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iLMA
PRODUCT OVERVIEW

iLMA 30 is our smallest design in the iLMA
family. In the picture above, iLMA 30 S is
presented and it should be noted that it also
comes in M and L versions.

They offer a superb ratio between maximum
velocity and the mass of the forcer, therefore
they are suitable for applications with light
payloads, where high speeds and accelera-
tions are required.

iLMA 60 represents the middle section of the
iLMA family. In the picture above, iLMA 60 M
is presented and it should be noted that it also
comes in S, L and XL versions.

Because of their mid-range design, they offer
a lot of dynamics and a great speedto-force
ratio.

iLMA 90 is our strongest design in the iLMA
family. In the picture above, iLMA 90 XL is
presented and it should be noted that it also
comes in S, M and L versions.

Because of their size, they are primarily used
where force demands are the highest. It can
withstand even the largest payloads.

148-487 N

325-1106 N

iLMA30

410-1422 N

296-1296 N

iLMA60

651-2944 N E

iLMA90

100N 1000 N 10.000 N

F. = Continuous Force

Fo = Peak Force

F, = Ultimate Force
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Linear motors basic description



iLMA

LINEAR MOTORS BASIC DESCRIPTION / STRUCTURAL DESIGN

Linear motors are an ideal substitute for the linear systems/units driven by pneumatic, hydraulic, belt,
ball screw, and other types of drives. Linear motor drive systems/units do not require conversion from the
rotational to linear movement, because the movement is generated directly from the linear electromagnetic
force. The linear motors in comparison with the traditional linear units are more compact, accurate,
repeatable, faster, robust, reliable, generate less noise and after all, require no maintenance. Linear motors
are also known as “direct-drive” motors because the load is directly coupled onto them.

DGMOTION linear motors are ideal for a variety of things, ie.: Actuators, robots, XYZ tables, positioning,
assembly, tool machines, P&P machines, fiber optic machines, and many others. The main advantage of
DGMOTION linear motors is force density, which is 30-50 % higher compared to other competitors on
the market, while still retaining a very low cogging force. Thanks to our innovative design and state of
the art materials, we can offer our customers the best industry-leading linear motor on the market for a
competitive price.

Beside different motor sizes (30, 60, 90) and types (S, M, L and XL), we can offer two types of magnet plates
which are compatible with all the motors:

Secondly, for each motor size, we are offering two speed version:

— A classic magnet plate, that reaches continuous forces from 148 N to 1744 N (peak from 325 N
ti 3853 N), and

— Our innovative high-performance magnet plate design, which results in much higher force
density and also boosts the continuous (from 165 N to 1944 N) and peak forces (from 374 N to
4416 N), which is nearly 11 % higher in comparison with the classic magnet plate.

— Alow-speed variant, and
— Ahigh-speed variant, which has a lower BEMF constant and is suitable for applications, requiring
higher speed or low supply voltage

Both solutions are air-cooled with an extremely high force density, which offers a small and very compact
design of the linear motion systems and units.

In order to allow for an easy drive integration, we designed our own Hall sensor which features analog as well
as a digital Hall sensor in only ONE housing.

0 For more information regarding the Hall sensor, please refer to page 29-30.

In order to improve the products in this catalogue the specifications are subject to change without notice.




iLMA MCE, MSCE
LINEAR MOTORS BASIC DESCRIPTION / STRUCTURAL DESIGN MINI ELECTRIC CYLINDER — MCE / STRUCTURAL DESIGN

STRUCTURAL DESIGN

1. Magnet plate

. Magnets
. Forcer body

. Power cable

2

3

4. Mounting holes
5

6. Sensor cable
7

. Hall sensor mounting

o For more information regarding the Hall sensor, please refer to page xx.

8 In order to improve the products in this catalogue the specifications are subject to change without notice.



iLMA

LINEAR MOTORS BASIC DESCRIPTION / TERMS EXPLANATION

TERMS EXPLANATION

Supply voltage Vpc:

Defined as a maximum allowed supply
voltage, that can be applied to the motor
windings.

Continuous force F¢:

Force produced by the continuous current
(Ic) at an ambient temperature of 20 °C
and continuous movement of the motor.
The windings temperature depends on the
attached plate (heatsink) dissipation and
airflow around the motor.

Peak Force Fp:

Force produced by the peak current (Ip) for
a duration of 1 second. The force is used for
acceleration or deceleration.

Ultimate Force Fy:

Force produced by the ultimate current (lu)
for a duration of 0,5 seconds. The force is
used for acceleration or deceleration.

Attraction force of magnets F,:

Attraction force between the forcer and the
magnet plate at the defined air gap.

Cogging (Detent) force Fg:

Force generated due to the interaction
between the permanent magnets of the
magnet plate and the mover slots. The
cogging force is permanently present and is
position-dependent.

Force constant Kg:

Defines how much force is produced per unit
of current. It is the ratio of the force to the
motor phase current.

Motor constant Ky;:

Defined as the motor force ratio to the
square root of power consumption at 20 °C.
The constant determines motor efficiency.

Back EMF Phase-Phase Constant Kggyf:
Defines the phase-to-phase voltage
generated when the motor is moving at

1 m/s at the magnet temperature of 20 °C.

Maximum Continuous Current I¢:

It corresponds to the continuous force (Fc)
and can be continuously applied to the
motor at the ambient temperature of 20 °C
and continuous movement of the motor.
The windings temperature depends on the
attached plate (heatsink) heat dissipation
and airflow around the motor windings.

Peak Current Ip:

Corresponds to the peak force (Fp) and can
be applied to the motor for 1 second.

Ultimate Current I;:
Corresponds to the ultimate force (Fu) and

can be applied to the motor for 0,5 seconds.

Resistance Phase - Phase R,:

Motor windings resistance measured
phase to phase (line to line) at 20 °C.

Resistance Phase - Phase R;,s5:

Motor windings resistance measured
phase to phase (line to line) at 125 °C.

Induction Phase - Phase Lp:

Motor windings inductance measured
phase-to-phase (line-to-line).

120

110

100

90

Force [%)

80

70

60

Air gap [mm]

Electrical time constant t.:

The electrical time constant is the amount
of time it takes for the current in the motor
windings to reach 63 % of its rated value.
The time constant is found by dividing
inductance by resistance.

Max. Winding temperature Ty ,,:

Defined as the maximum permissible
temperature of the motor windings. During
the normal operation, it is recommended
that windings temperature does not exceed
80 % of Trpay.

Thermal Resistance Ry;:

Defines the heat transfer resistance from
the motor windings to the environment
at the defined plate (heatsink) and air
dissipation.

Thermal Resistance to heatsink Ry,_ys:
Defines the heat transfer resistance from
the motor windings to the heatsink attached
surface.

Magnet Pitch t:

Magnet pitch or pole pair length is
the distance between two same polar
magnets on the magnet plate.

ﬂ Described parameters were measured
with an air gap of 0,5 mm. Increasing the
air gap will result in a lower attraction
force, cogging and useful force.

In order to improve the products in this catalogue the specifications are subject to change without notice.







MCE, MSCE

MINI ELECTRIC CYLINDER — MCE / HOW TO ORDER

iLMA
HOW TO ORDER

HOW TO ORDER

Forcer order code:

Magnet plate order code:

M-8 06

Series: J

iLMA

Size:
-30
- 60
-90

Series:

Type: MPA

LS: Low speed

HS: High speed Size:
Version: -30
-S - 60
-M -90
-L
- XL

o XL version is only available
for sizes 60 and 90.

o Wl ool
.

Length:
-120
-180
-300

Type:
C: Classic
H: High performance

In order to improve the products in this catalogue the specifications are subject to change without notice.
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Linear motor characteristics
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iLMA

LINEAR MOTOR CHARACTERISTICS / iLMA30

iLMA30

General technical data

iLMA 30

Version S Version M Version L
Classic High Classic High Classic High
Plate Performance Plate Performance Plate Performance
Low | High | Low | High | Low | High = Low | High @ Low | High | Low High

FAR-EER Sy |- By Speed | Speed Speed‘Speed Speed | Speed | Speed | Speed | Speed | Speed | Speed Speed
Supply voltage Vpc | V(DC) 600
Continuous Force* Fc N 148 165 292 326 436 487
Peak Force (1s)* Fp N 325 374 643 740 1106
Ultimate Force | N 410 482 810 952 1210 1422

w (0,5s)

S .

=  Aftractionforceof | o N 678 958 1245 1759 1812 2560

<§( magnets**

= .

& | Cogging (Detent) Fs N 5 6 0 0

L | force

i

& | Force constant Ke AN 493 | 215 | 550 | 240 | 487 | 21,3 | 543 | 238 | 484 | 21,2 | 54] 23,6

RMS
Motor constant Kwm % 176 | 176 | 197 | 196 | 246 | 246 | 275 | 275 | 30,0 @ 30, 335 336
Back EMF Phase- v
Phase Constant Kgeme D) 284 | 124 | 329 | 144 | 28] 123 | 325 | 142 | 280 | 122 | 323 141
Maximum
Continuous Current | ¢ | Aaws | 3.0 6.9 30 6.9 60 | 137 | 60 | 137 | 90 | 206 | 90 = 206
Peak Current Ip ARms 9,0 20,6 9,0 206 | 180 | 412 | 180 | 412 | 270 | 61,8 | 270 | 61,8
Ultimate Current Iy Agms | 150 | 343 | 150 | 343 | 300 | 687 | 300 | 687 | 450 | 1030 | 450 | 1030
Resistance at 20 °C

g Phase - Phase Rys Q 52 1,0 52 1,0 2,6 0,5 2,6 0,5 1,7 0,3 1,7 0,3

@ | Resistanceat 125°C

E Phase - Phase R120 74 14 74 14 37 0,7 37 0,7 25 0,5 25 0,5

- .

o IPnI‘?:SCetlon Phase - L mH 31,0 59 31,0 59 15,5 29 15,5 2,9 10,3 20 10,3 2,0
Electrical time o ms 59 59 59 59 59 5,8 59 58 59 6,0 59 6,0
constant***

Max. Winding o
temperature**** Trmax c 125

§ Thermal Resistance | Ry, % 1,055 0,527 0,352

o

W | Thermal Resistance | Rth K

T - K

~ | to heatsink HS w 0,250 0,125 0,063
Motor overall length | ML mm 128 233 338
Motor overall width | MW mm 56
Motor overall height | MH mm 23,5

= | Motor mass mm kg 08 14 2,4

(&) .

= Motorwwe; sc mm? 15

; cross-section

S .

g Sensorwwgs ssC | mm? 025
cross-section
Motor cable length LM mm 400
Sensor cablelength | LS mm 400
Magnet Pitch T mm 30

* Magnets at 20 °C

** RMS at 0 A and air gap of 0,6 mm

** Windings at 20 °C

**+* Maximum allowed magnet plate temperature is 90 °C

In order to improve the products in this catalogue the specifications are subject to change without notice. 13



560 VDC

Bus voltage

325VDC

Bus voltage

Force as a function of velocity diagrams

LINEAR MOTOR CHARACTERISTICS /iLMA30

iLMA
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iLMA
LINEAR MOTOR CHARACTERISTICS / iLMA30

Forcer dimensions

@5 H7 2xN x
1,3 mm DEEP M4; 4 mm DEEP
For the centering ring CR5

_$53
A

14
21
30
56

183 ‘ 17,1
A
N

R

@9,1
il

M3; 4 mm DEEP—|
For Hall Sensor
mounting

5,3 20 35
L2=20+18+35x(N-1)

0AII dimensions are in mm.
The scale of the drawings
may not be equal.

500" L1

* This is a standard cable length.

iLMA 30 S HS/LS 128 108
iLMA 30 M HS/LS 233 213
iLMA 30 L HS/LS 338 318 9

Magnet plate dimensions

qgo()’ /—2xN slots 4,5
/ 7 X N\ _\
o~
ol ¥
e}
v 4 /4 ]r\[ \ A} v/A /4 Q\_\ \ N _/
27,9 60 32,1 3,9
L1=27,9+32,1+60x(N-1) 8,5
L2

MPA 30 120 C/H 120 124,2
MPA 30 180 C/H 180 184,2
MPA 30 300 C/H 300 304,2 5

In order to improve the products in this catalogue the specifications are subject to change without notice. 15
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iLMA
LINEAR MOTOR CHARACTERISTICS /iLMA30

Mounting tolerances

7]0,02 iLMA 30
/ J,
3 f .
o [/]0A]A é’l
@
!
N f
/7]0,05/500] MPA 30 28

*This the recommended air gap between the forcer and the magnet plate.

In order to improve the products in this catalogue the specifications are subject to change without notice.



iLMA

LINEAR MOTOR CHARACTERISTICS / iLMA60

iLMA60

General technical data

iLMA 60

Version S Version M Version L Version XL
Classic High Classic High Classic High Classic High
Plate Performance Plate Performance Plate Performance Plate Performance
Low | High | Low | High | Low @ High | Low | High | Low | High | Low | High | Low | High | Low High
PARAMETER SYM | UNIT Speed Speed | Speed | Speed | Speed | Speed | Speed | Speed| Speed Speed | Speed Speed Speed|Speed Speed Speed
Supply voltage Vpe |V (DC) 600
Continuous Force* Fc N 296 330 585 652 874 974 1162 1296
Peak Force (1s)* Fp N 651 749 1286 1481 1921 2212 2557 2944
tf)'tg;‘)fte Force Fo | N 820 964 1620 1904 2420 2845 3221 3785

B adract

= | Atractionforceof | o | 1356 1916 2490 3518 3624 5120 4758 6722

<§( magnets**

= -

G | Cogging (Detent) Fe | N 10 12 0 0 0 0 0 0

= force

w

| Force constant Kg ANS 98,7 | 43,1 |110,0| 48,0 | 97,5 | 42,6 |108,7 475 | 97,1 | 42,4 1082 47,3 96,8 | 42,3 |108,0 47,1

RM
Motor constant Km % 276 | 276 | 30,8 | 30,8 | 386 | 38,6 | 43,0 | 43,0 47,1 47,1 525 525|543 |539| 606 60,1
Back EMF Phase-
Phase Constant Kgemr ™9 57,0 249 | 658 | 28,7 | 56,3 | 24,6 | 650 | 284 56,0 | 245 | 64,7 | 283 | 559 | 244 | 64,6 | 282
Maximum lc | Amws 30 69 | 30 69 60 137 60 137 90 206 90 206 120 275 120 275
Continuous Current
Peak Current lp | Agws | 90 1 206 | 90 | 206 180 | 41,2 180 412|270 618|270 /|61,8|360|824 360 824
Ultimate Current ly | Agms | 150 | 343 | 150 | 343 | 30,0 | 68,7 | 30,0 | 68,7 | 45,0 |103,0, 45,0 [103,0 60,0 137,4| 60,0 1374
Resistance at 20°C

g Phase - Phase Ros Q 85 16 85 16 43 | 08 43 08|28 05|28 /|05 21 04 21 04

@ | Resistance at 125°C

E Phase - Phase R120 120 23 |120/ 23 |60 | 1,1 | 60 | 11 40 08 | 40 08 | 30 06 | 30 06

— .

u 'F[‘If:g'mphase‘ Lp | mH 540 104 543 104 270 52 272 52 181 34 181 34 136 26 136 26
Electrical time tc mS 64 64 64 64 64 64 64 64 64 63 64 63 64 63 64 63
constant***

Max. Winding o
temperature**** Tmax ¢ 125

§ Thermal Resistance | Ry % 0,648 0,324 0,216 0,162

oc

W | Thermal Resistance | Rth_ | kK

T i K

& | to heatsink HS W 0,180 0,090 0,060 0,045
Motor overall length | ML | mm 128,4 2334 3384 4434
Motor overallwidth | MW | mm 90
Motor overall height | MH | mm 23,5

= | Motor mass mm | kg 0 2,48 0 0

(&) .

= Motc_;rwwescross— SC | mm? 15 25

§ section

&) i _

g Sensprwnrescross SSC | mm? 025
section
Motor cable length LM | mm 400
Sensor cablelength | LS | mm 400
Magnet Pitch T mm 30

* Magnets at 20 °C

** RMS at 0 A and air gap of 0,6 mm

** Windings at 20 °C

**+* Maximum allowed magnet plate temperature is 90 °C

In order to improve the products in this catalogue the specifications are subject to change without notice. 17



Force as a function of velocity diagrams

LINEAR MOTOR CHARACTERISTICS / iLMA60

iLMA
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iLMA
LINEAR MOTOR CHARACTERISTICS / iLMA60

Forcer dimensions

@5 H7 2xN x
14 1,3 mm DEEP M4; 4 mm DEEP
For the centering ring CR5
@
Q (N y)
@® ] ’
- N
[32}
&
< Y N O ©
3 —1 € O 9 8 8
[s2]
/s
™ ﬁ -0 - D
5 1 -
M3; 4 mm DEEP/ 0 3 = \ %
For Hall Sensor /4 11 N 17
mounting
12 53 20 35 18
235 L2=20+18+35x(N-1) 0 All dimensions are in mm.
. The scale of the drawings
500* L1 may not be equal.

* This is a standard cable length.

iLMAGO __-_

iLMA 60 S HS/LS 128 108
iLMA 60 M HS/LS 233 213
iLMA 60 L HS/LS 338 318 9
iLMA 60 XL HS/LS 443 423 12

Magnet plate dimensions

‘bo’(l’ 2xN slots 55
A N N\ L[ % f 3 % E M
£ e
el
R 0%
26,4 60 33,6 3,9
1
L1=26,4+33,6+60x(N-1) ﬁ
L2
MPAGO __“
MPA 60 120 C/H 120 1271
MPA 60 180 C/H 180 187,1
MPA 60 300 C/H 300 307,1 5

In order to improve the products in this catalogue the specifications are subject to change without notice. 19
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iLMA
LINEAR MOTOR CHARACTERISTICS / iLMA60

Mounting tolerances

(&l [A]

iLMA 60
) )
/

32,5700
X|

CEI g
[ 1 1 ‘
N
/7[0,05/500 MPA 60

45

*This the recommended air gap between the forcer and the magnet plate.

In order to improve the products in this catalogue the specifications are subject to change without notice.



iLMA

LINEAR MOTOR CHARACTERISTICS / iLMA90

iLMA90

General technical data

Version S Version M Version L Version XL
Classic High Classic High Classic High Classic High
Plate Performance Plate Performance Plate Performance Plate Performance
Low | High | Low | High | Low @ High | Low | High | Low | High | Low | High | Low | High | Low High
PARAMETER SYM | UNIT Speed Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed Speed | Speed Speed Speed|Speed Speed Speed
Supply voltage Vpe |V (DC) 600
Continuous Force* Fc N 444 495 877 978 1311 1461 1744 1944
Peak Force (1s)* Fp N 976 1124 1929 2221 2882 3318 3835 4416
tf)'tg;‘)fte Force Fo | N 1230 1445 2430 2856 3631 4267 4831 5678
w O
S .
z Awactionforceof | g 1y 2034 2874 3735 5277 5436 7680 8838 12486
g magnets
= -
G | Cogging (Detent) Fe | N 15,0 18,0 0,0 0,0 0,0 0,0 0,0 0,0
= force
w
& | Force constant Kr ANS 148,0| 64,6 1650 72,1 |146,2| 63,8 |163,0| 71,2 |145,7| 63,6 1162,3| 70,9 ' 1453| 63,4 |162,0 70,7
RM
Motor constant Km % 353 /352394392492 492 | 548 549|601 600|669 669 692|692 771 77,1
Back EMF Phase-
Phase Constant Kgemr ™9 854 | 37,3987 |43,1 844|369 975 426|841 367 971|424 |839|366 969 423
Maximum lc | Amws 30 69 | 30 69 60 137 60 137 90 206 90 206 120 275 120 275
Continuous Current
Peak Current lp | Agws | 6,0 1 206 | 60 | 206 180 | 41,2 180 412|270 618|270 |61,8|360|824 360 824
Ultimate Current lu | Agmws | 15,0 | 34,3 | 15,0 | 34,3 | 30,0 | 68,7 | 30,0 | 68,7 | 45,0 |103,0| 45,0 [103,0/ 60,0 | 137,4 60,0 1374
Resistance at 20°C
g Phase - Phase Rys Q 11,7/23 (11,7, 2359 1159 11 39,0839 08|29 06|29 06
@ | Resistance at 125°C
EPhase-Phase R120 165/ 32 |165/ 32 | 83 | 16 83 |16 55 | 11 |55 11 | 42 08| 42 08
— .
= 'F[‘If:g'onphase' Lp | mH 755 144 755 144 377 72 377 72 251 48 251 48 189 36 189 36
Electrical time tc mS | 65|64 |65 6464 64 64|64 64 64|64 64|64 64| 64 64
constant***
Max. Winding o
temperature**** Tmax ¢ 20
§ Thermal Resistance | Ry, % 0,471 0,234 0,156 0,117
o
W | Thermal Resistance | Rth_ | kK
T i K
& | to heatsink HS W 0,125 0,063 0,042 0,031
Motor overall length | ML | mm 128,44 2334 3384 4434
Motor overallwidth | MW | mm 120
Motor overall height | MH | mm 23,5
= | Motor mass mm | kg
(&) .
= Motc_;rwwescross— SC | mm? 15 25
§ section
&) i _
g Sensprwnrescross SSC | mm? 0,25
section
Motor cable length LM | mm 400
Sensor cablelength | LS | mm 400
Magnet Pitch T mm 30
* Magnets at 20 °C
** RMS at 0 A and air gap of 0,6 mm
** Windings at 20 °C
**+* Maximum allowed magnet plate temperature is 90 °C
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Force as a function of velocity diagrams

1200

900

s Pk Force
== == == Cont.Force

m— i MA 90 S LS H
s LMA 90 S HS C

iLMA90 SHSH

iLMA90SLSC

1200

900

T
Peak Force

= == == Cont.Force

iLMA 90 SHS H
_ — L MAYOSLSH
s {LMA 90 S HS C
iLMA90SLSC |

Z 600 -\ NN Z o600 bt NN
] 18 ]
& 2 ]
300~~~ oNT T T T T T T T T T T T N TN T T T 30~~~ r- "~ fN T T -
0
0 6 10
2500 L ‘— Peak For‘ce ] 2500 [ : : : ‘ — Peak F;rce ]
= == == Cont.Force | " : ‘ = = == Cont.Force
2000 ,\,,,, e iLMAGOMHS H ] 2000 | ‘ \,,,,,l,,,,,,\,,, — iLMA 9O M HS H |
iLMA9OMLS H iLMA9OMLSH |
s {LMA 90 M HS C s {LMA 90 M HS C -
iLMA9OMLS C iLMAOM LS C |
1500 s 1500 i
= 1 = ]
5] i 8 4
5 1000 ci-----1 5 1000 e Rl T
500 - : B0 -~ -t -\ -
] 0 ]
0 6 10
3500 ¢ ' PeakFor‘ce B 3500 ¢ ! PeakF‘orce ]
L = == == Cont.Force L \ = == == Cont.Force
3000 e iLMAGOLHSH ] 3000 R e —— A iLMA 90 L HS H |
e iLMA QO LLSH r : _iLMAggLLssléf
C P 5 D -7 N S R W A e ILMA 90 LHS C ]
2500 iMASOLLSC | 2500 | iMAo0LLSC -
2000 -] 2000 e \NO
= ] =z : ]
8 1500 = -] & 1500 T -]
2 ] £ - ]
1000 - - - - -] 1000 - A ]
] | E
500~~~ XY . 500 4‘ ****** ! E
. : . | | | :
6 4 6 8 10
Velocity [m/s]
5000 ‘ ‘ ‘ ‘— Peak Farc; q 5000 ‘ ‘— Peak Fo;ce h
: : : == == == Cont. Force B - : == == == Cont. Force B
w0l O\ N\ el e T
‘ ! e LA 90 XL HS C ‘ s iLMA Q0 XLHS C |
: : iLMAQOXLLSC | : < ILMAGOXLLSC ]
/B0~~~ N T : ********** l—===-7 3500 Com e 4‘ i
= | i = ! i
Iy ! i @ ! ]
2 2000 - *—*i*‘* T Emwm T N T T T T 7 S 2000 e ’—’-’y‘l ””””””
2 ‘---l\:---‘- 7 2 T 7
| B | | 7
T | |
1000 F-----r---- ¥\ ---- mmmmm e - XA ] 1000 (------ IR -
| | B I
| | ] | | | ]
1 | 0 1 1 |
0 3 4 5 6 4 6 8 10
Velocity [m/s] Velocity [m/s]
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Forcer dimensions

@5 H7 3xN x
14 1,3 mm DEEP M4; 4 mm DEEP

For the centering ring CR5

@® = | A | //_i\

o e |4

?5,3

~
N 3
6
: —1 &+ o || ¢ offtss
/ ’
™ [s)
g
M3; 4 mm DEEPJ - -0~ O
For Hall Sensor - L
mounting (=} |
SRS |y =
/4 1| -\
53 20 35 18
L2=20+18+35x(N-1) 0 All dimensions are in mm.
500* L1 The scale of the drawings
* This is a standard cable length. may not be equal.
iLMA 90 S HS/LS 128 108
iLMA 90 M HS/LS 233 213
iLMA 90 L HS/LS 338 318 9
iLMA 90 XL HS/LS 443 423 12
Magnet plate dimensions
& 2xN slots 55
A ¥ N[ [ _\
=4
5 8
N %
252 60 34,8 4,9
L1=25,2+34,8+60x(N-1) 9,5
L2
MPA90 __“
MPA 90 120 C/H 120 129,6
MPA 90180 C/H 180 189,6 3
MPA 90 300 C/H 300 309,6 5
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Mounting tolerances

o2

iLMA 90
/ "

< )
o) [/loA]A S
™ ‘ *
[ [ ]
N 471\ N
£7]0,05/500 MPA 90 | 60

*This the recommended air gap between the forcer and the magnet plate
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LINEAR MOTOR CHARACTERISTICS / ELECTRICAL DATA

ELECTRICAL DATA

Temperature sensors description (NTC / PTC)

iLMA linear motors are equipped with two types of temperature sensors which are normally used for overheating protection. The first type is 10k Q NTC
which is thermally coupled with the U winding. The second one is 1,4k Q PTC, which consists of three 470 Q PTCs connected in series. The PTC
sensors are thermally coupled with U, V, and W windings.

The NTC sensor is commonly used for monitoring motor temperature. While the PTC sensor is used for cut-off protection when the motor
temperature exceeds the maximum allowed temperature.

For continuous operation, it is recommended that the motor temperature does not exceed 80 % (100 °C) of the maximum allowed motor
temperature (125 °C).

PTC Thermistor

As mentioned in the above description, windings are equipped with three series-connected 470 Q PTC thermistors. This sensor's
characteristic curve has a very exponential rise when the windings are closing in on their maximum temperature of 125 °C. That's why
we can use it as an indicator of signaling critical temperatures which eliminates the need for sensing electronics. With this particular
sensor, it is not possible to receive the exact temperature.

In the table below, you can see the resistances, during, near, or at specific operational temperatures.

Resistance of PTCs at ambient temperature (25 °C) 1410Q

Normal operating PTCs resistance (25 °C-120 °C) <10k Q
Warning resistance level of PTCs (120 °C) 10k Q

Cut-off resistance of PTCs 14.1k Q

0 The resistance is the sum of all the PTCs.

1000

100F---F---

Resistance change [R/Rys]

|
|
|
|
|
|
|
|
107777P777Lfff
|
|
|
|
|
|
|
|
|
1

0,1

Temperature [°C]
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NTC Thermistor

As mentioned in the above description, the forcer is equipped with one 10k Q NTC thermistor. This sensor’s characteristic curve is somehow linear
throughout the whole operating range. The thermal time constant of this sensor is ~10 seconds.

With the below equation, you can calculate the temperature of the windings from the current resistance of this NTC sensor.

B
T_
In Rth.
R, X __B
0 e T,

Values of specific elements are:

Parameter Value m

Rth *Current sensor reading* Q
B 3940 /
Ro = Rys 10000 Q
To =Ty (273 K + 25 °C) 298 K

In the table below, you can see the NTC 10k Ohm resistance values at specific temperatures.

Tl°c] 25 30 40 50 60 70 80 90 | 100 | 110 | 120 | 125 | 130
10k | 8040 | 5307 | 3594 | 2492 | 1765 | 1275 | 937 | 701 | 532 | 409 | 361 | 319

Resistance of NTCs at ambient temperature (25 °C) 10k Q
Normal operating NTCs resistance (25 °C-120 °C) >405Q

Warning resistance level of NTCs (120 °C) 405 Q

Cut-off resistance of NTCs 360 Q
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NTC Thermistor

1. Motor power cable

— Black: Phase Cables (L1, L2, L3)

— Yellow: Neutral (N) + Ground (Protective
Earth, PE)

2. Motor temperature sensor

— Yellow & Green: PTC Thermistors

— White & Brown: NTC Thermistor
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iLMA
iLMA HALL EFFECT SENSOR

Description

DGMOTION offers a Hall sensor which was specially developed for the iLMA linear motors. The sensor utilizes existing magnet feedback which
allows for an unmatched accuracy to price ratio. Its main advantage is that the analog and the digital sensors are integrated into one housing.

Our Hall sensor can be used for a cost-effective solution when the position accuracy demands are not very high. Repeatable accuracy is in the
range of 30 um whilst absolute accuracy is in the range of 100 um. With the integration of both sensors, analog is used for exact position control,
where digital is used for commutation. A combination of both offers the customer a free “wake & shake” operation feature.

The sensor is equipped with 10 highly flexible shielded wires, which are suitable for use in the energy chains. The digital sensor generates the U, V,
and W signal outputs with a 120° phase shift between them while the analog sensor generates sine and cosine signals with an amplitude of 1 Vpp.
For the best EMC resistance, the signals are differential, ie.: sine: A+, A— and cosine: B+, B—.

Our Hall sensor is compatible with the iLMA motors, which helps the customers with an easy and precise mounting that allows for an ideal
alignment between the sensors and the motor windings.

Specifications table

Absolute Maximum Ratings:

Power supply voltage V.. -0.3

Output pin current U, V, W, A+, A—, B+, B— 0 -100 mA
Operating junction temperature, TJ -15 85 °C
Storage temperature, Tgg -25 90 °C

Recommended Operating Conditions:

Power supply voltage V.

Powe supply current 30 50 mA
Output current - 5 mA
Output voltage A+ to A— and B+ to B— 0.8 1.2 Vop
Operating junction temperature, TJ -15 85 °C
Storage temperature, Tgq -25 90 °C

Technical specifications:

Sensor accuracy +/-100 pm
Repeatability +/— 30 pum
Hysteresis +/-10 pum
Signal period 30 mm
Cable LAPP UNITRONIC FD CP plus 10x0.14 /

Cable bending radius (Fixed installation) 26.8 mm
Cable bending radius (Flexible installation) 50.25 mm
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iLMA

iLMA HALL EFFECT SENSOR
Description
A ~
¢'2>< ©
= ] =
E—— (( ]
© o
e
2
500* 37

* This is a standard cable length. 0 All dimensions are in mm.

For different lengths, please refer to the “Hall sensor — How to order” section. The scale of the drawings may not be equal.
Pin-layout How to order
a5y 7 [

Analog hall output A+ A+ Yellow

Analog hall output A- A- Green

Analog hall output B+ B+ Violet s -

- ensor: Cable length [m]:

Analog hall output B— B- White —iLMA Hall ~05

Digital hall output U U Gray -2

Digital hall output V Y Black -5

Digital hall output W W Pink

Power supply +5Vp¢ +5Vpe Red

Power supply GND GND Blue

Cable screen EARTH Screen
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iLMA
MOTOR SELECTION EXAMPLE

Motor selection guide:
The proper motor selection is done in three steps:

I. Definition of motion profile
1. Continuous and peak forces calculation
Ill. Motor selection

I. Definition of motion profile

There is a wide range of different motion profiles which can be expressed by basic kinematics equations. The most useful is trapezoid point to
point moving profile and triangular profile.

Trapezoid profile:

\
V [m/sec]

ta ta toff

Moving input data:

moving distance (stroke) [m]
_ moving time [s]
_ acceleration time [s]
_ pause [s]

Average velocity is expressed by:
L

v=< [m/s]

Max speed is defined as:

L
—tg

Umax

Acceleration/deceleration is defined by:

Vmax
tq

Where is:
_ average velocity [m/s]
m maximum velocity [m/s]
moving distance [m]
0 moving time 8
_ acceleration time [s]
_ acceleration/deceleration [m/s?]
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MOTOR SELECTION EXAMPLE

Triangle profile:

A
V [m/sec]

V max

t [sec]

ta=t2

toff

Moving input data:

moving distance (stroke)

moving time

[s]

acceleration time

[s]

pause

[s]

Average velocity is expressed by:
L
v=< [m/s]
Acceleration/deceleration are defined by:

4x*L
=

Q

Max speed is defined as:

a
v, =—

max ta
Where is:

average velocity

[m/s]

maximum velocity

[m/s]

moving distance

[m]

moving time

[s]

acceleration time

[s]

acceleration/deceleration

[m/s?]
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Il. Continuous and peak force calculation

There is a wide range of different motion profiles which can be expressed by basic kinematics equations. The most useful is trapezoid point to

point moving profile and triangular profile.

Input parameters:

[kq]

_ friction coefficient (usually 0,01)

attraction force (you can find it in motor specification) [N]

inclination angle

[l

The peak forces can be calculated by the following equation:

~

P = FEnass + Ffri + Finat
Fnass = @ * Mypqq
Frri = Kpri(g * Mypqa * cosa + Fy)

Finct = Mygaq * g * sina

Where is:

peak force

IN]

acceleration

[m/s?]

load mass

[kq]

_ friction coefficient (usually 0,01)

_ gravity constant (9,78)

[m/s?]

attraction force

NI

inclination angle

[

inclination force (in case if motor is placed horizontal (a = 0°) the Fj,;is0)  [N]

—

The continuous forces can be calculated by following equation:

&

t+torr

_ \/sz *tg + (Ffri +Finc)2 *(t—2tg) + (Bnass + Finct _Ffri)z *lg

34
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MOTOR SELECTION EXAMPLE

11l. Motor selection

Define motor RMS and MAX current:

F, . .
Iyax = K—’; < I, from motor specification.

F, . .
Ipys = K—; < I from motor specification.
Where is:

_ Peak force [N]
_ Continuous force [N]

_ Force constant (you can find it in motor parameters) [N/AgMms]

Motor voltage calculation:
For proper motor selection, the voltage is also important, which must be applied by servo driver. Maximum voltage is calculated by:

% *Kggmr | B V2 Fp*L
Vmat:\/(WT"’K_Z*RZS*?)Z-"(ﬁ K,.-*—Zfr)z

Where is:

m maximum velocity [m/s]

m motor induction voltage Phase to Phase peak (you can find it in motor specification) [V/m/s]

_ Force constant (you can find it in motor parameters) [N/Agms]
_ peak force [N]
m Phase to phase resistance (you can find it in motor specification) [Q]
Phase to phase inductance [H]
_ Magnet pitch (you can find it in motor specification) [m]
Driver available voltage can be calculated by

Variver = % *0,8
Where is:

Vsupply driver supply voltage (for example 230 V AC or 400 V AC) [Vawmsl

Motor selection condition:
Driver voltage must be higher as max motor voltage.

Vriver > Vimot
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Selection example

I. Definition of motion profile

\
V [m/sec]

Velocity

t [sec]

ta ta

toff

— Motion distanceL=2m

— Movingtimet=2s

— Accelerationtimet,=0,5s
— Pausetys=1s

— Moving mass my,,q = 50 kg
— Friction coefficient K¢; = 0,01
- a=0°

Average velocity:
L 2
V= n = 3 =1m/s
Max speed is defined as:
L
t—t, 2-05

=1,33m/s

Acceleration/deceleration are defined by:

 Vnax 133
T t, 05

= 2,66 m/s?

Il. Continuous and peak force calculation

Peak force:

Frass = @ * Mygqq = 2,66 x50 =133,3 N

Frri = Kpri (g * Mygaq * cosa + F4) = 0,01(9,72 * 50 = cos0 + 985) = 14,47 N

Finct = Mypga * g * sina =0 N

F, = Fpass + Fyyi + Finoy = 133,3 + 14,47 = 147,8 N

Motor related parameters, can be found in motor specification:

— Attraction force F, - 958 N

36
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MOTOR SELECTION EXAMPLE

RMS force:

F.= F%JZ *tg + (Ffri +Finc)2 * (t - Ztu) + (Fmass + Finct _Ffri)z *Tg
¢ t+ tosy

=77,88N

_ ]147,82 *0,5+ 14,472 % (2 —2%0,5) + (133,3+ 0 — 14,47)2 % 0,5
N 2+1

Motor related parameters, can be found in motor specification:
— Attraction force F,.958 N

11l. Motor selection

Motor max current:
Iyax = L =22 = 2,66 Arms < 9,72 Arms
F »:

Motor continuous current:

Igys = T 7575858 =1,4 Arms < 3,24 Arms
F »:

Motor related parameters, can be found in motor specification:

— Attraction force Fy =958 N
— Kg=555N/Ams

= lgc =324 Arms

- 1p=9,72 Arms

Motor voltage calculation:

For proper motor selection also voltage is important, which must be applied by servo driver. Maximum voltage is calculated by:

_ | Vmax * Kpgmr | B \/_2 Ly |,
Vmax—j(T 2+ ks B2+ (7 g )
1,33*35+147,8 475 \/_2+ 147,8 % 0,022 , 3597
= —_— * * S V=
V3 555 2 T2 555*2*003) ’

Motor related parameters, can be found in motor specification:

— Attraction force F, - 958 N
— Ky =555 N/Agus

- KBMF =35V/m/s

- st = 4,75 Q

- L,=22mH

- 7=30mm

Driver available voltage:
Vsupply = 230 Vac

V _ \/7 Vsupply
driver —
NG

0,8 = ﬁ;?" %0,8=150,23V > 36,2V
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