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Harmonizing the way people look to
control

and PLCopen extends this basis
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PLCopen Motion Control :
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The next step: PLCopeH
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PLCopen
Combining Logic, Motion and Safety
— PLCopen PLCopen PLCopen|
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Providing Structuring, Decomposition,
Reuse and less training
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Percentage of Software development costs in
production systems (source: McKinsey)
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Managing Complexity

100 — 10,000 — 1mio — 100mio Lines of Code
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A hierarchy of abstraction
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A Full Problerm
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Decomposition and Reuse

/
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Abstraction via Function Blocks

| MC_MoveAbsolute |

AXIS REFm] &XIS. . o 0 o o = = = XS L Axis REF
BOOL = Execute Done = BOOL
BOOL ContinuousUpdate Busy BOOL
REAL = Position Active= BOOL
REAL = Velocity CommandAborted = BOOL
REAL == Acceleration Error = BOOL
REAL Deceleration ErroriD WORD
REAL Jerk

MC_DIRECTION = Direction
MC_BUFFER_MODE = BufferMode
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Axis Ref with 1 FB

AXisl

Time or event driven

-
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AXxis_ Ref with 2 FBs

AXisl

Time or event driven

-
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Encapsulation: Webcutting

Synchronization of web feeding &
rotating cutter

Via Gearin, GearlnPosition
or Camming
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Mechatronic solutions

Mechanical
solution
- T o ®
Control «
solution iy
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Time-to-Market
via flexibility in equipment and process

Asset utilization

minimal finished good inventory

Flexibility in Manufacturing
process followed by packaging to provide end product

Overall Equipment Efficiency OEE
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The integration of Part 1 and Part 2
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Status PLCopen Motion Control

Part 1 - FBs, V. 1.0-2001, V. 1.1 - 2005

Part 2 — Extensions (2005)

— | PLCopen|

Merge of Part 1 and 2 - MC version 2.0 (2011)

|

Part 3 — User Guidelines (2008) — hhe. B

Part 5 — Homing procedures (planned 2011) _L“lén __ t{?Ori —
Part 6 — Fluid Power (planned 2011) ] OR —
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Planned PLCopen Motion Control Releases

= Update of Part 3 — User Guidelines
= Release of Part 5—- Homing

= Release of Part 6 — Extension for Fluid Power
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Status PLCopen Motion Control

= 25 companies certified with 37

products — | PLCopen|
= check website for overview and __| \’ -
full list —
mlotlon -

ontrol |
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PLCopen Motion Control 2.0

Consistent naming conventions and definitions
Input ‘Continuous Update’

New FB CombineAxes,

Representation of the State Diagram

New input MasterValueSource

New FBs ReadMotionState and ReadAxisiInfo

Split of Phasing and MoveContinuous FBs in to both relative
and absolute versions

Clearer specified behavior of the output Active
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Input Continuous Update: Winding /
Unwinding

2 N

LOAD CELL
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2-cycle approach with Execute

— EXxecute

Enable —
XOR
Error o AND
Inl In2 Out
T F T
T T F
T F T
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Input Continuous Update

= With Continuous Update set, the inputs are used every cycle

= With Continuous Update not connected or not set — no

change in behavior

= Benefits in fast scaling movements and in dynamic behavior
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Combine Axes

= A new Function Block CombineAxes, combining the motion
of 2 axes into a 3rd axis with selectable combination method.

Basically it is a calculation of a new position setpoint based

on the 2 position setpoints of the input axes.
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Example Combine Axes

MC_Camin
MC_Camin
FirsthMaster M2l @ o o o o o o o = (iAEPE L
FirstVirtual —2E% - - e e e e e e Slave
— Enacuia InSync f—
— MasterDffsat Busy f—
— MasterScaling Active — .
— SlaveScaling CommandAborted — MC_CombineAxes
— Starthiode Ermar p— MC CombinefAxes
—| CamTaklalD EmariD fe Apislnd _ : _______ Axisinl | ME—GE&]”“PDE
— Bulfenmode EncOfFrofile fe wishng Awisin? | MC GearinPos
AR e S e e _Axis0ul | Magler -_ ______ Magter |
— Execute InCombinabon |— SlaveReslAxis | Slave _ __ _ _ _ _ __ _ _ _ Slave ]
— Combinatoda Busy |— — Exacute InGear —
MC_Gearln — Bufferioda Activa |— —{ RatinMumaratar Bugy |—
NC_Gear R i
== — MasterSyncPosilion Hmman artad —
SecondMaster ——':Ii”ﬂ —————————— "‘7;?'—'"—— EmoriD |— ~] StaveSyncPasition = I
SecondVirtual =2 — — — .= e | simenitace ErrorlD |—
=] Execule LS o — MasterStartDistance
= Ralichumeralor BUSY f= — valosity
= RativcDencminater Al f— L s aration
—] Accalberation CommandaAboriad — — Discalsration
—| Decaleration Ermor f— = Jark
] o e ErreriD f— —d Bufarmods
—| Buffarmaode
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Regresentation State Diag [i@ffbncy in automation

MC_MoveAbsolute
MC_MoveRelative
MC_MoveAdditive
MC_PositionProfile
MC_Halt
MC_MoveSuperimposed

(Discrete Motion

MC_Home
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MC_Gearln (Slave)
MC_GearlnPos (Slave)
MC_Camin (Slave)
MC_CombineAxes (Slave)

( Synchronized

Motion

MC_Stop *

Stopping )

Standstill

MC_MoveVelocity
MC_VelocityProfile
MC_AccelerationProfile
MC_TorqueControl

MC_ MoveContinuousAbsolute
MC_MoveContinuousRelative

Continuous
Motion

Mote 1
Errorstop )4—-——— -

Mote 3

v

Mote 2
Note 5 (( Disabled )-i_
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Input MasterValueSource

= Defines the source for synchronization:

 mcSetValue - Synchronization on master set value

* mcActualValue - Synchronization on master actual value

= Relevant for MC_Camln, MC_Gearln, MC_GearinPos,
MC_ReadMotionState, and MC_CombineAxes
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More Information...
and to download the specifications

www.plcopen.org

email: evdwal@plcopen.org
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