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Applies to Profiled rail system and Linear
bushing

If your application is not included you are
welcome to contact Bosch Rexroth.

Choose the tab Project > Request of Information

or visit www.boschrexroth.com/Imd
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System dimensions Runner Block

Linear Motion Designer
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= Linear Motion Designer verionaa
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Start Application System dimensions System dimensions
= PE Runner block Screw Assembly

Drive % Dimensioning
Y -
X
l‘ wr
Distance LY in Y-direction 150|[mm] Runner block center to center 800 |[mm]
distance LW1
Distance LZ in Z-direction 50([mm]

Runner block center to center [mm]

distance LW2

Stiffness in X-direction 1.0e+01|[N/um]

Guide rail center to center distance 500|[mm]
LS

Rotational angle

90°
2
: o
CPE«P [
270
Rotational angle o o |71
90"

270"

Rotational angls B o |[°]
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Applies to Profiled rail system and Linear bushing

Drive

Enter the position of the drive
Schematic representation

Stiffness in X-direction

Stiffness of the drive, if known (Influence on the
displacement calculation in X-direction)

Dimensioning
Enter runner block/bushing distance

Enter guide rails/shafts distance (Required fields)

Rotation angle

Rotation angle a: Rotation around the X-axis (e.g. 90°
at wall mounting)

Rotation angle [3: Rotation around the Y-axis (e.g. 90°
at vertical applications)

Text with dotted subline = Mouseover help text
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System dimensions Screw Assembly
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@ Linear Motion Designer
Linear Motion Designer versionaa

i

Bearing side 1

Runner block

System dimensions System dimensions
Screw Assembly

Screw Assembly journal bearing
= Fixed - Floating

Dynamics ‘ ‘

" ‘ ‘

Bearing side 2

Screw Assembly Journal Bearing
Lead of screw [P]

Bearing centre to centre distance [L;]

Fixed - Floating ~

10

1000|[mm]

Rotational angle

Rotational angle o

Rotational angle 3

= Fixed - Fixed
= Fixed - Free

Lead of screw (Required)

The lead can still be adjusted when selecting the nut

Bearing centre to centre distance (Required)

The value is determined exactly after selection of the
spindle ends

~~ Rotation angle f3

= f.e.90° at vertical applications

Text with dotted subline = mouseover help text
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Dynamics

] Lines Mton Designer - X | [ tinesr Motion Designer - X
Eunear Motion Designer v. ﬁ)‘"’gﬂ] Linear Motion Designe E’f’:‘i&b
] ] [ =

Motion profile

Dynamics  Partoftime  Percentage of stroke  Motion profile

Dynamics  Partoftime  Percentage of stroke
Phase T4 T2 T3 T4 T35 T 17 T8 T9 TI0 T4 T2 T3 T4 TI5 T6 T7 T8 Phase T T2 T3 T4 Ts Te 7 T8 T9 TI0 T T2 T3 T4 T8 T6 T T8
5 [mm] 125 |[s00 |[125 | [125 | 500 |[-125 ED py [%] 125 | [250 |[125 |[125 | [250 | [125
v [m/s] 0.250 | [0.500 | [0.250 | [-0.250 [-0.500] [-0.250] vy [m/s] 0.250 | [0.500 | [0.250 | [-0.250] [-0.500| [-0.250]
ay [m/s?] 1 0.00 | 1 1 0.00 | 1 3 [m/s?) 1 0.00 | [1 1 0.00 | [1
Name Name
asl%] 83 333 83 83 333 83 %] a3 333 83 a3 333 83
au[%] 125 250 125 125 250 125 Gul%] 125 250 125 125 250 125
Delete Dalete
255
%
2%
205 5%
10%
0%
50
%

[E5 LinearMoton Designer - X
Linear Motion Designer v :gxl:gg!

5

Dynamics  Partoftime  Percentage of stroke  Motion profile
Phase Tt T2 T3 T4 Ts Te 17 T8 T9 T T4 T2 T3 T4 T Tie T7 T8
v m/s] 05 |fos5 1o 05 |05 |[o
nmin® (3000 | [3000 | o | [3000] 3000 [o
admis?l [t oo | [+ |[1 000 | [t
tls] 050 | 1 050 | [050 |1 0.50
s (mm) 125 | [s00 | [125 | [425 | [500 | [125
s [mm] 125 625 750 875 1375 1500
as[%] 83 333 83 83 333 83
%] 125 250 125 125 250 125
Delet

05

05

03

03

_ oz

7 01

E oo

s

02

03

04

05

05

0 s 1 B
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Partoftime  Percentage of stroke  Motion profile

Dynamics

Input via stroke and time
Stroke (s) 400|[mm]
Time (t) 1)ls]

Motion profile
Trapeze profile (1/6)

" v=[0480]im/s]
. L e [sefmis

Triangle profile Trapeze profile (1/3)

v="[0.600]m/s]
= [ Leom/s]

v="0.800]m/s]
= | weoftm/s] /N
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Input options

Dynamic cycle *
= Enter velocity, acceleration, time, distance

Part of time *

= Enter percentage duty cycle of the respective phases
and average speed

Percentage of stroke *
= Distance of the respective phases and average speed

Motion profile
» Predefined cycles

* |nput via stroke and time

* A change between the input options is possible

Text with dotted subline = mouseover help text

rexroth

A Bosch Company




Quick-Guide Linear Motion Designer

Process

Linear Motion Designer
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= Linear Motion Designer verionaa
06 6
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Process Result ‘ ‘ Project ‘

Masses Forces Additional loads Tips
Selection Mass 1 = a Dynamic equivalent external load without Az
Weight [ke] 200 s FW 1 4289.81 [N]
gt .‘) > FW 2 2825.67 [N]

Designation [ W3 1157.99 [N]

" : "5_}, FWa 479.74 IN)
Coordinates [mm] ‘ s - = -’,‘\ -

‘i:"-,

X [150 Y (200 z [soo “d ks
Phase T1 T2 T3 T4 15 T6 T7 T8 T9 TLI0 Ti1  Ti2 Ti3 T4 Ti5 Ti6  Ti7  Ti8

8 0O B O O O

Mass active

w [mys]

Provisional result

© Bosch Rexroth B.V. 2021. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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Process data

Masses

Input up to 9 masses

Masses activated in all phases, de-activate if not
required

Acceleration forces in direction of travel are calculated
automatically

For multi-axis applications, enter the lateral acceleration
(aguer, y @and g, ;) in the respective phases. The lateral
forces are calculated automatically

Forces

Input up to 12 forces
Forces must still be activated in the active phases

Additional loads

The additional load is added to each carriage in each
phases

Tips: calculation assumptions and design tips
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Result Runner Block

|

Linear Motion Designer

= Linear Motion Designer version a1
»!

Runner block Service performance Lubrication

B Load cap. reduction, if runner block distance is smaller 1.5 x runner block

length Fenax [N]

B3 short stroke factor f; 1

Show selection

Operating factor f,, 1

Fm [N]

Lip [km]

=Mic equivalent load

without Fy [N] with Fy [N]
Selection guide

FW1 4282.62 7957.72
Type of linear Roller rail system - _— a
zuidance FW 2 2814.77 7093.64
Type of RB R1853 - Accuracy class P - WS presat

FW 4  424.01 5729.28
Preload c2 - with/without chain without = ?

Maximum load in phase 3 on runner block 1

Theoretical ngg

Deflection of the application force points

Size  Material number C [N] M; [Nm] My [Nm] Fy [N]

25 R1853 222 2x 33300 432 420 2720 Warnine mes
45 R1853 422 2x 132300 3270 2690 8790

35 R1853 522 2x 174000 5100 4420 12900

65 R1853 622 2x 295900 10510 8870 21900

Process Result

sch Compan:
Project

8131 CfFm 19.11

Te expectancy of the most heavily loaded runner block

7957.7 9.41 v [m/s] 0.375

1.761e+05 1.304e+05  Cycles 1.174e+08

N

53,

— = Service Performance: Input data for service
performance or required lifetime
» Lubrication: Calculation to lubrication interval and
quantity

Selection guide: Product proposal based on industry
and application specifications

_ Calculation

=  Automatic detection if the runner block distance is
to small (deselected)

= Automatic detection from short stroke (deselected)

= Automatic matching from limiting values (max.
acceleration, max. velocity, ...)

= Notes at low load ratio

N\ Show Deflection (See next page)

Help

BEn.
=

Shows the legend to descriptions and information about

© Bosch Rexroth B.V. 2021. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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S Lirear Mosion Designer _ . Deflection values of the individual application force
points in the respective phases

Displacements of the force application points based on |unlcaded condition
Red values are max. values per phase, per appl. force
Selected Guide R1853 322 2x point

N T~

N
Coordinates of force 1 Coordinates of force 2 Coordinates of force 3 Wordinales of force 4

i

X=200 mm Y=200 mm 2Z=500 mm || X=150 mm Y=200 mm 2Z=500 mm || X=0mm Y=0 mm Z=0 mm || X=0 mM\Y=0 mm Z=0 mm || X=0 mm Y=0 mm

Phase AX [pm] AY [pm] AZ [pm] AX [pm] AY [pm] AZ [pm] AX [pm] AY [pm] AZ [pm] || AX [pm] Am{] AZ [pm] || AX [pm] AY [pm] AZ [ DeerCtion Of the application force pOints refer to
T o041 2.05 -2.23 .41 2.04 -2.20 - - - . - N - - - unloaded condition

T2 0.66 2.04 -2.32 0.66 2.04 -2.26 - = - - = - \ -
T3 0.80 2.03 -2.40 0.90 2.03 -2.32 N

T2 0so 203 240 |bso 208 2m || 3 : : 3 : 3 : : = Starting position is an unloaded condition on the runner

TS 0.66 2.04 -2.32 0.66 2.04 -2.26

0.41 2.05 223 0.41 2.04 -2.20 bIOCks

Deflection of the application force points refer to phase
T1...T18

» e.g. phase T2, the deflection values in phase T2 are set
to zero

rexroth
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Result Linear Bushing

Linear Maotion Designer - X
= Linear Motion Designer vesionai h
A Bosch Company
e
With Shaft support rail Robust Low cost Stainless Dynamic equivalent load
. Linear bushing 1 428.16 N
Series Compact Linear Bushing - ° o
Linear bushing 2 281.32 [N]
Type Mormal, without wiper seals -
Linear bushing 3 115.87 [N]
Shaft Solid shaft ~ | Material Heat treated steel Cf53 ~

number Linear bushing 4 41.51

Maximum load in pha n Linear bushing 1

Load cap reduction, if linear bushing distance is smaller 1.5 x linear bushing

length C/Fmax 5.10 Co/Fmax 2.87

Short stroke factor f; 1 Operating factor fy, 1

Theoretical nominal life expectancy

/ Fom [N] 428.2 C/ Fm 5.44 Vi [m/s] 0.375

Lig [km] 1.612e+04  Lpyg [h] 1.194e+04  Cycles 1.074e+07
& Material number CIN] CyIN]l Shaft (h6) Shaft (h7) o
& RO0658 008 00 500 350 R1000 008 00 R1000 008 01 e
10 RO0658 010 00 600 410 R1000 010 00 R1000 010 01
12 RO0658 012 00 730 420 R1000 012 00 R1000 012 01
14 RO0658 014 00 760 430 R1000 014 00 R1000 014 01
16 RO0658 016 00 950 500 R1000 016 00 R1000 016 01
20 RO0658 020 00 1120 610 R1000 020 00 R1000 020 01
30 RO658 03000 3060 1880 R1000 030 00

© Bosch Rexroth B.V. 2021. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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Filter criteria

= Preselection for a much quicker bushing selection

Calculation

= Automatic detection if the bushing distance is to small
(deselected)

= Automatic detection from short stroke (deselected)

»=  Automatic matching from limiting values (max.
acceleration, max. velocity, ...)

= Consideration of reduction factors due to shaft hardness
>60HRC, temperature >100°C

= Notes at low load ratio

Help

» Shows the legend to descriptions and information about
the various load ratios
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Result Screw Assembly - Nut

|

Linear Motion Designer - *
= Linear Motion Designer verionaa roth
A Bosch Company
- o System dimensions System dimensions . o Result Screw B
oy s SEE ASSE"'bIY ’ ASSEITIb']f
. N - . Dynamic egivalent load Fm
Nut Unit end bearing Lubrication Service performance
Driven element Screw - Tolerance class 5 - without Fy [N 55.79 with Fy [N] S
Type of Screw Standard BSA  ~ Preload c1 - Maximum load in phase 1
Assembly -
Type of nut FEM-E-B - Sealing lip type - Frnax [N] 354 Mta max [Nm] 0.65 C/Frnax 53.16
: Fep [N] 49834 Nerp [min] 3534 CofFmax 76.35
Short stroke factor (f) 1 Qperating factor t
(fu) Critical speed of the selected screw assembly
Bearing centre to centre 1000|[mm] Lead of screw (P} |10 -

distance (Lg) Theoretical life-spa, assembly

Lio[Ul  1.920e+11 Lpp[h] 1.422e+06 C/Fy 57.69 np[minl] 225

Show selection

Lig[km] 1.920e408 Leyees  1.280e+08 Fm[N] 325.87 Ry [N/um] 320
Direction Fv Cc co Vmax
dy Material number of lead [N] [N IN] [m/min] Consideration of the friction power at PLSA
12 R1532490 08 R 50 3000 3800 60.0 Necessary interval time at 100% duty cycle [s] 0.00 EDgy [%] 100.00
16 R1502 040 83 R 190 11500 12300 60.0
20 R1502 14063 280 16900 21300 60.0
32 R1502 340 84 R 630 38000 58300 46.8
40 R1502 440 83 R 1000 60000 86400 37.8
40 R1552 440 63 L 1000 80000 86400 37.8
40 R1502 440 84 R 1440 86500 132200 37.8 -

= Unit end bearing: Specification of spindle ends or end
bearing

=  Lubrication: Calculation of lubrication interval and
quantity

= Service Performance: Input data for service
performance, or required lifetime

— Calculation

=  Automatic detection of critical speed and max.
permissible axial load

=  Automatic detection from short stroke (deselected)

=  Automatic matching from limiting values (max.
acceleration, max. velocity, ...)

= Notes at low load ratio
Show critical speed (See next page)
Help

T R

=  Shows the legend to description and information

about the various load ratios
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Critical speed =

E Linear Motion Designer - *

Critical speed of the selected screw assembly

Depending on the position the critical speed

Spindle size

I Standard BSA FEM-E-B 16x10 i=3 1 1 1
: Frdard 854 o can be read off the diagram. Thus in certain
Installation type
: Fired - Floating stroke ranges the permissible critical speed
Spindle length .
| 5 w00t can be higher.
E = Exact pesition
= H ]
ﬁ ‘E Position of the nut Rotational speed
T g _E x [mm] n [min]
= 3 225 2412
@ ﬁ 118.0 2977
“ 2135 3768
: 309.0 4922
boz 4045 6000
N : : : : : : : : N 500.0 6000
I . p— o
—-= ncr[/min] MNut position / Muttem-Position [mm] 591.0 5000
nr [mis] 786.5 5468
882.0 4320
Speed limits of bearings, motor and other attached parts must be considered separately.
Calculation valid only for preloaded nuts
© Bosch Rexroth B.V. 2021. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights. rex roth
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Result Screw Assembly - Spindle

Linear Motion Designer - X

=Linear Motion Designer versiona.i rexro

A Jut
o System dimensions System dimensions 5 .
- o
geclicabun Runner block Screw Assembly el

Nut Unit end bearing Lubrication Service performance

Selected nut

Standard BSA FEM-E-B 25x10 i=4

Dynamic load capacity [C] 18800

Maximum drive torque [Mta] 0.65
For i / For
Selection Pillow block unit Expert mode / erm 81 o
Version 170 - Version
Assembly Pillow block unit v
Unit
SEB T Screw Assembly Journal Bearing Fixed - Effating
Material number R1591 117 30 v
Bearing centre to centre distance (Ls) 1000 [mm]
Form 81 v
Wersion 170 v

Bearing asembly for fixed bearing Pillow block unit for floating bearing Maximum permissible drive torque Mp 26 [Nm]
Unit SEB-F Unit SEB-L

Material number R1591 117 30 Material number R1591 617 20

Tragzahl [C] 18800 [M]

(Minimum length = 913 mm)
Screw length (Lg) 982 /lﬁ”/

T R
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Selection of a suitable bearing unit
= Form and version are defined

Selection form and version of the spindle ends
= Details in the product catalogue

Bearing centre to centre distance
= Value from ,system dimensions”

Minimum length

*  The minimum bearing centre to centre distance
calculated via stroke, length of the nut and non-
usable spindle length

Warning messages

=  Matching of the max. permissible drive torque on
the spindle journal

= Matching of the load capacity of the
end bearing < load capacity of the nut

Help

=  Shows the legend to description and information
about the various load ratios
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Project

Linear Metion Designer - x

Result Screw

System dimensions

System dimensions.

Screw Assembly Project

Assembly

Runner block

= Linear Motion Designer version a4 rexroth
A Bosch Company

Customer Project engineer
Company Company

Street Street

Address Address

Contact Contact

Phone Phone

E-Mail E-Mail

Note / Addition Direct contact

Project name Contact
Phone

E-Mail

1 Documentation

Online catalog

Request consultation

© Bosch Rexroth B.V. 2021. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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0 Documentation

= Create a rtf-document
(Print-out)

@ cro

» Link to the configurator

= Transferring the existing parameters to the
configurator

9 Online catalogue

» Direct link to the calculated product at the online
catalogue for additional information

@ Request consultation

* Mailbox of the technical design and support
centre at Bosch-Rexroth Linear technology
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General information, definitions —

Zero point

2
. A
= Centerline between the runner \\f/%* | s y
P S /_/'

blocks/bushings in X-direction

= Centerline between the guide ><=// S
rails/shafts in Y-direction & g /@/

= On the top mounting surface

plane in Z-direction - &
|

Rotation of the axis
» The coordinate system also rotates

Definition moving direction
= Moving direction of the axis is always X-direction

System requirements at Profiled rails system
= Moving: Guide rails fixed; runner blocks are moving
= Mounting: Lateral retention for guide rails and runner blocks

A product of Bosch Rexroth / Linear Technology
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