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WEBSMART Motor sizing

General procedure

The sizing of linear motors is mainly determined by the application-related characteristics of velocity
and feed force. First of all, the user should determine velocity and force profiles for the required
application and set the proper parameters about payload, thrust force, ambient temperature and axis
tilt. Then, the choice of the motor size is given either by simply calculating its physical limits, or by
using a motor sizing application.

One online application for motor sizing is provided at the address: Websmart

Step by step with websmart

Step 1) Specify the operating condizions of the motor.

For example, an external payload of 1.2 kgs and a motor type wanted of NL tubular linear motors.
Then press Motion Profile button.
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Linear motor sizing vers. 3 Rev 022017

Operating Conditions

Friction coefficient 0.01 MM

Inertial payload 1.2 K

Additional thrust force (] Hewton

Ambient temperature

Axis tilt

Servo driver supply

Requested full stroke i

Configuration Maving magnet w
Motor type ML minlature tubul -
Guiding system Hitek Linear Guids type w M. ocks / rall w

Mation Profile =k

Step 2) Select a motion profile.
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There are diffent option for the motion profile type. The simplest one is polynomial 5.

It is also possbile to upload a cam profile file based on position points. Here an example of motion

profile file::cam_profile_example.zip

This example must contains as in the first rows the numerf of position point, second rows the time
resolution and then the position data point

with unit in meters

Motion Profile Type

) NILAB

Motion profile selection

£l

Palynomial 5

Specifying motion and wait times

LA

4 W kA e
Sinusoidal

Specifying motion and wait times

MR IE RE R

Modified Sinusoidal

Specifying motion and walt times

Step 3) create a polynomial 5 motion profile

Modified trapezoid

Specifying motion and wait times

e Splect file —
T "

Profile from file

As example, we selected the Polynomial 5 motion profile. The motor will move from 0 to 10 mm, with
cycle time = 0.2 sec and waiting time of 0.1sec.
Press Add segment button to update the motion cycle.
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Motion profiles

Motion Profile Type: Polynomial 5 =

Motion profile specifications

Movernent Cycle time
10 mm 02 80 Current position [m] Current cycle time [s]
Drwvell time Repetitions a o
o1 sEC i + Add segment
1.0 ]
o5 05
E o
Y oo £
o L
.5 0.5
1.0 1.0
-1.0 0.5 oo 0.5 1.0

Time(sec)

«" Split chart

o Tone =0
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Motion profiles

Polynomial 5 +

Motion Profile Type:

Motion profile specifications

Maovement Cycle time
mm S Current pesition [m] Current cycle time [s]
Drweil lime Repetitions 0.01000 0.30000
set 1 + Ada segrment
— Posifion{m) —— Speed(im/sec)
0000 0100
0oars | 0075
o
5 B
2 00050 pos0 B
a =
00025 0025
0000 - 0000
0.00 0.05 010 0.15 020 0.25 030

Timeisec)

« Split chart

o

Then, we move back of 10 mm with different timing.
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Motion profiles

Motion Profile Type:

Polynomial 5 =

Motion profile specifications
Movement Cycle time
e e Current pasition [m] Current cycle time [s]
Dwell time Repetitions 0.00000 110100
= Position{m} = Speed{m/sec)
0.0t00 - 0.1a
0.0075 0.05
5 B
:E 00050 0.00 E‘
& }
0Oo25 -0.05
LS E -0.10
0.00 025 050 0vrs 1.00

Time{sec]

u'ipllt chart

m m

Step 4) When the motion cylce is complete press Sizing button to go ahead.

A summary window with all the application data will be shown.
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Motion profile graphs

Charts Comipatible motors

Operatings conditions:

= Puaition {m) Farameter Value Unit
018
Q0075 Aol it 0 degrees
00N Payload (linear guide mass) 1.2 [0y kg
0003
- Additional thrust force ] M
CUURG0000 015750  0.31500 047250 0.63000 O.JB7S0 094500
' Total strake 10 mm
Friction coefficlent 0.01 MM
= Spbed (misec)
010 Amblent temperature 40 celshus

005 /\ Max spead 009375 m's
0.00

0140 Max acceleration 0.1471 G
00000 015750 031500 04TISD 0800 OTETS0 004500
! = mysec"l
Cycla time 1.10 e
— Acceleralion (misec®?
2 Linear guide type Ox0
1
/.\ /’..—..\ Machanical assembly M(:N:lu_| ||'..'|(}|'|L"I‘:.
i \_/ il Maovement 54.42 maw/min
2 Duty cycle motion 45.58 %
©.00 .16 ox 047 83 (i} 055
Power supply 400 WAL

¥ Save sessin .'." Save profile as POF

Step 5) Compatible motors

Click on the Compatibl motor folder a list of compatible motor will be shown.
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Motion profile graphs

Charts Compatible motors

i 0.0l 56.10 42 . 36 0.02 0.24 0.7 062 158 56 i
W04 090 63.94 47 330 00 252 133 10,57 1356 S0
0.15 40,12 30 0.05 0.00 0.07 021 0.89 252 44
i 0.01 4793 36 069 0.01 0.24 073 062 1.60 30
2 024 4011 30 005 0.00 010 027 L11 292 3
200 0,34 42.09 3 419 0.01 097 117 10,55 12.78 SE
NLDBOGQ4P | 005 4291 32 0,38 0.00 0.32 056 0.68 206 158
ILOAO0 0,05 4374 17 0,47 0.0t 048 0.54 068 106 174

M Save sesslon B Save profile as PDF

Step 6) Perfomance and limits check

Click on the motor code the diagram about the motor limits and the requirements are shown.
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Motor code: NLOBOX-10

Charts Parameter tables
—— Ren Force —— Malor peak —— Maolor cont —— R AMS T —— Ri voltage (VDC)  —— Servo Dive Voltage Limi (VDC)
50.0 600
s 450
250 300
25 150
0o e — o
oon 216 032 047 063 ora 054 000 018 032 047 il ¥ ] T 094
' '
—— Req. Cumem (A} —— Molor peak current (A}  —— Molor CONNBoES cumen —— Nipiod Pesk Force | —— Motor RMS Force | —— WWorst case force e
0.0 0.0
7.5 kg
5.0 250
25— 125
Y | e S — oo
000 018 032 04T 063 0.7s [ik-T} 01 15 28 43 57T T 85 g8

o==m

Step 7) Check safety margin

Click on the Parameter tables the safety margin about the motor performance are shown.
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Motor code: NLOBOX-10

Parameter tables

\TA[BETA Version)

Parameter Value Parameter Walue

Phase Resistance 4,86 ohm Preumatic oylinder 120603

Phase Inductance D& mH Alr pressure 2 bar

Force constant 3T N/A Cylinder outer diameter LX mm

Rated current 244 Arms Cylinder rod diameter & mm

Back EMF 219 Vimyfs Cylingder force 419N

Rated Power TW Alr consumption 0.008 nl/cycle
Electrical constant 012 msec Compressor cost 0.012 Ewoy/m™3
Motor constant 034 M/radg(W) Ajr consumption cost 2,86 Eurn/year
Motor shiaft length Ls 1%8 mm Maotor consumption cost 2B.38 Eurn/yea
Mator length F 176 mm Energy saving -890.5 %
Motor dimension H 50 mm 02 Saving 11% Tons/year
Motor Parameter  Value Request by application Value Safety marngin

Peak force 4133 H Requested Peak force 216N 47T %

RMS foroe G5 N Reguested RMS Force 0TI N G211 %

Servo DCBUS 565.60VDC Requested DCBUS voltsge 449YDC 9921 %
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