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Motion Control
Teknologiobjekter
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Agenda

What is a Technology Object (TO)
Different Technology Object types
Technology Object in TIA Portal

Application examples
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Why Technology Objects ?

Increasing complexity

Short time to marked
Standardization

Complete system integration

Co-working, support and maintenance
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Classic Motion Control task
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SIMATIC S7-1500- Technology Objects

User interface

HMI variables ﬁ Diagnostic interface

/u\lu
Parameters ,\; Technology Object

“ ; Dynamic limits
360° 0/ \
Actual values @
«’,“‘:]

Communication
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Technology Objects - Configuration

Devices Plant objects

TechObject02
‘*)‘-.dd new device
i Devices & netwarks
[ PLC_1 [CPU 15105P1 PN]
J"[ Device configuration
%/ Online & diagnostics
» \mE Software units
» |g Program blocks
* L4 Technology objects
jb'ﬁ.dd new object

- I_is PositioningAxis_1 [DB1]

& Configuration
!ﬂ Commissioning
Y| Diagnostics
b L3 Outputcam
» L@ Measuring input
External source files
Lg PLCtags
PLC data types
Watch and force tables
L& Online backups
|#g Traces
g OPC UA communication
Device proxy data
o3 Program info
L PLC supervisions &alarms
] PLCalarm text lists
L= Online card data
Lml Local modules
Ly Distributed 1/0
Drive unit_1 [S210 PN]
Ungrouped devices
£§ Security settings
|94 Cross-device functions
J Commeon data
5] Documentation settings
4 Languages & resources
» La Version control interface
» g Online access
# Card Reader/USE memaory

TechObject02 » PLC_1 [CPU 1510SP-1 PN] » Technology objects » PositioningAxis_1 [DB1]

o [#]m &
~ Hardware interface
Drive
Encoder
Data exchange with the drive
Data exchange with encoder
Leading value settings
~ Extended parameters
Mechanics
Dynamic defaultvalues
Emergency stop
 Limits
Position limits
Dynamic limits
Torque limits
Fixed stop detection
* Homing
Active homing
Passive homing
w Position menitoring
Position monitoring
Following error
standstill signal

Control loop

0033033333333 303030333000

Basic parameters

Name: |PositioningAxis_1

User program Technologyobject i Motor
axis

Axis type

[ virtual axis

@ Linear
O Rotary

[TYRTTTRTTeeT T [LT T ST PN
-—

Units of measure
|:\ Use position values with higher resolution
Unit of measure for position: | mm -
Unit of measure for velocity: | mmis -
Unit of measure for torque: |Nm -

Unit of measure for force: | N

[} Enable module
Module startvalue: |0.0
Meodulo length: | 1000.0
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Technology Objects - Configuration

Devices Plant objects

TechObject02
‘*)‘-.dd new device
i Devices & netwarks
[ PLC_1 [CPU 15105P1 PN]
J"[ Device configuration
%/ Online & diagnostics
» \mE Software units
» |g Program blocks
* L4 Technology objects
"b')‘-.dd new object
- I_is PositioningAxis_1 [DB1]
& Configuration
!ﬂ Commissioning
Y| Diagnostics
b L3 Outputcam
» L@ Measuring input
External source files
Lg PLCtags
PLC data types
\&5l watch and force tables
L& Online backups
|#g Traces
g OPC UA communication
Device proxy data
o3 Program info
L PLC supervisions &alarms
] PLCalarm text lists
L= Online card data
Lml Local modules
Ly Distributed 1/0
Drive unit_1 [S210 PN]
Ungrouped devices
£§ Security settings
|94 Cross-device functions
J Commeon data
5] Documentation settings
4 Languages & resources
b _a Version control interface
» g Online access
# Card Reader/USE memaory

TechObject02 » PLC_1 [CPU 1510SP-1 PN] » Technology objects » PositioningAxis_1 [DB1]

o [#]m &
Basic parameters
-
Drive
Encoder
Data exchange with the drive
Data exchange with encoder
Leading value settings
~ Extended parameters
Mechanics
Dynamic defaultvalues
Emergency stop
 Limits
Position limits
Dynamic limits
Torque limits
Fixed stop detection
* Homing
Active homing
Passive homing
w Position menitoring
Position monitoring
Following error
standstill signal

Control loop

0033033333333 303030333000

Hardware interface

Drive

Data exchange Encoderdata

Drive type: |PROFIdrive -
Data connection: | Drive -
Drive: |Drive unit_1.Drive_control_SIE|, ., J‘f Device configuration

| Drive configuration

Encoder

Motor

e
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Technology Objects - Configuration

Devices Plant objects

TechObject02
‘*)‘-.dd new device
i Devices & netwarks
[ PLC_1 [CPU 15105P1 PN]
J"[ Device configuration
%/ Online & diagnostics
» \mE Software units
» |g Program blocks
* L4 Technology objects
jb'ﬁ.dd new object
- I_is PositioningAxis_1 [DB1]
& Configuration
!ﬂ Commissioning
Y| Diagnostics
b L3 Outputcam
» L@ Measuring input
External source files
Lg PLCtags
PLC data types
Watch and force tables
L& Online backups
|#g Traces
g OPC UA communication
Device proxy data
o3 Program info
L PLC supervisions &alarms
] PLCalarm text lists
L= Online card data
Lml Local modules
Ly Distributed 1/0
Drive unit_1 [S210 PN]
Ungrouped devices
£§ Security settings
|94 Cross-device functions
J Commeon data
5] Documentation settings
4 Languages & resources
» La Version control interface
» g Online access
# Card Reader/USE memaory

TechObject02 » PLC_1 [CPU 1510SP-1 PN] » Technology objects » PositioningAxis_1 [DB1]

o [#]m &
Basic parameters
~ Hardware interface
Drive
Encoder
Data exchange with the drive
Data exchange with encoder
Leading value settings
~ Extended parameters
Lechanic:
Dynamic defaultvalues
Emergency stop
 Limits
Position limits
Dynamic limits
Torque limits
Fixed stop detection
* Homing
Active homing
Passive homing
w Position menitoring
Position monitoring
Following error
standstill signal

Control loop

0033033333333 303030333000

Mechanics

Encoder

Encoder mounting type:

Drive mechanism

Load gear

Number of motor revelutions:

Number of load revolutions:

Position parameters

Leadscrew pitch:

On motor shaft

| Invert encoder direction

| Invert rotation direction of drive

10.0 mmirot
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Technology Objects - Configuration

Devices || Plant objects

TechObject02 » PLC_1 [CPU 1510SP-1 PN] » Technology objects » PositioningAxis_1 [DB1]

~ ] TechObjecto2
‘*)‘-.dd new device
i Devices & netwarks
~ (g PLC_1 [CPU 15105P1 PN]
J"[ Device configuration
%/ Online & diagnostics
» \mE Software units
» |g Program blocks
* L4 Technology objects
db'ﬁ.dd new object
- I_& PositioningAxis_1 [DB1]
& Configuration
!ﬂ Commissioning
% Diagnostics
b L3 Outputcam
» L@ Measuring input
External source files
Lg PLCtags
PLC data types
\&5l watch and force tables
L& Online backups
|#g Traces
Lg OPC UA communication
Device proxydata
o3 Program info
L PLC supervisions &alarms
PLC alarm text lists
L= Online card data
Lml Local modules
Ly Distributed 1/0
Drive unit_1 [S210 PN]
Ungrouped devices
Security settings
|94 Cross-device functions
J Commeon data
Documentation settings
4 Languages & resources
_& Version control interface
» g Online access
# Card Reader/USE memaory

o [#]m &

Basic parameters

~ Hardware interface

Drive
Encoder

Data exchange with the drive

Data exchange with encoder
Leading value settings
Extended parameters

Mechanics

Emergency stop
 Limits

Position limits
Dynamic limits
Torque limits
Fixed stop detection
* Homing
Active homing
Passive homing
w Position menitoring
Position monitoring
Following error
standstill signal

Control loop

0033033333333 303030333000

Dynamic default values

The default values take effect if values < 0 are used for the parameters "Velocity", "Acceleration”, "Deceleration” or "Jerk"
at the motion control instructions.

Velocity
Velocity:

Acceleration

Acceleration:

2000.0

Deceleration:

2000.0

0.05 0.05

Ramp-up time: Ramp-down time:

The specified ramp-up time and ramp-down time apply without jerk limit.
The ramp-up time and the ramp-down time are increased by the smoothing time when jerk limit is activated (jerk > "0).

Smoothing time (tj): Jerk:

0.05 & 400000
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Technology Objects - Configuration

TechObject02 » PLC_1 [CPU 1510SP-1 PN] » Technology objects » PositioningAxis_1 [DB1]

Devices Plant objects

~ ] TechObjecto2
‘*)‘-.dd new device
i Devices & netwarks
[ PLC_1 [CPU 15105P1 PN]
J"[ Device configuration
%/ Online & diagnostics
» \mE Software units
» |g Program blocks
* L4 Technology objects
ﬁﬁ.dd new object
- I_& PositioningAxis_1 [DB1]
& Configuration
!ﬂ Commissioning
% Diagnostics
b L3 Outputcam
» L@ Measuring input
» External source files
b Lg PLCtags
» PLC data types
» 55l watch and force tables
» L&) Online backups
b |35 Traces
» L@ OPC UA communication
Device proxydata
o3 Program info
L PLC supervisions &alarms
PLC alarm text lists
» | = Online card data
» L Local modules
» L Distributed /O
2 Drive unit_1 [S210 PN]
- Ungrouped devices
£§ Security settings
|94 Cross-device functions
J Commeon data
Documentation settings
4 Languages & resources
_& Version control interface
» g Online access
# Card Reader/USE memaory

o [#]m &
Basic parameters
~ Hardware interface
Drive
Encoder
Data exchange with the drive
Data exchange with encoder
Leading value settings
~ Extended parameters
Mechanics
Dynamic defaultvalues
Emergency stop
- g
Position limits
Dynamic limits
Torque limits
Fixed stop detection
* Homing
Active homing
Passive homing
w Position menitoring
Position monitoring
Following error
standstill signal

Control loop

0033033333333 303030333000

Limits

> Position limits

Hardware and software limit switches

[7] Enable HW limit switches

If the hardware limit switches are overshot, the drive is immediately decelerated by the emergency stop ramp configured in

the drive.

Input negative HW limit switch:

Level selection negative HW limit switch:

High level

-

Input positive HW limit switch:

Level selection positive HW limit switch:

High level

[7] Enable SWlimit switches
Position of negative SW limit switch:

-1.0e+12

*  Dynamic limits

Position of positive SWlimit switch:

1.0e+12

Dynamic limits

Achange in the velocity limit affects acceleration and deceleration;
the ramp-up time and ramp-down time stays the same

Velocity

Maximum velocity:

500.0

SIEMENS




Technology Objects - Configuration

Devices Plant objects

~ ] TechObjecto2

‘*)‘-.dd new device
i Devices & netwarks
[ PLC_1 [CPU 15105P1 PN]
J"[ Device configuration
%/ Online & diagnostics
» \mE Software units
» |g Program blocks
* L4 Technology objects
ﬁﬁ.dd new object
- I_& PositioningAxis_1 [DB1]
& Configuration
!ﬂ Commissioning
% Diagnostics
b L3 Outputcam
» L@ Measuring input
» External source files
b Lg PLCtags
» PLC data types
» 55l watch and force tables
» L&) Online backups
b |35 Traces
» L@ OPC UA communication
Device proxydata
o3 Program info
L PLC supervisions &alarms
PLC alarm text lists
» | = Online card data
» L Local modules
» L Distributed /O
2 Drive unit_1 [S210 PN]
- Ungrouped devices
£§ Security settings
|94 Cross-device functions
J Commeon data
Documentation settings
4 Languages & resources

_& Version control interface

» g Online access

# Card Reader/USE memaory

TechObject02 » PLC_1 [CPU 1510SP-1 PN] » Technology objects » PositioningAxis_1 [DB1]

o [#]m &
Basic parameters
~ Hardware interface
Drive
Encoder
Data exchange with the drive
Data exchange with encoder
Leading value settings
~ Extended parameters
Mechanics
Dynamic defaultvalues
Emergency stop
 Limits
Position limits
Dynamic limits
Torque limits
Fixed stop detection
~ e
Active homing
Passive homing
w Position menitoring
Position monitoring
Following error
standstill signal

Control loop

Homing

»  Active homing

Select the homing mode

@ Use zero mark via PROFldrive telegram
O Use reference cam and zero mark via PROFIdrive telegram

O Use homing mark via digital input

Digital input homing markicam:
Level selection: |High level

|:I Enable direction reversal at HW limit switch

Homing direction

-

@ Positive

O Negative

Velocity
A

0033033333333 303030333000

L
+

AN _
\

Pasition

Approach velocity:

100.0

Homing velocity:

250
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Technology Objects - Commissioning

Devices || Plant objects

Axis control panel
Axis control panel

Tuning

~ | ] TechObjecto2 Master control: Operating mode:

e k) 2 Deactivate ] Positioning absolute
i Devices & netwarks
~ (i PLC_1 [CPU 15105P-1 PN]
J"[ Device configuration Control
%/ Online & diagnostics R Pt
» \mE Software units . .
» |-gl Program block Velocity: |25 Deceleration:
= s

* L4 Technology objects Jerk:
dtﬁ.dd new object
B PositioningAxis_1 [DE1] . Axis status Current values
ﬁz:::i?:::;orw?ng Iz‘ Drive ready IZ‘ Enabled
%] Diagnostics I:‘ Error I:‘ Homed More Position: |297.543
b L Output cam Velocity: | 0.0
» L@ Measuring input
External source files Active errors:
Lg PLCtags
]| PLC data types
Watch and force tables Alarm display
L& Online backups
|#g Traces
L OPC UA communication
Lij Device proxydata
§ Program info
L PLC supervisions &alarms
|E] PLCalarm text lists
L= Online card data
Local modules
Ly Distributed 1/0
Drive unit_1 [S210 PN]
Ungrouped devices
£§ Security settings
|94 Cross-device functions
J Commeon data
5] Documentation settings

4 Languages & resources
SIEMENS

» g Online access

# Card Reader/USE memaory




Technology Objects - Diagnhostics

Devices Plant objects

¥ | ] TechObject02
"L' Add new device
j‘JLJ Devices & networks
~ [ijg PLC_1 [CPU 15105P-1 PN]
J"[ Device configuration
Y| Online & diagnostics
» \gE Software units
» g Program blocks
* | 4 Technology objects
"Fﬁ.dd new object
- Lg PositioningAxis_1 [DB1]
&& Configuration
!ﬂ Commissioning
| Diagnostics
b L Outputcam
» L% Measuring input
External source files
[& PLCtags
| PLC data types
|zl Watch and force tables
L& Online backups
g5 Traces
i@ OPC UA communication
ifi: Device proxydata
2R Program info
[ PLC supervisions & alarms
&) PLCalarm text lists
L= Online card data
Ll Local modules
L Distributed 1i0
Drive unit_1 [5210 PN]
= Ungrouped devices
Security settings
[#d Cross-device functions
4i Commeon data
Documentation settings

4@ Languages & resources
L&l Version control interface
» g Online access
» 5 Card Reader/USB memory

Status and error bits!

Motion status
PROFIdrive telegram

Status and error bits

Axis status

OEDEOEEEREER

Simulation active
Enabled
Position-controlled mode
Homed

Errar

Restart active

Axis contrel panel active
Drive ready
Encodervalues valid

Restart required

Status limit switch

MEEEE

Negative SWlimit switch approached
Positive SW limit switch approached
Neg. HW limit switch approached
Fos. HW limit switch approached

Alarm display

Motion status

IZ‘ Done (no job running}
I:‘ Homing job

[H] g

I:‘ Velocity specification
[0 Positioning job

[ constantvelocity
M standstill

[0 Accelerating

I:‘ Decelerating

I:‘ Torque limit active
I:‘ Stop job active
Warnings

I:‘ Configuration

I:‘ Job rejected

I:‘ Dynamic limitation

Error

[ system

I:‘ Configuration
[0 userprogram
I:‘ Drive

[0 Encoder
@ Data exchange
O o

[ Job rejected
I:‘ Homing

I:‘ Positioning

I:‘ Dynamic limitation
I:‘ Following error
O swlimit switch

[ Hwlimit switch

I:‘ Adapt
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TO Positioning + MC Home

@ Home position unknown

A

B 1
*PositioningAxis_
T

Axis

Starthode
Stophode

MC_POWER
|

ENO

Status —7815E
Bu5y—|'.= SE

Error —7315E

Errorid

DB 1
"PositioningAxis_
1" — pods

Execute
Position

Mode

MC_HOME

| s

ENDQ —
ReferenceMarkP
osition

Done —T21ZE

Bug}.—r.: CE
CommandAbort

ed —'Else

Error =—7a15¢
Errorld
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TO Positioning + MC Home

© Home position known

A

B 1
*PositioningAxis_
T

Axis

Starthode
Stophode

MC_POWER
|

ENO

Status —7815E
Bu5y—|'.= SE

Error —7315E

Errorid

DB 1
"PositioningAxis_
1" — pods

Execute
Position

Mode

MC_HOME

| s

ENDQ —
ReferenceMarkP
osition

Done —T21ZE

Bug}.—r.: CE
CommandAbort

ed —'Else

Error =—7a15¢
Errorld
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TO Positioning + MC Move Absolute

@O Home position known

A

MC_MOVEABSOLUTE
| Y

C L0 ENDO —

i EMNO _|—_: — %DB1 Done —false
DB 1 R S "PositioningAxis_ Busy —"=l:<

“PositicningAxis_ Busy —7a15E | Axis CommandAbaort

| Pxis Error —ifalze m—ﬁmcute Ed_|f -
m— Enable Errorld 670 0.0 Position Erro[; IS .
- Errorl b&U

Starthode -1.0 Velocity
StopMode -1.0 — Acceleration
: Deceleration
Jerk
Direction
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TO Positioning + MC Move Absolute

@O Home position known

A

MC_MOVEABSOLUTE
| Y

ENOQ —

&
END
DR 1 Status —m@IsE

DB 1 Done —7815€

*PositioningAxis_ Busy —i5lse
“PositicningAxis_ Busy —7E15¢ 1" — Az CommandAbaort

| Hots Error = alze E—— ed —ifzlze
m— Enable Errorld 6% 0 Position — B N _-.
Starthode 1.0 T Errorld 6580

StopMode Acceleration

Deceleration
Jerk
Direction
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Moving with

speed control

User program
Velocity setpoi

TO generates the acceleration
and braking ramps

The drive controls the speed
—> Position encoder is not
required

Positioning

User program

Homing
Superimposed motion

TO generates the acceleration
and braking ramps

TO controls the position

The drive controls the speed
- Position encoder is required

SIMATIC S7-1500- Technology Object types

Gearing and camming

User program
Synchronization
Leading value
Gear ratio
Cam
TO calculates and controls the
position for the synchronized

axis depending on a leading
value

The drive controls the speed
- Position encoder is required
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PLC open with LAXIsCtrl

Position

WFB30602
“LAxis Ctrl_Pos Axis™

EMN
— enable

— enablefxis
— resetAxis

— openBrake
— jogForward
— jogBackward
— moveVelocity
— stop

— fastStop

— torquelimiting
— homing

— posRelative

— posAbsolute
posSuperimpos
— ed

DB 1
"PositioningAxis_
"

axis

configuration

— Current

PositionControll

—ed

Gear

WB30601
"LAxis Ctrl_SyncAxis RelGearing”

ENO

valid —

busy —

errar —
status
subfunctionStat
us

axisEnabled —

commandBusy —

commandDone —
commandAbort
ed —

inVelocity —

hoemingCaemma
ndBusy —

homingCemma
ndDone —

homingComma
ndAborted —

superimposedB
usy =i

superimposed
Done —

superimposedA
borted —

EN

enable
enablefxis
— resetAxis

— openBrake
— jogForward
— jogBackward
— moveVelocity
— stop

— fastStop

— torqueLimiting
— homing

— posRelative

— posAbsolute
poOsSSUperimpos
—_— g

— gearinRelative

A5y
— B
Pc

W82
chronous Axis
"

Ve

D
I’

A "PgsitioningAxis

DB 1

master

Di

configuration

ENO

Advanced Gear / Cam

WFB30600

valid —

busy —

errar —
status
subfunctionStat
us

axisEnabled —

commandBusy —

commandDone —
commandAbort
ed —
inVelocity —
hoemingCaemma
ndBusy —
homingCemma
ndDone —
homingCemma
ndAborted —
superimposedB
usy —
superimposed
Done —t
superimposedA
borted —

inSync =

— enablefw

— resetAxs

— openBrake
— jogForward
— jogBackward
— moveVelocity
— stop

— fastStop

— torgueLimiting
— homing

— posRelative

— posAbsolute
posSuperimpaos
—ed

— gearinRelative

— gearinAbsolute
= camin

— phasing

WB2
SynchronousAxis
1

DB 1
"PositioningAxis
]

master

carm

configuration

status
subfunctionStat
us
axisEnabled —
commandBusy —

commandDone —
commandAbort

ed —

inVelocity —

homingComma
ndBusy —

homingComma
ndDone —

homingComma
ndAborted —
superimposedB
usy —
superimposed
Done —
superimposedA
borted —
startsync —

inSync =




Transforming "The best code in the world”
to Standardized and reusable code

“WB30602

10100 11001 “LAxi= Ctrl_ Pos Axis™

EM ENO

— enable valid —
10011 32788 — enablefxis busy —

65536 001 — resetixis errar —i

— openBrake status

1001101 — jogForward subfunctionStat
us

— jogBackward

, . axisEnabled —
— maoveVelocity

346/543 OOl Olllo — stop commandBusy =

ot one —
— fastStop COMmMman dDane

co dAbo

16384 — torguelimiting mmandA Eg_|

FFOF — homing inVelocity —
— posRelative homingComma

—_— e A dBusy —
65536 FOFF pl:uﬁb“_llgte hu:urningcr?:urnrn:

osSuUpenmpos
E; P po ndDone =i

homingComma

OO 10 10 1 l YDE 1 ndAborted —

"PositioningAxis_ superimposedB
01110101 = 1}
-~ configuration sUp pos
Dane —
superimposedA

- borted — SIEMENS




LAXISCtrl...

Performing an angular synchronizem at the right position...

Without using a T-CPU but handled by a 1510 CPU

Function testing by using Trace

Additional features of the Trace functionality
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SIOS: Motion Control overview and links

Link for:

 Manuals

« FAQ

* Application examples
 Firmware

my Support Cockpit

SIO0S: 109751049

Product information

Topic pages for this entry

he Most Important Documents and

SIEMENS



https://support.industry.siemens.com/cs/ww/en/view/109751049

Applications examples in SIOS

SIOS - Product Support —
Application example

Ty Keyword:
motioncontrol_apc_applications

e

286 Entries

mySupport Cockpit
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https://support.industry.siemens.com/cs/products?dtp=ExampleOfUse&mfn=ps&lc=en-WW
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