Functional overview

at example LES 5

mechanics

Plastic cap
electromagnetically shielded

Shaft housing outline
precision milled

Clamping surface
milled flat

Profile underside
milled flat

e End position buffering both * Spindle support from a profile
sides with soft PVC parabolic length of 1500 mm without
springs limiting the process range

e Counter-bearing with 2 needle
sleeves

* Recirculating ball in patented
aluminium linear slides

* Glass fibre reinforced loop
components with scrapers

MECHANICS | Linear units
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Functional overview

at example LES 5

Friction-resistant lip seals
to protect the guide elements

Motor
incorporated in the profile

goouwl

solue

e Preset play-free recirculating
ball nut with scrapers

* Central lubrication system for
recirculating ball nut and
circulations

* Integrated overrun limit switch

* Spindle bearing with angular
contact bearings

* Axially free from play by means
of self-locking special nuts

* Belt return and connecting
electronics covered completely
by protective cap

made by isel’
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Linear units

with spindle drive

LES 4

mechanics

LES 4 with side-mounted
belt drive module

L

LES 4 - bellows gaiter option

Ordering key
234 XXX 0XXX

Profile length (L1)

e.g. 029 =290 mm (min.)
299 =2990 mm (max.)

(rounded to the last digit)

Standard profile lengths avai-

Drive Shaft slides
0 =Preparation

Direct drive modules
1 =Preparation

Belt drive module

0 = 1 Shaft slides 70 mm
2 = 2 Shaft slides 70 mm

lable in 100 mm raster

Recirculating ball drive

0 = without

1 = Pitch 2.5 mm
2 = Pitch 4.0 mm
3 = Pitch 5.0 mm
4 = Pitch 10 mm
5 = Pitch 20 mm

Features

e Aluminium shaft housing profile
W75 x H75 mm, naturally anodised
e Clamping area and profile
underside milled flat
* with 2 precision steel shafts
212 h6, material Cf53,
Hardness 60 = 2 HRC
* Aluminium shaft slides WS 5/70,
2 x WS 5/70 (70 mm long), adjustable
for no play, central lubrication system
e Recirculating ball drive
2.5/4/5/10 and 20 mm pitches
e Profile sealing with
friction-resistant lip seals
e Cast aluminium end plates
e With 2 limit or reference switches,
Repeat accuracy = 0.02 mm
* Sealed angular contact bearings
in drive - steel flange

Options:

* Black anodized aluminium profile

* Electromagnetic brakes in the motor
module or in drive spindle extension

e Steel slide LS2 (Part no. 223007)

e External limit switch attachment set
(see accessories)

Available on request:

* Length measuring system

* Bellows gaiter cover

* Assembly left of the motor module

Drive modules

see pages 2-66 et seq. of the catalogue

Technical specification
Aluminium profile

Moment of inertia I, 107.711 cm#
Moment of inertia I, 125.843 cm4
e -
Cross-sectional area 18.81 cm?
Material AIMgSiO, 5F22
Anodising E6/EV1
Weight with steel shafts |6.2 kg/m
:\rl]e:ilgsl':i r\]lllilltehS steel shafts 7.6 kg/m

No load running torques

Spindle pitch
Speed P P
(rpm)

25| 4 5 |10 | 20

500 15| 15 [ 16 | 17 | 18

1500 19 | 19 | 19 | 20 | 21

3000 23 | 24 | 24 | 25 | 26

MECHANICS | Linear units
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Linear units

with spindle drive

LES 4
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. -~ 4
£
Bending £,
g 3
) F T
M Load config. 1 : 3
Q
25 200N,
] 7%/%” 2 400N
\{ L 1
15
. 100N
M Load config. 2 1 oo
0.5
4/
o R
500 1,000 2,000 3,00(
Length L [mm]
permissible spindle speeds
B LES 4 with one WS 5/70 LES 4 with two WS 5/70 PO — ‘ ‘ ‘ T
= indle pitc| mm §5} 4 5 1
Fria) = o5 c, 2576.65 N c, 4,954.5N i e
Profile length| Max. per issible spindle max. permissible feed speed
F (a F1 C 1461,14 N C 2,809.5N L [mm] speed n [rpm] v permissible [mmy/s]
(o) = —1—
sina F, stat. 2200.67 N F, stat. 4,231.5N 490 4000 167 267 333 667 | 1333
F, dyn. 1247.93N F, dyn. 2,398.5N 990 3000 125 | 200 | 250 | 500 | 1000
F, stat. 2576.65 N F, stat. 4,954.5N 1390 1500 63 | 100 | 125 | 250 | 500
F2 dyn. 1461.14N Fz dyn. 2,809.5N 1490 * 3000 125 200 250 500 1000
M, stat. 36.45 Nm M, stat. 44.7 Nm 1990~ 1650 69 | 110 | 138 | 275 | 550
M, stat. 82.16 Nm M, stat. 126.945 Nm EDY 1030 G| @ || &3 || U8 || &
M, stat. 96.20 Nm M, stat. 148.635 Nm 2ZLED® 220 5 | &9 || & || ) &
M, dyn. 20.67 Nm M, dyn. 25.2Nm * with spindle support
m, dyn. 46.59 Nm M, dyn. 71.955 Nm
M, dyn. 54.55Nm M, dyn. 84.285 Nm
75
dimensioned drawing Lt
130 80
129~ 25 25 25 25 -~ 33 —
process travel -
oo
at1 x WS5/70 = L1-150 mm /:@H - i — o
at2 x WS 5/70 = L1 -280 mm g & LSS 71
- ()
4xM6
external limit switches see pages 2-83 Hole circle @54
a3 L3
52
80
dimensioned drawing
Aluminium profile 50
34
2x@5.2 24 o x5
| ‘ 1
g = = | ©
— *
/ f i
o
@ — 5 -
3 2 X
o]
o
N
375
50
75
. ® . .
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Linear units

with spindle drive

LES 6

mechanics

LES 6 with side belt drive module

Fraunhofer
BMEEEE  TESTED

Ordering key
234 XXX 0XXX

Profile length (L1)

e.g. 029 =290 mm (min.)
299 =2990 mm (max.)

(rounded to the last digit)

Standard profile lengths avai-

Drive Shaft slides
6 =Preparation

Direct drive modules
7 =Preparation

Belt drive module

0 = 2 Shaft slides 70 mm
2 = 4 Shaft slides 70 mm

lable in 100 mm raster

Recirculating ball drive

0 = without

1 = Pitch 2.5 mm
2 = Pitch 4.0 mm
3 = Pitch 5.0 mm
4 = Pitch 10 mm
5 = Pitch 20 mm

Features

e Aluminium shaft housing profile
W150 % H75 mm, naturally anodised
e Clamping area and profile
underside milled flat
e With 4 precision steel shafts
212 h6, material Cf53,
Hardness 60 = 2 HRC
* Aluminium shaft slides WS 5/70,
2 x WS 5/70 (70 mm long), adjustable
for no play, central lubrication system
e Recirculating ball drive
2.5/4/5/10 and 20 mm pitches
e Profile sealing with
friction-resistant lip seals
e Cast aluminium end plates
e With 2 limit or reference switches,
Repeat accuracy = 0.02 mm
* Sealed angular contact bearings
in drive - steel flange

Options:
* Black anodized aluminium profile
* Electromagnetic brake
e Steel slides LS2 (Part no. 223007)
e Limit switch attachment kit

(see accessories)

To order:

* Length measuring system

* Bellows gaiter cover

* Assembly left of the motor module

Drive modules

see pages 2-68 et seq. of the catalogue

Technical specification
Aluminium profile

Moment of inertia I, 707.100 cm#
Moment of inertia |, 212.200 cm#4
oy P L
Cross-sectional area 30.07 cm?
Material AIMgSiO, 5F22
Anodising E6/EV1
Weight with steel shafts | 11.4 kg/m
Z\,I:Zli:ti r\]llr;lter'ns steel shafts 12.8 kg/m

No load running torques

Spindle pitch
Speed P P
(rpm)

25| 4 5 |10 | 20

500 17 [ 17 | 18 | 20 | 21

1500 20 | 20 | 22 | 24 | 25

3000 24 | 25 | 26 | 29 | 30

MECHANICS | Linear units
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Linear units

with spindle drive

LES 6
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. T 4
Bending £,
) F £
M Load config. 1 3 ; 3,200,
a
25 800N
L :
‘ L ‘ 15 1,600N
400N
M Load config. 2 1
800N
0.5 /
g —— -—é
500 1,000 2,000 3,00¢
Length L [mm]
Load factors permissible spindle speeds
Fr(a) = Fo HH DD B L MGt et LS A LEsa/5/6| Spindle pitch [mm] 25 ‘ 4 ‘ 5 ‘ 10 ‘ 20
cosa c” 5153.30 N ) 0,505/ " Profil length| Max. permissible feed max. permissible feed speed
F F1 Cc 2319.41 N 'd 3,746 N L (mm] speed [rpm] v permissible [mm/s]
a) = ——
(@) sina F, stat. 4401.33 N F, stat. 5,642N 490 4000 167 | 267 | 333 | 667 | 1333
F, dyn. 1980.96 N F, dyn. 3,198N 990 3000 125 | 200 | 250 | 500 | 1000
F, stat. 5153.30 N F, stat. 6,606 N 1390 1500 63 | 100 | 125 | 250 | 500
F, dyn. 2319.14 N F, dyn. 3,746N 1490 * 3000 125 | 200 | 250 | 500 | 1000
Mx stat. 211.54 Nm Mx S 211.575 Nm 1990 * 1650 69 110 138 275 550
My stat. 164.31 Nm My oy 366.73 Nm 2490 1050 44 70 88 175 350
M, stat. | 192.39 Nm | | M, stat. 429.390Nm | 22 70 31 | s0 | 63 | 125 | 250
Mx dyn. 95.21 Nm MX dyn. 119.925 Nm with spindle support
M, dyn. 73.95 Nm M, dyn. 207.87 Nm
M, dyn. 86.59 Nm M, dyn. 243.49 Nm
d [ [ d d i o 4xM6
imensione rawing L1 Hole circle @54
130
process travel ns 2525 % ~1%8
‘ IS
at 2xWS 5/70 = L1 -150 mm s === =1
Q o Q
at 4xWS 5/70 = L1 -280 mm S DO 11 e g
(U\‘" [ ) I
o~ Iy
I1
external limit switches see page 2-83
|33 L3
52
80
dimensioned drawing 125

Aluminium profile

=

32.78

78

“ ~—4 x 45°

75
Distance to the left edge
150
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Linear units

with spindle drive

LES 5

mechanics

LES 5 with integrated belt drive module

Ordering key
234 XXX 0XXX

Profile length (L1)

e.g. 029 =290 mm (min.)
299 =2990 mm (max.)

(rounded to the last digit)

Standard profile lengths avai-
lable in 100 mm raster

Drive Shaft slides
3 =Preparation

Direct drive modules
4 =Preparation

Belt drive module

0 = 2 Shaft slides 70 mm
2 = 4 Shaft slides 70 mm

Recirculating ball drive

0 = without

1 = Pitch 2.5 mm
2 = Pitch 4.0 mm
3 = Pitch 5.0 mm
4 = Pitch 10 mm
5 = Pitch 20 mm

Features

e Aluminium shaft housing profile
W225 % H75 mm, naturally anodised
e Clamping area and profile
underside milled flat
e With 4 precision steel shafts @ 12 h6,
material Cf53, Hardness 60 =+ 2 HRC
* Aluminium shaft slides WS 5/70,
2 x WS 5/70 (70 mm long), adjustable
for no play, central lubrication system
e Recirculating ball drive
2.5/4/5/10 and 20 mm pitches
e Profile sealing with
friction-resistant lip seals
e Cast aluminium end plates
e With 2 limit or reference switches,
Repeat accuracy = 0.02 mm
* Sealed angular contact bearings
in drive - steel flange

Options:
* Black anodized aluminium profile
* Electromagnetic brake
o Steel slides LS2 (Part no. 223007)
* Limit switch attachment kit

(see accessories)

Available on request:
* Length measuring system
* Bellows gaiter cover

Drive modules

see pages 2-66 et seq. of the catalogue

Technical specification
Aluminium profile

Moment of inertia I, 2,361.654 cm4
Moment of inertia |, 298.925 cm#4
"Centre of gravity EEREk (i
Cross-sectional area 42.49 cm?
Material AIMgSiO, 5F22
Anodising E6/EV1

Weight with steel shafts | 13.8 kg/m
:\ll:zli:ti r\]llr;lter'ns steel shafts 15.2 kg/m

No load running torques

Spindle pitch
Speed
(rpm)
25| 4 | 5 |10 | 20
500 15115 ] 16 | 17 | 18

1500 19 [ 19 | 19 | 20 | 21

3000 23 | 24 | 24 | 25 | 26

MECHANICS | Linear units
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Linear units

with spindle drive

LES 5

goouwl
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Bending T 7
E
E 5 35
M Load config. 1 % g, 12s00nl/ /fsoon
L
Q
25
; 640N
‘{ L | 2 800N
1,5
M Load config. 2 1 32008
400N
05
0
500 1000 2000 3000
Length L [mm]
Load factors Permissible spindle speeds
5 LES 5 with two WS 5/70 LES 5 with four WS 5/70 LEs4/5/6| Spindlepitchp[mm] | 25 ‘ a ‘ 5 ‘ 10 | 20
Fr{a) = C0s C, 5153.30 N C, 6,606 N Profil length| Max. permissible spindle max. permissible feed speed
£ c 2319.41 N c 3,746 N L [mm] speed n [rpm] v permissible [mm/s]
H ] ,
Fr(a) = e F, stat. 240133 N F, stat. 5,642N 490 4000 167 | 267 | 333 | 667 | 1333
F, dyn. 1980.96 N F, dyn. 3,198 N 990 3000 125 200 250 500 1000
F stat. | 5153.30N | |F, stat. 6,606 N 1390 1500 $3 | 100 125 20| %
1490 * 3000 125 200 250 500 500
F, dyn. 2319.14 N | | F,dyn. 3,746 N
1990 * 1650 69 110 138 275 550
M, stat. 376.59 Nm M, stat. 423.15Nm
2490 * 1050 44 70 88 175 350
M stat. 164.31 Nm M stat. 366.73 Nm
y 2 2990 * 750 31 50 63 125 250
M, stat. 192.39 Nm M, stat. 429.39 Nm
M, dyn. 169.49 Nm | | M, dyn. 239.85Nm " with spindle support
M, dyn. 73.95 Nm M, dyn. 207.87 Nm
M, dyn. 86.59 Nm M, dyn. 243.49 Nm
. . . 4x M6
Dimensioned drawing 75 P Hole circe 2354
| 130
Process trave
*29\* 25 25 25 33|~
at ZXWS 5/70 = L1 '1 50 mm f 15
[} —T— —T—
at 4xWS 5/70 = L1 -280 mm i 9@] . E——)
LK Ii
[} CD ol v
. . | [z BN
external limit switches see pages 2-81 :\ H
I
! 11
I ° ° 1 C
I 11
1133~
. . . 52
Dimensioned drawing e
Aluminium profile
200 ~ [ 4x45°
12x@52 50 74 34 ‘ g
; L — | |
w0 ©
1, e T
- Q Q =,
)
3 B ” o o
© wn
> 4 «
< ———
1 g 1
‘ 150 |
50 50 | 50 50 ‘
225
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Theoretically critical speed

Calculations

mechanics

sy
SRS e E
N

a=38L

sy
a=09L - -
Definitions
Nperm, [min'] maximum permissible speed
a Installation coefficient

dy [mm]  Spindle core diameter
L [mm] Spindle length between the
spindle bearings and spindle ends

Critical speed

In most applications, you need
to check tapped spindles at their
critical speed.

The critical speed is that speed
which causes resonance oscilla-
tions of this spindle.

This critical speed depends on
the core diameter, the free load-
bearing length and on the way
the tapped spindle is construc-
ted.

Given a general safety factor of
0.8, the maximum permissible
speed can be calculated as fol-
lows:

L2

Npern = 392° 10

Buckling load

The recirculating ball spindle
should as far as possible be sub-
jected only to tensile stress. If it is
subjected to compressive loads,
then the spindle may buckle.

: With a safety factor of 3.0
| i against buckling, the result is
b=201L1
34 000°bed,*
o ul — 2
Definitions !
Foerm NI permissible compressive loading
d, [mm]  Spindle core diameter
¥ [mm] free buckling length, i.e. the
maximum distance between the
central bearing and the centre of
the tapped nut
b Installation coefficient
MECHANICS | Linear units made by isel’




Drive dimensioning

Calculations

Drive torque calculation

The required drive torque is made up of
- Load torque Mioad
- Acceleration torques M, and M
- No load torque Mno load

Ma = Mijgag + Mipans + Mgt + Mg 10ad

Load torque

Fx *p
Mias 2 ¢ 1 * 1000
with feed fore  Fy = m ® g * u

Definitions

My [INm] required drive torque

Meer [Nm]  Torque, resulting from the various
loads

Miger INm] No load torque

Myt [Nm]  Rotational acceleration torque

Miyans [Nm]  translational acceleration torque
X IN] Feed force

g [m/s2]  Acceleration due to gravity
Vimax  [m/s] maximum process speed

m kgl The weight tob e conveyed
a [m/s2]  Acceleration

p [mm]  Spindle pitch

P (kw] Power

L [mm]  Lenght

Nmax  'PMl maximum speed

u coefficient of friction

Jsp  lkgm?/m] Inertial torque of inertia of the spindle
per meter

o IN] Accelerating force

goouwl

solue

Translational Acceleration torque

Faep
2 e * 1000

Myans =

with feed force Fa= mea

If used vertically, the mass acceleration a must be added
to the acceleration due to gravity g (9.81 m/s?).

Rotational acceleration torque

Mechanical specification

Aluminium profile WxH (mm) 75x 75 225x75 150 x 75

Guide weight (kg/m) 6.2 13.8 11.4
Moment of inertia I, (cm?4) 126 299 212
Moment of inertia I, (cm?) 107 2362 707
Weight with spindle (kg/m) 7.6 15.2 12.8
Guide slides 1x WS 5-70 2x WS 5-70

2x WS 5-70 4x WS 5-70
Slide weight (kg) 0.34/0.68 0.68/1.36
Spindle pitch (mm) 25/4/5/10/20

TS prar el 2626/ 3450 / 3450 / 3150 / 1425

feed force (N)
Repeat accuracy (mm) +0.02
y B L e L —
rot == Process path (mm L1-150/L1-280
V... * 60 * 1000 _
Noise level (dBA) < 85
Storage temperature
range (°C) 0-40
Drlve power Operationg temperature 0— 60 (80)
range (°C)
o Relative air humidity (%) <90
P IVIA Nmax
9550
made by isel’ Linear units | MECHANICS E




Combination examples

mechanics

Crossbench Crosshench
2 X LES 5 2 X LES 5
PS 4 with VP 2 VP 2 with PS 4

Slide on slide assembly

2-axis H-design
2 x LES 4, LES 5, 2 x PS 6, PS 4,
gantry mode

2-axis flatbed configuration
2 x LES 4, LES 5, 2 X PS 2
2 x WV 2, PS 4, gantry mode

2-axis lifting configuration
2 X LES5,2 X PS4
WV 6

2-axis boom configuration
2 X LES5

2 X PS4

WV 3

2-axis H-design
LES 5, 2 x LES 6, 2 x WV 7,
2 x PS 12, PS 4, gantry mode

MECHANICS | Linear units
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Combination examples

Syueyoo

_ _ _ 3-axis raised
3 axis boom configuration boom configuration

2 X LES 5 LES6, WV 3,2 X PS4,PS7 3% LES 5, WV 3 2 X PS4, VP2

3-axis portal configuration 3-axis flatbed configuration
2 X LES 5,2 X LES 6, 2 X WV 7, 2 X LES 4, LES 5, LES 6, 2 X PS 2, 2 X WV 2,
2 x PS4, PS 12, gantry mode PS 4, PS 7, gantry mode

4-axis portal configuration 5-axis flatbed configuration
3xLES5, 2xLES6, 2XxWV7, 2 x LES 5 (Z-axis), LES 5 (2 spindle drives)
3xPS4,2xPS 12 2 X LES 4,2 xPS2,2x WV 2,

2 X PS 4 with VP 2

made by isel’ Linear units | MECHANICS E




Motor modules

mech

Ordering overview

396112 0060

396058 0060

396415 0060

396423 0060

396423 0070

396466 0070

396444 0070

396082 0060

396085 0060

396088 0060

396058 1060

396112 1060

396415 1060

396423 1060

396423 1070

396058 0260

396415 0260

396423 0270

396082 0260

396058 1260

396415 1260

396423 1270

MC1-10

[T 116 Flash

MC 1-20

MC1-20

MC 1-40

MC 1-40

MC 1-40

iMC-S8

iMC-S8

iMC-S8

[T 116 Flash

MC1-10

MC 1-20

MC 1-20

MC 1-40

iCU-DC/ iPU-DC
iMC-P / iMC-S8
iCU-EC/iPU-EC
iCU-EC/iPU-EC
iCU-EC/iPU-EC
Switching cabinet
Switching cabinet
iMC-S8
iMC-S8

iMC-S8

iMC-P / iMC-S8
iCU-DC/iPU-DC
iCU-EC/iPU-EC

iCU-EC/iPU-EC

Switching cabinet

396058 2060 396058 2260 IT 116 Flash iMC-P
396112 2060 - MC 1-10 iCU-DC
396415 2060 396415 2260 MC 1-20 iCU-EC
396423 2060 - MC 1-20 iCU-EC
396423 2070 396423 2270 MC 1-40 iCU-EC
B MECHANICS | Linear units isel’




Motor modules

Part no.

396112 0060

396058 0360

396058 0060

Motor module

DC 100

MS 200 HT-2 with brake

MS 200 HT-2 without brake

dimensioned drawing
Motor module 1

165 mm

105 mm

goouwl

solue

@48
@54

14 5

EC 60

Part no.

396415 0260
396415 0060
396423 0060

396423 0070

dimensioned drawing

Motor module Length L
EC 60S with brake 99 mm
EC 60S without brake 99 mm
EC 60L 48V 120 mm
EC 60L 310V 120 mm

[
p
Y
I
-

\

7 5

dimensioned drawing
Motor module 2

©
Part no. Motor module Length L — i = R54 A 0|
o
<
396466 0070 EC 86L 151 mm [ -
] o
396444 0070 EC 86S 126 mm ; g @
396085 0060  MS 600HT 96 mm
1
396088 0060  MS 900 HT 126 mm I ||
L 25 90
15
77 5
isel Linear units | MECHANICS ﬁ




Clutch housing

Drive element accessories

mechanics

Connection options
Direct drive preparation

Connecting Angular gear Angular gear
options LES 4 LES 6 LES5 |,.° " . o
. . fixing 0 fixing 90

Direct drive

MS 200 HT-2 Connection via coupling casing 1 Coupling

DC 100 short sleeve casing 1

EC60 with adequate shaft coupling long sleeve

MS 600 HT Connection via coupling casing 2 Coupling

MS 900 HT short sleeve casing 2

EC 86 with adequate shaft coupling long sleeve

Angular gear split coupling casing

fixing 0° short sleeve

with adequate shaft coupling Connection via

transmission shaft set

Angulargear split coupling casing

fixing 90° short sleeve

g with adequate shaft coupling

Ordering overview
Clutch housing

Clutch housing 1

short sleeve
Part no.: 218 100 0001

long sleeve
Part no.: 218 100 0002

Clutch housing 2

short sleeve
Part no.: 218 100 1001

long sleeve
Part no.: 218 100 1002

Split clutch housing

short sleeve
Part no.: 218 100 2001

long sleeve
Part no.: 218 100 2002

Clutches

coupling Item no.: d, d,
218 007 5060 50 6,0
20/30
218 001 9999 | from 4to 7 mm
218 002 6380 6,35 80
30/40 218 002 8080 80 80

218 002 9999

from 6to 13 mm

40/60

218 003 9580

9,52 8,0

218 003 9999

from 8to 18 mm

2-68

MECHANICS | Linear units
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Clutch housing

Drive element accessories

dimensioned drawing

Coupling casing 1
4 clamping screws M6 x 75 100*

15,62 88*
3~ -3 33

60

@8
ad1 | * :(>

—122,5/=~122.5~—

40

45
LK @54

2l

*) Measures refer to the dimensions with long sleeves
d1 = engine shaft diameter 6.35/8/9 mm
Suitable shaft coupling WK 40/60 on page 2-68 (not included in scope of delivery)

solue

dimensioned drawing
Coupling casing 2

4 clamping screws M6 x 75 100* g
o)
.15 62 88* Q
3| —{=—3 33*
60 \
T T«
o @d1 28 0 O
< :(> i < Q
S + Q x
o -l
—~122.5=~122.5/~—

2l

*) Measures refer to the dimensions with long sleeves
d1 = engine shaft diameter 6.35/8/9 mm
Suitable shaft coupling WK 40/60 on page 2-68 (not included in scope of delivery)

dimensioned drawing
Split coupling casing

Connection side - 32 =
Linear unit ‘ ‘

4 x MG*‘ ‘+

*) Measures refer to the dimensions with long sleeves
Suitable shaft coupling WK 40/60 on page 2-68 (not included in scope of delivery)

4 connector
screws x M5

isel’ Linear units | MECHANICS E

goouwl



Motor pin assignments

mechanics

Pin assignment for stepper motors

Motor connection

View of pin insert at the insertion side

M23 12-pin Pin

1 Motor phase 1A
2 Motor phase 1B
3 Motor phase 2A
4 Motor phase 2B
5 +24V switch
6 +24V brake
7 GND switch
8 GND brake
9 Limit switch 1
10 Limit switch 2
1
12
Housing - cable shield

Motor connection

View of pin insert
on the socket side

1 Motor phase 1A
Motor phase 1B
Motor phase 2A
Motor phase 2B
+24V switch
+24V brake
Limit switch 2
GND brake

9 Limit switch 1
Housing - cable shield

00 N O LT B W N

Pin assignment for DC servo motors with brushes (BDC)

Motor connection

View of pin insert on the socket side

M23 9-pol. (8+1) pin
1 Motor phase 1 (V+)

2 Motor phase 1 (V-)

3 Motor phase 1 (V+)*
4 Motor phase 1 (V-)*
5 +24V brake

6 GND brake

7

8

9 Earthing lead
Housing - cable shield

* Part motor phase connection

also by means of 2 wires.

Encoder connection

15

View of pin insert
on the socket side

Sub-D 15-pin Pin

1 -
+5V encoder
Encoder track/Z
Encoder track/B
Encoder track/A
+24V switch
Limit switch 1
GND switch

9 -

10  GND encoder

1 Encoder track Z

12 Encoder track B

13 Encoder track A

14 Reference switch

15 Limit switch 2
Housing - cable shield

00 N O U1 B W N

Pin assignment for brushless EC servo motors (BLDC) 48V

Motor connection

View of pin insert on the socket side

M23 9-pol. (8+1) pin
1 Motor phase U

2 Motor phase V
3 Motor phase W
4

5 +24V brake

6 GND brake

7

8

9 Earthing lead
Housing - cable shield

Encoder connection

15

View of pin insert
on the socket side

1 Hall signal A
2 +5V encoder/Hall
3 Encoder track/Z
4 Encoder track/B
5 Encoder track/A
6 +24V switch
7 Limit switch 1
8 GND switch
9 Hall signal B
10 GND encoder
1" Encoder track Z
12 Encoder track B
13 Encoder track A
14 Hall signal C
15 Limit switch 2
Housing - cable shield

MECHANICS | Linear units
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Motor leads

Pin assignment for brushless EC servomotors (BLDC) 310V
Motor connection

View of pin insert at the insertion side

Encoder connecton
1 Motor phase U 1 Hall signal A
PE  Earthing lead . 2 +5V encoder/Hall
3 Motor phase W 8 3 Encoder track/Z
4 Motor phase V 15 4 Encoder track/B
A +24V brake 5 Encoder track/A
B GND brake 6 +24V switch
C Temp + 7 Limit switch 2
D Temp - 8 GND switch
Housing - cable shield 1 1 9 Hall signal B
10  GND encoder
. 1" Encoder track Z
12 Encoder track B
View of pin insert 13 Encoder track A
at the insertion side 14 Hall signal C
15 Limit switch 2
Housing - cable shield
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Part number

392750 0500

392755 0500

392781 0500

392759 0500

392760 0500

392740 0500

392325 0500

392305 0500

392307 0500

Overview of motor leads for stepper, DC servo and EC motors*

Description

5-metre stepper motor lead M23 12-pin plug - socket 1:1

5-metre stepper motor lead D-sub 9-pin plug - M23 12-pin socket

5-metre stepper motor lead D-sub 9-pin plug - socket 1:1

5-metre DC/EC servo motor lead M23 9-pin (8 + PE) plug - socket 1:1

5-metre DC/EC servo motor lead M23 9-pin (8+PE) socket - wire end ferrules

5-metre encoder lead D-sub 15-pin plug - socket 1:1

5-metre encoder lead M23 17-pin socket - D-sub 15-pin plug

3-metre EC/AC servo motor lead M23 310V (4+3+PE) socket - wire end ferrules

5-metre EC servo motor lead M23 (4+3+PE) plug - socket 1:1

All listed motor and encoder leads are fit for use with tow chains.

* Different lengths available on request!

isel’
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|I‘ISta||atI0n kit with angular transmission

Drive element accessories

mechanics

Installation alternatives

Clutch housing kit 90°

Clutch housing kit 0°

@ Angular gear

@ Split coupling casing
with shaft coupling WK 40/60

(3) LES4,LES6o0rLES5
(preparation for direct drive)

@ Coupling for transmission shaft @ 25
(5) Transmission shaft @ 25

(6) Pedestal bearing - recommendable from :
transmission shaft length of 1,500 mm up

dimensioned drawing
Angular transmission
»‘012‘«

n
N
<
S
-
N

26 74 ‘ 32.5
‘ M4, 8 deep
Key
§ 4x4x20
x
<
(-
D
1o} < ——
ISR i e == 283
-l

26

Ordering overview

Installation kit with angular transmission

for H-design on LES 4/LES 6/LES 5,

0° mounting N 7
Scope of delivery: 2 x1.; 2 X2), 2 x(4)
Part no.: 216150 0001

for H-design on LES 4/LES 6/LES 5,

90° mounting 7

Scope of delivery: 2 x(1} 2 x2), 2 x(4)
Part no.: 216150 0002

Transmission shaft

Hollow shaft @ 25 mm x 4 mm, blank
1000 mm
Part no.: 219001 0125

Hollow shaft @ 25 mm X 4 mm, blank
2000 mm
Part no.: 219001 0225

For matching direct drive modules LES 4/5/6 see table on page 2-66

Coupling/stationary bearing

Coupling for transmission shaft
12 to 25 mm adaptor, VE 2 units
Part no.: 218050 0002

Stationary bearing for transmission shaft
VE 1 unit
Part no.: 896202 5562

MECHANICS | Linear units
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|nSta||ati0n kit with angular transmission

Drive element accessories

Dimensioned drawing and technical specification

Transmission shaft

56.6

31

Antifriction bearing

32

Pedestal bearing- to avoid vibrations/to support
the transnission shaft (recommendablefrom a transmis-
sion $aft length of 1,500 mm up)

Transmissible

of both couplings

18 Nm
torque
Weight
of coupling 0.3kg
Weight of shaft 0.540 kg/m
Moment
of inertia

2.68" 10 “ kgm?

Moment
of inertia of shaft

8.171 " 10°kgm?/100 mm

. @57

external Diameter
screw head

Part no. 218050 0002

made by isel’
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Slide/crossbench plates

Connectors

mechanics

Hole diagram, slide plate PS 1

L125xW 70 xH 7.7 mm

Mounting on:
LES 4 with 1 x WS 5/70

Part no.: 277001

100

50

Connecting cross
2xLES 4

Part no.: 27132007

50

D6 HT

250

Hole diagram, slide plate PS 2
L255x W 70 x H 7.7 mm

Mounting on:
LES 4 with 2 x WS 5/70

Fixing option for:

Angle bracket WV 2 / WV 5

Part no.: 277002

-
< e @11
211 37 7\\ 5 tief
5 deep -

D o /B e -

v/ RN 0
0 6.6 25
q} 4 x M6 ®
/

3x@6H7

130 6 x M6
& &
\+l
g11 25 25 25 25
5 deep
\Y\ A A A o
2 N NN N o
066 %
[0)
< < ¢
100 75 56

Hole diagram, slide plate PS 3

L220 x W 125 x H 7.5 mm

Mounting on:
LES 5 with 2 x WS 5/70

Part no.: 277003

o
© 211
/ 5deep
& €
06.6 9
$ g ——8 &
s
© o
N
26 H7 @
QR &
4 x M6

Hole diagram, slide plate PS 4
L 225 x W 220 x H 7.5 mm

Mounting on: LES 5 with 4 x WS 5/70

Mounting on crossbench: LES 5 with LES 5 (in conjunction with
VP 2) Fixing option for: Angle bracket WV 3 / WV 6

240
130

*‘ 25

"$$»25 4 *25$$
& 5 é 5

T 100

25 ‘~

-

I &
=

=]

(5]

5

©

b
100
150
200

©
‘b+\$
66‘ N
g1 [t
$/ 5 deep M &) ]
+ & & &% 9
26.6

100

Part no.: 277004

Hole diagram, slide plate PS 6

L220 X W 125 X H7.5 mm

Mounting on: LES 4 with 2 x WS 5/70
Mounting on crossbench: LES 4 with LES 5 (in conjunction
with PS 3). Fixing option for: LES 4/LES 5

200

Part no.: 277011

130

{3

® als @ S

& Ps EEPN &las

& Q- ek
5 dee] T

@ P | 3 O

© D

Hole diagram, slide plate PS 7
L 255 x W 220 x H 7.5 mm

Mounting on: LES 6 with 4 x WS 5/70
Mounting on crossbench: LES 6 with LES 5
(in conjunction with PS 4)

240
75

® & ®
T o & &
5 dee
&
066
i @8
& | ot
@6H o 4
.7’$ [/ *
® © | =® $

Part no.: 277016
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Slide/crosshench plates Connectors 3
(D
Hole diagram, slide plate PS 8 Hole diagram, slide plate PS 9 Q:J-
L 125 x W 145 x H7.7 mm L 250 x W 145 X H 7.5 mm =
Mounting on: Mounting on: LES 6 with 4 x WS 5/70 —
LES 6 with 2 x WS 5/70 Part no.: 277017 F|X|ng Option for: Ang|e bracket WV 7 a
100 Part no.: 277018
50 130
¢ E
@ S
o & © @ 2 @« > ©
R 25 | 25 Y
0 o
& - e ok
+\§> o 11
211 © 5 dee Py
e b o 60 "B oo
) 066
& = < & &
100 50 48
Hole diagram, slide plate PS 10 Hole diagram, slide plate PS 11
L210 X W 215 X H7.5mm L210 X W 215 X H 7.5 mm
Mounting on: LES 6 with 4 x WS 570 Mounting on: LES 6 with 4 X WS 5/70
Mounting on crossbench: LES 6 with LES 6 (in conjunction Mounting on crossbench: LES6 with LES4 (in conjunction
with PS 11) with PS10) Fixing option for: LES 6
o0 Part no.: 277019 o Part no.: 277020
¢ o 9 o ol
LT Pyl TR
s 088/ 266 T
T & 8 & 98 8
e+ o IV 2o 18
o s & © ©
I % oL 2 BEHT .
100 bt S @ © © 55
112
Hole diagram, slide plate PS 12 Hole diagram, connection plate VP 2
1220 x W 180 X H 7.5 mm L 255 x W 220 X H 7.5 mm
Mounting on: LES 6 with 4 x WS 5/70 Mounting on: LES 5 with 4 X< WS 5/70
Fixing option for: LES 5 Part no.: 277021 Fixing option for: LES 5
200 240
180 150 Part no.: 277006
B O O
? & g
| ® zsé Sdoe & T @6 | :1 -
< < i & $
J 26.6 @ ‘
8 e B 98§
211
@ 5deei
@ < @ @Q{\ & @ & ‘ ges/ ,
o° I - ¢
= [0} & 1 -
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Slide/crossbench plates

Connectors

mechanics

Hole diagram, slide plate set for crossbench LES 4 s
L 1700 x W 100 x H 8 mm

Mounting on: LES 4
Fixing option for: LES 4

Part no.: 277008

87

50

iy
S

50
87

Fany
N_M6

Crossbench connection plates 1

Crossbench connection plates 1
2 X L255 X W220xH8mm

one set from PS 4 and VP 2,
for right-angled connection
two linear guides LES 5

Part no.: 277010

Crossbench connection plates 2

2xL220xW 125 xH 8 mm

one set from PS 3 and PS 6,

for right-angled connection

one linear guide LES 5 with one
linear guide LES 4

Part no.: 277012

Crossbench LES 5 and LES 6 Crossbench 2 x LES 6
PS4 and PS 7 PS 10 and PS 11

Crossbench LES 4 and LES 6
PS 11 and PS 10

MECHANICS | Linear units
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Connectors

T-slot slide plates

L 100 x W 75 x H 20 mm
Mounting on: LES 4 with 1 x WS 5/70
Part no.: 277030 0001

90° countersink for M6

Hole pattern T-slot plate PT 25 x 250 for LES 4

12

N

H7
@6 @

N

L200x W 75 x H 20 mm
Mounting on: LES 4 with 2 x WS 5/70
Part no.: 277030 0002
90° countersink
for M6
o @
N
CLG (
et ©
18
‘ e
o )
N
9 [
@

goouwl
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L100x W 125 x H 20 mm
Mounting on: LES 6 with 2 x WS 5/70
Part no.: 277030 0003

4x25 = 100
o
«
90° countersink for M6
(0 ©
el b H-Hol g
o617 @ @
75

Hole pattern T-slot plate PT 25 x 250 for LES 6

L200 X W 125 x H 20 mm
Mounting on: LES 6 with 4 x WS 5/70
Part no.: 277030 0004

90° countersink

for M6
< [11° ©
G
n
N
O O
96H7
o
| J1L o
O O
&
© 19 | G
N
el 1] i
75

L 100 x W 250 x H 20 mm
Mounting on: LES 5 with 2 x WS 5/70
Part no.: 277030 0005

Hole pattern T-slot plate PT 25 x 250 for LES 5

L 200 x W 250 x H 20 mm
Mounting on: LES 5 with 4 x WS 5/70
Part no.: 277030 0006

90° countersink

‘ 9x25 = 225 5 ® for M6
X 25 & .
el
‘Eb‘ N © ®
! @6
90° countersink .
‘ for M6 — 1 @
o il 1 H-3 & - K
®6H7 @ LO! S | ©
XO N
L ULLLE
! 150 150
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Angle brackets

Connectors

mechanics

Angle bracket with clamping surfaces milled flat

WV 1 wWvz2 Wv3

WV 6 Wv7 Wv38 WV 19

matching cover plates

Angle bracket WV 1

* blank

e Aluminium casting (0.2 kg)
e L71 X W75 X H71

Part no.: 209110 0010

Angle bracket WV 2

e blank

e Aluminium casting (2.6 kg)
e [221 X W75 x H446
Part no.: 209110 0022

Angle bracket WV 3

* blank

e Aluminium casting (5.8 kg)
e 1221 X W221x HA446
Part no.: 209110 0032

Angle bracket WV 6

* blank

e Aluminium, welded (13.3 kg)
° 1220 x W220 x H670
Part no.: 209110 0060

Angle bracket WV 7

* blank

e Aluminium, welded (10.8 kg)
* [220 x W145 x H670
Part no.: 209110 0070

Angle bracket WV 8

* blank

e Aluminium, welded (7.4 kg)
e [222 X W145 x H446
Part no.: 209110 0080

Angle bracket WV 19

* blank

e Aluminium, welded (2.5 kg)
e [150 x W221x H300
Part no.: 209110 0190

Cover plate for WV 2

* Naturally anodised

* Aluminium sheet, weight 0.8 kg
Part no.: 209110 0021

Cover plate for WV 3

* Naturally anodised

* Aluminium sheet, weight 1.15 kg
Part no.: 209110 0031

Cover plate for WV 6

* Naturally anodised

* Aluminium sheet, weight 1.8 kg
Part no.: 209110 0061

Cover plate for WV 7

* Naturally anodised

* Aluminium sheet, weight 1.5 kg
Part no.: 209110 0071

Cover plate for WV 8

* Naturally anodised

* Aluminium sheet, weight 1 kg
Part no.: 209110 0081

MECHANICS | Linear units
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Angle bracket

Connectors

Hole diagram
Angle bracket WV 1

Hole pattern FRONT

950 all holes @ 6.5

L7TxW75xH71 mm

50

)
=

Op
r& Q
©

37.5

[e

Hole pattern BOTTOM

o
o)
o

i
=

37.5

goouwl
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Hole diagram
Angle bracket WV 2

L2271 x W 75 x H 446 mm

Hole pattern FRONT

T
| J) O 0O 0O O 0O 0O O O 0O O O O O O O Oor—73

(]
0 o o—<%—9o 3

0 0O o o O o O o 0O o 0O 0 o o O 0O G—

all holes @ 6.5, 25 1/mm raster

Hole pattern BOTTOM

0O O O O O O O o |

Hole diagram
Angle bracket WV 3
~37.5 150
L 221 x W 221 x H 446 mm |
}JLQ,O,g,o,o,,,o,,o,,g,o,g,o,g,,g
T Q0 0 000,506 6 &0 00 8 0,5 0
I o o o o o o o o o o o o
I
‘ o o (o] (o] o 0O O O o o O ©O
| o o o o
|
‘ o O (o] o 0O O O o O ©O
| o o o o o0 o o o o o
|
it sttty Mty
112.5 Hole pattérn FRONT
337.5 .|

o o
o o o o o o
90
o o o o o o
‘ 0 _0 0o o o o

| 60 0 0 0 0 0 O

Hole pattern BOTTOM

‘ all holes @ 6.5, 25 1/mm raster

W

made by isel’

Linear units

| MECHANICS ﬁ




Connectors

Angle brackets

mechanics

Hole diagram

Angle bracket WV 6

L220x W 220 x H 670 mm Hole pattern FRONT

Hole pattern BOTTOM

L o o o o o o o—r — 7t o o |
R 1
i g 8 |
— — g
[ S S }
L] = = |
bbbt S N N elniatabubnbnintntol ‘
! ? o — i 9 C
362.5 J 50 L 100 .75 ] 375
Hole diagram
Angle bracket WV 7
L 220 x W 145 x H 670 mm
2125 50 -
Hole pattern FRONT Hole pattern BOTTOM
L o o | % o o o e T 2o 0o oo oo |
= SEEE | = 2
! 0 0 \
| ° ° & S T
|
eieleelebeeipelvsbtelslsftelpelsiteel -1
-3 5 5 5 o1 AN ‘
—l62.5— 100 »‘ 50 | -—37.5
all holes @ 6.5 50l
Hole diagram
Angle bracket WV 8
L 222 x W 145 x H 446 mm
Hole pattern FRONT Hole pattern BOTTOM
| o °© ____o° ____°o—F 7T« © 08 0O 06 |
[ —— e e—— Ep
| 9 |
| a e a & & a |
e -]
e B T R |
| o o [ o o 9 |
1 50
37.5~ 0 all holes @ 6.5 T 375
50
. 150
Hole diagram 8o o o000
Ange brackel WV 19 Peeecd || oo
L 150 x W 221 x H 300 mm o 6 0 6 0 o o 00 N6 /5 oo o
8 Ho--o—0—o0-—o6--o NFl—0—o0o-0 00000 -0—0|
o O O O O O © O O O o o O O O
o O O O O O o O O o O O o O O
o O O O O O o O o O O O O o O
27
(P (P o O O p (P o O O O O O O ®ﬁO o
T8 Raster25 07 30 300
Hole pattern FRONT Hole pattern BOTTOM
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Accessories

Energy guidance chain

Energy guide chain 3
* VE T unitatTm
Part no.: 219204 1000

Connectors

for energy chain 3

e with strain relief

e VE 1 kit

Part no.: 219205 0002

38 38
~ 21 - ‘ — 21—
60.5 - ———
Dimensioned drawing ~~|-% L[ gles2 O—t,
. . ™ o o O
Energy guidance chain 3o o2 G——°
= e :
Tapped strips/sliding nuts
Figure 4 Tapped strips Sliding nut Special
M6 (no figure) 2 X M6 (Figure 2) angle sliding nut
_ * Galvanised * Galvanised 3 x M6 (Figure 3)
Figure 3 * Ra 50 mm * VE 50 pieces o Galvanised
L)

€«3
[ =]

¥

[ o]

‘5 D
Figure 1 Figure 2

* 3x VE 1 m piece
Part no.: 209011

Part no.: 209002 0004

* VE 25 pieces
Part no.: 209022 0003

Sliding nut Angle sliding nut Sliding nut
M6 (Figure 1) 2 X M6 (Figure 4) M5 (no figure)
e Galvanised e Galvanised e Galvanised

* VE 100 pieces
Part no.: 209001 0005

* VE 25 pieces
Part no.: 209021 0003

¢ VE 20 pieces
Part no.: 209006 0001

Attachment kits

External limit switch

Gas strut attachment kit
* Hub 220 mm

* Nominal length 490 mm
Part no.: 216450 0001

Limit switch

attachment kit

for LES 4

o for external limit switches

e Process path reduction
by approx. 40 mm

Part no.: 216460 0001

Limit switch

attachment kit LES 5

o for external limit switches

* Process path reduction
by approx. 40 mm

Part no.: 216460 0002

Gas strut attachment kit
e Stroke 300 mm

* Nominal length 690 mm
Part no.: 216451 0001

Limit switch

attachment kit LES 6

* for external limit switches

* Process path reduction
by approx. 40 mm

Part no.: 216460 0003

Mounting set for sealing air
* for LES4 - LES6
Part no.: 216460 0006
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