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2 Ball Rail Tables TKLI

|dentification system for short product names

The Ball Rail Tables are designated Short product name
according to type and size. System

Example: T K L - 275 - NN - 2

Ball Rail Table (T)

Guideway = Ball Rail System (K)
Drive = Linear Motor (L)
Size = 225/275/325
Version = Standard version (N)
Generation = Product generation 2

Changes/additions at a glance

Catalog structure

— New catalog number

— New short product name

— New catalog structure

— Content revision of all catalog pages
— “Delivery form” section added

— ‘“Linear motor” section added

— “Connection overview" section added
— “Switching system” section added

Technical changes

Introduction of the Integrated Measuring System IMS-A
(absolute)

New option numbers for guideway option

New option numbers for position measuring
system option

Change from switch with loose cable end to switch
with plug M8 x1

New option numbers for switch option

Change in switch version on the plug holder

(new design of power and encoder cable required)
Ball Runner Block changed to BSHP version
Increased dynamic load ratings

Bosch Rexroth AG, R999001340 (2017-05)
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Product description

Outstanding features

— Easy to install and use: Fully integrated Linear Motor
System as a ready-to-install solution for design engineers.

— High speeds and high acceleration: Synchronous direct
linear drive. High overload factor and high dynamics are
possible.

— Precise motion and high dynamic response for life:
Thrust generated directly at the payload. There is no mecha-
nism converting rotary to linear motion, no transmission for
high rigidity. Linear high-resolution position sensing system.

— Permits very high load cycle rates: Excellent heat dissipa-
tion thanks to liquid cooling of primary part.

— Easy maintenance: Little maintenance effort required due
to the low-wear direct drive and the easy-to-maintain guide
system.

Ball Rail Tables TKL with Ball Rail System and iron-core Linear Motor from Rexroth are particularly suited for use where
electromechanical axes are limited due to their dynamics, precision, rigidity and/or maintenance requirements.

Further highlights
— Openly configurable thanks to a variety of options

— Extremely compact precision aluminum profile with fly-cut
rail seat, reference edge, and base area for optimal travel.

— The Ball Rail Systems are easy to maintain due to the
central lube port on each side of the carriage.

— Built-in elements are protected by high-quality, welded
high-speed bellows resistant to oil and moisture.

— Clamping unit is optional

— High Precision Ball Runner Blocks

Bosch Rexroth AG, R999001340 (2017-05)
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Delivery form

Ball Rail Tables TKL with Ball Rail System and iron-core Linear Motor are delivered fully assembled and with the speci-
fied documentation.

The assembly of the TKL includes the guide, the drive (Linear Motor), the carriage, the cover, the position measuring system
and end position cushioning. Key components are:

Ball Rail System BSHP with Integrated Position Linear motor MLF from Rexroth
Measuring System IMS from Rexroth

Available options and accessories

Switches, switch tabs and cable ducts are selectable options and are delivered as separate part.
Cable drag chains and switch accessories are included as accessories.

Suitable electric drive and control technology

Bosch Rexroth can also provide the suitable electrical drive and control technology for operating the Ball Rail Table TKL on
request. Servo controller, control and electrical accessories are delivered separately.

For further information, see “Rexroth IndraDrive drive system, R999000018" and “Automation systems and control components,
R999000026". Key component is:

Drive system HCS from Rexroth
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Required and supplementary documentation
For further instructions and information, please refer to the documentation for this product.

You can find PDF files of these documents on the Internet at www.boschrexroth.com/mediadirectory
We would also be happy to send you the documents you want.
If you are unsure about using this product, please contact Bosch Rexroth.

Bosch Rexroth AG, R999001340 (2017-05)
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Overview of types with load capacities

Acceptable loads
(Recommended values based on
experience)

In relation to the desired service
life, loads for F,, Feomp Of up to
about 20% of the dynamic load
rating C have proven effective.

See the section on calculation
principles.

Do not exceed the technical data
for the linear system.

F.= Dynamic equivalent load on
bearing of the guideway
Feomb = Combined equivalent load on

bearing of the guideway

TKL Dimensions | L.x | Dyn.

AxH Load
rating C
(mm) (mm) | (N)V

TKL-225| 225x100 | 3940 96 100

TKL-275| 275x110 | 3940 | 121 100

149 400
(224 100)?
1) Take maximum loads into account.

2) Only for version with primary part C or
table length 775 mm.

TKL-325| 325x 120 | 3940

Bosch Rexroth AG, R999001340 (2017-05)
DBR AUTOMATION SL, Malaga Spain, Telf: +34 951709474 E-mail: comercial@dbrautomation.com



Structure, mounting
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End plate

Guide rail with integrated scale
Linear motor secondary part

Guide ralil

Carriage (aluminum)

Linear motor primary part

Scanner with sensors

Ball Runner Block (four or six pieces)
PU bellows cover (optional)

10 Rubber buffer

Base plate (aluminum)

12 Plug holder for motor flange socket

and position measuring system

13 Clamping unit (optional)

Attachments:
14 Mechanical switch (with additional

components)

15 Cable duct (aluminum alloy)
16 Switching cam
17 Proximity switch (with additional

components)

General notes on mounting

Ball Rail Tables TKL are mounted from
above.

M
th

ounting hole plugs are included with
e unit.

For connection dimensions, see the
relevant dimension drawings.

1
2
3

Mounting hole plug
Base plate
Reference edge
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Travel accuracy

All accuracy data apply to the unit when screwed down and assume an ideally flat mounting base surface. Irregularities in the
mounting base surface are not taken into account in the values given below.
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Technical data

Guide system

TKL Motor Primary Motor Encapsula- Attractive force | Carriage | Moved mass Dimen-
part winding tion of the motor length of system sion
TT with primary TT without primary
part part
Farr (N) Lca (mm) Mca (kg) Mca (kg) Z, (mm)
A 300 1200 340 15.5 10.8
TKL-225 | MLP040 B 250 1700 400 17.9 11.8 521
A 300 2900 395 24.2 15.8
TKL-275 | MLPO70 5 250 enf;a”siz:on 3750 465 275 171 604
A 190 P 5400 475 35.4 21.9
TKL-325 | MLP100 B 250 8000 625 44.6 25.9 68.5
C 190 10400 775 56.1 321

Calculation principles

x> The attractive force of the motor must be taken into account in the calculations!

Maximum permissible loads

When selecting Linear Motion Systems, it is essential to consider the upper limits for permissible loads and forces, as specified in
the section on “Technical data”. The values given there are system-related. In other words, the upper limits are determined not only
by the load ratings of the bearing points but also include structural design and material-related considerations.

Conditions for combined loads

Weight calculation

Note on dynamic load capacities

and load moments

TKL-275:
me=0.088-L + 6.3 + mg,

TKL-325:
m,=0.048-L + 8.8 + mg,

IFyl +FIFZI +NIIMXI MM

Yy max z max X max 'y max 'z max

TKL-225: ms = mass of the TKL (kg)

m,=0.027 - L + 4.3 + m, L = length (mm)
mg, = moved mass (kg)

Determination of the dynamic load
capacities and load moments is based
on a travel life of 100,000 m as per
DIN ISO 14728-1. Often, only

50 000 m are used as a basis, however.

Bosch Rexroth AG, R999001340 (2017-05)
DBR AUTOMATION SL, Malaga Spain, Telf: +34 951709474 E-mail: comercial@dbrautomation.com
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Dynamic Dynamic Maximum permissible loads Maximum |Planar moment
load load moments length of inertia
capacities Forces Moments
C(N) M, (Nm) M, (Nm) F.1 max(N) F,o max(N) Fy max(N) M, max (Nm) My max (Nm) M, max (Nm) Lmax (mm) Jy (cm#) J, (cm?)
96 100 7 600| 10400 32 100 29 200 19 800 2 330 3180 2 150 3940 121 3132
96 100 7 600| 12900 32 100 29 200 19 800 2 330 3940 2 670 3940 121 3132
121 100 12 100| 14 600 46 800 43 200 23 400 4 320 5220 2 830 3940 170 6204
121 100 12 100| 18 200 46 800 43 200 23 400 4 320 6 520 3530 3940 170 6204
149 400 17 900| 22400 89 000 84 400 30 800 10 120 12 660 4 620 3940 223| 10492
149 400 17 900| 32500 89 000 84 400 30 800 10 120 18 390 6 710 3940 223| 10492
224 100 26 800| 42 700 89 000 84 400 30 800 10 120 24 130 8 800 3940 223| 10492
Combined equivalent load on bearing \M ‘ ‘ ‘ \M ‘
of the linear guide Feomb =|Fy| + |F;| + C L e
M ML ML

C = dynamic load capacity (N)
Feomb = combined equivalent
load on bearing (N)
— Fyma = force in y-direction (N)
Z, od == DO F,max = force in z-direction (N)
75‘ ‘ ‘ﬂ (Take into account
| | the motor attractive force)
|:I QD DC‘D:I DQ [ L = nominal life in meters (m)
Ly = nominal life in hours (h)
M, = dyn. longitudinal moment load cap. (Nm)
M; = dyn. torsional moment load cap. (Nm)
Mmax = torsional moment around the x-axis (Nm)
M, max = torsional moment around the y-axis (Nm)
Life c 3 M,mex = torsional moment around the z-axis (Nm)
Nominal life of the guideway in meters: L =( Fo ) 10° Z, = application point
of the effective force (mm)
Ve = average travel speed (m/s)
Nominal life of the guideway in hours: L,= L
3600 - v,
Module of elasticity E =70 000 N/mm2

of the linear system

Bosch Rexroth AG, R999001340 (2017-05)
DBR AUTOMATION SL, Malaga Spain, Telf: +34 951709474 E-mail: comercial@dbrautomation.com
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Technical data

Drive system?

TKL Motor Primary Motor winding Encapsula- Motor attractive Carriage Moved mass of system
part tion force? length
Carriage with | Carriage without
primary part primary part
Farr (N) Lea (mm) M, (kg) Mcay (kg)
A 300 1200 340 15.5 10.8
TKL-225 |[MLP040
B 250 1700 400 17.9 11.8
A 300 2900 395 24.2 15.8
- MLPO070 Standard
TKL-275 B 50| anaard 3750 465 275 171
encapsulation
A 190 5400 475 35.4 21.9
TKL-325 | MLP100 B 250 8000 625 44.6 25.9
C 190 10400 775 56.1 321

1) All information is based on operation with liquid cooling (with a coolant supply temperature of 30 °C) and 540 V DC link circuit voltage.
2) Between the primary and secondary part at rated air gap, primary part de-energized.

3) The achievable forces depend on the drive controller used.

5) This limitation is due to the permissible speed of the guideway. Please ask about applications with higher speeds.

)
)
4) The attainable speeds are dependent on the supply voltage and its tolerance.
)
)

6) Other measured variables include: Power cable chain, wiring, customer mounting base (frame), etc.

Calculation principles

[ Moved mass of system (carriage, cable drag chain and wiring) and internal friction must be taken into account in the calculation!

It is advisable to include a reserve of 10 to 20 % in the design of the linear motor and the drive controller.

Torque/speed characteristic

Fmax

Bosch Rexroth AG, R999001340 (2017-05)
DBR AUTOMATION SL, Malaga Spain, Telf: +34 951709474 E-mail: comercial@dbrautomation.com
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Speed-dependent Peak thrust? Continuous nominal |Speed? at F,,,, Speed? at Fy Max. acceleration®
friction force®
(N) Frax (N) Fn (N) VEmax (M/S) vy (m/s) Apmax (M/s?)
800 250 5.0 5.0
90
1150 370 4.1 5.05)
125 2 000 550 5.0 5.09
2 600 820 4.1 5.09 100
160 3 750 1180 3.1 4.8
5 600 1785 44 5.05
220 7 150 2 310 3.1 4.8

Motor dimensioning
Our design tool IndraSize is available for the exact dimensioning of the motor.

For further information on IndraSize and to download, go to: http://www.boschrexroth.de/IndraSize

Basic procedure:
The dimensioning or design of linear drives is largely determined by the application-dependent curves for

speed and thrust force. The basic procedure for dimensioning linear drives is outlined in the following figures.

Compare the work points with

Determine the force progression
torque/speed characteristic

Define the speed profile

S,

v Fi
F Fmax
........ N 1
R [ L
K N Fn - Fy
; St t
ty ot th
e . t
F4, Fy ... F, = motor force in phase 1 ...n (N)
2. 2. 2. 112 n

Effective motor force Fp, o« Frooff = \/F‘ b+ Py :2 AL Foo eff = effective force of motor  (N)
t = time for all phases (s)
(s)

ty, ty .. t, = time for phase 1 ... n

015> Further instructions are available in the documentation for the linear motor and the drive controller

Bosch Rexroth AG, R999001340 (2017-05)
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Selection charts

These diagrams are only intended for a
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Payload 100 kg
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TKL-225 Configuration and ordering

Part number, length Version Type Guideway Drive Carriage
TKL-225-NN-2, ... mm
Motor winding Ball Runner Blocks
High Precision
Vinax < 5 m/s?
Preload
250 300 8% C
with integrated measuring system
Primary
part A 03 08 02
L., =340
ki
ﬁ IMO1
Primary
part B 03 17 12
L., =400
L., = carriage length 1) Other influencing factors with regard to the speed include:
NC = normally closed Motor, supply voltage.
NO = normally open 2) Recommended standard configuration: 2 proximity sensors

(normally closed)
3) Switches are delivered as separate parts.
4) HIPERFACE® is a registered trademark of SICK STEGMANN GmbH.

Bosch Rexroth AG, R999001340 (2017-05)
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Cover Position measuring system End position damping Switching system? Documentation
PU bellows Integrated Measuring System with with cush- "
with | without Absolute IMS-A cushion- | ioning/ with 2 S
(Hiperface?) ing clamping unit g g,'
] s
2 K]
8 o
(72} (7]
Without switch
without switch 00
without switch tab 00
05 11 21
With proximity sensor®
PNP - NC, plug M8 x 1 111
25 NPN - NC, plug M8 x 1 112 09
PNP - NO, plug M8 x 1 113 Friction
NPN - NO, plug M8 x 1 114 force
Switching cam 16
01 12 22 With mechanical
switch?
PNP - NC, plug M8 x 1 116 04
NPN - NC, plug M8 x 1 117 o1 Travel
PNP - NO, plug M8 x 1 118 accuracy
NPN - NO, plug M8 x 1 119
Switching cam 16
05 1 21 Cable duct
without cable duct 00
with cable duct 20 05
Positioning
25 Direction accuracy
- 0 +
- >
Lo
01 12 22 Eﬁfi‘ii
= _| =
L&
External switch

Travel distance: Effective travel distance = max. travel - 2 « excess travel

Switch activation point: Is the distance between the center of the base plate and the center of the carriage (specified in mm).
Maximum switching distance = 0.5 « travel distance max. - excess travel

Excess travel: Excess travel must be greater than braking distance. To cushion the moved mass and reduce the excess travel,
customers should install separate shock absorbers at the load center of gravity where required. The support is provided at the
customer's site on the machine frame.

Bosch Rexroth AG, R999001340 (2017-05)
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TKL-225 Dimension Drawing

max/2 L., = 340 (400) max/2
Se Sef/2 216 (266) 18 Sef/2 __Se
158 (200) . ‘ ‘ M8 (2x)
N
IR
2 PPN
= /1 \
D/ Pl Lw e)
20 L 20
L 28,i 4 28,5
| |Fl Gx120 g
B+ et am & Sk S |
I
& & 7 1
11 —— .
= $+ +$+ ~
57
2
View of end face
(383) a) M8 - min. 12 deep (8x)
c) 8H7- 18 deep (5x)
) E E d) One-point lubrication connection via funnel-type
o . & & . lube nipple DIN3405 AM8x1 on both sides
2 wa o e) Mounting hole pattern for power cable chain
f) Return cooling connection for hose @8 mm
205 (94) g) Supply lcoollng connection for hose @8 mm
h) Measuring system flange socket
i) Motor flange socket
i) Air connection M5 clamping unit
® > ‘_t o k) Air filter clamping unit M5
I <) <
8
= Switch assembly, see section “Switching system”
R
@oH13
15 [ Smax = Mmaximum travel range (mm)
‘ 200 Seff = effective stroke (mm)
31 160 (34) Se = excess travel (mm)

Bosch Rexroth AG, R999001340 (2017-05)
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Mounting hole pattern for carriage length L, = 340 Length| Counterbored Max. travel (mm) for version
475 245 L mounting hole | with bellows and | without bellows
‘ 70l 200 (mm) |[spacing carriage length L, | and carr. length L,
‘ | F Gx120 F 340 400 340 400
r:iifﬁ‘ P+ ‘ T oL 154050 12 x120 50 1006 954 1125 1065
Li\i‘ ‘ BRI 160020 13 x120 20| 1058| 1006|  1185| 1125
> a) \ | 1660 [ 50 13 x120 50 1110 1058 1245 1185
T 172020 14 x120 20 1162 1110 1305 1245
[NIe) ol 9 ®
OO ————- +7777 3 o 1780 |50 14 x120 50 1214 1162 1365 1305
« b) ‘ 184020 15 x120 20 1266 1214 14925 1365
I \ T:L,i,ﬁ ° 1900 [50 15 x120 50 1318 1266 1485 1495
© ﬁ ‘ : PRI B - 1960 [ 20 16 x120 20 1370 1318 1545 1485
2o R {5k ‘ gt o 2020 |50 16 x120 50 1422 1370 1605 1545
T 70 70 60 70 o 2080 |20 17 x120 20 1474 1422 1665 1605
20275 245 278 | | 214050 17 x120 50 1526 1474 1725 1665
340 2200 (20 18 x120 20 1578 1526 1785 1725
2260 |50 18 x120 50 1630 1578 1845 1785
Mounting hole pattern for Carriage Iength Lca =400 232020 19 x120 20 1682 1630 1905 1845
775 | 245 2380 |50 19 x120 50 1734 1682 1965 1905
100‘ 200 2440 (20 20 x120 20 1786 1734 2025 1965
PR ® i()* P30 NP — - 2500 |50 20 x120 50 1838 1786 2085 2025
=“\=*= © ! ® 3=7§* 2560 |20 21 x120 20 1890 1838 2145 2085
\ 2620 |50 21 x120 50 1942 1890 2205 2145
# a), ‘ 7 2680 | 20 22 x120 20 1994 1942 2265 2205
5|3 777777‘ 7777777777 —18 8] 274050 22 x120 50| 2046 1994 | 2325| 2265
. < b) \ o 2800 | 20 23 x120 20 2098 2046 2385 2395
! ) o 2860 |50 23 x120 50 2150 2098 2445 2385
! ¢ . = 2020 |20 24 x120 20 2202 2150 2505 2445
724 ; ey DO I “S’t 2080 |50 24 x120 50| 2254| 2202| 2565| 2505
o 30| _J70l_|_70 50 70 70| 5 3040 [ 20 25 x120 20 2306 2254 2625 2565
) 50 1275 245 275 = 3100 |50 25 x120 50 2358 2306 2685 2625
400 3160 | 20 26 x120 20 2410 2358 2745 2685
3220 |50 26 x120 50 2462 2410 2805 2745
3280 [ 20 27 x120 20 2513 2462 2865 2805
Length| Counterbored Max. travel (mm) for version 3340 |50 27 x120 50 2565 2513 2925 2865
L mounting hole | with bellows and without bellows 3400 |20 28 x120 20 2617 2565 2985 2925
(mm) |spacing carriage length L, |and carr. length L, 3460 |50 28 x120 50 2669 2617 3045 2085
F Gx120 F 340 400 340 400 3520 [ 20 29 x120 20 2721 2669 3105 3045
460]50 3 x120 50 70 - - - 3580 |50 29 x120 50 2773 2721 3165 3105
520/ 20 4 x120 20 122 70 105 - 3640 [ 20 30 x120 20 2825 2773 3225 3165
58050 4 x120 50 174 122 165 105 3700 [50 30 x120 50 2877 28925 3285 3295
64020 5 x120 20 226 174 295 165 3760 |20 31 x120 20 2929 2877 3345 3285
70050 5 x120 50 278 226 285 295 382050 31 x120 50 2081 2929 3405 3345
76020 6 x120 20 330 278 345 285 388020 32 x120 20 3033 2981 3465 3405
82050 6 x120 50 382 330 405 345 3940 |50 32 x120 50 3085 3033 3525 3465
88020 7 x120 20 434 382 465 405
94050 7 x120 50 486 434 5925 465
100020 8 x120 20 538 486 585 595
1060 |50 8 x120 50 590 538 645 585
112020 9 x120 20 642 590 705 645
1180 |50 9 x120 50 694 642 765 705
124020 10 x120 20 746 694 825 765
1300 |50 10 x120 50 798 746 885 825
1360 |20 11 x120 20 850 798 945 885
1420 |50 11 x120 50 902 850 1005 945
1480 |20 12 x120 20 954 902 1065 1005
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TKL-275 Configuration and ordering

Part number, length Version Type Guideway Drive Carriage
TKL-275-NN-2, .. mm
Motor winding Ball Runner Blocks
High Precision
Vmax < 5 m/s?
Preload
250 300 8% C
with integrated measuring system
Primary
part A 03 08 02
L., =395
s
E IMO1
Primary
part B 03 17 12
L., =465
L., = carriage length 1) Other influencing factors with regard to the speed include:
NC = normally closed Motor, supply voltage, measuring system etc.
NO = normally open 2) Recommended standard configuration: 2 proximity sensors

(normally closed)
3) Switches are delivered as separate parts.
4) HIPERFACE® is a registered trademark of SICK STEGMANN GmbH.

Bosch Rexroth AG, R999001340 (2017-05)
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Cover Position measuring system End position cushioning Switching system? Documentation
PU bellows Integrated Measuring System with with cush- £
with | without Absolute IMS-A cushion- | ioning/ with § 'g
(Hiperface?®) ing clamping unit S g,'
S s
2 E]
8 o
(2] (2]
Without switch
without switch 00
05 11 21 without switch tab 00
With proximity
sensor®
PNP - NC, plug M8 x 1 111
25 NPN - NC, plug M8 x 1 112 02
PNP - NO, plug M8 x 1 113 Friction
NPN - NO, plug M8 x 1 114 force
Switching cam 16
01 12 22
With mechanical
switch®
PNP - NC, plug M8 x 1 116 04
NPN - NC, plug M8 x 1 117 01 Travel
PNP - NO, plug M8 x 1 118 aceuracy
NPN - NO, plug M8 x 1 119
Switching cam 16
05 11 21 Cable duct
without cable duct 00
with cable duct 20 05
Positioning
25 Direction accuracy
- 0 +
- -
Lo
01 12 22 — |
= =
External switch

Travel distance: Effective travel distance = max. travel - 2 « excess travel

Switch activation point: Is the distance between the center of the base plate and the center of the carriage (specified in mm).
Maximum switching distance = 0.5 « travel distance max. - excess travel

Excess travel: Excess travel must be greater than braking distance. To cushion the moved mass and reduce the excess travel,
customers should install separate shock absorbers at the load center of gravity where required. The support
is provided at the customer's site on the machine frame.
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TKL-275 Dimension drawing

S max/2 Loa =395 (465) Smax/2
Se Seft/2 266 . .18 Sefi/2 S,
| M8 (2
e
i p— 7{ 4 ‘T +i
el NI
| o\ d)
25 L 25
L28¢ +Qal
|_|F.|_ax120 4 Fl|
] | -
- bt 4 e g - -
= DAY PN —
i . S ) ) ) S e i o
- o g v, v n
I S F T — X <
F ¢+ % ¢ 3 Tt Tt WTTF T 3
= S PN +++ —
| [ % o A i A S A o % % |
- @;\ e)
= )
3| 23,5 ﬁ;
70| 61 |

View of end face

a) M8 - min. 12 deep (24x)

b) 10M7 - 20 deep (5x)

| ‘ | c) One-point lubrication connection via funnel-type lube
| + nipple DIN3405 AM8x1 on both sides
‘ 4 = d) Mounting hole pattern for power cable chain

P ¥y e) Return cooling connection for hose @8 mm

1 f) Supply cooling connection for hose @8 mm

275 ‘ (119) g) Measuring system flange socket

h) Motor flange socket

i) Air connection M5 clamping unit

215 i) Air filter clamping unit M5

57

110

Switch assembly, see section "Switching system"

+
7. ol
50

Smax = Mmaximum travel range (mm)
Seff = effective stroke (mm)
Se = excess travel (mm)
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Mounting hole pattern for carriage length L., = 395 Length| Counterbored Max. travel (mm) for version
L mounting hole | with bellows and | without bellows

34,5 326 (mm) |[spacing carr. length L., and carr. length L ,

l 042 266 F Gx120 F 395 465 395 465

— T — T 1600 (20 13 x120 20| 1026 964 1131 1061

g € R A 166050 13 x 120 50 1079 1017 1191 1121

‘ 2 172020 14 x120 20 1133 1071 1251 1181

& @ i a) & 0 1780 |50 14 x 120 50 1186 1124 1311 1241

© o ! o 1840|120 15 x 120 20 1239 1177 1371 1301

[ — — RIS 1900 [ 50 15 x 120 50 1292 1230 1431 1361

2 & ! Py . 1960 [ 20 16 x 120 20 1345 1283 1491 1421

! b) © 2020|150 16 x 120 50 1399 1336 1551 1481

‘ ~ 2080|120 17 x120 20 1452 1390 1611 1541

10 110] T — = 2140 |50 17 x 120 50 1505 1443 1671 1601

& —coc ! - ol 2200 |20 18 x 120 20 1558 1496 1731 1661

10 75 75 75 75 75 2260 |50 18 x 120 50 1611 1549 1791 1721

395 2320120 19 x120 20 1665 1602 1851 1781

. . 2380 |50 19 x120 50 1718 1656 1911 1841

Mounting hole pattern for carriage length L., = 465 5440 | 20 20 x 120 20 1771 1709 1971 1901

69,5 326 2500 | 50 20 x 120 50 1824 1762 2031 1961

99,5 266 2560|120 21 x120 20 1877 1815 2091 2021

‘ — %r; — 2620 (50 21 x 120 50 1930 1868 2151 2081

[ i H‘ 7] e /‘[* @ # 2680 [20 22 x120 20| 1984 | 1922] 2211 2141

- . ‘ a) - ! R 2740 | 50 22 x 120 50 2037 1975 2271 2201

% & ! 4+ 4 2800 [ 20 23 x 120 20 2090 2028 2331 2261

oo L N L e 2860 [ 50 23 x 120 50 2143 2081 2301 2321

N | N 2920120 24 x120 20 2196 2134 2451 2381

# # ‘ b) # # 2080 |50 24 x 120 50| 2250 2188 2511 2441

T** ‘ ***j R 3040 |20 25 x 120 20 2303 2241 2571 2501

- e = PN < 3100 |50 25 x 120 50 | 2356 | 2294 | 2631 2561

o 25 75 75 75 75 75 3160 | 20 26 x 120 20 2409 2347 2691 2621

s "‘O’» 265 3220 |50 26 x 120 50 2462 2400 2751 2681

N'o 3280 |20 27 x 120 20 2516 2454 2811 2741

3340 |50 27 x 120 50 2569 2507 2871 2801

Length| Counterbored Max. travel (mm) for version 3400 |20 28 x 120 20 2622 2560 2931 2861

L mounting hole | with bellows and without bellows 3460 |50 28 x 120 50 2675 2613 2991 291

(mm) |spacing carr. length L, and carr.length L , 8520 |20 29 x 120 20 2728 2666 3081 2981

F Gx120 F 395 465 395 465 3580 |50 29 x 120 50 2782 2719 3111 3041

580150 4 x 120 50 122 - 111 - 3640 |20 30 x 120 20 2835 2773 3171 3101

840120 5 x120 20 175 113 171 101 3700 (50 30 x 120 50 2888 2826 3231 3161

700150 5 x120 50 208 166 231 161 3760 (20 31 x 120 20 2941 2879 3291 3221

760120 6 x120 20 282 219 291 291 3820 (50 31 x 120 50 2994 2932 3351 3281

820150 6 x120 50 335 273 351 281 3880|120 32 x120 20 3047 2985 3411 3341

880120 7 x120 20 388 326 411 34 3940 |50 32 x120 50 3101 3039 3471 3401
94050 7 x120 50 441 379 471 401
1000 (20 8 x120 20 494 432 531 461
1060 [ 50 8 x 120 50 547 485 591 521
112020 9 x120 20 601 539 651 581
1180|1650 9 x120 50 654 592 711 641
1240 (20 10 x 120 20 707 645 771 701
1300 | 50 10 x 120 50 760 698 831 761
1360 |20 11 x 120 20 813 751 891 821
1420 |50 11 x 120 50 867 805 951 881
1480 (20 12 x 120 20 920 858 1011 941
1540 [ 50 12 x 120 50 973 911 1071 1001
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TKL-325 Configuration and ordering

Part number, length Version Type Guideway Drive Carriage
TKL-325-NN-2, ... mm
Motor winding Ball Runner Blocks
High Precision
Vimax < 5 m/s?
Preload
190 250 8% C
with integrated measuring system
Primary
part A 03 06 02
Lea =475
Primary
IMO1 part B 03 17 12
L., =625
Primary
part C 03 26 22
Lea= 775

L., = carriage length

1) Other influencing factors with regard to the speed include:
NC = normally closed

Motor, supply voltage, measuring system etc.

2) Recommended standard configuration: 2 proximity sensors
(normally closed)

3) Switches are delivered as separate parts.

4) HIPERFACE® is a registered trademark of SICK STEGMANN GmbH.

NO = normally open

Bosch Rexroth AG, R999001340 (2017-05)
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Cover Position measuring End position damping Switching system? Documentation
system
PU bellows Integrated Measuring with with cushioning/ £
with |without System cushioning | with clamping § *;—,
Absolute IMS-A unit = g
(Hiperface?®) © ®
B3
-] a
n n
Without switch
05 11 21 without switch 00
without switch tab 00
25 With proximity
sensord
PNP - NC, plug M8 x 1 111
01 12 22 NPN - NC, plug M8 x 1 112
PNP - NO, plug M8 x 1 113
NPN - NO, plug M8 x 1 114 092
Switching cam 16 Friction
With mechanical force
01 11 21 switch?
PNP - NC, plug M8 x 1 116 04
25 NPN - NC, plug M8 x 1 117 01 Travel
PNP - NO, p|Ug M8 x 1 118 accuracy
NPN - NO, plug M8 x 1 119
05 12 22 Switching cam 16
Cable duct 05
- Positioning
without cable duct 00 accuracy
with cable duct 20
01 11 21 Direction
- 0 +
- -
L/2
25 —
= | B
05 12 22 =11 L=
External switch

Travel distance: Effective travel distance = max. travel - 2 « excess travel

Switch activation point: Is the distance between the center of the base plate and the center of the carriage (specified in mm).

Maximum switching distance = 0.5 « travel distance max. - excess travel

Excess travel: Excess travel must be greater than braking distance. To cushion the moved mass and reduce the excess travel,
customers should install separate shock absorbers at the load center of gravity where required. The support is provided at the

customer's site on the machine frame.
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TKL-325 Dimension drawing

S a2 L, = 475 (625; 775) S a2
S, Seft/2 257 (279: 316) 18 Sett/2 Se
|| M8 (2x)
o* =
|
T
=t NG
|\
i) )] ) d)
L 30
62
4 F
|
& = &%, T
ﬁif ZW * * Ffﬂtﬁ & & & E
L _~Nz_ 4 N7 g L Nz |
I A N NN
H + + & -
,,,,,, 5
S F
JE e
e +j 53

3 | 235~— h)
70 | 61 |
View of end face
(443)
323 ‘ 120
WahY - N
47 ‘ Nz
325 (119)
18
I
+ | ol o~
Dy O,
Sy i_‘\
2 o B
I \
@11H13
\ |
By

a) M8 - min. 12 deep (24x)

b) 10M7 - 20 deep (5x)

c) One-point lubrication connection via funnel-type
lube nipple DIN3405 AM8x1 on both sides

d) Mounting hole pattern for power cable chain

e) Return cooling connection for hose @8 mm

f) Supply cooling connection for hose @8 mm

g) Measuring system flange socket

h) Motor flange socket

i) Air connection M5 clamping unit

) Air filter clamping unit M5

Switch assembly, see section “Switching system”

Smax = Mmaximum travel range (mm)
Seff = effective stroke (mm)
Se = excess travel (mm)
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Length| Counterbored Max. travel (mm) for version

L mounting hole | with bellows and without bellows and

32,5 410 (mm) | spacing carriage length L., | carriage length L.,

92,5, 290 F Gx160 F| 475| 625| 775| 475| 625| 775
" I I 700[30 4 x 160 30| 157 - - -

4 ! + |+ 780]| 70 x 160 70| 228 - -l 163 - -
i ! \\Aa) 860 30

|

Mounting hole pattern for carriage length L., = 475

26,5

66,5
70 46,5
*

90

x 160 30| 299 166 243 - -
of o Jos 940[70 5 x 160 70| 370 237 323 173 -
1020[30 6 x 160 30| 441 308| 175 403| 253 -
1oL 1100[70 6 x 160 70| 512| 379| 246| 483 333] 183
i b) T 1180] 30
|
[

270
190
9
|
|
|
|
]
|
|
|
|
90
323

70

x 160 30| 583| 450| 317| 563| 413| 263
1260| 70 x 160 70| 654, 521| 388| 643| 493| 343
x 160 30| 725 592| 459| 723| 573| 423
x 160 70| 796, 663| 530 803] 653| 503
x 160 30| 867, 734| ©601| 883] 733| 583
x 160 70| 938| 805| 672| 963| 813| 663
x 160 30| 1008, 875| 743| 1043| 893| 743
x 160 70| 1079| 946| 813| 1123| 973| 823
x 160 30| 1150| 1017| 884| 1203| 1053| 903
x 160 70| 1221| 1088 955| 1283| 1133| 983
x 160 30| 1292| 1159| 1026| 1363| 1213| 1063
x 160 70| 1363| 1230| 1097| 1443| 1293| 1143
x 160 30| 1434| 1301| 1168| 1523| 1373| 1223
x 160 70| 1505| 1372| 1239| 1603| 1453| 1303
x 160 30| 1576| 1443| 1310| 1683| 1533| 1383
x 160 70| 1647| 1514| 1381| 1763| 1613 1463
x 160 30| 1718| 1585| 1452| 1843| 1693| 1543
x 160 70| 1789| 1656| 1523| 1923| 1773| 1623
x 160 30| 1860| 1727| 1594| 2003| 1853| 1703
x 160 70| 1930| 1797| 1665| 2083| 1933| 1783
x 160 30| 2001 | 1868| 1735| 2163| 2013| 1863
x 160 70| 2072| 1939| 1806| 2243| 2093| 1943
x 160 30| 2143| 2010| 1877| 2323| 2173| 2023
x 160 70| 2214| 2081 | 1948| 2403| 2253| 2103
x 160 30| 2285| 2152| 2019| 2483| 2333 | 2183
x 160 70| 2356| 2223| 2090| 2563| 2413| 2263
x 160 30| 2427| 2294| 2161| 2643| 2493| 2343
x 160 70| 2498| 2365| 2232| 2723| 2573| 2423
x 160 30| 2569 2436| 2303| 2803| 2653| 2503
x 160 70| 2640| 2507| 2374| 2883| 2733| 2583
x 160 30| 2711| 2578| 2445| 2963| 2813| 2663
x 160 70| 2782| 2649| 2516| 3043| 2893| 2743
x 160 30| 2852| 2719| 2586| 3123| 2973| 2823
x 160 70| 2923| 2790| 2657| 3203| 3053| 2903
x 160 30| 2994 2861| 2728| 3283 3133| 2983
x 160 70| 3065| 2932| 2799| 3363| 3213| 3063

90

1340| 30

|

\
12,5 90 90 | 90 | 90 | 90 1420| 70
225 | [40] 350 40| 1500( 30
475 ‘ 1580( 70

1660| 30
1740( 70
1820| 30

1675 350 1900} 70

1075 | 350 1980] 30
2060( 70

2140| 30
2220| 70
2300 30
2380 ( 70
o+ i b) B+ e 2460 | 30
|
|

26,5

[(oRE(cREec NN RENEENENORERES NG NIE NN E-N

—_
o

—_
o

—_
—_

—_
—_

—_
N

26,5
46,5

—_
N

—_
w

66‘,5
+

—_
w

90

—
~

270
190
0
|
|
|
|
+
|
|
|
[
|
90
323
IS

—_
)]

" 2540 | 70
T &0 2620 | 30

90
o

—_
()

_
o

875 |90 | 90 | 90 | 90 | 90 2700 | 70

97,5 ]40| 350 40| 2780 | 30
625 2860 | 70

2940 | 30
) ) 3020 | 70
Mounting hole pattern for carriage length L., = 775 3100 | 30
3180 | 70
182,56 410 3260 30
2425 290 3340 | 70
342030
* oy ' 3500 70
3580 |30
3660 | 70
3740 | 30
T 1 3820( 70
1 } 3900 | 30

90 |90 | 90 | 90 | 90 | 901| 90 3980 | 70

172,5_ 40 350 ko

—_
~

26,5

e
~

—_
[oe]

—_
[e0]

—_
©
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©
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0
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Linear motor

Description
The drive-related key component of the Ball Rail Table TKL is the iron-core Linear Motor MLF.
The thrust with the synchronous linear motor is generated in the same way as the torque is generated on rotary synchronous motors.

The primary part (active part) carries a three-phase winding, the secondary part (passive part) carries permanent magnets.
Two Ball Rail Systems support and guide the primary part and its load. The secondary parts are mounted on the base plate.

The primary part and the secondary part do not come into contact with each other.
The forces and torques originating from the payload are transferred exclusively to the Ball Rail System.
Unlike rotary drive systems, the linear motor comprises no internal moving parts and is consequently low-wearing and

low-maintenance. It also eliminates the need for additional rotary-to-linear conversion mechanisms.

Due to the associated high static and dynamic load rigidity, the control accuracy and positioning behavior over the entire drive
service life is unrivaled.

Linear motor

Primary part
(linear motor, active part)

Carriage

Cooling system

connection
Primary part
Motor flange with three-phase winding

socket
Secondary part housing I 4‘e
permanent magnets . . . . . . . . terminal
N D N N T —
N S N s N

2 Ball Rail Systems

with 4 or 6 Ball Runner Blocks Secondary part

with permanent magnets

The linear direct drive technology is an optimal alternative in many cases and offers distinct advantages:

— High speed and acceleration

— Outstanding control accuracy and positioning behavior

— Direct force generation - no mechanical transfer elements (like a ball screw drive, toothed belt, toothed rack etc.)
- Low-maintenance drive (no wearing parts on the motor)

— Compact machine design

- High static and dynamic load rigidity

Bosch Rexroth AG, R999001340 (2017-05)
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Motor flange socket pin assignment

Linear motor | Ball Rail Tables TKL 29

Pin no.

U1l Al

V1 A2

w1 A3

4 PE

51) SNM 150 DK +
61) SNM 150 DK -
7 n.c.

8 n.c.

9 n.c.

1) Motor temperature monitoring:
The primary parts are equipped with integrated temperature sensors for motor protection as standard.
Each motor phase contains one of three ceramic resistors (PTC) connected in series to enable thermal monitoring of the motor in all operating
phases. These temperature sensors have a switching characteristic and are evaluated on all Rexroth drive control devices.

Motor flange socket technical data

TKL 225 TKL 275 / TKL 375

Plug size M23 | M40
Enclosure P67

Contact type Pins

Rated voltage 630 V/125V

Rated current 23 A | 57 A
Degree of contamination 3

Overvoltage category Il (DIN VDE 0110)
Corresponding wiring box RLS1101 | RLS1201

Cooling circuit connection

— Connect the cooling circuit on the carriage of the TKL

— Maximum pressure +10 bar must be observed

The cooling lubricant inlet temperature must be max. 5 K below the ambient temperature.
Only use suitable coolant additives (e. g. Aquaplus 22 / Petrofer)

Observe the documentation for the motor and cooling unit

x> Further instructions are available in the documentation for the linear motor

Bosch Rexroth AG, R999001340 (2017-05)
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Position measuring system

Description

The key measurement component of the Ball Rail Table TKL is the Integrated Absolute Measuring System (IMS-A)
from Rexroth. Integrating the measuring technology into the linear guide results in a mechatronic system which
combines the ability to guide mechanical loads and to measure length in one product.

Scanner with sensors (4)

Ball Rail System with
incremental scale and
absolute code band

flange socket

The Integrated Absolute Measuring System (IMS-A) consists of the scanner (4), the incremental scale (1) and the
absolute code band (2). The scanner with sensors is mounted on the Runner Block.

As it travels over them, it evaluates the incremental scale and the absolute code band integrated in the rail.

The scales are protected by a hermetically sealed welded stainless steel band (3).

Highlights

The guide and measuring system form a unit

No additional space required

No measuring inaccuracies due to deviations in parallelism between the measuring system and the guideway
Position measurement directly at the workpiece/tool

Protection class IP67 (only for the measuring system)

The inductive measuring principle allows for non-contact measurement
Contact-free scanning ensures zero maintenance

Insusceptible to magnetic fields

High resolution thanks to 40 ym signal period

Precise, absolute positioning by an additional absolute code band

No battery necessary for buffering the absolute information

VvV VvV VvV VvV Vv VvVvYVvyYVYyy
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Position measuring system | Ball Rail Tables TKL 31

Pin no. Signal assignment | Function

1 Inner shield Inner cable shield

2 A+ Analog/digital path information

3 A -

4 GND Power supply GND

5 B+ Analog/digital path information

6 B -

7 Data + IMS-A: HIPERFACE®

8 Data -

9 n.c.

10 n.c.

11 VDD Power supply VDD

12 n.c.

13 n.c.

14 n.c.

15 0V Sense Sense line* GND

16 5V Sense Sense line* VDD

17 n.c.

Housing [Outer shield Outer shield contacted via con-
nector housing

Technical data measuring system flange socket

Plug size M17
Enclosure P67
Contact type Pins
Rated voltage 60V
Rated current 3.6 A
Degree of contamination 3
Overvoltage category 1
Corresponding wiring box RGS1711
Accuracy IMS-A
Accuracy class scale (um/m) t5
Interpolation accuracy scanner (um) +0.75
Repeatability scanner (um) +0.25
Interface IMS-A
Signal HIPERFACEY)
Resolution of the digital interface (um) 1.25
Dissolvability of the 1 Vgg / 40um signal (um) 0.025

1) HIPERFACE® is a registered trademark of SICK STEGMANN GmbH.

[3> Further instructions are available in the documentation for the Integrated Measuring System

Bosch Rexroth AG, R999001340 (2017-05)
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Clamping unit
Carriage with clamping unit

On carriages with an integrated clamp-
ing unit, the air ports are located on the
longitudinal side of the carriage.

Clamping unit (MKS)

The clamping unit is used exclusively for
clamping linear axes (static holding)

Owing to the spring energy accumulator,
it is closed in the deenergized condition
(NC).

The clamping unit is usable as a proven
component in connection with a suitable
function test and in category 1 controls
as per DIN EN ISO 13849-1:2006.

For further instructions and information,
please refer to the documentation for
this product (clamping unit MKS).

A The clamping unit must only
be used when the axis is at a
standstill.

The clamping unit may not be used as a
braking unit!

Use for the emergency braking of a
moving weight is not permissible.
Clamping during movement may lead to
the destruction of the clamping unit as
well as the linear guide!

Air pressure: 0 bar

Clamps with spring force

In the event of pressure drop, the clamp-
ing profiles are pressed onto the guide
rail by a spring energy accumulator.

A quick-release valve for short reaction
times is required.

Bosch Rexroth AG, R999001340 (2017-05)
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Air pressure: 5.5 - 6.5 bar

Decompression with air pressure
The clamping profiles are held apart by
the compressed air.

— Free movement is possible




Clamping unit | Ball Rail Tables TKL 33

Circuitry? for standard air port Size TKL-225 TKL-275 TKL-325
Holding force spring mechanism"? 600 N 750 N 1050 N
Pressure min. (release pressure) 5.5 bar
a) b) :
Operating pressure 6.0 bar
Max. pressure 6.5 bar
Spring energy accumulator 4
Clamping cycles up to 5 mill. (B10d-value)?
N Braking cycles Not suitable
Air port D 4 mm
Actuation Pneumatic
theor. air consumption per cycle at 6 bar 19 cm?® 21 cm3 31 cm?3
Air quality oiled air in accordance with ISO 8573-1
class 4, filter size 25 pm
a) Air port M5
b) Air filter 1) Static holding of the carriage with axial forces up to each specified value.
Nominal diameter min. 6 mm 2) Holding force achieved by spring energy. The inspection is done in ready-mounted state with
for TKL -225 min. 4 mm a lubricated layer (ISO-VG 68) on a hardened steel rail. Using other lubricants can impact
the friction coefficient and thus the holding force.
3) The B10d-value specifies the number of switching cycles until 10% of components fail

dangerously.

Bosch Rexroth AG, R999001340 (2017-05)
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Connection overview

To connect a Ball Rail Table TKL to a Rexroth drive controller HCS, at least 2 prefabricated cables (power cable, encoder
cable) are required. Extensions can also be used where necessary (e.g. routing in the cable drag chain).

The cooling hoses must also be taken into account with liquid cooling, the air hoses if a clamping unit is used and the
electric cables if a switch is installed .

-

.-

Encoder cable Encoder cable '

(extension) (direct connection) g l
o
— R
=02, HHl B B o
3 D O -

Power cable Power cable >
(extension) (direct connection)
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Power Cable
TKL Motor Rexroth Cable designation (raw cable) Cross-section
Drive controller Extension Direct connection
HCS02.1E-W0012/28 RKL4302 (INK 0653)
MLP040A-0300 HCS02.1E-W0054 RKL4303 (INK 0653)
TKL-225 : RKL4305 1.0 mm2
HCS02.1E-W0012/28 (INK 0653) RKL4302 (INK 0653)
MLP040B-0250
HCS02.1E-W0054 RKL4303 (INK 0653)
HCS02.1E-W0012/28 RKL4306 (INK 0650)
MLP070A-0300
HCS02.1E-W0054/70 RKL4311 RKL4307 (INK 0650)
TKL-275 1.5 mm?2
HCS02.1E-W0012/28 (INK 0650) RKL4306 (INK 0650)
MLP070B-0250
HCS02.1E-W0054/70 RKL4307 (INK 0650)
HCS02.1E-W0012/28 RKL4306 (INK 0650)
MLP100A-0190 RKL4311 1.5 mm?2
HCS02.1E-W0054/70 (INK 0650) RKL4307 (INK 0650)
HCS02.1E-W0054/70 RKL4309 (INK 0602)
TKL-325 MLP100B-0250 RKL4312 2.5 mm?
HCS03.1E-W0100/150 (INK 0602) RKL4310 (INK 0602)
HCS02.1E-W0054/70 RKL4314 (INK 0603)
MLP100C-0190 RKL4316 4.0 mm?
HCS03.1E-W0100/150 (INK 0603) RKL4315 (INK 0603)
Encoder cables
TKL (position measuring system) Rexroth drive controller Cable designation (raw cable)
Extension Direct connection
-225/-275/-325 | IMS-A (HIPERFACE") Multi-encoder interface EC RKG0057 (REG 0011) | RKG0055 (REG 0011)
1) HIPERFACE® is a registered trademark of SICK STEGMANN GmbH.
Technical data raw cables
Raw cable | Cross-section | Diameter D Weight of chain Use Bending radius Bending cycles"?
power cores E-chain
(mm?2) (mm?2) (kg/m) Fixed Flexible
INK 0653 1.0 12.0+ 0.5 0.250
INK 0650 1.5 122+ 0.5 0.275
5xD 75xD
INK 0602 2.5 148+ 1.0 0.380 yes 5 million
INK 0603 4.0 1720+ 05 0.490
REG 0011 - 10.0+£0.3 0.027 4xD 75xD

1) Drag chain parameters: Acceleration max. 10m/s?; travel speed max. 5m/s; travel distance horizontal max. 50 m (maximum values only valid
individually)

2) Changes to the above parameters (acceleration, speed, travel distance) will affect the service life of the cable or the number of bending cycles!
Please consult us.

x> Further instructions are available in the documentation for the linear motor, the drive controller and the connection cables.
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Switching system

Overview

Item
1 Mechanical switch (with additional

components)
2 Switching cam

3 Cable duct (length max. 4m)
4 Proximity switch (with additional
components)

Switching point distance

Distance between switch activation points of
two switches

For switch combination Min. spacing

(mm)
mechanical - mechanical 60
mechanical - proximity 45
proximity - proximity 12.5

e EH e [ e e 3z
+ 0, L T
= ## %
= & &+ 4 . . P~
[ * * \
— =+ = + % = + + F ¢ +F ¢ F_]
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— i ] I e
=) 4 L 2 o* 1160 ©
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Cable duct . . e
— The cable duct holds a maximum of two cables for mechanical =l &=\
switches and three cables for proximity switches. H
— The duct is fixed by being clipped into the T-slot on the table % NN
and is secured by tightening the fixing screws. ——H—H——‘ e
— The fixing screws and cable grommets are supplied with the 7 ﬁ M
—Jl
duct. S0 (=N
\ 20
Switches and attachments
ltem Part number
1 Mechanical switches see section on switches
— Mounting components without switch R117500165
2 Switching cam R117500150
Cable duct (length max. 4 m) R039662017, length ....... mm
4 Proximity sensors see section on sensors
— Attachment parts (without sensors) R117520152

Bosch Rexroth AG, R999001340 (2017-05)
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Sensors
Proximity sensor with M8x1 plug
200 36,5
©|
©
J |__\ Seseee T
—{d | ] (AT %
o UHRHR L gl 1 =
N| o [a] o
~ Q
3 ’ N
\} ,
A L - )
- S I \
¢ <
¢ - 30 LED
10,3 S
(9]
165 )
] o
[(e]
10,5
R901420156 R901420149
R901420158 1 \ + R901420152 \
O P 2 A
4 4
3 b% ] o+ b%
PNP - NO = PNP - NC P
T TN
_l_- L+ _l_- L+
—»—i—i NO —>—i—i NC
_i—z M _i—g M
S ] I — .
% == D =
4 4
NPN - NO i NPN - NC F
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Use Limit switch Reference switch Limit switch Reference switch

Part number R901420149 R901420156 R901420152 R901420158

Designation BES 517-351-NO-C- BES 517-398-NO-C- BES 517-352-NO-C- BES 517-399-NO-C-
S49-00.2 S49-00.2 S49-00.2 S49-00.2

Functional principle inductive

Operating voltage 10-30VDC

Load current <200 mA

Switching function

PNP/normally closed (NC) | PNP/normally open (NO) [NPN/normally closed (NC) | NPN/normally open (NO)

Connection type

Cable 0.2 m and plug M8 x 1, 3-pin with knurled screw

Function indicator v
Short-circuit protection 4
Reverse polarity protection v
Switching frequency 2.5 kHz

Max. permissible approach speed

depending on the switch tab

Suitable for drag chains?

Torsion-resistant”

Weld spark-resistant?

Cable cross-section? 3x0.14 mm?
Cable diameter DV 3.5 £0.15 mm
Static bending radius® 12 mm
Dynamic bending radius® 12 mm
Bending cycles” —
Ambient temperature -40 °C to +70 °C
Enclosure IP65
MTTFd (acc. to EN 1SO 13849-1) MTTFd = 830 years | MTTFd = 585 years
Certifications and approvals?
PP c € B@Ui Howlis

1) Technical data only for the cast-on connection line at the proximity sensor.

Extension cables are available for even more performance, e.g., for use in a power cable chain (see below).
2) No certificate is required to introduce these products to the Chinese market.
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Switches

Mechanical switch with M8x1 plug
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Use

Limit switch

Reference switch Limit switch Reference switch

Part number

R913048215

R913048214 R913048217 R913048216

Designation

BNS 819-X1002-99-R-10

BNS 819-X1001-99-R-10 | BNS 819-X1004-99-R-10 | BNS 819-X1003-99-R-10

Functional principle

mechanical, roller

Operating voltage

10-30VDC

Load current

<200 mA

Switching function

PNP/normally closed (NC)

PNP/normally open (NO) | NPN/normally closed NPN/normally open (NO)

(NC)

Connection type

Cable 0.2 m and plug M8 x 1, 3-pin with knurled screw

Function indicator

Short-circuit protection

Reverse polarity protection

Switching frequency 3.3Hz
Max. perm. approach speed 1m/s
Suitable for drag chains™® —
Torsion-resistant” -
Weld spark-resistant” -
Cable cross-section? 3x0.14 mm?2
Cable diameter DV 4.3+0.2 mm
Static bending radius® 12 mm
Dynamic bending radius® 12 mm

Bending cycles?

Ambient temperature

-5 °Cto +70°C

Enclosure IP65

B10d value 5x10° (wet area); 10x10® dependent on current load (dry area)
Certifications and

approvals? C € @” Rgqu

1) Technical data only for the cast-on connection line at the mechanical switch.
Extension cables are available for even more performance, e.g., for use in a power cable chain (see below).
2) No certificate is required to introduce these products to the Chinese market.
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Extensions

Pre-assembled on one side

- Connection diagram F-—-—-— A
M- :

= 1 brown (BN) (+) | [

3 blue (BU) (=) |

Dimension drawing 4 black (BK) (signal) I

|

|

3
3
e |
b c
ol %X
i
<l 00 =
75 +25
39 L 20
Part numbers
Use Extension cable
Part number R911344602 R911344619 R911344620
Designation 7000-08041-6500500 7000-08041-6501000 7000-08041-6501500
Length (L) 0.5m 10.0 m 15.0m
1. Connection type M8x1 3-pole straight female connector
2. Connection type Free cable end

a) Contour for 6.5 mm corrugated tube (inner diameter)
b) Cable grommet
c) Cable label in accordance with labeling regulation

Bosch Rexroth AG, R999001340 (2017-05)
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r-——-" r-——-"
;,.43;»;“% Connection diagram ! ——|—|—c 1
1 brown (BN) (+) |4-_i—|c 4 |
3 blue (BU) () A : L o]
Dimension drawing 4 black (BK) (signal) !____; !
1 a 1
b
4 <J = 4
c
3 3
S % =Sl ! 0 IS rm;l%g g
SN = i N T — o i S ==
1 (= — 1
75 25
39 L 32
Part numbers
Use Extension cable
Part number R911344621 R911344622 R911344623 R911344624 R911344625
Designation 7000-88001- 7000-88001- 7000-88001- 7000-88001- 7000-88001-
6500050 6500100 6500200 6500500 6501000
Length (L) 0.5 m 1.0m 2.0m 5.0m 10.0 m
1. Connection type M8x1 3-pole straight female connector
2. Connection type Straight plug, M8x1, 3-pin

Technical data for extensions pre-assembled on one or two sides

Function indicator -

Operating voltage indicator -

Operating voltage 10-30VDC

Type of cable PUR black

Suitable for drag chains 4

Torsion-resistant v

Weld spark-resistant v

Cable cross-section 3 x 0.25 mm?

Cable diameter D 41 0.2 mm

Static bending radius 5xD

Dynamic bending radius 10xD

Bending cycles > 10 mil.

Max. permissible travel speed 3.3 m/s - at 5 m travel range (type) up to 5 m/s at 0.9 m travel range
Max. permissible acceleration 30 m/s?

Ambient temperature when secured -40 °C to +85 °C

Ambient temperature when loose -25 °C to +85 °C

Enclosure P68

Certifications and approvals c € u@us c@ﬁs @ H;{IS

a) Contour for 6.5 mm corrugated tube (inner diameter)

b) Cable grommet
c) Cable label in accordance with labeling regulation
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Extensions
Plug
Dimension drawing Connection diagram Connector
r-—-—-— A side view
40,8 |' ==
' ' 4
-—o |
Te)
ol ] = | L ;
R901388333 S = L] %/ I I
/ | |
SW9 i3 m_——0 I
Lo a
r-——-—-—" A
47 | 1 mm—o0 |
L9 o
I I 4 3
— 14 mm—O |
| X | |
i — ' '
8 s [ |
R901388352 | 3 | 1IN 72
| |
Lo — . ol
Part numbers / technical data
Use Single plug
Part number R901388333 R901388352
Designation 7000-08331-0000000 7000-12491-0000000
Version straight
Operating current per contact max. 4 A
Operating voltage max. 32 V AC/DC
Connection type Straight plug, M8x1, 3-pin, Straight plug, M12x1, 4-pin,
IDC, self-locking screw IDC, self-locking screw
Function indicator
Operating voltage indicator
Connection cross-section 0.14 ... 0.34 mm?2
Ambient temperature -25 °C to +85 °C
Enclosure IP67 (plugged in & screwed down)
Certifications and : C; v
'3
_approvals EN“S P<J RoHS
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Adapter
Dimension drawing Connection diagram
43 )
= o
1) mmp—+—(C |1 4
— _ 4 3 ' ' ' .
i
0 & = 1) =k A i, s .
= == ] L
R911344591 | I L |
3, m—— —( .3
L.—.d L.—.d
F-—-———-—- A 4
42 | | ——————< | 1
e ‘ | ¢ i3 3 1
HEI?J X 4
o) 3
o) =i V_Elg 4 3 [ [
o ‘é’ ) L 2 QH H© i: : @ brass
= H
ELEN I pHEg =™ o
S i i
| |° 3 1
R911344592 . L (4
[N |
@ nickel-plated
Part numbers / technical data
Use Adapter Adapter or distributor
Part number R911344591 R911344592
Designation 7000-42201-0000000 7000-41211-0000000
Version straight for 1 sensor Straight, for 1 - 2 sensors
Operating current per contact max. 4 A
Operating voltage max. 32 V AC/DC
1. Connection type Straight female connector, M8x1, 3-pin, self- 2 X straight female connectors, M8x1, 3-pin,
locking screw thread self-locking screw thread
2. Connection type Straight plug, M12x1, 3-pin, Straight plug, M12x1, 4-pin,
self-locking screw thread self-locking screw thread
Function indicator -
Operating voltage indicator -
Connection cross-section -
Ambient temperature -25 °C to +85 °C
Enclosure IP67 (plugged in & screwed down)
Certifications and 4 u@us @ V4
approvals RoHS e RoHS
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Distributors

Passive distributor

SouENEs
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Part numbers / technical data

Use Passive distributor

Part number R901425737 R901429917 R911344592
Designation 8000-84070-0000000 8000-84071-0000000

Version Straight, for 1 - 4 sensors

Operating current per contact max. 2 A

Operating voltage 24V DC

Switching logic PNP | NPN

1. Connection type 4x straight female connector, M8x1, 3-pin, IDC, self-locking screw thread

2. Connection type Straight plug, M12x1, 8-pin, IDC, self-locking screw thread Sv?ee the adapter for
Function indicator 7 technical data and drawing
Operating voltage indicator 4

Connection cross-section -

Ambient temperature -20° to +70 °C

Enclosure IP67 (plugged in and screwed down)

Certifications and approvals |
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Attachment parts for passive distributors

Holding plate for passive distributors

Holding plate for holding clip

Part numbers

Use For passive distributors R901425737/R901429917 For passive distributor R911344592
Holding plate R117500167 R117500166
Accessories for passive distributors
45 30
25 3,8
| | | T
J 7@\,, L |

Holding clip

Screw plug

48

Part numbers / technical data

Use For passive distributors R901425737/R901429917 For passive distributor R911344592
Holding clip - R913047341
Designation - 7000-99061-0000000

Set - 1 pc.

Screw plug R913047322 -

Designation 3858627 -

Set 10 pcs. -
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Extensions for passive distributors

Extensions for passive plugs

R911371982 R911371981
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Use Extension cable for passive distributor Extension cable for passive distributors
R911344592 R901425737/R901429917

Part number R911371982 R911371980 R911371981 R911371983

Designation 7000-40021-6540500 | 7000-12221-6541500 | 7000-48001-3770500 | 7000-17041-3771500

Length 50m 15.0 m 50m 15.0 m

1. Connection type

Straight female connector, M12x1, 4-pin

Straight female connector, M12x1, 8-pin

2. Connection type

Straight plug,
M12x1, 4-pin

Free cable end

Straight plug,
M12x1, 8-pin

Free cable end

Function indicator

Operating voltage indicator

Type of cable

PUR black

PUR gray

Operating voltage

30 VAC/DC

Operating current per contact

max. 4 A per contact

max. 2 A per contact

I
Suitable for drag chains v
Torsion-resistant v
Weld spark-resistant v
Cable cross-section 4 x 0.34 mm? 8 x 0.34 mm?
Cable diameter D 4.7+ 0.2 mm 6.2 + 0.3 mm
Static bending radius >5xD
Dynamic bending radius >10xD
Bending cycles > 10 mill.

Max. permissible travel speed

3.3 m/s - at 5 m travel range (type) up to 5 m/s at 0.9 m travel range

Max. permissible acceleration

< 30 m/s?

Ambient temperature when secured

-40 °C to +80 °C (90 °C max. 10 000 h)

Ambient temperature when loose

-25 °C to +80 °C (90 °C max. 10 000 h)

Enclosure

IP67 (plugged in & screwed down)

Certifications and approvals

(3 "@“s c@ﬁs @ nafls
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Combination examples
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Sensor extensions Plug
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wie v =
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Screw plug Passive distributor Extensions for passive distributors .
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Accessories
Cable drag chain

L - B
‘ Lca I-KU Bi
1 "R . o
+ 7 e 7 +
I
T
=
K A
L/2 | T /\ -
— ‘ A B _bs
Separators are installed at every second link
Motor power [ )
cable 11 n
l <
2
X
| | B,
Encoder cables Data cable Cooling hoses
TKL -225 TKL -275 / -325
A N
Ly Iy
Ly
6,5
| |
j— ﬁlﬁJ ] — ]
o — | P —
N7 v \>2 0|
n, Nl S0 m n, m¢ &l df 5{
) )
; N7 — % 1
=== 7‘7 ———= -
40 12,5 48,5 16,5
52,5 ‘ 65
62 | 74
TKL Part number Dimensions (mm) Max. Weight of
Cable drag Assembly kit accel. [chain
chain1m Mounting Aperm |Mc
sections accessories | by| bs| B;j| B¢| H| H{| hy| hjj KR| Lxy| n,| Sy T Z| (m/s?) (kg/m)
TKL-225 A [R345403079 |R141400023 |36| 104| 50| 63| 228| 130(28|20| 100| 100| 4| 2.0| 34.5| 475 50 0.53
B 90 492
TKL-275 A [R345403095 |R141400024 |44 | 121| 58| 76| 286| 180(36|26| 125| 150| 4| 2.5| 45.5| 610 50 0.95
B 80 575
TKL-325 A [R345403095 |R141400024 |44| 121| 58| 76| 286| 170/36|26| 125| 50| 4| 2.5| 45.5| 561 50 0.95
B - 508
C| - 466
Dead weight of the supply lines TKL -225 -275 -325
in the cable drag chain With cooling line (kg/m) 0.6 0.7 0.9
Without cooling line (kg/m) 0.4 0.5 0.7
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Number of chain links n, 05-(L-Ly) +Z ne = number of chain links

Round up the result. Ne = T L = length of linear motion system
L.a = length of carriage

Chain length L, Lo=ng-T L. = chainlength

(without connectors) T = chain pitch

0.5 - (1660 — 400) + 492

Calculation of chain length o=
(example) 34.5

ne = 32.52 round up to 33

L.=n; - T=33-34.5 mm= 1122 mm round up to 2000 mm = 2 round up to (m)

Self-supporting length L;

Max. travel

TKL-225
i
40
£
£
(o)
=< 3,0
£
(o))
-
c &
- 2,0 -
52 N
ot N
= 8. 1,0 N
£ o S
2 N\
22
S35 .| bolitm)
z @ 05 1,0 15 2,0 o
o E T T T T —
10 20 3,0 40
(m)
Travel distance
TKL-275 / TKL-325 \
. 40
£ AN
£
-
£ 6 N
L2y 20
S £
o €
£8
c a 10
]
oo
. o L
—— L = self-supporting length T%‘ o . _ L obi(m)
————Lp = length with permissible sag o € ° " "o ‘, -
1,0 20 3,0 40

(m)

Travel distance
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Documentation

Note: The measurements are taken with the unit screwed down and assuming an ideally flat mounting base surface.

Standard report The standard report serves to confirm that the checks listed in the report have been
Option 01 carried out and that the measured values lie within the permissible tolerances.

Checks listed in the standard report:

— functional checks of mechanical components

— functional checks of electrical components

— design is in accordance with order confirmation

Frictional force of complete system Example
Option 02
The moment of friction force is measured (F)V

over the entire travel range. Advance Return
3.2
2.4

I Wwwm-ﬂmw . Jf\h

0 '
O.g bt w l 'HWMNM"W%M t (ms)
1.

2.4 |

3.2

1) In % of Fyy = continuous force

Travel accuracy Several measuring points are passed during the total travel.
Option 04 The following deviations are determined:
Yawing
Yawing is angular deviation about the Example Base length 100 mm
vertical axis. This angular deviation is
converted to a linear deviation in mm
on the basis of a standard length and is 3.0 7
plotted on the graph. € ;g
The base length is given in the diagram. ‘g’ 1'5 | e - -
05 1 e e
® 0.0 o T b SRR .
o) l} ~._.. ’____-
-0,5 1 pONIE
-1,0
Vertical axis -2,0
-2,5 1
-3,0 -
-3,5 -
-4,0
-4,5
I -5,0
Positioning 0 110 220 330 440 550
movement
Measured travel (mm)
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DBR AUTOMATION SL, Malaga Spain, Telf: +34 951709474 E-mail: comercial@dbrautomation.com



Pitching

Pitching means angular deviation about
the horizontal axis. This angular deviation
is converted to a linear deviation in mm
on the basis of a standard length and is
plotted on the graph. The base length is
given in the diagram.

Horizontal axis

Positioning
movement

In addition to graphical representation
(see illustrations), a measurement report
is supplied in table form.

Positioning accuracy to VDI/DGQ. 3441
Option 05

Measurement points are selected at
irregular intervals along the travel. This
enables even periodical deviations to be
detected during positioning. Each mea-
surement point is approached several
times from both sides. This will give the
following parameters.

Positioning accuracy P

Positioning deviation P,

Reversal range U

Position variation range Pg

Service and information | Ball Rail Tables TKL 55

Example Base length 100 mm

Deviatio

0 110 220 330 440 550

Measured travel (mm)

25 - Example

Deviation (um)

-75 4

-100

T 1
6125 700
Target position (mm)

T T T T T T
0 87,5 175 2625 350 4375 525

The positioning accuracy corresponds to the total deviation.

It encompasses all the systematic and random deviations during positioning.

The positioning accuracy takes the following characteristic values into consideration:
— positioning deviation

— reversal range

— position variation range

The positioning deviation corresponds to the maximum difference arising in the mean

values of all the measurement points. It describes systematic deviations.

The reversal range corresponds to the difference in mean values of the two approach
directions. The reversal range is determined at every measurement point. It describes
systematic deviations.

The position variation range describes the effects of random deviations.
It is determined at every measurement point.

Bosch Rexroth AG, R999001340 (2017-05)
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Lubrication

Lubrication notes

A  The one-point lubrication
connection of Ball Rail Tables TKL is
designed for grease lubrication only!

Basic lubrication is applied in-factory
before shipment.

The only maintenance required is
re-lubrication of the guideway via the two
lube ports (1) using a manual grease gun
with extension tube.

For further information on lubricants /
lubrication intervals, see instruction
manual.

Normal operating conditions Normal operating conditions

Ambient temperature 0°C..40°C
Defrost no
Load See technical data
Travel speed with High Precision Ball Runner Blocks, max. 5 m/s
Order example
Ordering data Description
Ball Rail Table TKL -225 Ball Rail Table
(Part number): R1450 305 10, 1660 mm TKL -225, length 1660 mm
Version = IMO1 with integrated position measuring system, as shown in diagram IMO1
Guideway = 03 Ball Rail Systems
Drive = 17 with primary part B with motor winding 0250
Carriage = 12 one carriage 400 mm long, Standard Ball Runner Blocks, preload 8%
Cover = 01 with polyurethane bellows
Position measuring system = 25 with integrated position measuring system IMS-A
End position damping = 22 with buffers and clamping unit
1. Switches = 111 -A + 400 mm | proximity sensor, PNP NC, in switching position + 400 mm
2. Switches = 111 -A — 400 mm | proximity sensor, PNP NC, in switching position - 400 mm
Cable duct = 20 1500 mm | cable duct 1500 mm long (loose)
Switching cam = 16 with switching angle (for switch actuation)
Documentation = 01 with standard report

Bosch Rexroth AG, R999001340 (2017-05)
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Inquiry/order form

Bosch Rexroth AG
Linear Motion and Assembly Technologies
D-97419 Schweinfurt, Germany

Rexroth Ball Rail Tables TKL

Service and information | Ball Rail Tables TKL 57

Telephone +49-9721-937-0

Fax (0 97 21) 9 37-350
(direct)

To be completed by customer: Inquiry |:| /Order |:|
Ball Rail Table TKL
(Part number): - - , length

mm

fype pEEEE
Guideway
Drive
Carriage
Cover
Position measuring system =
End cushioning =
Switch 1
Switch 2
Cable duct
Switching cam
Documentation =

]
)
00O

mm
mm
mm

Quantity Acceptance of: pcs,

per month,

per year, per order, or

Comments:
From

Company:

Address:

Responsible:

Department:
Phone:

Fax:

Bosch Rexroth AG, R999001340 (2017-05)

DBR AUTOMATION SL, Malaga Spain, Telf: +34 951709474 E-mail: comercial@dbrautomation.com



58 Ball Rail Tables TKL | Service and information

Further information

Bosch Rexroth homepage: RO wrasmsns TeS—— a\

Bosch Group

http://www.boschrexroth.de

Bosch Rexroth. The Drive & Contral Company.
««««««« sicher und Antriebs- end von Bosch Rexroth bewegt + eShop

Maschinen und Ani: jeder . Das blndelt die weltweiten
in den Mokile und sowle
Fabrikautomation fur die Entwicklung innovativer Komponenten, maBigeschneiderter Systemlésungen und
Dierstleistungen. Bosch Rexroth bietet seinen Kunden Hydraulik, Ebekirische Antriebe und Steuerungen.
sowbe Linear- und Mos aus einer Hand.

Connected Automation

- ALk B 4. - 10 Mai 2017 in Halle 18
1=, ‘Stand £01 aul der interpack in

Dusseldorf.

Product information Ball Rail Tables TKL:
https://www.boschrexroth.com/de/de/produkte/produktgruppen/lineartechnik/linearsysteme/schienenfuehrungstische/index

ReXroth  rouesconoiconpany
Bosch Group

“ prochiee - [

¢ Produkte Schienenfiithrungstische
€ Produktgruppen

2 > Schwsnerbibrungsiische

Lineartechnik

€ Linearsysteme

Compastmedule » ’
Linearmadule » _
Omeganodule > 'i
megamodul o
i »
>

Prizi

nsmodule TK K T K L

Bl it den Schisnenfishrungstischen TKK und THL bistet Rexmath sinbaufertize ~Prodakadckumentation

Lasungen fir lineare Bewegungsaufgaben mit hohen - Onsskatalog und CAD-Datelen
Seeifyy il Cie ot Schier i

Aktuatoren » it . - N

Altuatoren besteht aus bearbeiteten Aluminismgeofilen ader Stahl mit Anschiagkanten.

Antriebseinheiten mit > In die steife Achse eingsbaut sind Kugelsch gen von Riexrath mit
vies Langen Fishrungewagen = Seblitten, Dies h

Kugelgewindetricben

(TKK) oder Li

Um fir jede Kundenanwendung di
Baren, gibt &3 pesserde Antrickaacil

Steucrungen, Motoren und >
Zubehdr

Auswahl- und ¥ Kupplung sowie hiedere M
Auslegungstool

Vorteile auf einen Blick

TKK (mit Kugelgewindstrieb)

Al sieet s tscbat Sting Ealp st
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Product configurators:
https://www.boschrexroth.com/de/de/produkte/produktsupport/konfiguratoren-und-tools/index

Konfiguratoren und Tools
d: Bosch Rexroth bistet eine

< Produkte

My iert, libersichtiich und
Wielzahl am Hilfsmitteln, um dée Id.
Eroduktldsungen  unterstitzen,

ifikation bza.

< Produk

Auswahl vorhandener Standarcprodukte bow, dber die
irte Varianteneratellung bis hin zur Beachleonigung der

Bestellprozesse kinnen 5

4 io wiihlen:

Produktkonfiguratoren Engineering Tools
- Erweiterte Funktionen (Planung,
B

- Rund um die Uhr ereichbar
Urnfassende Kanatr . Berechnuang ...

Konfguratiorsdokumentation - Offine-Verfigharket
einschliefilich CADH-Cateien) - Support beim Einkaufsprozess

Korfiguration dber
Typenbezeichnung oder Funktion

ktrische Antriebe und Steuerungen

iekydraulik

> Indus
v Lineartechnik

Engineering Teols

r Motion Besigner

lect

Produkthonfiguratoren
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The Drive & Control Company Rex rOt h
Bosch Group

Bosch Rexroth AG
Ernst-Sachs-StraBe 100
97424 Schweinfurt, Germany
Tel. +49 9721 937-0

Fax +49 9721 937-275
www.boschrexroth.com

Find your local contact person here:
www.boschrexroth.com/contact

[=] 3 ]

The data specified above only serve to describe the product.
Since our products undergo continuous further development, no statement

R999001340 (2017-05) regarding any particular quality or suitability for any particular use can be
Replaces R310EN 2351 (2010-05) derived from this information. The information given does not release the user
© Bosch Rexroth AG 2017 from the obligation of own judgment and verification. Our products are
Subject to change! subject to natural wear and aging.
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