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1. PLC/PC with analog interface
Move to freely adjustable positions

Task description

An adjustable linear movement is needed for laboratory equipment. The movement is
calculated on-line by a PC or by a PLC and takes place within the range 20 mm to 70
mm. It should be possible to move to every position within this range.

For safety reasons acceleration should never be greater than 75 m/s2 and the velocity
should never exceed 1,6 m/s

Additional task
Reduce the max velocity to 0,2 m/s.

Position 1: 22 mm
Position 2: 55 mm
Position 3: 27 mm
Position 4: 55 mm

Position xx: 48 mm

Digital Outputs
Analog Outputs

BaL 3 44 24,

1

E400-AT

Education_Examples-V1.4e.doc www.LinMot.com 990528

3



Solution
Position specification over 0 -10 V interface with limitation of acceleration and velocity.

1. Selection of ‘Run’ mode

Type [d| & Senal
Initialization Set ¥alue Configuration b | E=]

Set Value Generation [ | Filter Parameter B
Position Monitoring
Control Switches

Continuous Curve
& Trigger Curve
& Two Point

Type M Minimal Position: -160.009 mm
Initialization 3| ™ M aximal Poszition: 160.009 mm
Set Yalue Generation |3 M '0° Position: 21991 mm
Position Monitoring L "1" Position:

Type B [|Run Mode B || ™ Mazx Yelocity: 1.6 m/s
Initialization L Max Acceleration: 75,102 mfs"2

Set Yalue Generation

Actual Poz [rmm)] Demand Poz unfiltered [rmm)
7.0 . . . . . . . . . 7.0
B5.00 fommmnmdoflo e s R S S A £5.00
R300 f------- ----------------------------- ------------------ ---------------- h3.00
41.00 foomnee LY S I D S S N SR W) S A 41.00
2900 foooeomadfanennns L R S ST Y 35 SR S W M SR W 29.00
17.00 : : : : : : : : : 17.00
16640 -340 15960 32260 48560 EB4860 81160 97460 113760 130060 146360
Time [mz]
Ch-A: Actual Poz [mm] Ch-B: Demand Pos unfiltered [mm]
Time: 163.00 ms/div Trig: On Level Up 23 [mm] Pretrig: 10%
Other solution:
Use RS-232/485 or Profibus
Education_Examples-V1.4e.doc www.LinMot.com 990528
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2. PLC/PC with digital output
Replacement of pneumatic cylinder

Task description

In an automation mechanism, a point to point movement from 22 mm to 68mm is
needed. Acceleration may never become larger than 20 m/s2 and the velocity should
be limited to 0,5 m/s. The superordinate control consists of a small PLC, which has four

free digital outputs.

Additional task
Now make the same PLC control up to 10 different positions. Every position should
have a dedicated acceleration and velocity limitation.

Position 1;: 22 mm
Position 2: 68 mm

Digital Outputs

=
I | -
nrET
: ,..o‘
i
=]
.h| =
i
ﬁ -
--""-.-'-
E400-AT
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Solution
Use ‘Two point’ digital mode and limit acceleration and velocity.

1. Mode ‘Two Point’

Type 3l Run Mode 3| & Serial
Initialization P || 5et ¥alue Configuration B[] & Analog

Set Yalue Generation [ | Filter Parameter || & Continuous Curve
Position Monitoring B {3 Trigger Curve

Control Switches [ © Two Point

2. Define the positions

Type || Bun Mode > (| M Minimal Position: -160.009 mm
Initialization [

Set Yalue Configuration 4| M Maximal Position: 160.009 mm
Set Yalue Generation [ | Filter Parameter [ 0" Poszition: 21.991 mm
Position Monitoring B L "1" Position:

3. Define acceleration and velocity limitations

Type (| Run Mode L Mazx Yelocity:
Initialization || et Yalue Configuration M Max Acceleration: 21935 mfs"2
5Set Yalue Generation i> | Filter Parameter

Actual Poz [rm) Dermand Poz unfiltered [rm)
Fran . . . . . . . . . Fron
£5.00 b de oo R SR £5.00
53.00 -------------- -------- -------- R3.00
41.00 ot S SRR 41.00
29.00 B A S— 29.00
17.00 . . . . . ; ; ; ; 17.00
-83.20 220 Fa.e0 18980 24080 32180 40280 43380 BE4.80 B4BE0 Y2E.80
Time [rnz)
Ch-A: Actual Poz [mm] Ch-B: Demand Poz unfiltered [mm)
Time: 21.00 mz/div Trig: On Level Up 23 [rm] Pretrig: 10
Channel & Channel B
ﬁ-’ar |.-’-'-.u:tua| Fos j| ﬁ-’ar | Demand Pos unfilterej|
Additional task :
Use Multitrigger Electronics and all four digital outputs of the PLC
Education_Examples-V1.4e.doc www.LinMot.com 990528
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3. PLC/PC run profile movement
Pick and Place application

Task description

In an automated mechanism a ‘pick and place' movement is needed. The first move-
ment goes from 30 mm to 70 mm, whereby the moving time may amount to 50ms. In
order to avoid damage, the return motion must occur relatively slowly. Therefore a max.
acceleration of 20 m/s2 and a deceleration of 10 m/s2 are specified. The velocity
should never exceed 1,5 m/s.

The superordinate control consists of a small SPS, which has four free digital outputs.

Additional Task
How could the same PLC drive up to 9 different pick and place movements ?

Move: 30 2 70 mm /50 ms

Move : 70 = 30 mm / 20 m/s”and 10 m/s’
Vmax. 1.5m/s

4 digital Outputs

A
?

S
-

BaL 3 44 24,

\

Education_Examples-V1.4e.doc www.LinMot.com 990528
7



Solution

Position specification over trigger mode. The pick profile is produced with 'minimum jerk
". For the place movement, the 'Point to point' function in the Curve Inspector is used.

1. Select : Trigger Curve

3l Run Mode
B[] Set ¥alue Configuration

Type

Initialization

Set ¥alue Generation
Position Monitoring
Control Switches

Type [>||Run Mode || M Minimal Position: -160.009 mm
Initialization | Set Yalue Configuration 3| M Maximal Position: 160.009 mm
Set Yalue Generation (3| Filter Parameter || M Rise Curve Number: 1
Position Monitoring b A Fall Curve Number: 2
3. Create curves using the ‘Curve Inspector’
[ P T - i 1gm = - o
[T =} BT Ten =]
e | 2 ksl Je | B
Lt i ’l_ i ’_
ot Pt ot \ T Bk b - T |
i v = e ey I__ __ i
g s 7] B
e bl i ] = ]
(7] ) D] S| [-1] oE Onef S |
Pick movement: Minimal Jerk Place movement: Point to Point
Actual Poz [mm] Demand Poz [mm]
Jr.on Fr.oo
B5.00 £5.00
53.00 53.00
41.00 41.00
25.00 293.00
17.00 17.00
-52.00 -1.00 5000 101.00 15200 20300 25400 30500 3/E00 40700 45800
Tirne [mz]
Ch-A: Actual Poz [mm] Ch-B: Demand Pos [mim]
Time: 51.00 mz/div. Trig: On Curve 1 of Drive & Pretng: 10%
Additional task:
Use Multitrigger electronic unit and all four digital outputs of the PLC
Education_Examples-V1.4e.doc www.LinMot.com 990528
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4. Velocity control by PLC/PC
Synchronization to conveyer velocity

Task description

In an automated mechanism a candy is to be shifted onto a conveyor belt moving at a
velocity of 0,8 m/s. In order to avoid damages or in order an exact adjustment of the
candies, the shifting movement should be done at almost the same velocity of the con-
veyor. The superordinate control unit consists of a small PLC, which has only digital
outputs.

Additional task
How could the production speed be improved?

)

Length of the candy ca. 50 mm
Velocity of the conveyer: V:= 0.8 m/s

Education_Examples-V1.4e.doc www.LinMot.com 990528
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Solution

Use ‘two point’ mode and limit the velocity to 0.8 m/s.

1. Mode: Two Point

Type | F
Initialization I
Set Yalue Generation i
Pozition Momitoning I
Control Switches i3

Set Value Configuration

3| Filter Parameter

& Serial

|| & Analog

| © Continuous Curve
& Trigger Curve
@ Two Point

Type B
Initialization [
Set YValue Generation

Run Mode
Set Walue Configuration

i | Filter Parameter

A Max Yelocily:
M Max Acceleration:

o

0.8 mfs

759.102 m#is™2

Actual Pos [mm]

Demand Pos [mm]

160.00 160.00

131.00 131.00

102.00 102.00
73.00 73.00
44.00 44.00
15.00 : : : : : : : : : 15.00

-104.00 200 10000 20200 30400 40600 50800 E1000  F1200 81400 S16.00
Timne [mz)

Ch-A: Actual Pos [mm] Ch-B: Demand Pos [rmim)
Time: 102.00 mz/div Trig: On Level Up 23 [mm] Pretng: 10%

Additional task

By using a profile (curve mode) instead of a simple two point movement the speed of
the returnmovement could be increased

Education_Examples-V1.4e.doc
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5. Supervision of trailing errors (following error)
Detection of blocked packets

Task description

Packages are placed in a handling machine. Some of the packages are badly assem-
bled, so there is a risk that some of them block the mechanism. When this happens, the
handling machine must be stopped immediately.

Stroke: 120 mm

Velocity: 1.1 m/s

Acceleration: 30 m/s’

There is only an E400-AT electronic unit available to do the task.

Additional task
How can you ensure that the blocked packages are not destroyed as they pass through
the motors?

Education_Examples-V1.4e.doc www.LinMot.com 990528
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Solution

Use two point mode. Adjust the max. velocity to 1.1 m/s. Set max. acceleration to 30
m/s2. Monitor the error limit. As soon as the trailing error is larger than 2 mm, a warning
will be sent. The superordinate control unit can stop the machine.

1. Select mode: Two Point and specify the stroke

Drive A 3 Minimal Position: -160.009 mml
Set Yalue Conhiguration 3 Mazimal Position: 160.009 mm

I3 | Filter Parameter ‘0" Position: 19.999 mm

1" Position: 139.991 mm

Drive A Aun Mode B (| M Max Yelocity: 1.1 mfs

Set YValue Configuration
i | Filter Parameter

Drive B B [{ Imitialization
Drrive C (| Set ¥alue Generation

M Max Acceleration: 30.041 m/z™2

3. Define trailing error band (called following error)

Drive A M Pos Range Min : 0 mm
[ Poz: Bange Max: 39.997 mm

A In Position - 0.996 mm

3| Tvpe

Initialization

Set Value Generation
Position Monitoring 3| ™ In Position +:
Control Switches M Following Error - :
Control Parameters L Following Error + :

4. Enable ,Warn Mask’ on drive level

Error Mask O Shider Missing
Initialization ® Drive Init Not Done
Set Yalue Generation Emergency Stop & Drive Following Error
Position Monitoring O Pos Range Indicator
Control Switches O Drive Hot Calculated
Control Parameters O Drive Hot Sensor

Commutation
Error Handling

Emor Mask O DCLY Power Low

| Passwords O DCLY Power High
Error Handling [3|Relais Mask || O DCLY Signal Low
Startup Mode Logging Mask B|| O DCLY Signal High
10 Configuration DCLY Monitoning B:|| O Electronic Hot

Additional task
Activate force limiter (max. current)

Education_Examples-V1.4e.doc www.LinMot.com 990528
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6. Position-Feedback to PLC/PC
Collision safety

Task description

two movements interlink in a handling machine. In order to be certain of avoiding a col-
lisionthe linear motor will generate a signal, if the two movements pass within a
distance of between 50 to 75 mm. The stroke range of the linear motor is from 20
to 90 mm, whereby the velocity must be limited to 0,5 m/s.

the only control unit available is the E400-AT .

Education_Examples-V1.4e.doc www.LinMot.com 990528
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Solution

Use two point mode. Limit velocity and acceleration (0.5 m/s, e.g. to 30 m/s2). Set 'Pos
Range ' to 50 to 75 mm. As soon as the slider is in the area between 50 to 75 mm, a
'pos error ' signal is activated.

1.

Select the stroke using Two Point mode

160009 mm|

M Mimimal Position:
P+ || Initialization Set Yalue Configuration 4| M Maximal Pozition: 160.009 mm
Drrive C [l Set ¥alue Generation [ | Filter Parameter B || M "0° Position: 19.999 mm
Drive D [z || Position Monitoring 3 L

. Limit velocity and acceleration
Drive A

Run Mode
Set Value Configuration
Filter Parameter

[z || Initialization
| S5et Yalue Generation

Drive C 3

4. Adjust the position band
Drive A 3| Tvpe [=|| M Poz Range Min : 49,997 mm
Drive B [ || I mitialization | L Poz Hange Max: ¥4.995 mm
Drive C || Set Walue Generation B=|| M In Position - 0996 mm
Drive D 4l Pozition Monitoring 2| M In Position +: 0996 mm
Control Switches || M Following Error - - 2.5 mm
Control Parameters || M Following Error + : 2.5 mm
5. Enable Pos Range Indicator inside the ,Warn Mask* on drive level

Type O Slider Missing

Drive B Initiahization ® Drive Init Not Done
Drive C || Set Yalue Generation O Drive Following Error
Drive D [ || Position Monitoring @ Pos Range Indicator

O Drive Hot Calculated
O Drive Hot Sensor

Control Switches
Control Parameters
Commutation
Ermor Handling

Remark: The position range signal is linked to the output ‘Pos Error Output’ and not to
the ,Warn Output’! But it must be enabled inside of the ,Warn Mask'.

6. Enable the hardware of the ,Pos Error Output’

Info
Pazzwords
Error Handling
Startup Mode

O RBun Input

O Init Input

O Freeze Input

O Emerg Stop Input

Drives

10 Conhiguration
Command Interfface
Time

® Analog/Trng Dnive A
® Analog/Trig Drive B
® Analog/Trng Dnve C
® Analog/Trig Drive D
& Error Dutput
® Wwarmn Output

@ Pog Ermor Dutput

Education_Examples-V1.4e.doc

www.LinMot.com
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7. End position feedback (AT-electronic unit)
Monitoring of the end position

Task description

The superordinate control is to receive a signal, at exactly the moment the linear motor
exactly achieves its final position (range 0,5 mm). The movement goes from 20 mm to
77 mm with a velocity of 0,3 m/s and acceleration of 20 m/s2.

Use an AT-electronic unit.

Education_Examples-V1.4e.doc www.LinMot.com 990528
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Solution

Use Two point mode. Limit velocity and acceleration. Set , Pos Range‘ to 76.5 and 77.5
mm. As soon as the slider will be in the range between 76.5 and 77.5 mm a ,Pos Error
signal will be canceled.

1. Use Two Point mode and adjust the stroke

J>||Bun Mode I>|| M Minimal Position: -160.009 mm .

4| M Maximal Position: 160.009 mm
|| M 0V Position: 19.999 mm
Drive D [ || Position Monitoring I L 10% Position:

3. Limit velocity and acceleration

Drive A i B [|Run Mode
Drive B [z || Initialization || 5et Value Configuration b
3l Set Yalue Generation [i- | Filter Parameter 3

L Max Yelocity: 0.5 mis
M@ Max Acceleration: 30.041 m/s™2

4. Set the position band

Type M Pos Range Min :

2 b
Drive B [> | Initialization [l L Pos Range Max:
Drive C > || Set Walue Generation (| M In Position -:
Drive D [l Position Monitoring 3| [ In Position +:

[ Following Error - :
[ Following Error + :

Control Switches
Control Parameters
Commutation

Emor Handling

T v v

5. Enable Pos Range Indicator inside of the ,Warn Mask' on drive level

| Tvpe || Error Mask O Slider Missing

Drive B Initialization ® Drive Init Not Done
Drive C Set Yalue Generation Emergency Stop O Drive Following Error
Drive D Position Monitoring @ Pos Range Indicator
Control Switches O Drive Hot Calculated
Control Parameters O Drive Hot Sensor
Commutation
Ermor Handling

Remark: The position range signal is linked to the output ‘Pos Error Output’ and not to
the ,Warn Output’! But it must be enabled inside the Warn Mask".

6. Enable the hardware of the ,Pos Error Output’

O RBun Input

O Imit Input

O Freeze Input

O Emerg Stop Input
10 Configuration 4| @ Analog/Trig Drive A
Command Interface ® Analog/Trig Drive B
Time ® Analog/Trg Dnive C
# Analog/Trng Drnive D
& Ermor Dutput

® Warn DOutput

System i | Info

Drives [ || Passwords
Error Handling
Startup Mode

Education_Examples-V1.4e.doc www.LinMot.com 990528
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8. PLC/PC controls multiple positions/profiles
Change between different tasks

Task description
A handling machine assembles different parts during the day. Because of this, the
stroke of the motor must be switched as well as all the velocity and acceleration values.

Small parts: 20 mm to 80 mm Vmax= 1.5 m/s amax.= 50 m/s’
Big parts: 35 mm to 65 mm Vmax= 1.0 m/s amax.= 20 m/s’

For this application, the PLC possesses only digital outputs with no serial or analog
interface.

Education_Examples-V1.4e.doc www.LinMot.com 990528
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Solution

Use the multitrigger functionality. Create a multitrigger table with the following inputs:

Position O (State 0):
Position 1 (State 2):
Position 3 (State 3):
Position 4 (State 4):

20mm
35mm
65mm
80mm

Vma= 1.5 m/s
Vma= 1.0 m/s
Vma= 1.0 m/s
Vma= 1.5 m/s

Amax.= 50 m/s?
Amax= 20 m/s?
Amax= 20 m/s?
Amax.= 50 m/s?

1. Switch electronic unit to ‘Multitrigger’

Drives
Multi Trigger

Info

I# || Passwords

[ {|Error Handling
Startup Mode

10 Configuration
Command Interface
Time

O AT

O ASCI R5232
O ASCII R5485
& Application

i

2. Create Multitrigger Table (use the built in ‘curve inspector’)

Lo gl S

I Teggmi

T regomi %~

B Tagmsl _

H Tegml

S T g G igmalt

Bl Taggma

B Tugm @ ! ]

F TigguC e |

T TegomiD l'l'!l

Hirmn

|F:-'-|||I'||l.l L i

Pire mt |

[N
ol
1

T

wia |

e

il it T ]

-
i i s sk E
§ | Goiopeedoas slsin -
1 |Feppstachal siste = \
i oo sisis j‘_.
5 oo i = |
& 5 wzho wladm -
'r ".'" Tuzho wlade =1
s (W FH] o S]]

Hws |DweA - Lk

1 Alsi, Poilags
Porstaon 335
Spead 1w

B, ZOUET rafy 2

F ik o
Poriion Bl 3365 v
Spermd | w'n

dep DI 2

Pessiwr, TFF wan

Epead 1B s

see. SR
E Gl DA
iy P =] Foson [1995 | png Seemt [ F (]
i | s 1 |
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9. PLC/PC starts incremental movement
Linear motor plays stepper motor

Task description
A linear motor is integrated into an existing application; the control is made by digital

signal lines of a PLC. The idea is that the PLC should operate the linear motor like a
stepper motor. On a pulse signal generated by the PLC, the linear motor moves 1 mm

forwards or backwards (relative motion).
Since the signals coming from the PLC possess a jitter, the jitter filter is set on 100 ms.

Steps
—n - >
4_

11
L]
.

L LA
| D

AL 31 44 41

+ STEP +STEP
- STEP
+ STEP + STEP +STEP

www.LinMot.com 990528
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Solution

Create a multitrigger table which defines the relative movement (steps) forwards and
backwards (state 0 and 1).

1. Turn on multitrigger functionality

Info B AT

Drives I# || Passwords I

Multi Trigger [ {|Error Handling B[] & ASCI R5232
Startup Mode B[] & ASCIl R5485
10 Configuration (| & Application
Command Interface
Time [

2. Adjust jitter filter
System il Jitter Filter

Drives [ || Output Configuration

Multi Trigger

3. Create multitrigger table (use Curve Inspector)

;";""_{'_":‘5"“" OCBA | HEX | DEC
H Tomil % amm | ] [} P Opaiation ;
B TiggeiC U a0t | i Gagic ma ik H
B TagaD ~ : 2 ST [0S A D GBI =
1 Faxp pat actial sisis =
;T:_T:“ | iy whmke
Bl Tagomn @ o | % 5 e ] ®
H Tuggmi ma | & B i whmim ="
R Teggui nmn 7 7 Lels wlali =1
- B o i -
IE ni | ] k] P O RO =
g | A ) | [ =
Pt BT B "o
Mo | C 12 _-
1 | 1] I.'I_ k 1
i | E 14
I IF 15
kg e T L _
ey b
fer LT '
T saipvstes

it Yaw D Dok =
(EE BN R BT (R
L [

e
It is possible to define steps with different increments so that very flexible solutions are
possible.
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10. Teach-In procedure (MT-Mode)
Roboter and handling applications with teach-in

Task description
In an automation mechanism different positions must be programmed. The Teach-In
procedures are used for the specification of the values.

(For practice the teach-in positions are written below

Stop outside 75 mm
Stop inside 20 mm
Position 1 33 mm
Position 2 65 mm

Movements to the stops: 0.3 m/s and10 m/s®
Movements to position 1 and 2: 1.8 m/s und 80 m/s’

Use a multitrigger electronic and a small PLC with 4 digital outputs.
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Solution

A multi-trigger table is created, in which the position with the ' Take position ' function
are read in. In addition, electronics switches on and off after the initialization over the
RUN button. Afterwards the slider can be moved freely and the positions can be read

n.

1. Switch on multitrigger functionality

Drives
Multi Trigger

3. Create multitrigger table

v npul Sgnah

I Teggmi
T regomi 1
B Tagmsl _

H Tegml
Saciran Tugom 5 ignals
Bl Taggma
B Tagmi
F TugguC
T TegomiD

Hirmn
|F:-'--|I'||l.l

DcBa | nex | cec

Info

Passwords

Error Handling
Startup Mode

10 Configuration
Command Interface
Time

ain |

LI
it
¥l

1

no_|
|
nn

|

1|
o]

ma_|

L]
i

MO0 0 e

O AT

O ASCIl BS485

B

B

B[] & ASCI R5232
P

|| © Application

i P-4 OB =

S T

2 |Gok peed nas slstn -

1 |Fepestachal sisie -

4 |Goiorieie j‘_E‘
0 B "l
B wzho wladm =l B
f“ Ieio visle - 3
QY comiin .-

4 P oyt i B _'l"_

M |ra opaieon .

11_ »

‘!:!

ind

"

15

B e Tk |

/ T ISR Sy
= 1l
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11. End position feedback (MT-Mode)
Monitoring of the end position

Task description

In an automation mechanism small and large parts are to be installed. For the control-
ling of the machine the superordinate control unit needs in each case a feedback sig-
nal, as soon as the linear motors has finished its movement.

Strokes and parameters:

Small parts: 20 mm to 80 mm Vmax= 1.5 m/s amax.= 50 m/s’
Big parts: 35 mm to 65 mm max— 1.0 m/s amax.= 20 m/s’

Use a multitrigger electronic unit.

o
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Solution
Create a multitrigger table and program the positions into 4 states.

1. Multitrigger table with:

Position 0 (State 0): 20mm Vmax= 1.5 m/s amax.= 50 m/s’
Position 1 (State 2): 35mm Vmax= 1.0 m/s amax.= 20 m/s’
Position 3 (State 3): 65mm Vmax= 1.0 m/s amax.= 20 m/s’
Position 4 (State 4): 20mm Vmax= 1.5 m/s amax.= 50 m/s’

=m0 P B =8 ] B

|I'.I.- Diowyms 1, - Lindedst

e
Porstaon 335 e
Spead 1w

B, ZOUET rafy 2
ik o
Powpnan Bl T35 v
Speed | e

dep DI 2

b Pootes
Veziwa 71 FF e
Epaitd 1.E m
For. SOES ™2

bt Bl - D A

Pokon [ [ seest 6w | [
] s o e ]

'._'--lhr;:_aﬂ:lh Db

2. Adjust ,In Position’Signal

| Type (| M Pos Range Min - 76.499 mm

B (| Imitialization B (| M Pos Range Max: 79.995 mm

Multi Trigger || Drive C || Set ¥alue Generation B (| M In Position - 0.508 mm
Drive D il Position Monitoring ] L In Position +:

Control Switches (| M Following Error - : 2.5 mm

Control Parameters I>|| M Following Error + : 2.5 mm

3. Link ‘In Position’ signal of drive A to output 3

(| Output 3
]| Output 4 @ In Pos. A
C InPos. B
& InPos. C

System [+ (| Jitter Filter
Drives (| Output Configuration
Multi Trigger 3

Remark: Compare hardware configuration (manual chapter 4.8.1). Output 3 must be an
output and not be configured as a relay driver.
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12. PLC/PC controls force
Press part into form

Task description

In an automation mechanism an assembly part is to be moved to a certain position.
Subsequently, the moved part must be pressed in.

Strokes and parameters:
Stroke: 20 to 80 mm, v:=1.6 m/s, a:= 50 m/s’, force:= 100%
Force to press: ca. 15% of maximum force

Use MT-Electronic unit
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Solution

Using multitrigger, the force can be programmed on-line. The basic idea consists in
reducing the force to 15 % of its original value after the part is moved to position. Then
move to a position behind of the form. The result will be that the motor will be blocked
through the form and the force will go up to maximum (now 15%) and press the part
into the form. (Make sure that the I-parameter of the PID-controller is switched on)

1. Switch on multitrigger functionality

Info B AT

Drives I# || Passwords I

Multi Trigger [ {|Error Handling B[] & ASCI R5232
Startup Mode B[] & ASCIl R5485
10 Configuration (| & Application
Command Interface
Time [

2. Create multitrigger table with positions and force limitations

—Active Input Signals———— OCEA, HE DEC
% Tri A
; T[!gga z 0ooo 0 0 Mo operation j
rigger
% Trigger C 0001 1 1 Goto next state |-
K Trigger D 0010 2 2 Goto previous state |
- ; 0011 3 3 Repeat actual state -
poveTiagaSms— ||y | 4| 4 [Gooems o B
[ Trigger B 0107 5 £ |Gotostate MG
B Trigger C 0110 B B Goto state MElS
X Trigger D 0111 7 7 Goto state MENE
» 1000 8 8 Goto state MG
ki 001 o] q fla amaratinn -
W e F
10 - -
—Fiin 101 Gam |"'II :"ili'ii Lol IJ Ill ! | |EF|II:.-|
B — “hide | Diwveedh -Linklm
110
110
111
111 1 b FanSen
Feoion 15995
\,Settings‘l{State Table / :"d;:";ﬁ:ﬁ T
i Aln. Papsen
[y -
G T s
iy 1§ T ity
1 Aol Dbt
Cuseet 00
W 1550 Comani
Cameed 1 550 8

I Siaka - Dwwdy

dbi Positonrns +

ik pdee Ty

Sequence: State 0 > State 1 - State 3 - State 2 > State 3 - State 4 > State O ...
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13. Unlimited number of steps (stepper motor)
Stepper motor continuously rotating

Task description
A stepper motor is used in an automated mechanism. The number of revolutions in the
same direction is unlimited. (The number of steps is limited in the LinMot® SW !) ??7?.

Stepper Motor: 1.8°/step

(This is similar to if linear motors with strokes longer than 1260 mm are used. Moving
the ‘Home Position’ enables to run longer movements )
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Solution

Serial interfacing (RS-232):

After each movement use the command !ZD, which resets the counter to zero.

Multitrigger-electronic

1. Link Drive A to stepper motor

Drive B Initialization
Drive C B || Set Walue Generation
Drive D > || Position Monitoring

Control Switches
Control Parameters
Commutation

Ermor Handling

T T TTVTVT

2. Create multitrigger table

O Ho Drive

O LinMot POx-23
O LinMot P1x-22
O LinMot POx-37
& LinMot P1x-37

i Stepper
O Magnet

State |Drive A - Stepper

0 Ael. Position
Increment 100 Steps
Speed 100,365 Steps/s
Acc. 2002861 Steps/s™2

1 Redefine Pos.
Poszition 0 Steps

2 No Operation

e} o Uperatio

Edit: State 3 - Drive &
I Mo Operation j|

|IEdate I

\ Settings f5tate Table,‘

State O turns 180 °
State 1 reset the counter to O

www.LinMot.com
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14. Multiple axle application
Handling machine with round table

Task description

In an automated mechanism a lid is to be placed and pressed onto a box. Drives B and
C are pushing the box and the lid into position. Drive A will press the lid onto the box
using a profile. After this procedure the box will be moved on the round table (incre-
mental movement). Drives A, B and C are going back to the start position, Drive D
(stepper motor) turns 180°.

Drive A: P01-37x240 type
using profiles ‘Point to Point: 30 mm to 100mm in about 60 ms
100 mm back to 30 mm in ca 180 ms

Drive B: Push box: 10 mm to 50 mm ( 2 m/s and 50 m/s2)
Push box another 10 mm to the table (0.1 m/s and 1.9 m/s®)

Drive C: Position lid: 10 mm to 40 mm (2 m/s and 60 m/s?)

Drive D: Stepper motor with 1.8°/step

Drive A

\. Drive C

!

L ]
Drive B
o BOX
Drive D
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Solution
1. Select multitrigger mode
2. Select drives

3. Create profile (curve) for drive A. (create two curves and join them together)

Lir Edit Curve Ed
Wizard Type: | M anuial j| Pazition [rm) Pazition [rim)
106.00 . . . . . 106.00

Dirive Type:; | Linbkd ot j|
Mame: |pp;-'|:|3 | 96.00 96.00

Time | [333.327 [m]

8E.00 26.00
Mbr Poszition [mm] -
J 36,621 76.00 76.00
he 97.109
A3 97.578
54 98,003 —I EE.0D EE.00
Lata) 95,398
56 98.73 5E.00 5E.00
Ay 93.023
58 39.297 46.00 46.00
s} 93512
(=] 95,628
B 99 574 3600 | 36.00
E2 95922
3 95.98 26.00 . . . . . 26.00
£4 100 0.00 BEEE 11111 1BEEY 22222 YRR 23333
E5 9395 Time [mz]
[nd o0 gc hal
| B Fitview | | & Print |
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4. Create multitrigger table

Lin [Edit Multi Trigger Table

éctive Input Signals—— DOCBA, HE> DEC

E 1::22:: 000D 0 0 |MNooperafion é
P Trigger C ooo1 1 1 Goto next state j
% Tiigger D o010 2 2 Goto previous state [

— ; o011 3 3 Fepeat actual state -
pobetisgSorsk | g | 4|4 [Gowome =
[% Trigger B 0101 5 5 Goto state j1 =
% Tiigger C 0110 5 B Goto state j I =
X Trigger D 0111 7 7 Mo operation j
e 1000 B g |Mo operaﬁon =
1001 9 9 Mo aperation [

1010 A 10 Mo aperation [
i Fiin 1011 B 11 Mo operation =
1100 C 12 Mo operation [
1101 D 13 Mo operation [
1110 B 14 Mo operation -

1111 F 15 |Goto state NEE

\Settings ﬂ State Table /

State: Col:

State  |Drive A - Linkdot Dirive B - Linkd ot Dirive C - Linkdot Dirive D - Stepper
1 No Operation Abs. Position Abs. Position No Operation
Pogition 43,937 mm Pozition 39,937 mm
Speed 2 m/s Speed 2 m/s
Acc. BO0EE mis™2 Ao B0.082 mds™2
2 Curve Mo Operation Mo Operation No Operation

Curve number 1

3 Mo Operation Rel. Position Mo Operation Mo Operation
Increment 29.938 mm

Speed 0.1 m/s

Ace, 1.907 més™2

4 Abs. Position Abs. Position Abs. Position Abs_ Position
Position 3939 mim Paozition 9.999 rm Pozition 3993 mm Puaszition 100 Steps
Speed 0,502 mis Speed 0.502 m's Speed 0502 m/s Speed 900.002 Steps/s

Acc 10,014 m/s™2 Acc. 10014 m/fs™2 Acc. 10.014 mds™2 Acc. 2002.861 Steps/s™2
i Mo Operation Mo Operation Mo Operation Redefine Pos.
Puozition 0 Steps

Edit: State 5 - Drive B

|Nn:| Operation j| |Ipdate I

'\ Settings yState T able /

Sequence: State 0, next state (1), next state (2), next state (3), next state (4),
next state (5), state 0
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15. RS-232 interfacing
Press part into form

Task description
In an automated mechanism an assembly part is to be moved to a certain position.
Subsequently, the moved part must be pressed in.

Strokes and parameters:
Stroke: 20 to 80 mm, v:=1.6 m/s, a:= 50 m/s®, force:= 100%
Force to press: ca 15% of maximum force

Use RS-232 interface technology
=
-

Sequence

‘ Limit velocity to 1.6 m/s ‘

‘ Limit acceleration to 50 m/s2 ‘

‘ Move to position 80 mm ‘

‘ Request and check actual position ‘

‘ Reduce force (current) to 15% ‘

‘ Increment position by 10 mm ‘

‘ Move to position 20 mm ‘

‘ Increase force to 100 % ‘
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Solution

1. Check button position of your electronic unit: RS-232 needs ID1=0, ID0=1
(see manual R1.0 and manual R1.2), In this example the electronic unit has the ID
nr. 1.

2. Set serial mode for the system with LinMot® Talk Mit LinMot®

Info Bl O AT

Drives [ (| Passwords Bl MT
Error Handling 3l 5 ASCI R5232
Startup Mode (| & ASCIH R5485
10 Configuration e

3 Application

Command Interface

3. Set serial mode for Drive A with LinMot® Talk

Type | F ode
Imitialization [

Set Yalue Configuration 3 Analog

v

Set Yalue Generation ]| Filter Parameter {3 Continuous Curve
Pozition Monitoring [ {3 Trigger Curve
Control Switches [ 3 Two Point

4. Disable all inputs. Controlling will be done only by RS-232 (in this example)

Info {1 0 Bun Input
Drives p||Passwords (| O Init Input
Error Handling Il O Freeze Input

Startup Mode W Emerg Stop Input

10 Configuration 3| @ Analog/Trig Drive A

5. Shut down LinMot® Talk (= interface will be ready for RS-232 direct control)

6. Log in using a communication program of your computer ( e.g. Hyperterminal 9600
Baud). You will find an example in the folder ,examples’ of LinMot® Talk, which
configure your communication port (use ASCIl_C1 for COM1 and ASCII_C2 for
COM2).
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W Epvmsl i e 1 g e
T Fares incoming data e el 51

T v e mresd wrwa et

-l
o | o
R r=—
I
7. Ask scaling factor of your electronic unit ???
Command Comment
lzsl Check communication
#R OK
I|PTA Request resolution of position
#19531250 19,0735 um
luTa Request resolution of velocity
#190735 0,190735 um/s
laTa Request resolution of acceleration
#235419 0.238 m/s’
1oTl Request resolution of current
#-3438 23,438 mA
8. Scale the values
Position 20 mm - 1049
Position 80 mm - 4194
Position increment 10 mm = 524
Velocity 1.6 m/s -8400
Acceleration 50 m/s2 -210
Current 2A -85
15% current - 13
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9. Send commands to electronic unit

laT-1  Switch electronic from ‘Wait’ (disabled) to “Enable”. This procedure is only
laT-1  necessary if you are not in the ‘auto start’ mode (selectable by LinMot® talk)
lar+1  Initiate

!gr+1  Select Run mode

#

lgva400a  Set max velocity

#
lgaz50a Set max. acceleration

SCB5A Set Current (force) 100% (2A)

Ho— R

1apan49s  Move to position 80 mm
#
1GERA Check position - ok
#4049
130134 Reduce force to 15%
#
LIFJ24A Increment position by 10 mm
#
Move back to 80 mm
13P10494
#
| 90E5A Increase force to 100 %
#
Note:

If you have problems with switching between LinMot® talk and RS-232 communication
just switch off and re-start the electronic.

Education_Examples-V1.4e.doc www.LinMot.com 990528

36



16. Stop situations
Go to special stop position

Task description
In a machine it is required that the linear motor for safety reasons withdraws itself to a
so-called emergency stop position (14mm), as soon as an external stop signal is cre-

ated.
\l =
Emergency Position
Education_Examples-V1.4e.doc www.LinMot.com 990528
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Solution

1. Enable * ,Go to Position* inside of the Error handling mask of the Drive

Type [ (| Error Mask (| Emergency Stop Mode
Initialization [ [|'wfam Mask [» | Emergency Configuration || & Freeze
Set Value Generation il Emergency Stop 3 &3 Goto Position
Pozition Monitoring
Control Switches
Control Parameters
Commutation
Error Handling

Type [>]| Error Mask [>||Emergency Stop Mode L Stop Position:
Initialization (4| Emergency Configuration |
Set Value Generation

Pozition Monitoring
Control Switches

Control Parameters
Commutation
Error Handling
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17. Check whether movement space is free
Check if any blocked package are in front of the motor

Task description

When starting the machine it is to be checked whether the movement space in front of
the motor is free. Often it occurs the fact that a package in the machine blocked itself or
that someone left an object such as a screw driver inside of the machine. In this case
an error message is to be generated, so that the machine fails to start.

Room of movement in front of the motor: 80 mm
Check room with max. velocity of 25 mm/s
Reduce force to 75% during checking
Afterwards go to initial position 10 mm

Situation: Package is blocked

—

Situation: Room is free

-

Additional question: What is the parameter ,Home Position‘ for?

| ]
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Solution

1. During the initialization (homing) it's possible to check the room in front of the motor
- set the parameters

Lir Parameter Inspector: EA00-MT on COM1

Init Yelocity: 24 414 mm/s
Initialization 4| Imil i Mazximal Init Current: hx
Set Yalue Generation 4| Home Position:
Position Monitoring Check Init Position:
Control Switches Initial Position:
Control Parameters
Commutation
Error Handling

Answer to the additional question:

After the homing procedure the ‘home position’ can be moved as it is convenient for the
application. In particular, if the max stroke is longer than 630 mm, the homing position
must often be shifted to be able to run between —-630mm and +630mm.
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18. Application ‘Jog’
Remote control of LinMot® with buttons

Task description

People would like to operate a LinMot® linear motor by remote control using three
buttons. One button is used to move the slider ‘out’, a second button to move it ‘in’ and
third button for fast movement.

Button A: Slider move ‘out’ with v=0.01 m/s

Button B: Slider move ‘in’ with v=0.01 m/s

Button C : Change speed to 0.2 m/s instead of 0.01 m/s if operated
simultaneously with button A or B
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Solution
LinMot® Multitrigger electronic unit Exxx-MT: The buttons A, B and C are directly con-

nected to the trigger inputs A, B and C. Set Jitter filter to about 10 ms to get an immedi-
ate answer if buttons are pressed.

En parameter Inspector: EADD-MT on COM1 M= E3
CHEYAE)

System | Jitter Filter [ 96 ms
Drives [ || Output Configuration [
Multi Trigger 3
-
pidigls i peas | Hed | oEC
el w000 |
™ Trggerl =
B Tegges W i i S0l0 EiSiD =
B Toges O wip | 2 ] Gk Bistn B
i3] | k| ] e ] -
il oy bian 4 4 [sooesm .
o Tonpger &, ! T
I Trgguel o | 5 g O 1] =
F TrggesC oo | & [ ko Bisin -
® Taggm o | 7 7 A DR -
10 ] | a4 b0 operaion -
Topan 1 1081 | g q Mo peraiion -
L] | A 10 do o reiion -
FER Wl | B L e -
E 1an | C 12 Fdoy e rEion -
mm | u} 13 Fdo opeEreiion -
1180 | E 14 Fdoy e raiion -
mn F 15 fdoy o raion -
Fi Saura: | ks
o ok || X cenca |
T
s (D[] ca [
' Hisa wsnA Lrdim
[
| B P
Fepilion 70 5 o
T peter] 01171
arz 00 wda'
T
ks ] e
ped (1 A
Sps 00 a2
T e Posen
Srermor, #4EH r
o ] 1L '
Az 13170 e 2
L] Alhe Poisen
Fnaiion O ran
T pecd 017
iczs 13113 wde' 3
 TEE G 1 [k
| C— mm
i earag | Gisda Tasle
[wf D ][ Cescal]
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19. Positioning with 10 um repeatability
Configuration with external position sensing

On a printing machine a film is to be positioned with a repeat accuracy of 10 pm.

With LinMot P linear motors the repeatability of the internal position sensing is 100 pum.
To raise this to 10 um therefore, external sensing is employed.

Available are only an E200-AT, an external sensor system (consisting of measuring
head, tape with 1 mm pole distance and amplifier adapter) and a linear motor PO1—
23x160/0x140. The target position is given via RS232.
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Solution

On motor channel A there is the external sensing for configuration, and on motor
channel B the linear motor.

1. Adjust for RS232 interface.
The target position is given on channel B via RS232 protocol.

Info Bl O AT

Drives [ (| Passwords Bl MT
Error Handling Al < ASCIH R5232
Startup Mode (| © ASCIH R5485
10 Configuration I+|| © Application
Command Interface

2. Set position sensor to motor channel A.

Sypstem

& Mo Drive

O LinMot POx-23
O LinMot P1x-23
O LinMot POx-37
O LinMot P1x-37
& Stepper

& Magnet
& 5in/Cos Position Sensor

Drive B I> || Sensor Configuration
Dnive C > || Master / Booster
Drive D I# || Emor Handling

s

3. Adjust sensor period to 1 mm.

(| Senzor Period
[A|Sensor Direction
Master / Booster

Emror Handling

4. Set sensor direction to ,positive”; master/booster must be at ,master*.

|| Sensor Period & Positive
i | Sensor Direction (& Megative
Dnive C [»|| M aster / Booster B
Drive D [>|| Error Handling i3
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5. Set linear motor POx23 to motor channel B and configure as master.

6. Adjust external sensor resolution to 1.25 um.

Type (| © Internal Sensor

I3 | M aster / Booster (| © External 20 um
Position Sensor [@| & External 10 um
Initialization (| & External 5 um
Set ¥alue Generation B (| & External 2.5 um
Position Monitoring | © External 1.25 um
Control Switches [

7. All parameters defining a position are given another scaling factor on account of the
external sensing. For 1.25 pum resolution, all position values must be entered 16
times bigger than is wanted, i.e. 480 mm must be entered if the maximum position is
to be fixed at 30 mm. The same applies to position targeting via RS232.

Dirive A || Type I M Minimal Position: 0 mm
Drive B I | M aster / Booster J):Set Yalue Configuration [4| M Maximal Position: 480.008 mm
Dnive C [z || Position Sensor [#|| Filter Parameter

Drive D J> || Initiahization [

Note: With external sensing the values of the PID controller parameters may be raised
on the strength of the higher resolution.
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20. Improved linearity with external position sensing
Configuring the external position sensing

On a handling machine any position must be moved into with an absolute accuracy of
0.05 mm. Maximum travel is 920 mm. The target position is to be set via the serial
interface RS232.

Owing to the restricted linearity, the internal position sensing of the linear motor is
inadequate for attaining an absolute accuracy of 0.05 mm. Consequently external
position sensing is employed.

Available are an E200-AT, a sensor system (consisting of measuring head, magnetic
tape with 5 mm pole distance and amplifier adapter) and a linear motor
P01-37x240/860x1060.

- =

~
S
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Solution

1. Set position sensor to motor channel A.

& Mo Drive

O LinMot POx-23
O LinMot P1x-23
O LinMot POx-37
O LinMot P1x-37
& Stepper

& Magnet
& 5in/Cos Position Sensor

Sypstem

Sensor Configuration
Master / Booster
Emor Handling

s

2. Adjust sensor period to 5 mm.

3o 1 mm
& 5 mm

SensolPenud
Sensor Direction

Master / Booster
Error Handling

#® Positive
[ & MNegative

Master / Booster
Emor Handling i3

|| ® Master
Drive B i- | M aster / Booster 3| © Booster parallel
Drive C [ (| Position Sensor || & Booster reverse
Drive D [ | Imitialization I

13

Sel Value Generatinn

5. Adjust external sensor resolution 20 um.

System [>|| Drive A B|| Type || & Internal 5ensor
3| M aster / Booster | © External 20 um
[3| & External 10 um

Position Sensor

Drive D [ (| Initialization P|| & External 5 um
Set Yalue Generation P|| © External 2.5 um
Position Monitorning Bl & External 1.2% um
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21. Operating 2 motors in parallel
Force multiplication to raise the dynamics

A load mass of 0.5 kg is to be raised vertically by 480 mm within 210 ms.

The peak force of a single P01-37x120 linear motor is not enough to perform such a
dynamic motion. Though one linear motor P01-37x240 can deliver this peak force, it
cannot reach the maximum speed. Therefore two linear drives of type P01-37x120 are
connected in series.

Available are an E2000-AT, two P01-37x120 and one PL01-20x1000/920 .

Note: The two motors move a common slider and are placed in opposite directions. A
common flange assures mechanical parallelism.

— Laufer

47

— PS01:37x120

/ Flansch

-« PS01-37x120

- 0.5 kg
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Solution

The target position is entered on the master ( in this case motor channel A). The
second motor operates in booster mode as amplifier doubling the force. The target
position is given using ,two-point mode".

1. Adjust maximum speed to 3.5 m/s, acceleration to 50 m/s’. With equation F =m*a
(where m = load mass + slider mass) the theoretical dynamic force amounts to 135
N. Holding force is 27 N.

2. Set motor type for motor channel A as Lin Mot POx-37

{0 Mo Drnive

3 LinMot POx-23
& LinMot P1x-23
@ LinMot POx-37
3 LinMot P1x-37
O Stepper

2 Maanet

Position Sensor
Initialization
Set Yalue Generation
Position Monitoring
Control Parameters

T T TTT

3. Set motor on motor channel as master.

Drive A
Drive B

@ Master
| & Booster parallel
3 Booster reverse

iMaster / Booster
Poszition Sensor
Initialization

Set Value Generation
Pozition Monitoring
Control Parameters

| { R Re

T T T T TR

4. Set motor type for motor channel B as LinMot POx-37.

: 2 No Drive
Drive B 3 O LinMot POx-23
Commutation O LinMot P1x-23
Emor Handling @ LinMot POx-37
O LinMot P1x-37
O Stepper

& Magnet

5. Set linear motor on motor channel B as ,booster reverse*.

| Type B[l & Master

i |Master / Booster 3| © Booster parallel
Commutation ||| @ Booster reverse
Error Handling

6. Adjust controller.

3| Type (| M Maximal Current: 599 A

Drive B [> | M aster 7 Booster (| M Current Offset: 0749 A
Poszition Senzor || 4 P: 0.8 Afmm

Initialization || 4 D: 4.995 A*z/mm

Set Yalue Generation (M I 0 A/[mm*s])

Position Monitoring (| ™ FF Friction: 0211 A

:Control Parameters [3| M FF Acceleration: 100 mA/[m/s"2)

Commutation || M FF Deceleration: 80 mA/(m/z"2)
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22. Operating 4 motors in parallel
Paralleling to raise the peak force

On an assembling facility a workpiece weighing 10 kg is to be moved 120 mm in 120
ms. Cycle time is 1 second.

The peak force of one P01-37x240 linear drive is insufficient for the acceleration
needed. Several linear drives must therefore be operated in parallel.

Available are an E4000-AT, four P01-37x240/60x260.

10 kg

N
.&
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Solution

The task can be performed by the parallel operation of four P01-37x240/60x260,
generating a total peak force of 800 N. To enable the motion to be performed, a
maximum speed of 1.5 m/s and a maximum acceleration of 38 m/s® are needed.

1. Set motor type for chennels A, B, C and D as LinMot POx-37.

Spstem (| Drive A i < Mo Dnive
i Master / Booster < LinMot P0x-23
Position Sensor O LinMot P1z-23
Initialization #® LinMot PDx-37
O LinMot P1x-37
O Stepper

P NLT E }

Set Yalue Generation

Position Monitoring
Mamnbenl Casibabhan

T T W W

2. Set motor type on channel A as master.

@ Master
E| & Booster parallel
O Booster reverse

Sypstem

‘Master / Booster
Position Sensor
Initialization
Set Value Generation
Position Monitoring

Al hd

System [ (| Drive A || Type p|| © Master
i | Master / Booster [] © Booster parallel

Commutation || & Booster reverse
Drive D (| Error Handling 3

Note: The target position is given typically in two-point mode via motor channel A.
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23. PLC/PC with PROFIBUS-DP master selection
Moving into any position

The task involved

A freely adjustable linear motion is needed for a laboratory facility. The movement is calculated
on-line by a PC or a PLC and ranges between 20 mm and 70 mm. It must be possible to move
into an;/ position within this range. For safety reasons the acceleration must never exceed

75 m/s” nor the speed 1.6 m/s.

Supplementary requirement
lIt must be possible to move into many freely selectable positions at will. Maximum speed must
not exceed 0.2 m/s.

Position 1: 22 mm
Position 2: 55 mm
Position 3: 27 mm
Position 4: 55 mm

Position xx: 48 mm

PROFIBUS-DP

-
-
|
|
‘-.'

e =t
-
=
——
E430-DP
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Solution
Position targeted via PROFIBUS-DP with speed and acceleration limited via LinTalk.

1. Speed and acceleration limited with LinTalk.

E |G Valus Lenfigumslen LR 5

2. Read the GSD data file into the configuration software for the PLC. The file is entitled
.INm00b6.gsd" and is located in the subdirectory .\GSD of LinTalk.

3. Tie the LinMot electronic unit into the bus system and configure the data to be exchanged,
here taking as example a Siemens Simatic S7-315-2DP under STEP?7.

PROFIBLIS(): DP-Mastersystern =] eiters FELDGERATE

-3 140
1 = i:l Sonstige
N "5
& G =23 Lintat Ex<30-DP
? ;I ----- ﬁ Iniverzalmodul
----- ﬁ Contral/Status 1 word DIADO
ol ... s B Set Position 1 ord DO
----- ﬁ Get Pozition 1 Word DI
!I (18] LinMatEx:30:0P e B Fun Curve 1'%Woard DO
----- ﬁ b aw. Acceleration 1 wWord DO
Baugrupp... I Bestellnurnmmer I E-A&diesze | Abdesse |0 00 ﬁ M ax. Velocity 1 Waord DO
1] Control/Statuz 1 Word DI/DO|20... 21 2.2 | i e ﬁ b aw. Current 1 'ward DO
. B Mext Drive 0'word DI/DO

----- B Command 2'word DO

4. After loading the configuration into the PLCI and linking this with the LinMot electronic unit
according to standard, communication is taken up.

5. Initializing the motors is triggered by setting the ,INIT-request” bit in the control word. After
the ,WARNING pending® bit (INIT not done) has changed to zero, the ,INIT-request* bit can
be reset and the ,RUN-request® bit set. The LinMot electronic unit now changes into the
RUN state and evaluate the values given in the ,Set position” module. The actual position
of the LinMot may be read out in the ,Get position“ module.

gz Yariablentabellel

| Operand IS*_:,:'mel IStatustrmatIStatuswert ISteuerwert I

ATT 20 |"Contraol™ EIN 2#0000 0010 0000 0000 (20000 0010 0000 0000
Ew Z0 |"3tatus" BIN Z#0000 0010 0011 0oooo

AT 22 |"3et Position™ |DEEZ 1024 1024

ETW Z2 |"Get Position®™ |DEZ 1024

The unit of the position is 19.53125 pm (in the above example 1024 is equivalent to
exactly 20mm).
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24. Control through force
Interface to a Delta Tau PMAC motion control board

The task involved

The motion of a linear motor is to be controlled from an outside axis control board. The
output of this is an analog control signal proportional to the force to be exerted
(comparable to the torque setpoint with rotary motors). Used here as an example is a
PMAC board of Delta Tau Data Systems Inc. .

Kraftvorgabe

Positions-
feedback
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Solution

An E1xxx-AT or E1xxx-MT-electronics with installed force control software is used. The
force of the connected linear motor is adjusted by an analog signal (0-10V) at the
»TRIG IN 1* input. The diagram belows shows the U/F characteristic.

-/[+10V control signals
Savety Zone
The control signal from many
motion control boards ranges
within  -/+10V. If the board
cannot be adjisted for 0-10V
operation, the signals may be
conditioned with the LinMot
|| ,Breakout Module* and
Input Voltage presented between 0-10V.

Force

Voltages below 0.25 V or above 9.75 V cause the motor to cut out. This will prevent
any uncontrolled motor movements if there is a cable break between the motion control
board and the LinMot electronics.

To enable the position to be controlled, an external length measuring system must be
attached to the linear motor. Its position signal is led straight to the motion control
board. The position control is thus performed entirely by this board.

The diagram that follows shows the typical design of such a system with Delta Tau,
which is reproduced here in slightly abbreviated form.
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‘ i Encoder i
I 1

‘ ‘ o o |
/:‘ 1 —
‘ LinMot*Linear Motor }—UIJ

N PMAC JOPTO or
LinMot - Sys 1 Acoeasory 34

Pin s
11 - Drive Enabled Out Optional 170
48 - Error Out |
14 - Warning Qut

P n . 5] g
iaMot - 8ys 2 Q Broak-Out Board E  Power £
Pin = =5 Supplye ¢
[2 = Unit_Selact HOVDCT | Extarnal 10VDC Supply 10VDe
LinMot*-E100 3= Run + 110VDG) External 10VDG Gupply E El
smalomp T B |
wa (2] [o] -
=) G R
= LinMot - 8ys 2 Q Braak-Out Board
Pin =
iE :r;;ulan Input 10-10VY | GAC
@ {5 - GND AGND
22 =) = Unit Select [GNDI__| AGND
= unit Seleot [GND!
[8- Run - AENAT
Q [8-NC -
=
s
N
( === o- El
™
et Na A ; E g
~= ( = E g 5 g
B ower 5 g [ I I 1 1
2 Supply g E 5 1 I ) ) |
J: E 24.48 VDC T E  power £
- 7 5] | 5  Supply o @smk-om Board
B g E i18VvDC g
/ 5] g 5] g ]
/ B E| B g
( E El
\ = T
\ =
\
~
@ Delta Tau Data Systems, Inc. =
PMAC
I

« Note: 10 VDC power supply common must be tled
to PMAC’s AGND for the drive to enable.

For further information the reader is referred to the application note of Delta Tau, which
is reproduced here in slightly abbreviated form.
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DELTA TAU  aprucamon

DATA SYSTEMS, INC.

NEW IDEAS IN MOTION . . .

Using PMAC with LinMot © Linear Motors and Drive Units

LinMot ® Force Control Unit
(E100-AT and E1000-AT)

Introduction

This application note describes how to connect and configure the Delta Tau PMAC
(Programmable Multi Axis Controller) to control single or multiple LinMot® linear motor/drive
systems. The PMAC will interface with LinMot® E100-AT and E1000-AT Force Control Units.
The PMAC will require position feedback from an external sensor such as an encoder.

Overview

The LinMot® Force Control Unit utilizes a current/force loop which is commanded externally
by an analog 0-10V reference signal from the PMAC. 0.25-5V input signals result in a
negative force. 5-9.75V input signals result in a positive force. Zero force is at 5V.

The Force Control Unit implements a safety zone which is £0.25V about zero force input.
The drive will not operate unless the input voltage is within the safety zone when the enable
signal becomes true. This prevents unintentional ejection of the slider

System Requirements (PMAC1)

A typical single axis linear motor system will require the following hardware:

1. One of the following Delta Tau Data Systems control boards:
a) Mini-PMAC (2 axis)
b) PMAC-PC(4 or 8 axix)
¢) PMAC-Lite (4 axis)
d) PMAC 1.5 STD (4 or 8 axis)
e) PMAC-VME (4 or 8 axis)

Note: All PMAC control boards may be used in a standalone configuration if an
external +5VDC power supply is provided.

2. One of the following Delta Tau Data Systems break-out boards per 4-axes:
a) Accessory 8D (Phoenix terminal block with options)
b) Accessory 8P (Phoenix terminal block)
c) Accessory 8DP (D-sub connectors)
d) Accessory 8DCE (CE Certified board, terminal block or D-sub)

3. LinMot® E100-AT or E1000-AT with Force Control Software
4. LinMot® - P Linear Motor
5. F eedback Device (encoder)
6. 24..48VDC Power supply for LinMot® Force Control Unit
7. 10 VDC Power supply (LinMot® drive input select)
8. *15VDC Power supply for PMAC
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System Requirements (PMAC?2)

A typical single axis linear motor system will require the following hardware:

1. One of the following Delta Tau Data Systems control boards:
a) Mini-PMAC2 (2 axis)

b) PMAC2-PC (4 or 8 axis)

c) PMAC2-Lite (4 axis)

d) PMAC2-VME (4 or 8 axis)

Notes: 1. All PMAC control boards may be used in a standalone con-
figuration if an external +5VDC power supgly is provided.
2. PMAC2 Ultralite may be used with LinMot™ motors and drives,
contact Delta Tau Data Systems for more information.

Delta Tau Accessory 8E break-out board

E100-AT or E1000-AT with Force Control Software
LinMot® - P Linear Motor

Feedback Device (encoder)

24..48VDC Power supply for LinMot”® Electronic Unit
10 VDC Power supply (LinMot®drive input select)
+15VDC Power supply for Accessory 8E

O N R~WDN

PMAC Setup

In addition to normal setup and motor tuning (discussed in your PMAC User's Manual),
some greliminary configuration will be required in order to setup PMAC to control the
LinMot™ drive unit.

I-Variables Settings
IX29 Motor x Output — DAC Bias

IXx29 is PMAC's digital equivalent to an offset potentiometer. In conventional servo control
applications the analog control signal is +10V, OV being zero force. The LinMot® Force
Control Unit utilizes a unique control signal of 0-10V, 5V being zero force. With 1x29 we can
easily shift PMAC’s zero force output to 5V by setting it to 16,383 (units are DAC bits,
32,767 = 10V).

IX69 Motor x Output Command (DAC) Limit

IX69 defines the magnitude of the largest output that can be sent from the control loop. In
compliance with Figurel, the maximum voltage output should be set to 4.75V. Voltages
above this will cause the LinMot® Force Control Unit to set it's outputs equal to zero force
when PMAC commands maximum force. 1x69 should be set to 15,564 (units are DAC bits,
32,767 = 10V).

Encoder Setup

Once you have completed wiring and preliminary setup as discussed above it will be
necessary to verify proper feedback of the encoder. To do this we issue an open loop
command for the appropriate motor and watch the position window. If a positive open loop
command yields a positive position change, the encoder decode sense is correct. If however
a positive open loop command yields a negative change in position, the encoder decode
settings will need to be modified. Please refer to your PMAC Software manual for details.
(1900, 1905..1975 for PMAC1, 19n0 for PMAC?2).

Example of open loop command for motor 1:
In the terminal window: #102 <CR>
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This would result in a positive output of 2 percent of the maximum allowable output set by
1169 for motor 1.

CAUTION. Damage to the equipment or personal injury may result from improper use of the
open loop command. The user should gradually increase the value until motion is detected and
then immediately kill the motor with a CTRL “K". Starting with a value of 1% is not unrealistic.

PMAC User's Manual for instructions on how to tune a motor using PMAC.

Optional Outputs

The LinMot® Force Control Unit includes three outputs which the user may wish to
incorporate into their application. These outputs are specific to the Force Control Unit, but
may be monitored by the PMAC or other external devices. The three outputs are as follows:

1. Warning-Output
2. Error-Output
3. Drive-Enabled Output

The user may bring these signals into the PMAC via JOPTO (PMAC1) , JI/O (PMAC2), or
any of the other Accessory 34 1/O devices. These signals may be used in PLC’s to monitor
conditions of the application.

Delta Tau contact information

Delta Tau Data Systems, Inc.
21314 Lassen Street
Chatsworth, CA 91311, USA

Tel: ++1 818-998-2095
Fax: ++1 818-998-7807

ttp://www.deltatau|jcom
E-Mail: info@deltatau.com
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