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Tutorial for the LinMot Designer Motor Sizing Tool

LinMot Designer is a sizing tool for the LinMot motor system. It helps to choose the right linear motor and servo drive
for a specific application. It also helps find the right rotary motor for a given linear-rotary application. The tutorial starts
with a quick overview of LinMot Designer and then goes on with examples which introduce the use of the LinMot
Designer sizing tool. The first example explains the designer functionalities for sizing linear motors in linear applications.
Example 2 shows instead how a rotary application can be designed. In example 3 is discussed the import of a custom
curve as a motion profile.

Why use a design program?

One can pose the question why at all is required a design program for linear servo motors, if the relationships can be
simply explained by the formula F = mxa. The reason is that, for exact drive design, certain additional limiting conditions
must be considered during calculation:

¢ The maximum feeding force produced by a linear motor is speed-dependent in practice and is particularly influenced
by the properties of the servo amplifier and the type of supply. As in the case of rotational servomotors, where the
maximum torque is reduced with increasing rotational speed, linear motors are subjected to a reduction in maximum
force as the speed increases, due to the counter-voltage.

e Long-stroke movements mostly result in the drives running into a force limit during acceleration and braking phases,
whereas otherwise maximum speed is the limiting factor.

e  For estimating whether a motor does not overheat under given conditions, the power dissipation for an entire motion
cycle must be calculated.

The choice of a suitable motor is an iterative process, as the own mass of the moving part of the motor is included in the
total mass in motion. This means that the design of a drive becomes an iterative process.

From the academic point of view, it can be exceptionally interesting to consider the above-mentioned factors in drive
design. For most users on the other hand, it is more sensible to invest time in constructional considerations while leaving
mathematical calculations to a program.

Mode of operation of a design program
Using the LinMot Designer motor sizing program is divided into four steps:

A design program should not only be used to select a drive, but also to promote an integral way of looking at things:
What happens if the load mass can be reduced by 10%? What effect has a reduction or increase of the movement time of
individual segments? Which movement profile is optimal for this application? All these questions can be computed for
different solution variants and displayed graphically by a design program in few minutes.

e Step 1: Start LinMot Designer and input global Data
e Step 2: Segmentation of the Motion

e Step 3: Checking the Limits

e Step 4: Interactive Optimizing

Important: LinMot Designer is a sizing program that simulates the behaviour of LinMot linear motors under static and
dynamic load conditions. LinMot Designer offers the design engineer quick help in the analysis and optimization of drive
technology for a specific task. The simulation and calculation come as close as possible to the behaviour of the linear
motor in the real application but is always dependant on the accuracy of the input parameters. It is recommended to
discuss and verify the simulation and results with your local LinMot Distributor.

NTI AG 10.03.21 www.LinMot.com



LinMot® Designer 1.10.1: Tutorial

4/39

LinMot Designer: Quick Overview

The LinMot Designer simulation is based on both the typical application parameters (motion profile, load definition,
additional requirements) as well as the defined motor configuration. The simulation results are represented in diagrams
and values. All the important result parameters are automatically checked to its limits. If they are exceeded, warnings are
generated.

Application

Motion Profile
Stroke
Time
Profile Type

Load

Load Mass
Friction
External Force

To select motor configurations for a simulation, a powerful motor configuration selection tool with filter functionality is
available.

The following chapters will give you an overview of the user interfaces and the major functionalities of LinMot Designer.

Motor Configuration

Motor / Modules?

Drive?

|

Additional Requirements o F’~_, f;':"":h £
H J w8
Motor incl/excl Guide i é (L)
SSC-Case E E “ g
yy, =
Integrated Drive ' ‘6
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Motion Profile

The motion profile can be defined as a sequence of motion segments. Each segment can be defined separately. To edit a
segment, double-click on the segment itself or right-click on it and then click “Edit”. In the “Edit Segment” dialog it is

possible to define the name and the type of curve, its duration and stroke, as well as to leave a comment. Both the name
and the comment will be visible in the “Segment Overview”.

It is important to use the same curve type as in the application.

Value of selected

Segment

Segment Functions

Segment Overview

Edit Segment

@ LinMot Designer 1.10.
LRSS 8
Global Values

® Motor Setup
@ Motor Data

- Tutorial_Addon.ldc

S tE > @02 Y

Value

Load Setu
Segment Stroke
Peak Speed
Peak Acceleration
Peak Force
RMS Force
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877N
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Power Dissipation
Blobal Results
@ Supply/Regeneration

@ Power Dissipation
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Configurations | Limits S/F _Limits P/T_Kinematics_Regeneration _Supply Diagram lLavout |
Segment StartTime ~ Duration StartPosi Stroke  Warnings Comment
1: Segment#1 (Sine) 0ms 200ms  75mm  150mm
2: Segment #2 (Standstill 200 ms 200 ms 75mm 0mm
3: Segment#3 (Sine) 400 ms 200 ms 75mm 150 mm
L (Add rnan
Stroke [mm]
50 / %\
0
. / \
Edit Segment X
50 f-eees 0
Curve Setlings  Local Load Seflings
Stroke Curve
Start Time: Oms Narme:
Motor Force [N]
Start Position: 75 mm Type:  [Sine v
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Deceleration: 18.5m/s2
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Load Definition

The load can be defined locally (valid only for the corresponding segment) or globally (valid for the whole motion).
Local parameters must be defined in the “Edit Segment” dialog, whereas global load parameters can be defined in the
“Global Settings” dialog. In both windows, the mass (load) to be moved, the external force acting against the moving
part, the added friction and a spring element can be defined. In addition, the system friction, the moving mass of the

motor/module, the mounting angle as well as up to 4 MagSpring in parallel can be added in the “Global Settings” dialog.

Edit Segment X
Curve Seings  Locel Load Satings
Global L and Sefings
Mess. [0g | g
ExemalForce: 0N oN
Dy Fricion: [ON oN
Viscous Fricbon. [0 NAm/s) ] 0Nmis)
Spiing Spring #1: nct defined
Type: |None v
Spiing #2 not defined
Ret Positon’ 0 mm
Ret Fores: [ ]
Spring Constant  [3pim ]
—
Problems
-
LinMot Degigner 1.10.0 - Tutorial_Addon.ldc - u} b4
Do Ralsn Lt Eerg0R Y
Global Values Value | | Configurations ~Limits S/ Limits P/T Kifematics Regeneration Supply Diagrem Layout
Motor Setup Segment tartTime  Duration Start Posi Stroke Warings Comment ~
2 Motor Data 1: Segment#1 (Sine) Oms  200ms  %5mm  150mm
nag belup, 2. Segment #2 (Standstill) 200 ms 200ms 75 mm 0mm
Start Position 75 mm cgment #3 (Sine) M0ms  200ms  75mm  -150mm
Load Mass 0g Mooy v
Motor Mass 630g --
Mournting Angle 0deg |J| Stroke [mm] \
Extemal Force oN )
Dry Fiiction 3N
Viscous Friction 0N/(mjs)
Spring #1 not defined
Spring #2 not defined 50
MagSprin None
B Segment Results
Segment Stioke 150 mm
Peak Speed 118 mfs 0
Peak Acceleration 185 m/s2
Peak Force 147N
RMS Force 877N
Pawer Dissipation 2w 50 A L
Global Results iNGlobal Settings
Supply/Regeneration H
@ Power Dissipation Load Motor Custom Info
Warnings
Motor Force [N] .
N Start Position: 75 mm Start position is set by auto centering function
Mass: [ Add Slider Mass: 630 g
100
Extemnal Force:
Dy Fiiction: [A4ddSystem Fiction ~ [NoWipers | 3N
0
Viscous Friction: ON/(m/s)
- 4
4
-100 i *
Spring #1 Type: Ref. Position: Ref. Force: Spring Constant:
None v [omm | [on [ | S
Spring #2 Type:
None v/ [omm ] [ow | [onim | s
Metric
MagSpring. | None |
HE:':—H
—_—
- +
Problems
Cancel 0K
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To configure and therefore simulate the effect of our Magnetic Springs, click on the “MagSpring: None” button in the
“Load” window of the “Global Settings” dialog.

Global Settings X
Load
oatl | Matar | Custom] Info MagSpring Configuration X
Start Position: 110 o Start position is set by auto centering function Famiy: |M01-20 v
Type: | MD1-20x220/210-11 (210 mm, 11N) v
Mass: 5004 [ ek Sl Mo 860 e el G
I Add MagSpring Maving Mass: 220 g Count: |1 <
Etemal Force i
Add MagSpring Moving Mass: 220 g
Add MagSpring Friction: 3N

Diry Frictior Add Syster Friction 3N

dd MagSpiing Frictior: 3 N Positioning Mode: | Auto-Positioning, Gravity Compensation v
Viscous Friction: O MAmss) Show advanced configuration

+
g Wdeg - 4 N
Spring #1 Type: Ref. Position Rel. Force: Spring Constant
Mone v| (o | [ow | [onm | |
Spiing #2 Type: MagSpring Configuration X
Mone «| [amm | [ow | [onm | s Famiy: [W0120
Fuot
Type: | MO1-20x220/210-11 (210 mm, 11N) v /L—\
ManSpring 1 1 x MD1-20x300/210-11 @ -150 mm b4 ot [ ]2 > sua
System Offset nid
‘Add MagSpring Moving Mass: 220 g
‘Add MagSpring Friction: 3N Susp
System Offset:  -120 L‘j P
1 :
Primary Offset: 01 Jmput i Secondary Offset
Primary Offset #— . Secondary Offset
l H Secondary Offset: | 17.5mm Onput %
*
Messages led

In the “MagSpring Configuration” window it is possible to select the MagSpring Family and Type. For each MagSpring
type the stroke and force are shown in brackets and, in addition, the moving mass and friction are automatically added
and displayed in the configuration dialog. Once the MagSpring is selected, its moving mass and friction are also added to
the “Load” window of the “Global Settings” dialog.

In the “MagSpring Configuration” window it is also possible to edit the position offset between MagSpring and Motor.
By default, the MagSpring constant force range is automatically positioned centrically to the stroke (Auto-Positioning
mode). This allows for an easy configuration of the MagSpring, and when the stroke of the MagSpring is equal to or
greater than the stroke of the motor, then the MagSpring will always be in its constant force range. Nonetheless, LinMot-
Designer can also simulate the behavior of the system, if the constant force of the MagSpring is only required in a
reduced range of the motor stroke. By changing the “System Offset” (advanced configuration), the position of the active
range relative to the motor stroke can be moved.

The MagSpring can be enabled or disabled from the “Load” window by clicking the MagSpring field. When the “Auto-
Positioning, Gravity Compensation” mode is active, the MagSpring will be enabled only if the mounting angle is
different from 0 deg (automatic deactivation in horizontal mode). A message will appear in the “Messages” field of the
“Global Settings” dialog if the defined MagSpring is disabled, if a module with integrated MagSpring is used in
horizontal mode, or if the MagSpring compensation mode is not possible.

To move the force range of the MagSpring relative to the motor, check the “Show advanced configuration” box or select
the “Manual Positioning” mode. This mode allows to modify the “System Offset”, that represents the position of the
relaxed point of the MagSpring (F_Msp=0) relative to the zero position (ZP) of the motor. If the positioning of
MagSpring components (Stator and Slider) is of interest, the “Primary Offset” (relative position of MagSpring stator and
motor stator) and the “Secondary Offset” (relative position of MagSpring slider and motor slider) can be defined and/or
read out. Because of the dependency of the three values, only two of them can be defined, the third will be calculated.
The configuration options “Reverse Slider”, “Negative Direction” and “Cross Coupled” are not supported yet in the
current LinMot-Designer release (Version 1.10.1).

NTI AG 10.03.21 www.LinMot.com
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Motor Configuration & Filter Selection

The combination of “Motor Type”, “Moving Part” (slider or stator), “Cooling Method” (Passive, Fan, Fluid, Sealing
Air), “Drive Type” and “Supply Type” results in thousands of different motor configurations with their own
characteristic values (e.g. Stroke, Max. Force, Cont. Force, Max. Acceleration, Slider Length, Stator Length, ...). In the
“Configurations” tab, the list of all available motor configurations can be reduced by filter criteria that relate to the
application. From the filtered list, a single configuration (motor, moving part, cooling, drive, supply) can be selected for
the simulation/calculation.

In the “Typical System Configuration”, by default are selected the typical supply, drive current and moving part. The
default supply can be 72V, 1x230VAC or 3x400VAC, depending on the selected drive. By default, are only selected
drives whose maximum output current is equal to or greater than the motor maximum current. The default moving part
can be either the slider or the stator, depending on the selected module. These default values can be unselected by
pressing the blue [x] and will be overwritten if a different value is selected in the “Global Settings” dialog.

With the “Application Requirements” filters it is possible to display the Motors/Modules suited for the application
specific stroke, speed, and acceleration. In brackets it is shown the segment value for total stroke, peak speed, and peak
acceleration. While the stroke filter searches for the best possible motor/module with reference to the stroke, i.e. displays
only motors/modules with the next bigger stroke (SS and/or ES), the speed and acceleration filters only exclude
configurations that are certainly not suitable, i.e. they display all motors/modules whose (unloaded) maximum speed and
maximum acceleration are greater than the maximum speed and the maximum acceleration of the segment definition.
Since no load is considered during filtering, even after enabling all filters in the “Application Requirements”, several
motors/modules will still be available in the remaining systems that will not succeed in the simulation and will therefore
lead to simulation warnings.

The “Application Requirements” filters must be recalculated each time the segment definition is changed, and thus every

time the “Configurations” tab is activated a couple of seconds will be needed to update the configuration list.

Remark: By selecting a configuration in the “Configurations” tab, all components, “Motor Type”, “Moving Part”,

CEINT3

Cooling”,

Motor Configuration

Configurations Tab

Drive Type” and “Supply Type” are redefined.

Filter

Filtered List

e HS| N |
Global Values I Walue | Configurations BLimits S/F  Limits P/T atics Fegeneration  Supply  Diagram  Layout
B Motor Setup Fiter B oW =
m;\z::m PoT3na2y mi"‘:i”d;i P Default Moving Part [x] ~ )| Filter summary: [x] Default Supply: [+]'Yes [x] Default Drive Current: [+]'Yes [x] Default Moving Part: [x] Yed\[x] Stroke: [] Extended Stroke
Stator Tpe psm-amaze B —— [x] Guided Type: [x]No [x] Cooling Type: [x] Passive [¢] Na Flange [] Mounting Flange/Pate [+] Cooling Prafile [x] Suphly: [ 72V DC
Slider Type PLO1-20:3002404C | W stroke (150 mm) B | MotorModule Moving Pait | Cooling | Diive Supply noke  Extended Stroke  Max Forcs &
Guide Type memated B o ke (340) | [E1Po1-23u16020u160-LC Passi_ . 72v DC 20 mm 160 mm 635N
Sider Mounting Regular [6] PO1-234160F /20x160-LC Passi_ .. 72v DC 20 mm 160 mm 864N
towing Part Slider (fized cable) Extended Stroke (340) I [4] P0O1-23x160H/20x160-HP Passi._. .. 72vDC 20 mm 160 mm 138 N
No_of Hators 1 [4] POT-234160H/204160-HP-L Passi_ .. 72v DC 20 mm 160 mm 124N
Diive Type crnoxc crasane | B Speed (118 m/s) ] 141 PO1-2Z3160H/206160-HP-SSCP Passi.. ... 72vDC 20 mm 160 mm 138N
Supply Valiage DCLik 72 ll| P> Acceleration (18:5 m/s2) [8] P01-23x160H/20x160-HP-S S CP-G02 .. 72v DC 20 mm 160 mm 138N
Biaking Method None ] 161 POT-23380/100,160-LC Passi.. ... 72vDC 100 mm 160 mm 4N
Extemal Capaciance 0uF [6] PO1-23480F /100x1 60-HP Passi_ .. 72v DC 100 mm 160 mm 671N
Cable Type Nore | P Max. Stroke | 161 PO1-23480F /10081 60-HP-L Passi_ .. 72v DC 100 mm 160 mm 604N
Cable Length LLE | SrT— [6] PO1-23480F /100x1 60-HP-SSCP Passi_ .. 72v DC 100 mm 160 mm 621N
Ambient T emperature %C | 1121 P01-23480F /100x160-HP-55CP-602 72v DC 100 mm 160 mm 621N
Cooling Method Passive @ Mounting Flange/PL 18] PO1-375x120F/100x180-HP 72¥DC 100 mm 180 mm 255N
Motor Data W Guided Type b | 181 P01-3754120F /804160U-HP 72v DC 80 mm 160 mm 210N
B Load Setup [ ves (259 18] PO1-375x120F/100x180-HP-L 72vDC 100 mm 180 mm 229N
Segment Results | 121 P01-376,120F 1155 HP-S5CP 72v DC 147.5 mm 155 mm 255N
) Global Results No (340) 18] P01-375x60/160x180-HP 72¥DC 160 mm 180 mm 128N
Supply/Regeneration | 181 P01-375x50.1 s0x160U 1P 72v DC 140 mm 160 mm 105N
Power Dissipation P> integrated tagspring [8] PO1-375x60/160x180-HP-L 72v DC 160 mm 180 mm 115N
P Short Motor [8] PO1-375x60155-HP-SSCP .. - 72v DC 147.5 mm 155 mm 128N
[6] PO1-372120/100x180-LC . Passi_ .. 72v DC 100 mm 180 mm 163N
[> e | FoiazazonooasoLe Slider Passive.. 1100 72vDC 100 mm 180 mm 183H
P Hollow Siider FO1-374120/1004180LC Slider Fassive.. CIWRC/CIZ. 72¥DC 100 mm 180 mm 183H
| Fovamaznnmonenic Slider Passive..  E124HJC 72vDC 100 mm 180 mm 163N
P> teavy Duty PI1-3741 204100618000 Stator Passive.. 41100 72vDC 100 o 180 mm 163N
P Stainless Steel (550) | Fovarazononaenic Stator Passive.. C1WIXC/C1Z. 72¥DC 100 mm 180 mm 163N
PO1-374120/1006180LC Stator Passive..  E1240C 7200 100 rm 180 mm 183N
P Explosive atmosphere (ATEX) | [6] PO1-37x120/80x160U Passi.. .. 72vDC 80 mm 160 mm 177N
I [4] PO1-37x120F /100x180-HP Passi.. .. 72vDC 100 mm 180 mm 256 N
2 T 1 PD1 S7u120F AODB0A A S Tevoc 0mn dwe 2N
N x180-HP- assic. ... mm mm
P> Module Family [4] PO1-37x120F1180-HP-PB24-55C Passi_ .. 72v DC 180 mm 180 mm 210N
PR | 141PO1-37120F/180HP-PR24-SSC-FC Passi.. ... 72vDC 180 mm 180 mm 210N
[6] PO1-374240/20x180-LC Passi_ .. 72v DC 20 mm 180 mm 190N
P> Moving Part | 161 PO1-37524040 600 Passi_ .. 72v DC 40 mm 160 mm 187N
4] PO1-37x240F /20¢180-LC Passi_ .. 72v DC 20 mm 180 mm 284N
¥ Cooling Type [x 1 H PO1-37x240F 10x160U Passi.. .. 72v DC 40 mm 160 mm 279N
P Passive (340) [4] PO1-48x1506/150x190-HP Passi.. ... 72vDC 150 mm 190 mm 60N
OB Foniss) [4] POT-48x1506/120+180U-HP Passi_. .. 72v DC 120 mm 180 mm 2N
[4] PO1-48x1506/170-HP-EX Passi.. ... 72vDC 170 mm 170 mm NzN
I & Fluid (s0) [4] PO-48x1506 /1 70-HP-EX-FC Passi_. .. 72v DC 170 mm 170 mm 32N
Db sedegae i 11 PO1-46r1506/ 154175507 2 I TSe me o m
P Drive 1< >
I 4DItems p—
@ 0K - no warings P supply bd v
Metric 1
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Filtered List
When working with the motor/module configuration list, it is important to know the following:

1)

2)

Content

The list covers all available base motor configurations (supported combinations of “Motor/Module Type”,
“Moving Part”, “Cooling Type”, “Drive Type” and “Supply Type”).

Diverse configuration values are available in different columns (e.g. Stroke, Max. Force, Max. Acceleration, ...).
Structured View

The default view is a structured view, where the list is sorted by the Motor/Module types (first column) and all
configuration variants for a certain motor/module can be showed or hidden by selecting a bold row. A bold row
stands for a group of configurations with the same motor/module type. The configuration values at a given row

and for a group with the same motor/module type, are only showed if all of the associated configurations have
the same value. A “...”-value indicates that the associated configuration values differ from each other. For
toggling the structured/non-structured view, use the “Structured View”-Button
on the Motor/Module column header.
3) Sorting
With a click on a column header, all configurations get sorted to the corresponding parameters and are showed
in the non-structured view.
4) Selection
A configuration can be selected by double clicking the row or by pushing the “Select” button. A bold
configuration group row (in the structured view only) cannot be selected. As soon as a configuration is selected,
the global values including simulation results are updated.

or simply click several times

Filteres Configuration List
\

8] LinMot Designer 1.10.1 - LIN - Tutorial_Addon.Ide - o x
ElCE- 2 IR YA | ge@ Y
Global Values Value || Configuations Lirits S/F Limits /T Kinematios Regeneration Supply Diagiam Layout
B Motor Setup Fiter =R =
Motor T FO1-374120/1004180.LC 5
MZtZ;\/Z::nt " Sxm o P> Default Drive Current B A Filter summary: [x] Default Supply: [+]Yes [x] Default Drive Current: [x] Yes [x] Default Moving Part: [+ Yes
Stater Type Pnia74120 ||| P Default Moving Part Bl | Motoubodue MovingFait  Coolng  Diive Supply Sucke  EendedStoke  MaxFoos  ®
Siider Type PLOT-20:300/240L.C [4] PO1-23+160H/370x510-HP-S5CP Passi.. 72vDC 370 mm 510 mm 138N
Guide Tope Integrated [4] PO1-23x160H/480x620-HP-SSCP Passi... 72vDC 480 mm 620 mm 138N
Shder Mounting Feqular P> stroke (150 mm) [4] P01-23x160H /550x690-HP-S5CP Passi.. 72vDC 550 mm 690 mm 138N
Moving Part Siider fred able] || | P Speed (1.18 m/<) [4] PO1-23+160H/640x780-HP-S5CP . Passi.. 72vDC 640 mm 780 mm 138N
No. of Molars 1 [12] PO1-23x160H/20x160-HP-SSCP-G02 . . . 72vDC 20 mm 160 mm 138N
Drive Type CIHK0XC £ C1250%C ||| P Acceleration (185 m/s2) [12] P01-23x160H/60x200-HP-SSCP-GO2 72vDC 60 mm 200 mm 138N
Supply Vallage DE Link 72V [12] PO1-23x160H/80x220-HP-SSCP-602 72vDC 80 mm 220 mm 138N
Biraking Method Ry —— [12] PO1-23x160H/1404280-HP-SSCP-GO2 . . . 72vDC 140 mm 280 mm 138N
Extemal Capacitance 0w - [12] PO1-23x150H/210x350-HP-SSCP-GO2 . . . 72vDC 210 mm 350 mm 138N
Cable Type Mone ||| B Max. Force [12] PO1-23x160H/270x410-HP-SSCP-G02 . 72vDC 270 mm 410 mm 138N
Cable Length im [12] PO1-23x160H/3704510-HP-SSCP-GO2 . . . 72vDC 370 mm 510 mm 138N
Ambient Temperatue 5C [12] PO1-23x150H/480x620-HP-SSCP-GO2 . . . 72vDC 480 mm 620 mm 138N
Cooling Wethod Passive @ hounting Flange/Fl P Guided Type [12] PO1-23x160H/5504690-HP-SSCP-G02 . 72vDC 550 mm 6§90 mm 138N
Motor Data B Integrated MagSpring [12] PO1-23x160H/64047680-HP-SSCP-GO2 . . . 72vDC 640 mm 780 mm 138N
Load Setup [12] PO1-23x80/0x60-LC 72vDC 0 mm 60 mm 44N
© Segment Resulls P short Motor [12] P01-23x80/40x100-LC 72vDC 40 mm 100 mm “N
Global Results L r— [12] P01-23x80/60x120-LC 72vDC 60 mm 120 mm 4N
© Supply/Regeneration [12] P01-23x80/100x160-LC 72vDC 100 mm 160 mm “N
Power Dissipation P> Hollow Slider [12] PO1-23x80/160x220-LC 72vDC 160 mm 220 mm 4N
> femirs [12] PO1-23x80/220¢280-LC 72vDC 220 mm 280 mm 44N
[12] P01-23x80/290x350-LC . . . 72vDC 290 mm 350 mm N
P> Stainless Steel (S5€) PO1-23480/2904350-LC Slider Passive..  A1100 72v0C 290 mm 350 mm 4N
[ B e PO1-23480/2904350.LC Slider Passive.. CITMC/C12.. 724 DC 290 mm 350 rom 4N
" v FO1-23480/2904350.LC Slider Passive..  E121UC 72vDC 230 mm 350 mm 4N
PO1-23480/2904350-LC Slider Fn®.. A1I00 72vDC 290 mm 350 mm an
B Hotor/Module Category PO1-23480/2904350.LC Slider Fan@®.. CIORC/C12. 72WDC 290 mm 350 rom 4N
FO1-23480/2904350.LC Slider Fan@®.. E124UC 72vDC 230 mm 350 mm 4N
P> Hodule Family PO1-23480/2904350-LC Stator Passive.. 1100 72vDC 290 mm 350 mm an
P Hotor Family PO1-23480/2904350.LC Stator Passive.. CITMC/C12.. 724 DC 290 mm 350 rom 4N
FO1-23480/2904350.LC Stator Passive..  E121UC 72vDC 230 mm 350 mm 4N
P Hoving Part PO1-23480/2904350-LC Stator Fn®.. A1I00 72vDC 290 mm 350 mm an
P Cooling Type PO1-23480/2904350.LC Stator Fan@®.. CIORC/C12. 72WDC 290 mm 350 rom 4N
FO1-23480/2904350.LC Stator Fan@®.. E124UC 72vDC 230 mm 350 mm 4N
P Drive [12] PO1-23x80/350x410-LC ... . 72vDC 350 mm 410 mm 4N
[ [12] P01-23x80/450¢510-LC 72vDC 450 mm 510 mm 4N
[12] P01-23x80/630x690-LC 72vDC 630 mm 6§90 mm “N
[12] PO1-23x80/720x780-LC 72vDC 720 mm 780 mm 4N
P Extended stroke [12] PO1-23x80F /0x50-HP 72vDC 0 mm 60 mm 671N
[12] PO1-23x80F /20+80-HP 72vDC 20 mm 80 mm 671N
P Hax. Continuous Force [12] PO1-23x80F /40x100-HP 72vDC 40 mm 100 mm 671N
P Max. Acceleration [12] PO1-23x80F /70%1 30-HP 72vDC 70 mm 130 mm 671N
[12] P01-23x80F 1100x160-HP 72vDC 100 mm 160 mm 671N
P> High Performance (HP) F171 N0t An0r s anoan0 a0 e aan__ Ann P ©
< >
P> Winding Type 908 lieme -
© K -rowarings P stator Length | P01-37x120/100x180-LC, Moving Part: Slider, Cooling: Passive @ Mounting Flange/Plate, Drive: C11x0-XC / C1250-XC, Supply: 72 V DC
Metric
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Filter

The filter in the “Configurations” tab contains a menu, a configurable filter range and a filter summary. The filter is
the main tool to reduce the big list of available motor/module configurations to a small list of configurations that could
match the application. In other words, by filtering you can get rid of all configurations that are certainly not suitable.

Filter Menu «default active» -Filter

Configurations \'mitsﬁfF Limits P/T  Kinematics F\EgAralion Supply Diagram  Lapout

Configurable Filters

Filter Summary

Filter
’ Default Supply

’ Default Drive Current [x]

Default Moving Part

’ Stroke (150 mm)

’ Speed (1.18 m/s)

’ Acceleration (18.5 m/s2)

W Max. Stroke [x]

(284) [124] (820)

’ Max. Force

’ Guided Type

’ Integrated MagSpring

> Short Motor

’ High Clearance

’ Hollow Slider

’ Heavy Duty

P> stainless Steel (55C)

’ Explosive atmosphere (ATEX)

e ——
W Motor/Module Category %1
Linear Motor (124)

D Linear Motor with Guide (Modules) (60)

D Linear Rotary Motor (Linear Part) (30)

P Module Family

¥ Motor Family [x]
[ b= Pox-23(170)

1 b= Po1-37(198)

[Z] B Po1-38 (228)

B P10-54 (50)

I

Filter summary: [x] Default Supply:
[x] Motor/Module Category: [x]

ez [x] Default Drive Current: [¢]Ye: [x] Default Moving Part: [¢]¥es [x] Max. Stroke: [«] Min 300 mm [x] Max 400 mmm
ear Motor [x] Motor Family: [x] PO1-48x240 [x] P10-54 [«]P10-54x120 [x] P10-54x180 [x] P10-54x240 [¢] P10-54x300

Motor/Module Maving Part Coaling Drive Supply Stioke  Eutended Stioke Max Force
— s — —

[8] PO1-48x240/180x. 722V DC 180 mm 330 mm 985 N
[8] PO1-48x240/188x330U 72V DC 180 mm 330 mm 507 N
[8] PO1-48x2407180x330-L 72vDC 180 mm 330 mm 526 N
[8] PO1-484240F /1802330 722vDC 180 mm 330 mm -
[8] POY“48x24DF /180x330U 72V DC 180 mm 330 mm
[81P01-48x240F /180x330-L 72vDC 180 mm 330 mm

8] PO1-48x240F /21 0x360-HP 72¥DC 210 mm 360 mm

[8] PO1-48x240F /180x330U-HP 72V DC 180 mm 330 mm -
[12] P10-54x120U /340 . 340 mm 340 mm 335N
[12] P10-54x180U /370 . . . . 370 mm 370 mm 502 N
P10-54x180U/370 Slider Passive..  C14x0VS 1x 230V AC 370 mm 370 mm 502N
P10-54:180U/370 Slider Passive.. ET4s00N 3R 400 AC 370 mm F70mm S02N
P10-54:180U/370 Slider Fani@ .. Cl4u0vS Tr230VAC 370 mm 370 mm B0z N
P10-54x180U/370 Slider Fan@ .. ET4x0-0N 3R 4000 AC 370 mm 370 mm 502N
F10-54x180U/370 Slider Fluid .. CT4x04%5 TR230VAC 370 mm 370 mm S02N
P10-542180U/370 Slider Fluid @ E14u06H 3R 400 AC 370 mm 370 mm 502N
P10-54x180U/370 Stator Passive.. C14x0VS Tx230VAC 370 mm 370 mm 502N
F10-54x180U/370 Stator Passive.. ET4s00N 3R 400 AC 370 mm 370 mm S02N
P10-542180U/370 Stator Fan @@ CT4r05 182300 AC 370 mm 370 mm 502N
P10-54x180U/370 Stator Fan@ .. ET4x0-0N 3R 4000 AC 370 mm 370 mm 502N
P10-54:180U/370 Stator Fluid & C14s045 Tx230VAC 370 mm 370 mm G022 N
P10-542180U/370 Stator Fluid @ E14u06H 3R 4000 AC 370 mm 370 mm 502N
[12] P10-54x240U/310 . . 310 mm 310 mm 669N
[12] P10-54x240U /400 400 mm 400 mm GBI N
[12] P10-54x300U /340 340 mm 340 mm 871N
< >

124 ltems Gl

P01-37x120/100x180-LC, Moving Part: Slider, Cooling: Passive @ Mounting Flange/Plate, Drive: C11x0-XC / C1250-XC, Supply: 72V DC

Filter Menu

The filter menu contains buttons to collapse and to expand the filters as well as to reset the filters.

Type of Filters

There are numerical filters (e.g. Stroke), flat list filters (e.g. Guided Type, Cooling Method, ...) and hierarchical list
filters with two levels (e.g. Motor Family).

Filter Activity

Active filters are marked with a blue caption and a blue [x] to reset them. In addition, an active filter arises in the filter
summary. A filter only gets active when at least one criterion is set.

Number of Configurations

The number in brackets () shows the number of configurations that matches the criteria at the current overall filter state. If
no configuration matches the criteria, the number is (0) and the filter caption is grey.

Saving the project will also save the configuration filter setting and therefore, when reopening the project, the last filters
settings will already be preconfigured.
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Motor Configuration

The motor configuration that is used for the simulation/calculations can be modified in the motor tab of the “Global
Settings” window. Also, here the main elements of the configuration (“Motor Type”, “Moving Part”, “Cooling Method”,
“Drive Type”, “Supply Type”) can be selected independently (in contrast to the selection via the “Configurations” tab).
Clicking the “Motor Type™ button will open the “Motor Selection” window, which allows the quick selection of a
different motor type, winding type, variant, family, group, or motor category. If a different motor is selected, that has a
“Cooling Method”, “Slider Mounting”, “Moving Part” and / or “Drive Type” that are diverse from the previous system
configuration, then it will be possible to select if and which elements of the configuration you want to set to their default

value.

Motor Setup (Values)

Motor Configuretion (edit dialog)

&

E_Motor Setup
Motor Type
Motor Variant
Stator Type
Slider Type
Guide Type
Slider Mounting
Moving Part
No. of Mators
Drive Type
Supply Voltage
BraKing Metod
External Capacitance
Cable Type
Cable Length
Amhient Temnerature

Cooling Method

P02-2' 60x220-L.C
Star

CEEEAIC] E LIRS Rl NN
Global Values

Value | | Configurations Limits S/F Limits P/T Kinematics Regeneration Supply Qiagram  Layout

Segment
1: Segment#1 (Sine)

Start Time Duration  StartPosi... Stroke ‘Warnings Comment
Oms 200 ms =75 mm 50 mm
AT AT e i

PS02-235x80
PL01-12x280/250-LC
N/A

Reversed

Stator (moving cable)
1

E12x0-UC

DCLink 72V

None

OuF

None

Om

25C

Fan @ Mounting Flange/Plate

otor Data
Load Setup
@ Segment Results
@ Global Results
Supply/Regeneration
@ Power Dissipation
‘Warnings

{Metric

Global Settings

Load Motor Custom

Info

Type: P01-37x120/100x180-LC

[“]Set system configuration to default values:

Matar
Motor Type: [ P02-235x80/160x220-LC |
Number of Motors: 1 = Cooling Method: | Fan @ Mounling Flange/Plate v ‘
Slider Mounting; Ambient T [s5¢ 10C-80C)
Moving Part: Stator (moving cable) v User Group Std
Motor Variant Standard Zero Position (ZF): 87 mm X
Stator Type: PS02-235x80 Extended Stroke |ES): 220 mm
Slider Type: PLO1-12x2907250-LC Standard Stroke (BS): 160 mm
Guide Type N/A, Mex Force @72 44N
Stator Mass: 2459 Force Const @25 C: 11 NfApk
Slider Mass: 230g Max Current @72 4 Apk
Product Status: Standard product Resistance @60 115 Ohm
Drive
Drive Type: [E1 2x0-UC (Imex=32.0Apk, Vmax=85V) -
Max. Output Current: 32 Apk Supply Voltage Phnge:  (24V-85V)
Supply Type: 72vDC v Nominal Supply Yoltage: 72V
[] Consider 10% supply voltage tolerance DC Link Yoltage: v
External Capacitance: |0 uF Braking Method: %Nune v
Add typical supply capacitance (1500 uF)
Cable
Cable Type: None (.orless than ~2.5m) v
Length: Om (Max. 30 m) Resistance @ 40°C} 0 Ohm
System Information
Max. Force: 44N Max. Speed: 6.02mfs
Max. RMS Stall Force: 16N Max. Elec. Power: 320
Problems
Motor Selection X
Category: Linear Motar v
Group: P01-37 v
Family: P01-37x120 v
Variant: Standard %
Winding: Standard

[ Cagling Type: Passive @ Mounting Flange/Plate
/| Slider Mounting: Pegular

|/ Moving Part Slider

|| Drive: C11x0-XC/ C1250-XC

Cancel
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Custom Components

It is possible to define one custom drive and three custom supplies (different types). All the custom components can be
selected in “Global Settings” under the “Motor” selection dialog. The custom drive is always available in the scroll down
list of “Drive Type”. The custom supplies are always available in the scroll down list of the “Supply Type”. If the custom
components have to be available in the motor configurations list and its filters (“Configurations™ tab), then the custom
components must be enabled manually (see checkboxes). In the “Custom” selection dialog it is also possible to add the
internal capacitance of the custom drive and to define the max current, max gain, and the min / max values of the DC link

voltage range.

Motor Setup (Values)

Custom Componen{s (Drive & Supplies)

@ LinMot Designer 1.10.0 - Tutorial_Addon.Idc
BRI E] LI S

«>| @02 Y

[V] Custom 1-Phase AC Supply

["] Custom 3-Phase AC Supply

Global Values Value || Configurations Limits S/F Limits P/T Kinematics Regeneration Supply Diagram  Layou
] m"f: 'TSemp Pioseazoys | O B = =
otor Type -5
Motor Variant Standard f§ | P Max. Stroke A Filter summary: [x] Default Supply: [XIYes [x] Default Drive Current: ['es [x] Default Moving Part: [4Yes [x] Drive:
Stator Type 0-54x120U P Max. Force [x] Custom [x] Supply: [X] Custom 1-Phase RC
2‘;“‘:;392 BLOT2 Installation Requirements MatorModule MovingPart  Cooling  Drive Supply Stoke  Extended Stioke A
ShderM);Smmq Reguler N Guided Type [6] P10-54x120U/70 s DrvCustom_Il 1xT10VAC (.. 70 mm 70 mm
Moving Part Sider (hedcatie) ]| P Skort Motor [6] P10-54x120U/130 DrvCustom_Il  1xT10VAC(.. 130 mm 130 mm
Sl : S [6] P10-54x120U/220 DrvCustom_l1  1x110VAC (.. 220 mm 220 mm
DTS R ONCRR] > High [6] P10-54x120U/340 DrvCustom_I1  1x110VAC (. 340 mm 340 mm
Voo e Toapk §| > e [6] P10-54x120U/430 = 5 DrvCustom_Il  1x110 VAC (.. 430 mm 430 mm
Mo Dive G 2% || » Heavy Duty P10-54120U/430 Slider Passive .. DrvCustom_I1 1x110VAC (Cu 430 mm 430 mm
= P10-54120U/430 Slider Fen@.. DnCustorm 1 1x110VAC (Cu.. 430 mm 430 mm
Supply Volt AC1Phx 110V
Bv":k‘?nyg v * oms P Stainless Steel (SSC) P10:54120U7430 Slider Fluid@.. DnCustom i 1x110VAC(Cu 430mm 430mm
Earal Copacitancs i P Explosive atmosphere (ATEX P10-54x120U/430 Stator assive .. Dr/Custom_I1 1x110VAC(Cu 430 mm 430 mm
CatleTys N8l | System Configuration o520 Stator Fo@.  Dncusom it 1110V AC (Cu 430mm 430 mm
Cable Length om P Motor/Module Category 61 Global Settings
Ambient Temperature ¢ 8| b Module Famil -
Cooling Method Passive @ Mouring Flangerplate | Familyy {z | Load [ Motor| Custom| info |
M_n o Data
e S > Moving Part {2 Custom Diive
o Currant B! Cooling Type
Zero Position 291 mm : B L o {: Name: | DrvCustom_I1 [V]Model based temperature monitaring
Standard Stroke SS 430 mm
Mex Speed A ||| O A1100 (0) {2 Max Current 10 Apk Default Supply: [1x 110V AC (Custam) &
Max Acceleration N/A
Slider Mass g O C11x0-XC / C1250-XC (0) {2 Max Gain: 80 % Internal Capg 500 uF
Slider Diameter @e8mm ||| O E12x0-UC (0)
8 DC link vol ;o 48V 750V
Slider Length 710 mm ink voltage range: (min)
StetorMass 173 ||| 0 C14x0-vs (©) 6
Stator Diameter g54mm | || CI E14x0-QN (0) {z
Max Stator Length 222 mm Custom Supplies
6;
Load Setup DrvCustom_I1 (166) {a Norninal Supply Valtage C Link Voltage
egment Results ¥ Supply Sy = SE0
u
s anasatsn 0 72voC @ "
B Power Dissipation O 48 v DC (0 1-Phase AC Supply: 110V 156
Pply:
B Warnings
O 1x230VAC(© 3Phase AC Supply: 400V 566
1x 110 V AC (Custom) (166)
O 3 x400 Vv AC (0) Enable Custom Components for System Configurations
O 3480 V AC (0) [¥] Custom Drive (with default supply only)
Advanced System Definition v o
[ Custom DC Suppt:
PRy
Metric

Problems
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Simulation Results

As soon as a new configuration is defined (exit dialog boxes), the simulation results are calculated and updated. If no
error or warnings are showed, the current motor configuration with its components can be used for the application.

Remark: The components used in the LinMot-Designer are simulations components. In general, variants of articles are
available which are based on a single simulation component.

Diverse Simulation / Calculation Values Diverse graphical Results

5] LinMot Designer 1.10.1 - LIN - Tutorial_Addonlfic =
FisES SR ELiEHer @02 Y
Blobal Ve Value || Corfiguratiord] Limits SFLimits P/T_Kinematics Regeneration Supply Disgram _Layoul
Motor Setup Segment Start Time. Duration  Start Position ~
°' Da' 1: * Seqment #1 (Sine] fiT: 200 ms T 150mm Ay T
R 2 Segment H2 (Standkil 200ms 200ms 7Hmm
3 Segment H3 (ine] A00ms 160 ms 75mm A50mm B T v
Segment Stroke 150 =
Peak Speed 119w WlSroke mm)
Peak Acoeleralion 185 m/s2
Peak Force 626N H
RMS Force BIN :
Powsr Dissipation E *
2 Global Results /
Tetal Time 550ms 50
Min Sroke T5mm
Ma Stioke 75 mm
Tetal Stoke: 150
Peak Speed A5 s
Peak Acoeleralion 323mis2 0
Peak Forcs 731N
RMS Force 334N
Peak Shot Tims Dverload 78%
Peak Themsl Losd 178%
B Supply/Regeneration -50
Peak Supply 1w \
Mean Supply N
Mean Braking Power ow
Man Braking Pulse [N
Min Link Volisge v
E Power Dissipation Motor Force [N]
Aetusl W
Ma Actual Cooling 1894 (Passive @ Mounting Fl
Mas Default Cooling 169 (Passive @ Mounting Fl
Mas Optinsl Cosling 56,1 (Fan @ Mounting Flang 10
0 \—l /
B A% 1waming 400 f----

1% T - Themnal Load

200

Metric

Messages (Errors, Warnings, Notes)
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Example 1: Horizontal linear Movement

In a production line, a pneumatic cylinder pushes 30 products per minute from a stack into a conveyor belt. To increase
productivity a faster second production line will be installed, and the pusher has now to handle the products from the two
lines. The maximal production rate for the pusher will increase to 109 products per minute.

To handle the 109 products per minute, the minimal cycle time to push one product onto the conveyor belt is 550msec.
To guarantee gentle product handling (and for dynamic reasons), a LinMot linear motor will replace the pneumatic
cylinder. The maximum stroke of the movement is 220mm.

The mechanical construction should not be changed. The weight of this construction (without the slider of the linear
motor weight) is 500g. The product weight itself is 700g.

The questions to answer during the motor sizing are:

Which type of linear motor may do the job?
Which size servo drive will be needed to control the motor?
Do we need additional cooling or additional accessories for the linear motor?

What is the minimal cycle time for this application?

Note: You will find all configurations from this Tutorial in the LinMot Designer folder on your PC (filenames:
Tutorial_Ex1.Idc).
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Step 1: Start LinMot Designer and input global Data

Starting the LinMot Designer

The last LinMot Designer project will automatically be loaded at start up. To start a new project, click on the “New
Linear Project” Button to size a new linear motor/module or click on the “New Rotary Project” Button to size a new
rotary motor/module. This will reset all parameters to the default values.

When importing for the first time a project created with an older version of LinMot Designer, you may be asked to select
an appropriate replacement drive type, since in the newer Designer version some components (e.g. the drive series E11x0
and B1100 or RS01 motors) are no longer available.

BUSHES SBELIEer @02 Y

“New Rotary Project” Button
“New Linear Project” Button

Selecting a motor configuration

To select a motor configuration, select the “Configurations” tab. The next step is to set as many filter criteria (in
accordance with the application) so to reduce the motor/module configuration list to a list of potential solutions. Activate
the “Application Requirements” filters to exclude all configurations that are certainly not suitable and to display only
motors/modules with the next bigger stroke. The application stroke is 220mm. To display all configurations with a
motor/module stroke which is within a certain range, for example between 220mm and 300mm, set the “Max. Stroke”
filter to the desired limit values. Set the “Motor/Module Category” on “Linear Motor”. If radial forces are expected on
the slider, then search for a linear motor with a guide. Because of the rather short stroke and the application type, it is
recommended to look only for moving slider configurations. Hence, set the “Moving Part” to “Moving Slider”. As a
first configuration search for a motor/module without fan, sealing air or fluid cooling. Therefore, set the “Cooling
Method” on “Passive”. Because no stainless-steel motor/module is needed, set the “Stainless Steel (SSC)” filter on
“No”.

&) LinMot Designer 1101 - LIN - Tuterial Ex1.lde - o x
o +
LU @S| N RE @02y
Global Yalues Vale Configurations  Limits 5/F  Limits P/T  Kinematics  Flegeneration  Supply  Diagram  Lapout
B Motor Setup Fier ERC] =
Motor Type PD1-37x120F/200x280-HP
Motor Vonart High Performance (HP) ||| PP Default Drive Cureent [x] * | Fiter summary: [x] Defauit Supply: |4 735 [x] Default Drive Current: [ s [x] Default Hoving Part: ]es [x] Speed: ] ot Sposd [x] Acceleration:
Stator Tope PSOIA7A20FHP | | I pefault Hoving Part pg | MotorAcoeleaion [x] Max. Stroke: (] bin 220 ren ] b 30 [x] Staanless Steel (5SC}: [ Mo [x] Motor Module Category: [ Liner Moto
Sider Type PLOT 204400/ 340 HF [] Moving Part: [+] Slider [x] Cooling Type: [] Passive []No Flange: [¢] Mounting Flange/Mate [+] Cooling Frofile
Guide T Iregoted HolorModiie MosrgPai  Coolng  Die supey Stk EendedShcke  HosForee
Slider Mounting Regular P stroke (220 mm) [3] PO1-23x160/80x220-LC Slider Passi_. ... 72vDC 80 mm 220 mm 635N
Moving Pait Sicet (ed oable) ||| ), oo (33 mps) g [31PO1-23160/14042801C Slider Passi. ... 72V DC 140 mm 280 mm 635N
HNe. of Motors 1 [3] PO1-23%160F /80x220-LC Slider Passi.. ... 72V DC 80 mm 220 mm 864N
Drive Type CITR0HE £ 125040 P Acceleration (48.3 m/s2) [x1 [3] PO1-23%160F /140x280-LC Slider Passi.. ... 72vDC 140 mm 280 mm 864N
Supply Woltage DCLink 72V [2] P01-23x160H/80x220-HP Slider Passi.. ... 72V DC 80 mm 220 mm 138N
Braking Method None v " [2] PO1-23x160H/140x280-HP Slider Passi.. ... 72vDC 140 mm 280 mm 138 N
Ertemal Capasitance o U Hax. Stroke BT 121 Po1-236150H/805220-HP-L Slider Passi.. ... 72vDC 80 mm 220 mm 124N
Cable Type Nore || [320) (164) (750) [2] P01-23%160H/140x280-HP-L Slider Passi. ... 72V DC 140 mm 280 mm 124N
Cable Length Om [3] P01-23480/160x220-L.C Slider Passi. ... 72V DC 160 mm 220 mm 44N
Ambient Temperature . . =L [3] P01-23480/220x280-LC Slider Passi_. ... 72vDC 220 mm 280 mm “N
Cacling Methad Passive @ Mounting Flange/P [3] PO1-23+B0F /1 60x220-HP Slider Passi. ... 72vDC 160 mm 220 mm 621N
Motor Data [31 PO1-23+B0F/220x2B0-HP Slider Passi.. ... 72vDC 220 mm 280 mm 671N
B Load Setup P Max Force [31 P01-23x80F /160x220-HP-L Slider Passi.. ... 72V DC 160 mm 220 mm 604N
Start Position 110 mm [3] PO1-23xB0F /220x280-HP-L Slider Passi_. ... 72V DC 220 mm 280 mm 604N
Load Mass 500g > [4] P01-375x1 20F/160x240- HP Slider - L 72V DC 160 mm 240 mm 255N
Meotor Mass 6E0a Al [4] PO1-375%120F /2005280-HP Slider . o 72V DC 200 mm 280 mm 255 N |
Mouniing Angle Odea ||| P Integrated MagSpring [4] PO1-375120F /180x260U-HP Slider - L 72vDC 180 mm 260 mm 210N
Extemal Farce ON [4] PO1-375x120F /1605240-HP-L Slider . o 72vDC 160 mm 240 mm 229N
Dy Frction an ||| P Short Matar [41 PO1-375%120F/200x280-HP-L Slider . . 72V DC 200 mm 280 mm 229N
Wiscous Fition OS] e yigh Clearance [4] P01-375x60/220x240-HP Slider . . 72V DC 220 mm 240 mm 128N
Sping #1 not defined [4] PO1-375¥60/260x290-HP Slider - L 72V DC 260 mm 280 mm 128N
Spiing #2 not defined ||| P> tollow Slider [4] PO1-375x60/220x240-HP-L Slider .. . 72V DC 220 mm 240 mm 15N
MagSpring AL | S [4] PO1-375460/260x280-HP L Slider - L 72vDC 260 mm 280 mm 115N
Segment Results [3] PO1-37x120/200x280-LC Slider Passi.. ... 72V DC 200 mm 280 mm 163N
Global Results P Stainless steel (s5¢) [x1 [3] P01-37x120/180x260U Slider Passi... 72vDC 180 mm 260 mm 177N
Supply/Regeneration B Explosive atmosphere (ATEX) [2] PO1-37x120F /160x240-HP Slider Passi.. 72vDC 160 mm 240 mm 255N
) Power Dissipation = [21 P01-37%120F/200x280-HP Slider Passi.. ... 72V DC 200 mm 280 mm 255 N
PO1-3741 20F/200:280HP Slider Passive..  CITMDNC/C12. 72VDC 200 mm 280 mm 265N
¥ Hotor/Module Category [x]  PO1-37120F/200:280HF Slider Passive.. ET24UC 72V DL 200 mm 280 mm EN
Linear Motor (164) [2] P01-37%120F /180x260U-HP Slider Passi. ... 72vDC 180 mm 260 mm 210N
[2] PO1-37%120F /160x240-HP-L Slider Passi. ... 72vDC 160 mm 240 mm 229N
[ Linear Motor vith Guide (Modules) (72) [21 PO1-37x120F/200x280-HP-L Slider Passi.. ... 72V DC 200 mm 280 mm 229N
L] Linear Rotary Motor (Linear Par) (18) [21 PO1-37x240F /80x280-LC Slider Passi.. ... 72V DC 80 mm 280 mm 30N
[2] PO1-374240F /605 260U Slider Passi. ... 72V DC 60 mm 260 mm 33BN
odule Family -48x 42504 ider assi. .. mm mm
P Hodule Famil 2] PO1-48x150G/2104250-HP Slid Passi 72V DC 210 250 360N
> T [2] PO1-48x1506/180x240U-HP Slider Passi. ... 72vDC 180 mm 240 mm 312N
v [2] PO1-48x210/304240U Slider Passi. ... 72vDC 90 mm 240 mm 453N
¥ Hoving Part [x]  [2]PU1-48x210E /905240 Slider Passi. ... 72V DC 90 mm 240 mm 54N
-48x x ider assi.. ... mm mm
Sider (164) [21 P01-48x210E /9052400 Slid P 72V DC 0 240 472N
[21 PO1-48x240F /905240 Slider Passi.. ... 72V DC 90 mm 240 mm o
[ stator (164) . R
¥ Cooling Type [x] 164 ltems - A - R Select
@ 0K o wanings B Passive (154) w  P01-37x120F/200x280-HP, Moving Part: Slider, Cooling: Passive ® Mounting Flange/Plate, Drive: C11x0-XC / C1250-XC, Supply: 72 V DC
Metric

Once the filter criteria have been set, select from the filtered configuration a smaller motor from the 72V -System, for
example the P01-37x120F/200x280-HP with a X1xx0 drive (“C11x0-XC / C1250-XC”). A double click on the row
copies the components “Motor/Module”, “Moving Part”, “Cooling”, “Drive” and “Supply” to the Global Values (>
Motor Setup).
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To define the details of the motor configuration, open the “Global Settings” dialog. Open it via the menu button or double
clicking a configuration parameter in the Motor Setup (Global Values).

D EHES SKE LI+ D0
T
“Edit global Settings” Button

i

In the “Motor” tab of the “Global Settings” dialog, additional configuration parameters can be defined and already
defined parameters can be edited. Additional configuration parameters to the motor/module are: “Ambient Temperature”
(which influences the RMS-Force), “Number of Motors” (used in master-booster or master-gantry modes), “Slider
Mounting” (slider direction relative to the stator), “Consider 10% supply voltage tolerance” (the Designer considers a
10% reduced/increased dc link voltage in its calculations), the “Cable Type” and “Cable Length” (the cable resistance
results in a reduction of the force limit - needs to be defined for longer cables), “External Capacitance” (supply
capacitance, or if available, capacitance of an external device - affects the Supply/Regeneration), “Add typical supply
capacitance” (adds an additional external capacitance of 1500uF - capacitance of a S01-72/11000 power supply, and only
for DC drive types), “Braking Method” (allows the selection of one of the following braking methods during
regeneration: none, braking resistor or motor winding).

After defining the motion sequence, in the “Global Settings” menu a new motor and drive can be selected to best fit the
application.

Global Settings X Global Settings X
Losd  Motor Custom Info Load Motor Custom Info
PO1-37x120F/200x280-HP. Start Position: 110 mm Start position s set by auto centering function
assive @Mourfing Flange/Plote
e Aig Mass: 5009 Add Slider Mass: 860 g
Dy Fiictior: 5N Add System Fiiction ~ [NoWipers v| 3N
255N Viscous Friction: 0N/(m/s)

o 17 NiAgk

5 | = +

i 154pk Angl: 0deg -, 1 "

tenderd procuct 295 Ohm e * +
CTIORC ] Gl 0C 25 Thph Vi8] Sping #1 Type: Re. Posiion ~ Re Foe: Spiing Constant
1 = = e 7] [omm oN [omm |
ument. 26 Apk Supply Voltage Range: (24v-85V me—te—
Nominal Supply Yotage: 72V Spiing #2 Type:
o NN None v [omm [on | [onm | s
Extemal O e [0uF Ereking Method:  [None
[ Add ypical supply capacitance (1500 uF) Mt Hore
Cable
Cable Type None (.orless then ~2 5m)
Length (Max 30 m) Resistance @ 40°C: 00mm
e}
e
255N Max. Speed 39ms oo
492N Max Elec Power 1200W
Froblems Problems

In the “Load” menu, the specifications about the mechanical configuration (mounting angle, friction, start position, etc.)
have to be specified according to the application. Direction graphics for motor/modules are also displayed in this window
depending on the “Angle” value.

In the example, the maximal stroke is 220mm. Choose a start position that is half of the total stroke, so to have the motion
symmetrical to the Zero Position (ZP) of the linear motor. A symmetrical motion relative to the Zero Position will give
the best performance for the motion. If the “Auto centering mode” button is pressed, then the start position will be set
automatically.

S SH (B L LEe+ g0
T

“Auto centering mode” Button

i

The constant mass of the pusher construction (500g) has to be set in the “Global Settings”. The 700g product mass will be
set later in the “Local Settings”, as it has to be considered only for the forward (push) motion. Besides the mass of the
construction, the program will automatically add the mass of the moving part of the motor. In the construction of this
application the slider is the moving part, so “Add Slider mass™ has to be selected.
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Step 2: Segmentation of the Motion

During the segmentation of the movement, the complete motion is subdivided into individual integral movement sections.
In this example the entire motion can be divided into three different segments (e.g. “controlled forward movement”, “fast
backward movement”, “Standstill”).

Motion Stroke Time Total Payload
Forward 220mm 150msec 12009
Backward -220mm 150msec 5009

Standstill 0 mm 250msec 5009

Define the “Forward” Motion
Open the “Edit Segment” window for the first segment of the motion (double click on text “1 Sine”). In the “Curve
Settings” window specify the 220mm of stroke for the forward movement (pushing). In this segment we must also
consider the additional mass of the product (construction and slider mass will be considered automatically).

|Edit Segment

Curve Setiings Local Load Settings

Stroke

End Time: 180 ms

End Position: 110 mm

Comment

Stroke: 220 mm

Curve

Start Time oms Name: [Forward
Start Position 110 mm Tye: [Gine
Duration [150ms Meax. Speed

Acceleration

Deceleration

Problems

Define the “Backward” motion
Add a new segment for the backward stroke and open the “Edit Segment” window (double click on text “Add new

segment”). In the “Curve Settings” window specify the -220mm of stroke for the backward movement. An additional
mass is not added, since for the backward movement there is no additional payload.

Edit Segment

Curve Settings Local Load Seftings

Stroke

Start Time 150 ms
Start Position 10mm
Duration |150 ms
Stroke [—220 mm
End Time 300ms

End Position: -110mm

Comment

Problems

Curve

Neme:  [Backward]

Type:  |Sine

Mex, Speed:

Acceleration:

Deceleration

X Edit Segment X
Curve Settings  Local Load Settings
Global Load Setlings
J Me 700g 500g
= External Force: A0 N oN
Dry Fri [on 5N
Viscouggffiction: Nf(mys) 0 N/(m/s)
Spring Spring #1: not defined
yee: S Spring #2: not defined
Ref Position
Ref. Force: b
Payload for pushing: [ " —
700g Product + 5009
construction weight
Cancel
5% Edit Segment X
Curve Setiings Local Load Settings
Global Load Settings
Ma: 0g 500g
0N ON
0N 5N
[0 NH(mys) 0 N/{m/s)
Spring #1: not defined
~ Spring #2: not defined
Ref. Position 0mm
\0 N
Payload for o
backward stroke: 0g | T
Product + 5009 -
construction weight
Cancel
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Define the “Standstill” time
Add a new segment for the standstill part of the motion sequence and define the motion according with the screenshots. It
is important to specify the entire cycle of the motion (including standstill time) in order to obtain correct results for the

RMS force and thermal load calculations.

Edit Segment
Curve Settings Lacal Load Setiings
Stroke
Start Time: 300 ms
Start Position: 110 mm
Duration. |250ms
Stroke: 0mm
End Time: 550 ms
End Paosition: -110mm
Comment
Problems

Curve

Name: |Standstill

Type: | Standstil v

Max, Speed: 0mjs
Acceleration: 0mfs2

0mfs2

Deceleration

Cancel

X Edit Segment

Mass
Extemal Force:
Dry Friction:

Viscous Friction

Spring
Type: | None

Ref. Position

Ref. Force:

Spring Constant

Problems

Curve Settings  Local Load Setiings

Global Load Settings
500g

ON

5N

0Nf(m/s)

Spring #1: not defined

Spring #2: not defined

.(
A

Cancel

After defining the entire motion sequence, the desktop of the LinMot Designer will have the following appearance.
If there are any “Local Load Settings” defined in an existing segment, a “*” is shown as prefix to the corresponding

segment name.

Configurations  Limts S/F Liits P/ Kinematics Regeneration  Supply

Diagram  Layout

Seqment Start Time Duration
1:* Segment #1 (Sine) 0ms 150 1
2: Segrent 2 (Sine) 150 ms 160 ms
3t Segrent 3 (Standstil) 300 ms 250 s

Start Position Stroke  Warings Comment
10mm 220
1M0mm 220 mm
AM0mm 0mm

Segment Results
Global Results
Supply/Regeneration
Powet Dissipation

@ OK- nowarnings
Metric

Stroke [mm]

100

-100

Mator Force [N}

&

FNEEES S®E L Ee> @02 Y

GlobalValues Value

B Motor Setup
Motor Type PO1-37120F /200280 HP
Motor Variant High Performance (HF)
Stator Type PSO1-374120F HP
Slider Type: PLOT-20:400/340HP
Guid Type Integrated
Slider Mourting Fegular
Moving Pat Slider [fived cable]
Mo of Motors 1
Diive Type CT10HC J C125050
SupplyVohage D Link 72V
Braking Method None
Ertemal Capachance 0
Cable Type None
Cable Length Om
Ambient Temperature 1o
Coaling Method Passive @ Maunling Flange/Pl.

Motor Data

B Load Setup
Stant Fosition A0
Load Mass 500g
Motor Mass 880g
Mounting Angle 0 deg
Evtemal Force 0N
Diy Fiction an
Viscous Fiiction /i)
Spring #1 ot defined
Spring H2 ot defined
MagSpring None

200

-200

200
Time [ms]

400

NTI AG

10.03.21

www.LinMot.com




LinMot® Designer 1.10.1: Tutorial

19/39

Step 3: Checking the Design

For the defined application, LinMot Designer calculates diverse physical parameters that are important for the design.
The most important dynamic parameters are shown in diagrams as time-dependent values (Stroke, Motor Force, Power
Dissipation, Short Time Overload, Thermal Load, Speed, Acceleration, Electrical Power, Link Voltage, Link Brake
Energy Pulse and Link Supply Power). In the “Global Values” window, relevant static parameters as well as peak-, rms-

and mean-values of dynamic parameters are displayed.

Whenever the current configuration of the design is changed, several checks are made by the designer, and its results are
displayed as a separate message at the bottom of the Global Settings window. If all checks are positive, an “Ok — no
warnings” with a green symbol is showed as message. Otherwise, at least one error or warning message is displayed.

Notes can be displayed even if the design is ok.

Message Type | Symbol Description Example
Ok %] General message when no warning and no | The design is ok. Some helpful Notes
errors are present. can still be displayed.
Error & The calculation cannot be performed Stroke Error: The stroke of the motion is
correctly due to an invalid configuration bigger than the max stroke of the
motor/module.
Warning & The limit value of a system component is Thermal Warning: The motor/module is
exceeded. The system must be changed. overheating with the current
configuration.
Note & If a “soft” limit is exceeded, a configuration | Acceleration Note: If the “soft”
is suboptimal or unusual and thus possibly | acceleration limit is exceeded, the
unintended. service life may be affected when ball
bearing components are used.

A realisation of the defined application will only be successful, if the dynamic parameters do not exceed their
corresponding limits and therefore none of the following errors or warnings are displayed:

Dynamic parameter

F

>

g

Stroke

Force

Short Time Overload Protection Value

Thermal Load

Regeneration

Acceleration Reserve

=

Speed Jump

End Position

Acceleration

> m||>|o|d|o|m|w»

Motor Support

GG

Note: The Stroke (S), Speed Jump (J), End Position (E) and Motor Support are displayed as errors by the current version
of LinMot-Designer (Version 1.10.1) instead of warnings, while the Acceleration parameter (A) is displayed as a note.

Flags in the “Curve Settings” window show in which segment(s) the corresponding limits are exceeded.

In addition to the dynamic parameter check, also a system check is done. If the selected motor is not supported by the
selected drive, a “Motor Support” error is generated and displayed in the “Global Values” window.

Error, warning and note messages are also showed locally in different dialogs. Not all of which are also showed in the

global message display.

Reducing the duration of the segments will cause more warning to appear.

Valie

Configurations ~ Limits S/ Limts P/T  Kinemalics  Regener

Supply Disgram Layout

Seqment Stat Time Duation ~ Start Posiion
1: *Segment #1 [Sine) Oms 120ms 10

Global Valus
otor
otor

a

2: Segment #2 (Sine) 120ms S0 ms 110 mm
3 Segment #3 (Standstl) 210me 250 ms 110 mm

Stroke [mm]

100

/

(These warnings were generated by reducing the duration of the first and
second segment in the example)
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In the “Limits S/F” window, the mechanical parameters “Stroke” and “Force” of the motion are shown in time-diagrams
together with their corresponding limits. In the “Limits P/T” window, the thermal parameters “Power Dissipation”
(without limits), “Short Time Overload Protection Value” and “Thermal Load” are shown in time-diagrams together with
their limits. The “Regeneration” window contains the “Electrical Power”, the “Link Voltage” and the “Link Brake
Energy Pulse”. The latest signal is the reason for generating the regeneration warning.

Stroke Limits

The Stroke and its limits are shown in the upper diagram of the “Limit S/F”” window. The graph of the motion (black-red
line) has to be within the limits (blue lines) for the selected linear motor.

If the stroke of the motion is too long, a motor type with a longer maximal stroke must be selected. The maximal stroke
of the linear motor should be selected close to the maximum stroke needed in the application, in order to minimize the
moving mass (slider).

The motion should be symmetrical to the Zero Position (Omm) of the motor. If the motion is not symmetrical the
parameter “Start Position” has to be adjusted in the “Global Settings” window (see Step 2).

Dynamic Force Limits

The Force diagram shows the dynamic force the linear motor has to produce during the motion (black-red line). The peak
force limits for the selected linear motor are also displayed (blue lines). If the force that the motor has to produce is
within the motor limits, then the selected motor can perform the requested motion. If the motor force is not within the
limits, then a different linear motor or servo drive has to be selected. If the requested force is still not within the limits,
extending the execution time in the critical segments or reducing the payload will help to get within the requested motor
force.

Stroke limits of the selected linear motor/module Stroke-Time diagram of the defined motion

N
Strake [mm] | \ \ | /

100

=100

Motar Force [M]

200 f----- onmnnene g ------------------------------------------- ---------------------------------------
O Frmmmmr e M R e T PR e e = = = = = =
-200 f----- S ERRGCREOOTISISERN SEEEEEEEE oo N N S EEEEEEE LR PR
: 1 : \ :
0 200 400
Time [ms]
Peak Force limits of the current motor/module configuration Force-Time diagram of the defined motion

Note: Peak force limits of a linear motor depends on the actual position (see stroke force diagram in the data sheets) and
on the actual velocity (peak force is decreasing with higher velocities). The peak force may change if another linear motor
is selected due to differences in slider mass.
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Short Time Overload

The power losses in the motor coils, given by the Power Dissipation, will first heat up the motor winding prior to the
other parts of the motor. A short time overload protection mechanism of the LinMot servo drives prevents the motors
from overheating in case of rapid increasing winding temperature due to high power dissipation values. The Short Time
Overload Protection Value (black-red line) is independent from the motor cooling and approximately constant for short
cycle times. The minimal value is 0% and the limit is at 100% (blue lines).

Thermal Load

The power losses in the motor coils, given by the Power Dissipation, will heat up the motor. Depending on the ambient
temperature and the cooling method, the corresponding Thermal Load (black-red line) of the motor will result. For short
cycle times, the value will approximately be constant. The minimal value is 0% and the limit is at 100% (blue lines). At a
Thermal Load of 100%, the thermal hardware protection would turn off the linear motor in the real application (at a case
temperature around 65°C). To reduce the thermal load, use the more efficient cooling method (“Fan” in place of “Flange”
at “Global Settings™) or use a motor with higher continuous force.

Note: The Short Time Overload Protection Value and the Thermal Load are calculated for the thermal steady state.

] LinMot Designer 1.10.1 - LIN - Tutorial_Ex1.Idc - o %

HUSsES SR E L lEer 902 Y

Global Values Walue || Configuations  Limits §/F  Limits P/T - Kinematics Fegeneration  Supply  Diagram  Layout

No. of Motars
Diive Type

Supply olage
Braking Method
Estemal Capacitance
Cable Type

Cable Length

Lo

1

C110RC / C1260HC
DC Link 72%

Mo

0uF

None

Om

N

150 p--

100

50

3 Motor Setup Segment Start Time Duration  Start Position Stoke  Warnings Commert ~
mn:nr \T’w_e . meﬁni/znmzen[:; 1:* Segment #1 [Sine] Oms 150 ms 110 mm 220mm
St“"‘” Ta"a” E FSEE; TU;‘::;EF—HP 2: Segment #2 (Sine] 150 ms 150 me 110 mm 220 rm
alor Tvpe * 3 Segment #3 (Standstil) 300ms 250 me 110 mm 0 ram v
Slider Type PLOT-20+400/340-HP
Guide Type rtearated || [ Power Dissipation (W]
Siider Mounting Feqular
Maving Patt Slider [fived catle)

Cooling Method Fassive @ Mounting Flange. >
T
Load Setup 0
Segment Results Short Time Overload [%]
B Global Results
Tatal Time 550 me we--—_—
Min Sticke A10mm ; ; ;
Ma Stroke 10mm L Fommm oo
Total Sticke 220mm
Pesk Speed 23mis T A
Peak Acosleration 433 mis2
Peal Force 107N S S
AMS Farce 243N
ot Time Overload e T— P S S [ e
Fealc Themal Load EE% } : :
[ GasnaluBggeneration : : ;
- Y : N

Paower Dissi

Therm¥Load [%]
104

80 f-
60
40 -
20 |-

o bl

\ Time [ms]

@ 0K - no wamings
Metric

The Peak Short Time Overload Protection Value is definitely under the limit. The Peak Thermal Load is slightly under
the limit, so the linear motor will not overheat in the application. If the payload or the friction increase (or the cycle time
is reduced), the Thermal Load will increase and exceed the limit. Then, the linear motor will need to be mounted on a
flange with fan cooling.

Acceleration

The acceleration is monitored for all linear motors with guides (modules) and when it exceeds a certain value the
Acceleration Note is activated. This note indicates that too high acceleration values of the motion may influence the
typical motor/module lifetime.

Regeneration

Usually, DC link power supplies have an output capacitance that can be used as an external capacitance of the drive. For a
DC Supply Type, LinMot Designer adds by default a typical supply capacitance of 1500uF. If the output capacitance of
the supply differs from this value, then the correct value should be entered as an external capacitance in the motor
configuration window (“Global Settings™). In this example, if we clear the box “Add typical supply capacitance”, then a
Regeneration Warning will appear (see figure on next page).
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During a whole motion cycle, the motor can temporarily work as generator (usually during braking phases) where
electrical power can be transferred from the motor back to the drive. Such a phase leads to an increase of the dc link
voltage in the drive.

In the Regeneration tab, the first graph (time diagram) shows the Electrical Power from the drive to the motor. If the
value is negative, the motor works as generator. The second diagram shows the Link Voltage, increasing when the
electrical power is negative. If the generated energy is big enough so that the link voltage reaches the maximum link
voltage of the drive, then it is necessary to transfer all the additional generated energy to the outside. The common way is
the use of a braking resistor supported by the drive. The brake energy pulses, that have to be dissipated in a regeneration
resistor (so that the link voltage does not exceeds the max. allowed link voltage), are shown in the Link Brake Energy
Pulse diagram.

] LinMot Designer 1.10.1 - LIN - Tutorial_Ex1.Idc - o x
HUFsEHES SR E LI Eer @O0 Y

Global Yalues Value || Configurations  Limits 5/F  Limits B/T  Kinematics Fegeneralion Gupply  Diagram  Layout

B Motor Setup Seament Start Time Duration  Stant Posiion Sticke Wamings Camment -
m”:”' ‘T/WE ‘ Pm:ws”ﬁ’ 2“”"23[;::; 1:% Segment #1 [Sine] Oms 150ms A0 mm 20mm A R
5[”[”' Ta”e” g P:g’f’am;;‘;} e 2 Segment #2 (Sine) 150 ms 150ms 10 mm -220mm A% R
tater 1ype * 3 Segment #3 (Standstil) 300 ms 250 ms 10 mm 0 ram hd
Siider Type PLO1-20:400/340.HP
Guide Type Integrated || { Ergctrical Power W)
Siider Mounting Fregular
Maving Part Slider (fived cable] 200 TN

No. of Motars 1
Drive Type CUIWDKC / C1250%C
Supply okage DEC Link 72V
Hraking Meihad Hone 100 A

External Capacitance 0w "4

Cable Type None

Cable Length Om

Ambient Temperatuie B 0 A

Caoling Method Passive @ Maunting Flange.
Motor Data

Load Setup

Start Posiion 110 mm
Load Mass 5009 || | LinkVoltage V]

Motor Mass gE0a g5

Maurting Angle 0deg
Ewtemal Force o
Diy Fiiclion 2N
Viscous Fiiction 0N/m/s) .

Spring #1 ot defined

L
Spring #2 ot defined
MagSping Hone
B Segment Results
Global Results 75
Supply/Regeneration
Power Dissipation
Link Brake Energy Pulse [J]
1
” / /
& Ay 1 Waming
AR - Regeneration

Time [ms]

a®

Metric

In order to get rid of the Regeneration Warning, there are several possibilities:

a) If the output capacitance of the supply is not enough, then increase the dc link capacitance of the drive with an
external capacitance.

Drg:ve Type: C11x0-XC # C1250-XC fImax=25.0Ank. Wmax=85V1 >
Max. Output Current: 25 Apk Supply Voltage Range: (24%-85Y)
Supply Type: 2vDC ot Nominal Supply Voltage: 72V
[ | Consider 10% supply voltage tolerance DC Link Voltage: 2NV
External Capacitance: 10000uF Braking Method: MNone b4
(V] A mee (1500 uF)

b) Use an appropriate braking resistor, or if available the motor regeneration mode. In these cases, set the “Braking
Method” entry to “Braking Resistor” or “Motor Winding” to confirm that a braking resistor or the motor itself will be
used to dissipate the excess of energy (in this way the Regeneration Warning will not be showed any more).

Notice: The motor regeneration mode can be used only with some drive types (special regeneration mode that must be
enabled in LinMot Talk).

c) Modification of the motion profile. Sometimes, it helps to increase the brake force by increasing the Deceleration value
at Point to Point (VAI) curves.
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In the Additional Information chapter of the tutorial, under Regeneration, a block diagram can be found showing the steps
that should be followed when a Regeneration Warning appears, as well as the output capacitance values of the standard
power supplies and a table showing the supported regeneration modes of each drive.

Note: The designer rather makes a worst-case calculation. So, a Regeneration Warning, especially in connection with
small energy pulses can, but does not have to be a problem if the application is driven without an appropriate regeneration
mode.

Acceleration Reserve at Standstill

This acceleration parameter is the ratio between the “Max Force” of the drive system (servo drive & motor) and the
moving mass. It is a constant value within a segment. It changes from segment to segment with the change of the moving
mass. This acceleration value has always to be bigger than the limit of 10N/kg. Concerning the example, for the Max
Force value of 113N, the maximum moving mass is 11.3kg. In case of an Acceleration Reserve Warning, reduce the load
mass or choose another motor/drive so that the Max Force value gets bigger.

Speed Jump

The “Speed Jump” Error is generated when the speed jumps at the motion segment borders. This error can only be
generated when the “Speed Change Linear” curve type is used incorrectly and in such a way that it leads to speed
discontinuities from one motion segment to another (i.e., the end speed of one segment is different from the initial speed
of the next segment).

See Example 3 for more information on the different curve types.

End Position

When entering the sequence of motion segments, the end position of the last segment should correspond to the start
position of the first segment. This is important because LinMot Designer continuously simulates the defined motion
profile and therefore a final position different from the initial position will lead to a discontinuity in the stroke, and hence
to the “End Position” Error. The “End Position” error only applies during the simulation of a linear motor.

Power Information

For a designed system, the power information can be found in the Global Values under Supply/Regeneration and in the
Supply tab. LinMot Designer calculates the required electrical power of the motor (Electrical Power) and also the
corresponding supply power (Link Supply Power) for feeding the dc link of the drive. This information can be used to
select an appropriate power supply for the application. The power supply must be able to deliver the calculated dc link
power added by the power loss of the drive, whereas the latter makes around up to 10% of the electrical motor power.
Depending on the dc link capacitance, the electrical power waveform and the allowed temporary drop of the dc link
voltage (= Link Voltage Lower Limit), the required power of the supply must be between 110% of the Mean Supply
value (absolute minimum) and 110% of the Peak Supply value. To go for sure, use a supply with a power above 110% of
the Peak Supply value.

8] LinMot Designer 1.10.1 - LIN - Tutorial_Ex1a.ldc - o X
HUFHES SEH Bt Ee+r@eR S

Global Valuss Walue || Configuations Limits S4F  LimitsP/T  Kinematics Hegeneration Suppl Disgrom Layout

Segment Statt Tine. Duration  Stat Pasition Stcke  Warrings Comment 2]
1: * Segment #1 (Sine) ams T0ms 10 mm 220 mm
2 Segment #2 (Sine) 110ms 105 s 110 mm 220
3 Segment #3 (Standstl] 25 ms 250 s 10 mm 0mm v

PO1-37120F /200,280 HP
High Performance (HP)
PSO1-37:120F HP
PLOT-20400/340HP

Integrated ||| | cirical Power (W
Fiegular

Slider (fived cable) 600
1

MO £ C1250X0 \
DC Link 72 400 A
None
1500 uF
None 200 A
Om
1
Fan @ Wourting Fiange/Fiate 0
a
Load Setup
Segment Results

Link Supply Power (W]
‘Supply/Regeneration \
eak Su
-

0 100 200 300 400
Time [ms]

& 0K-no warmings
Metric
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Step 4: Interactive Optimizing

Motor and Servo Drive

With enough capacitance in the dc link, no warnings are generated anymore. So, a system with the selected linear motor
type P01-37x120F/200x280-HP and a servo drive of one of the Series C11x0-XC / C1250-XC with 72V supply will be a
solution for this project.

In your LinMot Designer folder you will find the file “Tutorial Ex1.1dc¢” with the LinMot Designer data for this project.

Optimizing the motion time

If the application requires even faster cycles, the motion times can be minimized for the selected linear motor by reducing
the time for the different segments. The time can be reduced as long as the force needed stays within the peak force limits
from the selected linear motor.

%] LinMot Designer 1.10.1 - LIN - Tutorial_Exla.ldc - o x
HFsES SR E I Ee>r @02 Y
Global Yalues Walue || Configurations  Limits S/F  Liits PAT  Kinematics Begeneration Supply Diagram  Layout
El Motor Setup Segment St Time Durstion  Start Pasiion Stoke Wamings Comment ~
Metar Tope P31 200 /20020 HP 1: * Segment #1 (Sine) Oms 110ms A0 mm 20mm & TR
Motor Wariant High Perfomance (HP) -
2 Segment #2 Sin] 110ms 105 ms 110mm 20mm B TR
Stator Type PSO1-37¢120F-HP @ Segment #3 (Standstil] 216 ms 2650 ms 10 Omm Ay T v
Siider Type FLOT-200400/ 380 HP
Guide Type itegrsted || [iroke mm
Slider Mounting Flegular
Moving Part Slide (fised cable)
No. of Motors 1
Dive Type CIHONE / CI250K0
Supgly Vokage DEC Link 72V 100
Braking Method Nore
Extemal Capacitance 0w
Cable Type None
Cable Lengh om
Arbient Tempersture 25C
Esing Method Biagshve bl Fiange 0
® Motor Data
Load Setup
Segment Results
B Global Results
Tolal Time: 465 ms
Min Sticke A0mm
-100
Maw Shioke 110 mm
Total Sticke 220 1m
Peak Speed 329 mis
Peak Acceleration 985 m/s2
Pesk Faice 193N ||| Motor Force ]
FIMS Farce 774N
Peak Short Time Ovelload 536% —
Peak Themal Load %% '/\ /\
Supply/Regeneration 200
Pawer Dissipation
0 / /’
2 0y 2Warings
AT - Themmal Load 200
TR - Regeneration /\/
P \ L
0 \ 100 200 300 400
Time [ms]
\

Limiting parameters for minimal motion time

Minimizing the motion time in our example shows that the minimal times will be around 110ms for the forward (push)
movement and 105ms for the backward movement.

Reducing the time for the forward and backward motion will increase the Peak Thermal Load over the 100%-limit (268%
= Thermal Load Warning) if the motor is mounted with the standard flange (Cooling Method: Passive). With a change
of the Cooling Method to “Fan”, the Peak Thermal Load decreases under its limit to 81.8%.

By changing to the “Fan” cooling method, it is additionally possible to reduce the standstill time to 150ms. This will
result in a Peak Thermal Load of 98.2%, which is still within the motor limits.

Because of the Regeneration Warning, the use of a regeneration resistor (or one of the other discussed actions) is
necessary. If you are aware of that, you can disable the warning by selecting the appropriate “Braking Method”.
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Example 2: Rotating Movement

The following Example refers to an application for capping of bottles. To screw the cap on the bottle, a combination of a
linear and a rotating movement is required, hence predestined to use a Linear-Rotary Motor from the LinMot PRO1 or
PRO2 series. The linear part of the linear rotary motor PR01/PR02 can be designed and checked analog to example 1. In
this example is discussed the sizing of the rotary part of the linear rotary motor PRO1/PR02. The configuration of this
example is saved as “Tutorial Ex2.ldc”.

Cycle of the application:
1) Moving cap with capping head to the bottle thread (linear movement)
2) Screwing the cap on the bottle (linear and rotary movement)
3) Tightening the cap with increasing torque to an upper limit (linear and rotary movement)
4) Stop tightening, torque to zero (standstill)
5) Moving capping head back to start position (linear movement)

Requirements for rotary motor:
T_Cycle: 1.3s (2'770 bottles/hour)
T_Screw&Tigthen: < 0.5s
Stroke Screw&Tighten: 1080deg (3 turns)
Stroke Tighten: 100deg (ca. 1/4 turn)
J_CappingHead: 13.1 kg/cm2
J_Cap: negligible
Friction torque: 0.6Nm
Max. tightening Torque: 4Nm
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LinMot Designer 1.10.1 - ROT - Tutorial_ExZIde - o x
HUEHS S® M iEe+ 002 Y
Global Values Value Limits 5/F  Limits 54/ Limits PAT ~ Kinematics  Regeneration Supply  Diagram
B Motor Setup Segment Stat Time Duration  Stait Position Stroke  Warnings Comment 2

mntm\T‘we . PHDW'E‘*EDME“?FQDE 1: Segment #1 [Standstil] Oms 100me 0deg 0deg

N”’f Nf”f" e 5'1 2 Segment #2 [Point to Poin] 100ms F0me 0deg 1080 deg

o. of Motors

3 Segment #3 (Standstil 470 50 10804 04
Drive Type CHDXE / C125050 egment #3 (Stendstl e me e e hd

Supply Vokage
Bisking Method
External Capacitance
Cable Type

Cable Length
Ambient Temperature

DC Link 72
None

DuF

K15

4m

0c

Coaling Method

Passive @ Mo Flange

Motor Data

Load Setup
Segment Results
Global Results
Total Time

Min Aingle

Ma Angle:

Total Stroke

Peak Speed

Peak Acceleration

nEEE

Peak Torque

RS Tarque

Peak Shart Time Dverload
Peak Thermal Load
Supply/Regeneration
Peak Supply

Mezan Supply

Mezan Braking Pawer

m

Man Braking Pulse
Min Link Voltage
Power Dissipation

1270 ms
Odeg

1080 deg
1080 deg

4 kelegis
100 kdegés2
4Hm
1.26Nm
282
47.9%

35w
253w
ow
0J
2N

& 0K -no warrings
Metric

Stroke [deg]

1000

800

/[

/

400

/

200

0

Hotor Torqu

& [Nm]

200

400

00
Time [ms]

800 1000 1200

Segment and load definition

1)

2)

3)

4)

Standstill
No rotation, while the cap is moved linearly to the top of the bottle.

Point to Point
Screwing process with a constante friction torque of 0.6Nm (global definition). During the tigthening process at the
last 100 degrees, the torque increases towards the limit torque of 4Nm. This behavior can be simulated with a global
spring:
Spring #1 Type: Ref. Pozition: Ref. Torgque: Spring Canstant:
| Single-Sided Megative - 930 deg 0 Mm 0.04 MNr/deg

The Moment of Inertia of the capping head is defined in the Global Load Settings.

Standstill
Keep the limit tightening torque of 4Nm for 50ms.

Standstill

Release the tigthening torque to zero by compensating the spring torque through an external torque of 4Nm in the
segment. The duration of 750ms are used to move the capping head up linearly, to pick a new cap and to replace the
capped bottle by an uncapped one.

In the simulation above, the torque increase during the tightening process was simulated with a global spring; then in
segment 4 a local external force of 4ANm was added to simulate the release of the tightening torque (thus bringing the
motor torque to ONm).

The same bahaviour can also be simulated with a local single-sided negative spring during segment 2 (screwing process)
and a local external torque of -4 Nm during segment 3 (tightening).
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Edit Segment =
Curve Settings  Local Load Settings Curve Settings  Local Load Settings
Global Load Settings Global Load Settings
Mament of Intet: 131 ktem2 Moment of Inlettia: 131 kg'em2
Estemal Torque 1Hm L el Torque: |4k ] Ohm
Dy Frction 0ENm Dy Fctior: DEMm
‘iscaus Friction 0 Nm/(degss) Wisoous Frictiorr |0 Nm/{deg/s] 1 Nm/(deg/s]
EE Spring #1: 0104 Nrn/deg Neod@(380 deg 0 Niml Sping Spring #1; rot defined
Type: | SingleSided Negalive Spring 42 ot defined Tep: [Hogs = Spring #2: not defined
Fef. Position: Ref. Paosition:
FRef. Force: OMNm Ref. Force:  |OMm
Spring Constant: Spring Constant
e TTE ~
Messages Messages
Cancel Cancel |
Definition of the motor system
For this application a motor from the PR01-84x80
family was selected as the smaller sizes do not have o S
enough peak torque or stall torque. The PR02-88x76 Moot Type: PROT-84x30/48:240F-100
from the PR02 group Can aISO be LISGd Number of Motors: 1 Cooling Method: Passive @ No Flange ‘ v
Ambient Temperature: 330C (10C-80C)
If the drive type is changed for example to a A1100, the Bl
smaller max. current of the drive will result in a smaller Mot Yanar St
peak torque (2.85Nm instead of 8.9Nm) and the motor — "y .
- - - - uide | ype ntegrate ax | orque 5 m
will no longer have sufficient torque causing thus the Hoto Mass 2420, Toque CorsL @30T 038 Nimigk
- . - . Rotor Inertia: 2.15 kg*cm2 Max Current @72'V: 25 Apk
torque warning to appear. A message IS also dISp|ay6d In Product Status: Standard product Resistance PhPh @60 C: 1.25 0hm
the Messgae window of the Global Settings when the Dive '
. A - — Drive Type: ‘A11UD[\max=E Qépk, Ymax=85v) v
drive has insufficient current capability for the motor. Fi Sk e 50 Suppl Votoge Range: {24V -85V)
Supply Type: 72v¥DC v Nominal Supply Voltage: 72V
[ Consider 10% supply voltage tolerance DC Link Voltage: 72V
Mess ages Extemal Capacitance: [0 uF J Biaking Method:  [None o]
Add typical supply capacitance (1500 uF)
a Drive has limited curent capability for this motar Catle
Cable Type: K15-... # KPS15-.. (1.5mm"2 / WG 16) g
Length [4m | Max 30m) Resistance @ 40°C: 0.1 Ohm
System Information
Max. Torque: 2.85Nm Max. Speed: 9.23 kdeg/s
Max. RMS Stall Torque: 1.82Nm Max. Elec. Power: 576w
rVMexssges 1
1 & Diive has limited current capabilty for this motor
Concel ‘

Results

This simulation shows, that the rotary part of the application can be realized with the selected system. With a peak
thermal load of less than 50% at an ambient temperature of 30°C, the motor will not be working at its thermal limit. So,
there is still potential to increase the speed of the capping process.

When sizing a rotary project, a warning will be generated if the velocity limit of the motor is exceeded. The velocity and
its limits are shown in the lower diagram of the “Limit S/V”” window. The graph of the motion (black-red line) has to be

within the limits (blue lines) for the selected rotary motor.
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Example 3: Importing custom Curves

To define the motion profile, LinMot Designer provides different curve types that can be defined by a few parameters:

Standstill Sine Point to Point
Parameters: « Time Parameters: « Time Parameters: < Stroke
« Stroke » Max. velocity
» Acceleration
« Deceleration
Stroke [mm] Stroke [mim] Strake [mim]
0.04 100 100
a0 a0
U'Dg B0 B0
10 40
-0.02
-0.04 28 i
Welocity [mis] “elacity [mis] Welocity [mis]
0.04 15 15
0.02 1 1 |
1] H
-0.02 05 05 [+~
-0.04 o L o L
Acceleration [mis2] Acceleration [mis2] Acceleration [mifsZ]
0.04 - 40
0.02 - 20 gg
0t il B
-0.02 |- -20 _20 b
-0.04 40 -40
Limited Jerk Minimal Jerk Bestehorn
Parameters: e« Stroke Parameters: e« Time Parameters: < Time
» Max. velocity » Stroke » Stroke
» Max. acceleration
» Max. deceleration
« Jerk
Stroke [mm] Stroke [mm] Stroke [mm]
100 100
a0 a0
B0 B0
an 40
20 20
a a
Walocity [m/g] Welocity [mis]
2
1
05 t- !
o L 0
Acceleration [mis2] Acceleration [mis2]
50 50
a 5001 :
L 0t
-50 50 50
-100

Speed Change Linear

Parameters: « Time
 End Velocity

Siroke [mm]

14

1

05 |-

D -
Acceleration [mis2]

40 -
20 |
0
-20 t-
-40
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It is also possible to import a custom motion profile or just a segment of it into LinMot Designer. To do that, choose the
“Custom” curve type. Open the “Data Points” window to define the custom position vector. There are two possibilities

to do that:

1. Load the csv-File, where the numerical values of the position vector are saved.
2. Copy the vector from any other program and paste it into the Data Points window

The numerical data vector is interpreted in the data unit as it is defined under “Measurement Settings” of LinMot

Designer.

In the Curve Settings dialog box, the curve time and the scale factor for the stroke have to be defined.

Edit Segment

Curve Setings | ocal Load Sefings

Swoke

250ms

StertFosition. 26 mm

Durston ms
Stroke:
End Time: B0 s

End Position 125 mm

Camment

Problems

Name: |Dats Points|

Type: [ Custom

Max Speed
Apelerstion
Decaleration

Scale %]

Cancel

oK

Configurations  Limits S/F Limits /T Kinematics Regeneration Supply Diagram Leyout

Segment Start Time Duration  Start Posi... Stroke Warmings A
1: Segment #1 (Sine) Oms 250 ms -125 mm 250 mm
2: Data Points (Custom) 250 ms 360 ms 125 mm =250 mm
FL AN news Qarrnand ¥
< >

Data Points

Data Unit: mm

0
0.000571027
0.002853571
0.007983429
0.017088595
0.031286168
0.051679286
0.079354108
0.115376834
0.160790782
0.216613531
0.283834127
0.36341038
0.456266229
0.563289219
0.68532806
0.823190307
0.977640144
1.149396289
1.339130024
1.547463358
1.774967316
2.022160382
2.289507069
2.577416655
2.886242053
3.216278848
3.567764488
3.940877628

= Load...

& save...

Clear

Cancel

Stroke [mm]

100

-100

Speed [m/s]

Acceleration [m/s2]

20

-20

Time [ms]

In “Tutorial Ex3.1dc” a Custom curve (Segment 2) follows on a Sine curve (Segment 1). The data vector of the custom
curve was imported (loaded) from the csv-file “Tutorial_Ex3.csv”. With a (negative) Scale value of -250%, the curve data
points (forward motion from 0...100mm (in)) are scaled to a backward motion from 0...-250mm, starting at the end of

Segment 1.
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Additional Information

Power Dissipation of PR02 Motors

For a PRO2 linear rotary motor, the dependency of the two axes with respect to the thermal limits and thus to the power
loss of both motors has to be considered. The higher the power loss of one motor, the lower the permissible power loss of
the other motor. Therefore, in addition to the usual load parameters, the user must also define the power dissipation of the
2" motor in the “Load” window of the “Global Settings” dialog. If this value is 0 (inactive 2" motor) a Note will be
displayed. This is a Note and not a Warning, as it is not impossible, but very unusual, for the second axis not to be used.
If the value is higher than the maximum value (no additional power losses are permitted for the 1%t motor), a warning will
be generated and displayed in the “Problems” window.

Fower Dissipation 2nd Hotor I:l Maw, 867W) Puawer Dissipation 2nd Motor [Man. 85.7w)
g T
\\ S
N 34 ~ 3
~ - ~ -

Messages Messages

& Power dissipation value of 2nd motar s not defined % Power dissipation value: of 2nd motor i too high

The power dissipation of the 2" motor together with the corresponding RMS Force / Torque available, are displayed in
the “2nd Motor Setup” window of the Global Values. In addition, in the “Power Dissipation” window is calculated and

displayed the derating of the maximal cooling caused by the 2" motor.

In addition to the thermal monitoring of the current axis, the thermal load of the 2nd axis is also monitored and, if the
limit is exceeded, an additional warning "Thermal Load 2nd Motor" is displayed.

Due to the thermal coupling, both axes must be
designed with the correct power dissipation (or with
a higher value) of the 2" axis.

Below is suggested a procedure that could be used
when sizing the rotary linear motor.

Start with the linear project. During the load
definition enter a value for the power dissipation of
the 2" motor, e.g. 70% of the maximum value. This
will ensure high thermal margins for the rotary part,
which in this example results in a maximum rms
torque of 0.63Nm.

Lowering the dissipation of the second motor will
increase the thermal margins of the current
(primary) motor and vice versa.

Once the sizing of the linear part is completed, take
the Actual Dissipation value, and enter it in the
Power Dissipation 2nd Motor field of the rotary
project. In the “Power Dissipation” window of the
Global Values a 2" motor derating of 16.9W is
displayed. The actual power dissipation of the
current project (27.8W) is lower than the maximum
actual cooling, and since it is also lower than the
initial assumption used during the linear project
there is no need to update its value in the linear
project. If this were not the case, an iterative
process would have been necessary to verify that
the thermal load is within the permitted limit for
both the linear and the rotary project.

8 Untdot Deigner 1100

Corfiguaiions
Segen

4 Segnent
5 Segment 4
<

& 0K no wamings

stroke (mm)

Motor Force [N

200

SES SN HEUNE«> G0 R % g

Value

Metric

00- Tutorial Ex2Ide
A = i
Vake

& Load Setup
© Segment Results
 Global Rosults

@ 0K no wamings

Metric

0 @ Hpery*

Limts S/F Linfl Log M

Segrent
3" Segrer
4 Segmer
<

K ||| Motor Torque)

Stroke (deg]

1000

800 1000 1200
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Regeneration
If a Regeneration Warning arises, the steps shown in the block diagram below should be followed.

Regeneration
Warning

No

Isita 72vDC
voltage system?

Add the Power Supply
E1450/ C1450 Capacitance Value

l

Use an appropriate Regeneration No
Braking Resistor Warning? v
(RROT)
Good for a single axis
system
- Add a 10°000uF external Capacitance or
- Select an appropriate Braking Resistor (RR01) or l

- Modify the Motion Profile

More axis on
same supply?

S : Check the timing of all
(1]
» | Application will workll! P
A A ¢

Same timing...

- Add a 10°000uF external Capacitance or
- Select an appropriate Braking Resistor (RR01) or
- Modify the Motion Profile
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The output capacitance values for the standard power supplies are given in the following table:

ArticleNumber | Name Comment OutputCapacity [uF]
Transformer Power Supply
0150-1859 T01-72/420 -1ph Tr-Supply 420VA, 1x208/220/230/240VAC 22°000
0150-1869 T01-72/420-Multi Tr- Supply 420VA, 3x230/400/480VAC 10’000
0150-1871 T01-72/1500-Multi Tr- Supply 1500VA, 3x230/400/480VAC 22°000
0150-1870 T01-72/900-Multi Tr- Supply 900VA, 3x230/400/480 VAC 10°000
Switching Power Supply
0150-1872 S01-72/1000 Sw- Supply 72V/1000W, 3x340-550VAC 1’500
0150-1874 S01-72/500 Sw- Supply 72V/500W, 1x120/230VAC 390

In the next table is presented a short overview of our drives that can be used in combination with an external capacitor, a

regeneration resistor or that can take advantage of the Motor Regeneration Mode.

Regeneration Resistor Capacitor Motor Regeneration
A1100 No Yes — Nr. 0150-3075 Yes
B1100-xx No Yes — Nr. 0150-3075 No
E11x0-xx Yes — Nr. 0150-3088 Yes — Nr. 0150-3075 No
C11x0-xx No Yes — Nr. 0150-3075 Yes
C12x0-xx No Yes — Nr. 0150-3075 Yes
E12x0-UC Yes — Nr. 0150-3088 Yes — Nr. 0150-3075 No
E14x0-QN Yes — Nr. 0150-3373 No No
C14x0-VS Yes — Nr. 0150-3581 No No
11100-XC No No Yes

Regeneration Resistor

An external Resistor is connected to the servo drive (RR+ and RR-). Only servo drives with the regeneration resistor
option can be used with regeneration resistors.

Capacitor

Possibility to connect an additional capacitor to the motor power supply. It is recommended to use a capacitor with a

capacitance > 10’000 pF.

Install the capacitor close to the power supply!

Motor Regeneration Mode (Drive Configuration)
The Motor Regeneration mode can be activated in the drive configuration. No external equipment is required. In this
mode, the additional energy is blasted in the motor (make sure the motor thermal load is below 80% in the LinMot-

Designer simulation).
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34 Party Servodrive (P10-70 & P10-54)

Motor type P10-70-Dxx and P10-54-Dxx can be driven by a 3" party servodrive. If so, a Custom drive type must be
selected. This setting can be changed in the Custom tab within the “Global Settings” window.
LinMot-Designer will take any limitations into consideration according entered values.

Global Settings DY i

Load Custom| Info |

Custom Drive

Name:  Custom [V]Model based temperature monitoring
Max Current. 40 Apk Default Supply: |3 x400% AC v
Max Gain: 80 % Internal Capacitance: 500 uF
DClink voltage range: 48V {min) 750V {max)
Custom Supplies
Nominal Supply Yoltage DC Link Voltage
DCSupply: 72V 2N
1-Phase AC Supply: 230V 325V
3-Phase AC Supply: 400 566V

Enable Custom Components for System Configurations
[] Custom Drive (with default supply only)
[] Custom DC Supply
[]Custom 1-Phase AC Supply
[] Custom 3-Phase AC Supply

Problems

Cancel | [ ok |
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Name: Enter any plain text such as drive manufacturer, type or other. Max. 12 characters are allowed. This text is only
used for information purpose.

Max Current: Max. servodrive output current (motor phase current). LinMot-Designer expects a peak value. This value
has influence on maximum motor force.

Max Gain: Max. servodrive output voltage based on DC link voltage in percent. This value has influence on maximum
motor speed.

DC link voltage range: Enter the minimum and maximum value of the DC link.

Model based temp. monitoring: Unselect this box, if servodrive is unable to calculate a thermal model. In such a case
LinMot-Designer will activate a current derating of about -40% (according to the motor specification).

Default Supply: Choose one of the available predefined or custom supplies.
Internal Capacitance: Internal capacitance of the Custom Drive.

Nominal Supply Voltage (Custom Supplies): Define the supply voltage for the supply type/types (DC, 1-phase AC, 3-
phase AC). This value has influence on max. motor speed.

Enable Custom Components for System Selection: Enable the custom components to have them available in the motor
configuration list and its filters.
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Efficiency (Linear Motor <~ Pneumatic Cylinder)

The “Efficiency” tab can be shown/hidden by pushing the green leaf button in the menu bar and is only available for

linear motor designs.

Bl HE 8% B

*4

ok

%*ﬂ--*l?o@%

The “Efficiency” tab shows the required electric power as well as the electricity consumption, the CO2 emission and the
energy costs per year for the defined application in case of continuous operation. The upper table shows the calculated
values for the selected linear motor system. The lower table shows the values, if the defined application is driven by a
pneumatic cylinder. The values are calculated for different standard diameters of pneumatic cylinders. The values can

help to decide, whether a pneumatic driven application should be substituted by a linear motor.

The “Total Moving Distance per Cycle”, the “Total Cycle Time” and the “Electric Motor Power” of the linear motor are
values from the current application. The “Total Moving Distance per Cycle” is calculated from the segment definition, the
“Total Cycle Time” and the “Electric Motor Power” are copied from the “Global Values” window. The assumptions for
the calculations are shown in the footnotes below the tables.

The content of the efficiency tab is only printed, if the tab is activated.

Global Values

B Motor Setup
Motor Type
Motor Variant
Stator Type
Slider Type
Guide Type
Slider Mounting
Moving Part
No. of Motors
Drive Type
Supply Voltage
Braking Method
External Capacitance
Cable Type
Cable Length
Ambient Temperature
Cooling Method

@

Load Setup
Segment Results
Global Results
Total Time

Min Stroke

Max Stroke

Total Stroke

Peak Speed

Peak Acceleration
Peak Force

RMS Force

Peak Short Time Overload
Peak Thermal Load
Supply/Regeneration
Peak Supply

Mean Supply

Mean Braking Power
Max Braking Pulse
Min Link Voltage
Power Dissipation
Warnings

o @

o

LinMot Designer 1.10.0 - Tutorial_Ex1.Idc
B ES| 8 &

Value

P01-37x120F/200x280-HP
High Performance (HP)
PS01-37x120F-HP
PLO1-20x400/340-HP
N/A

Regular

Slider (fixed cable)

1

C11x0-XC/ C1250-XC

DCLink 72V

None

0uF

None

Om

25C

Passive @ Mounting Flange/Plate

550 ms
-110 mm
110 mm
220 mm

23mfs

48.3 m/s2
107N
443N
15%

86.8 %

220
32w

- @ e 2
[ Configurations Limits S/F Limits P/T Kinematics Regeneration Supply Diagram Layout Efficiency

£

Efficiency and CO2 Emission

Linear Motor (LinMot)

Total Moving Distance per Cycle: 0.440m
Total Cycle Time: 0.550s

Electric Electric Electricity C p CO2E Electricity Costs
Motor Power (1) Power (2) per Year (3) per Year (4) per Year (5)
[kWh] kgl [EUR]
39 69 551 276 66

1) Mean Supply Value calculated by LinMot Designer

2) Linear Motor plus Drive (+20%,+15W) and Supply (+10%)
3) Continuous operation (8000h/year)
4) CO2 Emission Factor: 0.5 kg/kWh

5) Energy Cost Factor: 0.12 EUR/kWh
‘ Pneumatic Cylinder ,

£‘ectt.1Citu coz

|

|

f

Cost
{

Air Piston | Air Consumption Electric Electricity C P Co2 issi Air Costs
Diameter per Year (1) Power per Year (2) per Year (3) per Year (4)
[mm] INm3] w] [kWh] Tkal [EUR]

10 13'934 206 1'647 823 317
12 20'064 296 2'371 1186 456
16 35'670 527 4216 2'108 811
20 55'734 823 6'587 3203 1267
25 87'085 1'286 10292 5'146 1'979
32 142'680 2'108 16'862 8'431 3243
40 222'937 3293 26'347 13174 5'067
50 348'340 5'146 41'167 20'584 7917
63 553'024 8'170 65'357 32'679 12'569
80 891'750 13'174 105'389 52'694 20'267
100 1'393'359 20'584 164'670 82'335 31'667

Metric

1) Air Pressure: 6 bar, continuous operation (8000h/year), leakage and distribution losses: 10%
2) Electricity Consumption Factor: 0.13 kWh/Nm3
3) CO2 Emission Factor: 0.5 kg/kWh
4) Air Production Cost Factor: 0.025 EUR/Nm3 (According to pneumatic suppliers, including electricity costs)
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The currency of the costs shown on the “Efficiency” tab can be changed.

@L@j@m@mgﬂ

dlEer@goR

For that purpose, select the “Edit measurement Settings” — Button.

“
i

In the “Measurement Settings™ tab it is also possible to configure the energy costs parameters used to calculate the

electricity and compressed air costs per year.

Measurement Settings

Settings: | Metric Units

Parameter
Time

Length

Mass

Force
ForceConstant
ViscousFriction
SpringConstant
Angle

Unit

NA&pk
N/(m/s)
N/m
deq

v

New Unit: ms

Energy Costs
Electrical Energy:

Compressed Air::

v~ Significant Digits: :

EUR/KWh
EUR/Nm3

Cancel
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BOM - Link

To create a web link to the Bill of Material and to show the BOM project data, select the “Show BOM” Button.

MuzEHES 8HE L LIEe+g0oR Y
T
“Show BOM” Button

Click “Open” in the “BOM” window to open the BOM wizard. This will open the browser with the BOM wizard start
page, which runs on the LinMot website (e-catalogue).

BOM | % | LinMot®

Property Value |«
AppVersion 1.9.3 Stator ‘
BomVersion 1 =
DatVersion 33 ]
Project Undefined 3 .
Motor P01-23x160H/140x280-HP i 1 ‘”—
Stator PS01-23x160H-HP Salect the appropr
Slider PL01-12x350/310-HP 1894 (42410
Guide ND-Guide
Cooling Flange il )
MagSpring ND-MagSpring ¢
Drive C11x0-XC / C1250-XC
Supply DC_72v
SupVoltage 72V
Cable None i w e e
Cahlal anath N (0 &)

[ Copy l [ Open I I Close ] k]

- Bock m Nore

At the end of the BOM wizard the shopping list can be saved as cvs or text file and a quote can also be requested directly.

LinMot®

Sk S £E

Linear Motors

Linear Motors Stainless steel
Linear Motors ATEX

Linear Motors Accessories

Linear Rotary Motors

Shopping list

Quantity Product

[ &

Artikel: 0150-1251
PS01-37x120F-HP-C

\
s

Delete

Search

—

» Extended search

Artikel: 0150-2105 Novelties
Linear Rotary Motors Accessories i) ey
Linear Guides -
Servo Diives 54 Artikel: 0150-1508 "’f"/'ﬁ'
PLO1-20x400/340-HP
Servo Drives Accessories _—
Linear Motors with Drives PR0O2-52x60-
s

Motor Cables
Magnetic Springs

Documentation

Marketing

Artikel: 0150-3079
PLMO1-20-MK

[}

I:I:

L=

Artikel: 0150-2383
C1150-EC-XC-15-000

Artikel: 0150-3528
DCO01-C1X00-15/X1/X4/X33

©s
o Artikel: 0150-2473
USB-RS232 Converter (isolated)
=
P Artikel: 0150-1874
- 501-72/500
]
= Artikel: 0150-2427
KOS-Y/C-6
~~
« Add further artices | PR  Request for 3 quote

R_37x120F-HP-R-100-
L_MS01_TSO01

» all Novelties

Shopping list

9 items

» Request a quote
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Time Graphs

In the “Kinematics” tab, time graphs of the stroke, velocity, acceleration, and motor force give an overview of the

motion.

In the “Diagram” tab, any calculated parameter can be visualized by double clicking a corresponding characteristic

Stroke [mm)

100 R RREEEEEEEEE -1
0 e TR
-100 ¢ ooioocoiooocooooo 2oz -]
Welocity [mis]
50 | - T
0 ; —--
O oo —
Mator Farce [M]
1 T T R ]
] SO SO NSRS . —
00 becgo-cocoooo- T Pococcececceoceoooan e e
1] 200 400 GO0

Tirme [ms]

value in the “Global Values” window (e.g. Min, Max, Peak, RMS or Mean values).

Thermal Load [%]

83.04

83.582

838

8378

Time [ms]
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Layout
The “Layout” tab displays the mechanical dimension of the Linear Motor and the end positions for the different types of

motors. Complete modules are NOT displayed.
The Layout is dependent on the “Slider Mounting”-parameter and the “Moving Part”-parameter in “Global Settings”.

P01-37x120/180x260-C
Slider 395 mm Stroke 220 mm
154 mm o 25 mm --
Stator 216 mm
66 mm i 245 mm o
P01-37x120/180x260(-M)
Slider 395 mm Stroke 220 mm
. |
143 mm —25 mm o
Stator 227 mm
77mm - 245 mm =

DISCLAIMER OF WARRANTY

THIS SOFTWARE AND THE ACCOMPANYING FILES ARE PROVIDED "AS 1S" AND WITHOUT WARRANTIES AS TO PERFORMANCE,
MERCHANTABILITY OR ANY OTHER WARRANTIES WHETHER EXPRESSED OR IMPLIED.

LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY, TORT, CONTRACT, OR OTHERWISE,
SHALL NTI AG OR ITS SUPPLIERS OR RESELLERS BE LIABLE TO YOU OR ANY OTHER PERSON FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY CHARACTER INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF
GOODWILL, WORK STOPPAGE, COMPUTER FAILURE OR MALFUNCTION, OR ANY AND ALL OTHER COMMERCIAL DAMAGES OR

LOSSES.
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