART —EBlockiD Rati)—{  GearlRatio

Kollmorgen | kdn.kollmorgen.com | December 2020 200




KAS Reference Manual - Motion Library | 2 Motion Library

2.110.6 MLGearReadRatst PlFIE Netl.vclrk_v."

2.1.10.6.1 Description

Returns the Ratio Slope value of a selected Gear Block from the Pipe Network. Ratio Slope sets the
limit in 1/Seconds (or s ') at which step changes in Ratio are implemented.

2.1.10.6.2 Arguments
2.1.10.6.2.1 Input

BlockID Description
Data type
Range
Unit
Default

ID number of an initialized Gear Pipe Block
DINT

[[2147483648, 2147483648]

N/A

2.1.10.6.2.2 Output

Slope Description

Data type
Unit

The Ratio Slope value currently assigned to the selected
Gear Pipe Block, , which may be a different sign than what
is programmed with MLGearWriteRatSIp.

LREAL

1/sec(ors™)

2.1.10.6.3 Related Functions
MLGearWriteRatSIp
MLGearlnit

2.1.10.6.4 Example
2.1.10.6.4.1 Structured Text

//Find the Ratio Slope value of Gearl Pipe Block
GearlRatioSlope := MLGearReadRatSlp (PipeNetwork.GEARL) ;

2.1.10.6.4.2 Ladder Diagram

| MLGearEeadRatSlp
En Ok f——C—H
PipeMetwork GEART > BlocklD Slope > GearlRatioSlope

2.1.10.6.4.3 Function Block Diagram

HLGearReadRatSlp

| PipeMetwark. GEART —ElockiD Slope}—] GearlRatinSlope
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2.110.7 MLGearWﬂteOf‘f PlFIE Netl.vclrk_v."

2.1.10.7.1 Description
Sets the Offset value of a selected Gear Pipe Block.
The output of a Gear Block = Input value * Ratio + Offset

* TIP

Values lower then 1.0 can be entered, but require aleading zero (for example 0.8 instead of .8)

2.1.10.7.2 Arguments

2.1.10.7.2.1 Input
BlockID Description

ID number of an initialized Gear Pipe Block
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
Offset Description  New Offset value to be assigned to selected Gear Pipe

Block. Values lower then 1.0 can be entered, but require a
leading zero (for example 0.8 instead of .8)

Data type LREAL

Range _
Unit User unit
Default _
2.1.10.7.2.2 Output
Default (.Q) Description  petyrns TRUE if Offset value is changed in the selected

Gear Pipe Block
Data type BOOL

Unit N/A

2.1.10.7.2.3 Return Type
BOOL

2.1.10.7.3 Related Functions
MLGearReadOffset
MLGearlnit

2.1.10.7.4 Example
2.1.10.7.4.1 Structured Text
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//Set the Offset value of Gearl Pipe Block to 5 User Units

MLGearWriteOff (PipeNetwork.GEAR1, 5.0);

2.1.10.7.4.2 Ladder Diagram

MLGearWriteOff
En o—-yO—-

PipeNstwark. GEART >-BlockiD

5 “HOffset

2.1.10.7.4.3 Function Block Diagram

HIGeaririteOff :DDHE '
PipeNetwark GEAR1 —BlockiD o ( )
5 Cffset
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2.110.8 MLGearWﬂteOS|p PIF'E NEt'ﬁ\'Clrl{‘,-"‘.

2.1.10.8.1 Description

Sets the Offset Slope value of a selected Gear Pipe Block. Offset Slope sets the limit in User Units per
Second at which step changes in offset are implemented. The default value when creating a Gear
Block is OFFSET_SLOPE_MAX or infinite.

* TIP

Values lower then 1.0 can be entered, but require aleading zero (for example 0.8 instead of .8)

2.1.10.8.2 Arguments
2.1.10.8.2.1 Input

BlockID Description  1p nymber of an initialized Gear Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Slope Description  New Offset Slope value to be assigned to selected Gear
Pipe Block. Values lower then 1.0 can be entered, but
require aleading zero (for example 0.8 instead of .8)
Data type LREAL
Range _
Unit User unit/sec
Default _
2.1.10.8.2.2 Output
Default (.Q) Description  Retyrns TRUE if Offset Slope value is changed in the
selected Gear Pipe Block
Data type BOOL
Unit N/A

2.1.10.8.2.3 Return Type

BOOL

2.1.10.8.3 Related Functions

MLGearReadOffSlp

MLGearlnit

2.1.10.8.4 Example

2.1.10.8.4.1 Structured Text
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//Set the Offset Slope value of Gearl Pipe Block to 100

MLGearWriteOSlp (PipeNetwork.GEAR1, 100.0);

2.1.10.8.4.2 Ladder Diagram

HLGearWrite(Slp

En o—CO—

Pipeetwork. GEART > BlockiD

100 “Slope

2.1.10.8.4.3 Function Block Diagram

HLGearWriteOS1p :DDne '
PipeMetwork GEART |—ElockiD o—{ )
100 Slope
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2.1.10.9.1 Description
Set the Ratio value of a selected Gear Pipe Block.
The output of a Gear Block = Input value * Ratio + Offset

* TIP

Values lower then 1.0 can be entered, but require aleading zero (for example 0.8 instead of .8)

2.1.10.9.2 Arguments
2.1.10.9.2.1 Input

BlockID Description  1p nymber of an initialized Gear Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Ratio Description e Ratio value to be assigned to selected Gear Pipe
Block. Values lower then 1.0 can be entered, but require a
leading zero (for example 0.8 instead of .8)
Data type LREAL
Range _
Unit N/A
Default _
2.1.10.9.2.2 Output
Default (.Q) Description  petyrns TRUE if Ratio value is changed in the selected Gear
Pipe Block
Data type BOOL
Unit N/A

2.1.10.9.2.3 Return Type
BOOL

2.1.10.9.3 Related Functions
MLGearReadRatio
MLGearlnit

2.1.10.9.4 Example
2.1.10.9.4.1 Structured Text
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//Set the Ratio value of Gearl Pipe Block to 5

MLGearWriteRatio (PipeNetwork.GEAR1, 5.0);

2.1.10.9.4.2 Ladder Diagram

MLGearWriteRatio

En o—CO—

Pipeetwork. GEART > BlockiD

5 “Ratio

2.1.10.9.4.3 Function Block Diagram

. . . . . . . . HLGearWriteRatio :DDnE.
PipeNetwork GEART —BlockiD Q———{:}{
& Fatio
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2.1.10.10.1 Description

Set the Ratio Slope value of a selected Gear Pipe Block. Ratio Slope sets the limit at which step
changes in ratio are implemented.

@ IMPORTANT

BesuretosetRatioSlope < (Ratio * EtherCAT Update Rate).The Gear block will
make a jump (without a ramp) from one gear to the next when the RatioSlope is greater than the
Ratio change factor multiplied by the update rate scale factor.

* TIP

Values lower then 1.0 can be entered, but require a leading zero (for example 0.8 instead of .8)

NOTE

The GEAR block output will add a position offset to the GEAR block input when using a RatioSlope.
See RatioSlope Offset in the Examples below.

2.1.10.10.2 Arguments

2.1.10.10.2.1 Input
BlockID Description

ID number of an initialized Gear Pipe Block
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
Slope Description  New Ratio Slope value to be assigned to selected Gear Pipe

Block. Values lower then 1.0 can be entered, but require a
leading zero (for example 0.8 instead of .8)

Data type LREAL

Range _
Unit 1/sec
Default _
2.1.10.10.2.2 Output
Default (.Q) Description  peturns TRUE if Ratio Slope value is changed in the selected

Gear Pipe Block
Data type BOOL

Unit N/A

2.1.10.10.2.3 Return Type
BOOL

2.1.10.10.3 Related Functions
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MLGearReadOffSIp
MLGearInit

2.1.10.10.4 Example
2.1.10.10.4.1 Structured Text

//Set the Ratio Slope value of Gearl Pipe Block to 100

MLGearWriteRatSlp (PipeNetwork.GEAR1, 100.0);

2.1.10.10.4.2 Ladder Diagram

HLGearWriteRatSlp
En oF—CO—
PipeNetwork. GEART > BlockiD
100 “Slope

2.1.10.10.4.3 Function Block Diagram

MILGearlriteRatSly :DDnE '
PipeMetwark. GEAR1T ——ElockiD o—
100 —iSlope

2.1.10.10.4.4 RatioSlope Offset

If MLGearWriteRatS|p iS Set as MLGearWriteRatS51lp (| PipeNetwork.GEARIL 12 , GearlRatioSlope 500.0 ): tO
generate aramp (instead of a step) when going from a gear ratio of 1 to 2, then there will be a
position offset when the gear ratio settles as 2. In the image below the ratio goes from 1.0 to 2.0;
Green is PN Gear Block Output and Red is Gearbox Input.

Green line: PN Gear Block Output
. Redline: PN Gearbox Input
. When the ratio is changed

Phase difference

BB RN N

500

® O
AWM o

-500

If MLGearWriteRatSlp is set without a ramp,

MLGearWriteRatSlp( PipeNetwork.GEAR1 12 , GearlRatioSlope l1le+301 ); , then there W|” nOt be an Offset.
1.52403 @
- \@D‘

500

Green line: PN Gear Block Output
Red line: PN Gearbox Input
When the ratio changes

Synched

PN =

-500
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2.1.11 Motion Library - Integrator

Description Return type
MLIntInit Initializes an integrator object BOOL
MLIntWriteOutVal Sets the output value of an integrator object BOOL

2.111.1 MLIntInit Pll:lE' Meatwaork ."l.l'"

2.1.11.1.1 Description

Initializes an integrator object. Function block is automatically called if an Integrator Block is added to
the Pipe Network, with user-defined settings entered in the Pipe Blocks Properties screen.

Integrator object can operate in Modulo or not modulo mode. While in Modulo mode, the output
values are adapted according to the entered ModuloPosition value.

Qutput value \:I[\nput walue] dt
MODE = RANGE

Output values

Input value

N

MODE = PERICDIC

Periodicity

-

time

Figure 2-37: MLIntInit

NOTE

Integrator objects are normally created in the Pipe Network using the graphical engine. Then you
do not have to add MLIntInit function blocks to their programs. Parameters are entered directly in
pop-up windows, and the code is then automatically added to the current project.

2.1.11.1.2 Arguments

2.1.11.1.2.1 Input
BlockID Description

ID number of a created Pipe Block
Data type DINT

Range [[2147483648, 2147483648]
Unit N/A
Default —
ModuloPosition Description Output ModuloPosition of Integrator object

Data type LREAL
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Range _
Unit User unit
Default 360.0
Modulo Description  TRUE when mode is modulo. Modulo mode adapts the

output values according to the ModuloPosition (modulo)

Data type BOOL

Range 0,1
Unit N/A
Default TRUE
2.1.11.1.2.2 Output
Default (.Q) Description  peturns TRUE if the Integrator object is initialized

Data type BOOL

Unit N/A

2.1.11.1.2.3 Return Type
BOOL

2.1.11.1.3 Related Functions
MLBIkCreate
MLIntWriteOutVal

2.1.11.1.4 Example
2.1.11.1.4.1 Structured Text

//Initiate an Integrator Pipe Block named “MylIntegrator” with a Modulo of
360
MLIntInit (MyIntegrator, 360.0, true );

2.1.11.1.4.2 Ladder Diagram

MLIntinit
En a I
MyIntegrator “—BlockD
360 “—ModuloPosition
TRUE >~ Maodulo

2.1.11.1.4.3 Function Block Diagram
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MLIAtInit
ElockD

360
TRUE

ModuloFosition

Modulo

Daone

a—(H

2.1.11.2 MLIntWriteOutVal

2.1.11.2.1 Description

Sets the output value of an integrator object. This function can force the output to an entered value
not dependent on the input value from the Pipe Network.

NOTE

Output value can jump to another value instantly after the function is executed if the Pipe Network

is running.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.11.2.2 Arguments

KAS Reference Manual - Motion Library | 2 Motion Library

Fipe Metwark .

2.1.11.2.2.1 Input
BlockID Description  1p hymber of an initiated Integrator object
Data type DINT
Range [-2147483648, 2147483648
Unit N/A
Default —
Value Description  pesjred new output value of the selected Integrator object
Data type LREAL
Range —
Unit User unit
Default —
2.1.11.2.2.2 Output
Default (.Q) Description  Returns TRUE if the output value if the Integrator object is
changed
Data type  gooL
Unit N/A

2.1.11.2.2.3 Return Type

BOOL

2.1.11.2.3 Related Functions

MLIntInit
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2.1.11.2.4 Example
2.1.11.2.4.1 Structured Text

//change the output value of an integrator object to 35

MLIntWriteOutVal ( PipeNetwork.MyIntegrator, 35.0 );

2.1.11.2.4.2 Ladder Diagram

MLIntWriteOutVal
En a I

PipeMetwork Mylntegrator > BlockiD

380 value

2.1.11.2.4.3 Function Block Diagram

HLIntWriteOutVal|  CJOME

| PipeMetwork Mylntegrator ——BlockiD Q;Q—i
35.0 —{value
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2.1.12 Motion Library - Master
* TIP

« For an example of Master Functions, see Usage example of Master Functions

Functions sorted by types:

Motion Control Inquiry Functions Position setting
MLMstInit MLMstReadAccel MLMstAbs
MLMstRun MLMstReadDecel MLMstAdd
MLMstWriteAccel MLMstReadInitPos MLMstForcePos
MLMstWriteDecel MLMstReadSpeed MLMstRel
MLMstWriteSpeed MLMstStatus

Functions sorted in alphabetical order:

Name Description Return type

MLMstAbs Does an absolute move BOOL

MLMstAdd Does an additive move relative for a specified BOOL
distance from the endpoint of the previous move

MLMstForcePos Forces the specified position. Possible only when ~ BOOL
the block is not moving.

MLMstInit Initializes a master object (TMP generator) BOOL

MLMstReadAccel Gets the present acceleration value of a master None
block

MLMstReadDecel Gets the present deceleration value of a master None
block

MLMstReadInitPos Gets the initial position of a master block None

MLMstReadSpeed Gets the speed of a master block None

MLMstRel Does an Relative move for a specified distance BOOL
from the current position

MLMstRun Jogs at the specified speed. Returns TRUE if the BOOL
function succeeded

MLMstStatus Returns the status of the generator DINT

MLMstWriteAccel Sets the acceleration of a master block BOOL

MLMstWriteDecel Sets the deceleration of a master block BOOL

MLMstWriteInitPos Sets the initial position of a master block BOOL

MLMstWriteSpeed Sets the speed of a master block BOOL

2.1.12.1 Usage example of Master Functions
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Speed

MLMstRel
MLMstAbs

/ {2 =False

TRAVEL_SPEED

MLMstRun(0.0) reduce the speed down to 0.

MLMstRun(0.0)
.Q =FALSE
Speed speed reached
Q= TRUE \
‘*\.‘\““‘A
°----1¢

\ time

Q=TRUE

Figure 2-38: Master Functions Usage
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2.1.12.2 MLMStAbS P'|F|E NE‘['.\IQ[I{VI"'

2.1.12.2.1 Description
Performs a move to an absolute position. Returns TRUE if the function succeeded.

2.1.12.2.2 Arguments
2.1.12.2.2.1 Input

BlockID Description  1p hame of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

Position Description  gats the value of the absolute destination position.
When the Modulo is turned on, see more explanations
below.

Data type LREAL
Range _

Unit User unit
Default _

2.1.12.3 Position with Modulo On

NOTE

This information applies to both MLMstAbs and MLAXxisAbs. For simplicity, the term Axis Block also
refers to Master Block.

When the Modulo is turned on, the Axis Block moves to the targeted position during the
corresponding period, calculated as follows:

« If the Position input is between 0 and the Modulo Position, then the Axis Block moves within
the current period (no position rollover).

« If the Position input is greater than the Modulo Position, then the Axis Block moves during one
of the next period (positive position rollover).
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Position
Setpoint

WMODULO_POSITION

time

The Axis Block works similarly for negative positions: if the Position input is less than zero, then the
Axis Block moves during one of the previous period (negative position rollover).

2.1.12.4 Forcing the direction of rotation

In some applications, the direction of rotation for the axis is forced in one direction only. As a
consequence, the motor movement goes to the next or previous modulo in the following situations:

« Ifthe End Position is less than the Start Position and the direction of rotation for the axis is
forced to be clockwise (the red point shows when the modulo position is reached).

End
a0
Start

(see an example in row#2 of the table below)
. If the End Positionis greater than the Start Position and the direction of rotation for the axis
is forced to be counter clockwise.

S

Start
&0

End
200

(see an example in row#4 of the table below)

Examples
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Start End Directionof Cross Position Input to . .

Position Position rotation Modulo MLAXxisAbs (1) felelbEtence Weved (2)

60 200 clockwise No 200 140 (i.,e.200-60 +0)

60 30 clockwise Yes 390 330 (i.e.30-60 + 360)

60 30 counter No 30 -30 (i.,e.30-60-0)
clockwise

60 200 counter Yes -160 -220 (i.e. 200 - 60 - 360)
clockwise

With:

(1) Position Input = End Position (+ Modulo * Direction of rotation)

(2) Relative Distance Moved = End Position - Start Position ( + Modulo * Direction of rotation)

Where:

Direction of rotation = 1 when clockwise and -1 when anti-clockwise

2.1.12.5 Travel Speed Update with MLAXisAbs

The travel speed of the generator can be updated using the function block MLAxisGenWriteSpd.
Depending on the state of the generator, this speed is directly reflected on the current move or a
future move.

« If MLAXxisAbs is not currently being executed, the new travel speed will be applied for the
trajectory calculation for a future MLAxisAbs command.

« If MLAXisAbs is currently being executed and a new MLAXxisAbs with the same target position is
called, the new travel speed will be taken into account only if the current state of the TMP
profile is the constant velocity or acceleration. If the axis was decelerating to stop at the goal
position the new travel speed will not be taken into account.

« If aMLAXxisAbs is currently being executed and a new MLAXxisAbs with a different target
position is called, the new travel speed is taken into account.

Following are several examples.

A

First
MLAXxisAbs
. Second
MLAXxisAbs
. Initial Speed
New Speed

Figure 2-39: Initial speed is smaller than the new speed
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First
MLAXisAbs
Second
MLAXisAbs

. Initial Speed
New Speed

Figure 2-40: Initial speed is bigger than the new speed

A

. Acceleration

. Constant
Velocity

3. Deceleration

N —

Y

T

Figure 2-41: The speed update is taken into account only if the second MLAXxisAbs is triggered
during acceleration or constant velocity

2.1.12.5.0.1 Output

Default (.Q) Description  peturns true when function successfully executes

Data type BOOL

* TIP

To reduce the load on the CPU, call MLMstAbs only once for each move. This can be achieved by
adding a control variable, which is illustrated below.

// Master: modulo is on and modulo range is 0 - 360 with
rollover at 360

If Not MoveStarted Then

Position := 500;
MLMstAbs ( PipeNetwork.MASTER, Position);
MovesStarted := TRUE;

End if;

NOTE

Perform one of the following to prevent undesired axis movement if modulo is turned on.

« Verify that the Position value is within the modulo range.
« If the Position value is outside of the modulo range, call MLMstAbs function only once. See
the TIP above for an example of how to do this.

2.1.12.5.1 Related Functions
MLMstWriteSpeed
MLMstWriteDecel
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2.1.12.5.2 Examples
2.1.12.5.2.1 Structured Text

//Make an absolute positon move with a Master block called “MASTER” to
position 1000.0
MLMstAbs ( PipeNetwork.MASTER, 1000.0 );

2.1.12.5.2.2 Ladder Diagram

MLMstAbs
MasterMove1Complete

En Q |

PipeMetwork MASTER >—BlockiD

1000.0 >—Position

2.1.12.5.2.3 Function Block Diagram

_ MLMstAbs ~ DoneAbs
PipeNetwork MASTER BlockiD a—CH
1000.0 Position
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2.1.12.6 MLMstAdd

Pipe Metwark

2.1.12.6.1 Description

Performs a move for a specified distance relative to the endpoint of the previous move. Returns

TRUE if the function succeeded.

2.1.12.6.2 Arguments

2.1.12.6.2.1 Input

EN Description  gnaples FB to be executed
Data type BOOL
Range 0 1
Unit N/A
Default _

Block ID Description  1p name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

DeltaPos Description  Re|ative distance to move
Data type LREAL
Range _
Unit User unit
Default _

2.1.12.6.2.2 Output

Default (.Q) Description  peturns true when function successfully executes
Data type BOOL
Unit N/A

2.1.12.6.3 Related Functions
MLMstWriteSpeed
MLMstWriteDecel

2.1.12.6.4 Example
2.1.12.6.4.1 Structured Text
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//At the endpoint of the previous move, with the Master pipe block named
“MASTER”, make a move of 750.0
MLMstAdd ( PipeNetwork.MASTER, 750.0 );

2.1.12.6.4.2 Ladder Diagram

MLMstAdd
StartMove
|P} En Q |
PipeMetwork MASTER > BlockiD
780.0 >—DeltaPaosition

NOTE

You must use a pulse contact to start the FB

2.1.12.6.4.3 Function Block Diagram

MLMstAdd " DoneMstAdd
ElockiD
DeltaPosition

 PipeNetwork MASTER
7500
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2.1.12.7 MLMstForcePos

2.1.12.7.1 Description

KAS Reference Manual - Motion Library | 2 Motion Library

Pipe Metwaork o

Forces the position of a Master Block to a specified position. This block can only be executed when
motion is not occurring. It can be used to force the master starting position to the desired values
from which to start motion.

2.1.12.7.2 Arguments

2.1.12.7.21

EN Description  ppaples FB to be executed
Data type BOOL
Range 0 1
Unit N/A
Default _

Block ID Description  1p name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

Position Description  pefines the Master starting position when the motion

starts
Data type LREAL
Range _
Unit User unit
Default _
2.1.12.7.2.2 Output

Default (.Q) Description  peturns true when function successfully executes
Data type BOOL
Unit N/A

2.1.12.7.3 Related Functions

MLMstReadInitPos
2.1.12.7.4 Example

2.1.12.7.4.1 Structured Text
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//Reset the output position of the Master Pipe Block named “Master” to
2500.0
MLMstForcePos (PipeNetwork.Master, 2500.0);

2.1.12.7.4.2 Ladder Diagram

MLMstForcePos

En Q |
PipeMetwork MASTER >—BlockiD

2600.0 >—{Paosition

NOTE

You must use a pulse contact to start the FB

2.1.12.7.4.3 Function Block Diagram

o MLMstForcePos DonePos
PipeNetwork MASTER BlocklD Q— )—1
2500.0 FPosition
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2.1.12.8 MLMstinit P||:|E NE‘['.';IQ”{“I"'

2.1.12.8.1 Description

Initializes a Master TMP (trapezoidal motion profile) generator block. This function is automatically
created when the MLMaster Block is included in the Pipe Network Editor. Based on the parameters
defined in the pipe block (see figure below), the Inputs for this function are initialized by default.

B MASTER : MASTER X

General Parameters

Sampling Period |1.0 |

Mode Modulo ~

Modulo Position |350.0

|
Travel Speed |1000.0 |
Acceleration |10000.0 |
|
|

Deceleration |10000.0

Initial Position |0.0

Cancel

Figure 2-42: TMP Initialization
2.1.12.8.2 Arguments
2.1.12.8.2.1 Input

Block ID Description  1p name of the Master Block
Data type DINT

Range [[2147483648, 2147483648]
Unit N/A
Default —
ModuloPosition Description  \jodulo Position for cyclic motion systems expressed in

user logical units (Position Rollover Value)

Data type LREAL

Range _
Unit User unit
Default _
Period Description  sampling period of the generator expressed according to

the update cycle (e.g. 2.0 means the sampling is done once
every 2 cycles)

Data type LREAL
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Speed

Acceleration

Deceleration

Initial Position

Modulo

Range
Unit
Default

Description

Data type
Range
Unit
Default

Description

Data type
Range

Unit

Default

Description

Data type
Range
Unit

Default

Description

Data type
Range
Unit
Default

Description

Data type

Range

Cycles

Travel speed value expressed in user logical units per
second. The travel speed value is used to set the constant
speed part of the trapezoidal motion profile

LREAL

User unit / sec

Acceleration value expressed in user logical units per
second squared. The acceleration value is always used to
generate the first part of the trapezoidal motion profile

LREAL

User unit/sec2

Deceleration value expressed in user logical units per
second squared. The deceleration value is always used to
generate the last part of the trapezoidal motion profile

LREAL

User unit/sec2

Initial position value expressed in user logical units. Used
only at the pipe activation to initialize the position starting
point

LREAL

User unit

The available modes are Modulo (True) or No modulo
(False)

BOOL
0,1
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Unit N/A
Default _
2.1.12.8.2.2 Output
Default (.Q) Description  Returns true when function successfully executes
Data type BOOL
Unit N/A

2.1.12.8.3 Example
2.1.12.8.3.1 Structured Text

//Initialize a Master Pipe Block named “MASTER” to a Modulo of 360,

motion generator sample period of 1,Speed of 1000.0, Accel and Decel of

10000.0, Initial position of 0.0,
MILMstInit ( PipeNetwork.MASTER, 360.0, 1.0, 1000.0, 10000.0, 10000.0,
true );

0.0,

2.1.12.8.3.2 Ladder Diagram

MLMstinit
En Q |
PipeMetwork MASTER >—BlockiD

360.0 “>—ModuloPosition

1.0 > Period

800.0 —{Speed
20000 >—Acceleration
20000 “—{Deceleration

5200 >—InitialPosition

true >—Modulo

2.1.12.8.3.3 Function Block Diagram

MLMstinit 777 DoneMstinit
PipeNetwork MASTER —BlockiD -
360.0 —ModuloPosition
10 —Period
300.0 ~lspeed
20000.0 —laceeleration
20000.0 ~IDeceleration
5200 InttialPosition
true - Modulo
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2.1.12.9.1 Description
Get the presently used value for acceleration of a master block.

2.1.12.9.2 Arguments
2.1.12.9.2.1 Input

r

EN Description g aples FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default

Description  |p hame of the Master Block

Data type DINT

Range [-2147483648, 2147483648]
Default _
2.1.12.9.2.2 Output
OK Description  petyrns true when function successfully executes

Data type BOOL

Unit N/A

Acceleration Description  peturns Acceleration value
Datatype  |RgAL
Unit

User unit/sec2

2.1.12.9.3 Related Functions
MLMstReadSpeed
MLMstReadDecel

2.1.12.9.4 Example
2.1.12.9.4.1 Structured Text

// Read the present acceleration of a Pipe Block named “MASTER”
MLMstReadAccel ( PipeNetwork.MASTER ) ;

2.1.12.9.4.2 Ladder Diagram
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MLMstReadAccel

En oK O |

PipeNetwork. MASTER ~ >—BlockID Acceleration —> MstAccelValue

2.1.12.10 Function Block Diagram

MLMstGetAccel

[ PipeNetwork MASTER [ ——BlocklD  Accelerati }————————] MstAccelValue
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2.1.12.11.1 Description
Get the presently used value for deceleration of a master block.

2.1.12.11.2 Arguments
2.1.12.11.2.1 Input

r

EN Description  gnaples FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default _
Block ID Description  1p name of the Master Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default —
2.1.12.11.2.2 Output
OK Description  peturns true when function successfully executes

Data type BOOL

Unit N/A

Deceleration Description  Returns Deceleration value
Datatype  |RgAL
Unit

User unit/sec2

2.1.12.11.3 Example
2.1.12.11.3.1 Structured Text

// Read the present deceleration of a Pipe Block named “MASTER”
MLMstReadDecel ( PipeNetwork.MASTER ) ;

2.1.12.11.3.2 Ladder Diagram

MLMstReadDecel

En oK ® |

PipeNetwork. MASTER ~ >—BlockID Deceleration — MsDecelValue
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2.1.12.11.3.3 Function Block Diagram

MLMstGetDecel

[ PipeNetwork MASTER |———BlockD  Decelerati |———————] MstDecelValue
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2.1.12.12.1 Description
Get the presently used value for initial position of a master block.

2.1.12.12.2 Arguments
2.1.12.12.2.1 Input

EN Description  gnspjes FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default —

Block ID Description  pineNetwork Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.12.12.2.2 Output
OK Description  petyrns true when function successfully executes

Data type BOOL

Unit N/A
Position Description  patyrns Intial Postion

Data type LREAL

Unit User unit

2.1.12.12.3 Example
2.1.12.12.3.1 Structured Text

MstInitPos := MLMstReadInitPos( PipeNetwork.MASTER );

2.1.12.12.3.2 Ladder Diagram

MLMstReadInitPos

En 0K S |

PipeNetwork. MASTER ~ >—BlockID Position —> MstinitPos
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2.1.12.12.3.3 Function Block Diagram

_ MLMstGetinitPos S
| PipeNetwork MASTER |——BlockiD  Position } MstinitPos

233 Kollmorgen | kdn.kollmorgen.com | December 2020




KAS Reference Manual - Motion Library | 2 Motion Library

2.1.12.13.1 Description
Get the presently used value for speed of a master block.

2.1.12.13.2 Arguments
2.1.12.13.2.1 Input

-

EN Description  gnaples FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default _
Block ID Description  1p name of the Master Block

Data type DINT

Range [-2147483648, 2147483648]
Default _
2.1.12.13.2.2 Output
OK Description  petyrns true when function successfully executes

Data type BOOL

Unit N/A

Speed Description  eturns current Speed
Data type LREAL
Unit

User unit/sec

2.1.12.13.3 Related Functions
MLMstReadAccel
MLMstReadDecel

2.1.12.13.4 Example
2.1.12.13.4.1 Structured Text

MstSpeed := MLMstReadSpeed( PipeNetwork.MASTER ) ;

2.1.12.13.4.2 Ladder Diagram
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MLMstReadSpeed

En oK O |

PipeNetwork. MASTER ~ >—BlockID Speed — MstSpeed

2.1.12.13.4.3 Function Block Diagram

MLMstReadSpeed S
| PipeNetwork MASTER |—{BlockiD Speed————— MsttSpeed
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2.1.12.14 MLMstRel

Pipe Metwaork o

2.1.12.14.1 Description

Performs a move for a specified distance relative to the current position. Returns TRUE if the
function succeeded.

2.1.12.14.2 Arguments

KAS Reference Manual - Motion Library | 2 Motion Library

2.1.12.14.2.1

EN Description g aples FB to be executed
Data type BOOL
Range 0 1
Unit N/A
Default _

Block ID Description  1p name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —

DeltaPos Description Relative distance to move
Data type LREAL
Range _
Unit User unit
Default _

2.1.12.14.2.2 Output

Default (.Q) Description  petyrns true when function successfully executes
Data type BOOL
Unit N/A

2.1.12.14.3 Related Functions
MLMstWriteSpeed
MLMstWriteDecel

2.1.12.14.4 Example
2.1.12.14.4.1 Structured Text
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MLMstRel ( PipeNetwork.MASTER, )

2.1.12.14.4.2 Ladder Diagram

MLMstRel
StartMove

|P} En Q |

PipeMetwork MASTER >—BlockiD

750.0 “—DeltaPosition

NOTE

You must use a pulse contact to start the FB

2.1.12.14.4.3 Function Block Diagram

MLMstRel " DoneMstRel

PipeNetwork MASTER ~—BlockiD q—— CH

750.0 DeltaPosition
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2.1.12.15 MLMstRUn |pipe Metwaork

2.1.12.15.1 Description
Jog at the specified speed. Returns TRUE if the function succeeded.

2.1.12.15.2 Arguments
2.1.12.15.2.1 Input

-

EN Description  ppaples FB to be executed
Datatype  gooL
Range 0 1
Unit N/A
Default —
Block ID Description  1p hame of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
Speed Description Speed to jog motor
Data type LREAL
Range _
Unit User unit/sec
Default —

2.1.12.15.2.2 Output
Default (.Q)

Description  petyrns true when function successfully executes
Data type BOOL

Unit N/A

2.1.12.15.3 Related Functions
MLMstWriteSpeed
MLMstWriteDecel

2.1.12.15.4 Example
2.1.12.15.4.1 Structured Text

MLMstRun ( PipeNetwork.MASTER, )
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2.1.12.15.4.2 Ladder Diagram

MLMstRun

En Q |

PipeMetwork MASTER >—BlockiD

1250.0 > Speed

2.1.12.15.4.3 Function Block Diagram

MLMstRun " 'DoneMstRun’
PipeNetwork MASTER ~BlockiD a——-_H
1250.0 Speed
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2.1.12.16.1 Description

The value returned is the state being executed by the TMP generator as it processes the various
motion commands. Some states are transitory, others are stable until the next event takes place. The
following terms are relevant to the returned values.

Running Speed is non-zero
Stopped  Speedis zero
Positioning A target position has been programmed with a relative, additive or absolute command.

Status Definition

0 (New speed programmed) is entered when a jog move (MLMstRun) is commanded and the
current speed is not at the commanded speed.
1 (Stable state Running or Stopped) is entered when a jog move (MLMstRun) is commanded

and the current speed is at the commanded speed.

(Stable state Running or Stopped) is entered when a position move is programmed and
motion is completed.

2 (Speed change) is entered when the current speed is greater than the commanded speed.

3 (Speed reversal while positioning) is entered when a position move is programmed and the
distance to go requires a speed reversal.

4 (Acceleration while positioning) current speed is below the travel speed

5 (Constant Speed while positioning) is entered when a positioning move is commanded and
the current speed is at the commanded speed.

6 (Deceleration while positioning) is entered when a positioning move is commanded and the
current speed is changing to achieve the target position at zero speed.

7 (Micro step) is entered when a small change in position is required and the current speed is
zero.

2.1.12.16.2 Arguments
2.1.12.16.2.1 Input

EN Description  gngples FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default —
Block ID Description  1p ame of the Master Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default
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2.1.12.16.2.2 Output

OK Description  peturns true when function successfully executes
Data type BOOL

Default (.Q) Description  peturns the status of the generator
Data type DINT

Unit N/A

2.1.12.16.3 Example
2.1.12.16.3.1 Structured Text

MasterStatus := MLMstStatus( PipeNetwork.MASTER ) ;

2.1.12.16.3.2 Ladder Diagram

‘ MLMstStatus

En QK

MasterStatus

‘ PipeMetwork MASTER >—ElockiD Q

2.1.12.16.3.3 Function Block Diagram

MLMstStatus " DoneMstStatus

[ PipeNetwork MASTER |——BlockiD G——— H
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2.1.12.17.1 Description
Set the acceleration of a master block. Returns TRUE if the function succeeded.

2.1.12.17.2 Arguments
2.1.12.17.2.1 Input

-

EN Description  gngples FB to be executed

Data type BOOL

Range 0,1
Unit N/A
Default _
Block ID Description  |p hame of the Master Block

Data type DINT

Range [(2147483648, 2147483648]
Unit N/A
Default —
Acceleration Description  acceleration value expressed in user logical units per

second squared

Data type LREAL

Range _
Unit User unit/sec2
Default _
2.1.12.17.2.2 Output
Default (.Q) Description  peturns true when function successfully executes

Data type BOOL

Unit N/A

2.1.12.17.3 Related Functions
MLMstAbs

MLMstRel

MLMstWriteSpeed
MLMstWriteDecel

2.1.12.17.4 Example
2.1.12.17.4.1 Structured Text
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MLMstWriteAccel (

2.1.12.17.4.2 Ladder Diagram

PipeNetwork.MASTER,

PipeNetwork MASTER

40000.0

>_
>_

MLMstWriteAccel

En

BlockID

Acceleration

2.1.12.17.4.3 Function Block Diagram

PipeNetwork MASTER

MLMstWriteAccel
BlockiD Q)

40000.0

Wccelerati. ..

" DonelstSetAccel

_f_f_f_f<)ﬂ
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2.1.12.18 MLMstWriteDecel

Pipe Metwaork o

2.1.12.18.1 Description

Set the deceleration of a master block. Returns TRUE if the function succeeded.

2.1.12.18.2 Arguments

2.1.12.18.2.1 Input
'EN Description  gnaples FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default _
Block ID Description  1p name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Deceleration Description  paceleration value
Data type LREAL
Range _
Unit User unit/sec2
Default _
2.1.12.18.2.2 Output
Default (.Q) Description  peturns true when function successfully executes
Data type BOOL
Unit N/A
2.1.12.18.3 Related Functions
MLMstWriteSpeed
2.1.12.18.4 Example
2.1.12.18.4.1 Structured Text
MLMstWriteDecel ( PipeNetwork.MASTER, )
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2.1.12.18.4.2 Ladder Diagram

PipeNetwork MASTER

40000.0

>_
>_

MLMstWriteDecel

En

BlockID

Deceleration

O

2.1.12.18.4.3 Function Block Diagram

PipeNetwork MASTER

MLMstWriteDecel
BlocklD

40000.0

Deceleration

" DoneMstSetDecel
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2.1.12.19 MLMstWritelnitPos

2.1.12.19.1 Description
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Pipe Metwaork o

Set the initial position of a master block. Returns TRUE if the function succeeded.

2.1.12.19.2 Arguments

2.1.12.19.2.1 Input
EN Description  gnaples FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default _
Block ID Description  1p hame of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Position Description  ppjtjal position
Data type LREAL
Range _
Unit User unit
Default _
2.1.12.19.2.2 Output
Default (.Q) Description  Retyurns true when function successfully executes
Data type BOOL
Unit N/A
2.1.12.19.3 Example
2.1.12.19.3.1 Structured Text
MLMstWriteInitPos ( PipeNetwork.MASTER, )

2.1.12.19.3.2 Ladder Diagram
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MLMstWritelnitPos

PipeNetwork MASTER

2500.0

En

>—BlockiD

“—{Position

2.1.12.19.3.3 Function Block Diagram

PipeNetwork MASTER

MLM