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2 Precision Modules PSK

Short product name

Example:

PSK |—| 050 |—| NN |—| 2

System = Precision Module
Guideway = Integrated Ball Rail Sys-
tem

Drive unit = Ball Screw Assembly (K)
Size = 050 /060 /090

Version = Normal version
Generation = Product generation 2

Catalog layout

data tables

— Chapter “Form of Delivery” added

— Chapter “Calculations” expanded

— New layout for “Configuration and Ordering”
— New dimensional drawings

— Revised layout for technical and drive

Technical modifications

PSK 040 Gen. 2 discontinued

Two accuracy classes

Four lubrication versions

Modified technical data

New Rexroth Ball Screw Assembly for PSK-050
Smooth frame (side fastening discontinued)
Chapter “Switching System”

Motors: MSK discontinued, integration

of MS2N motors

Precision Modules | Size Accuracy class North America Worldwide
January 2021 June 2021
PSK-xxx-NN-2 -050 / -060 / -090
July 2021 September 2021
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Rexroth Precision Modules are precise, ready-to-install
linear motion systems that combine high performance
with compact dimensions. Rexroth offers favorable price/
performance ratios and fast delivery.

Structural Design

» Three sizes: PSK-050, PSK-060, PSK-090

» Smooth, compact and rigid precision steel profile with
integrated Rexroth guideway geometry and machined
reference edge

» Rexroth Ball Screw Assembly with low-friction seal

» One or two steel carriages, in Standard or long ver-
sions

» Carriage with threads and pin holes

» Internal elements protected by optional cover

Outstanding features

» Extremely stiff and highly precise miniature Linear
Motion System

» Machined reference edge on frame facilitates rapid
mounting and easy aligning

» Flexible usage options thanks to two accuracy classes:

- N = normal class
- P = precision class

» Four different lubrication versions:
- Standard lubrication (LSS)
- Preserved (LPG)
- Prepared for connection to central liquid grease
lubrication systems (LCF)
- Lubrication with internationally available standard
grease with clean room class > 1000 as per US Fed. Std.
209 (LSC)

» Double-sealed Rexroth Ball Screw Assembly (low-fric-
tion seal)

Bosch Rexroth Corporation, R999000500/2021-08

Attachments

>

v

Motor attachments via mount and coupling or timing
belt side drive

Motor attachment kits according to customer specifica-
tion

Maintenance-free servo motors with optional brake and
attached feedback

Adjustable sensors over the entire travel range
Aluminum mounting duct for sensors

Various connection accessories
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PSK without cover

PSK with cover plate

PSK with sealing strip

PSK with mount and coupling and mounted motor

PSK with timing belt side drive and mounted motor

Bosch Rexroth Corporation, R999000500/2021-08
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Notes on lubrication versions
LSS:
» Basic lubrication by Bosch Rexroth
» Tribol GR 100-2 PD (PSK-060/-090) or
Tribol GR 100-00 PD (PSK-050) grease lubricant
» Relubrication by grease gun

LPG:

» Ball Rail System and Ball Screw Assembly coated
with preservative only

» Relubrication by grease gun

» Basic lubrication by user required

LCF:

» Basic lubrication by Bosch Rexroth

» Tribol GR 100-00 PD grease lubricant (NLGI grade 00)

» Prepared for connection to central liquid grease lubri-
cation system (NLGI grade 00 as per DIN 51818)

» Optional connector available (straight or right-angled)
for connecting to central lubrication systems

» Liquid grease lubrication via single-line piston distribu-
tor system only

LSC:

» Basic lubrication by Bosch Rexroth

» Tribol GR 215-2 PD or Tribol GR 100-00 PD grease
lubricant depending on Rexroth Ball Screw Assembly

» Relubrication by grease gun

Bosch Rexroth Corporation, R999000500/2021-08
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Form of Delivery

Precision Modules with Ball Rail System and Ball Screw Assembly come fully assembled.

Motor mounting

If a motor and motor attachment are ordered, the compo- If motor attachments are ordered without a motor, some
nents come installed as shown in the figure. The position assembly will be required. All necessary information and
of the motor connector can also be selected. For more parameters for proper mounting will be included in delivery.

information on motor connector positions, see chapter
“Configuration and Ordering.”

Mount and coupling (F001)
4
1 Linear Motion System
2 Motor
3 Motor connector
4 Mount and coupling
Timing belt side drive (S000, S090, S180, S270)
1 Linear Motion System
2 Motor
3 Motor connector
4 Timing belt side drive 5000 5090
S180 S270
Options Documentation
Mounting duct, switch bracket and sensor come unas- Every Precision Module comes with corresponding docu-
sembled. mentation.

Lubrication
Depending on the lubrication version, Precision Modules
come with initial lubrication or preservation.

For information on lubricant, see chapter “Lubrication.”

Bosch Rexroth Corporation, R999000500/2021-08
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Load capacities and sizes

Suitable loads (recommended values)

For the desired nominal life, loads for Fp,, Feomp Should not
exceed approx. 20% of the dynamic load capacity C1qo.
See chapter “Calculation Principles.”

Make sure the technical values for the Linear Motion
System are not exceeded.

Overview of types with load capacities

Type System Guideway Drive Size Carriage (carr.) Dyn. load capacities
Version Number
Cso"” C100”
(N) (N)
1 carr. 11 500 9 100
050 Long
2 carr. 18 600 14 800
1 carr. 11 500 9100
Standard
2 carr. 18 600 14 800
060 1 14 500 11 500
carr.
PSK Precision Module | Rail System Ball Screw Long
Assembly 2 carr. 23 540 18 700
1 carr. 27 500 21 800
Standard
2 carr. 44 600 35 400
090
1 carr. 35 300 28 000
Long
2 carr. 57 300 45 500

n Dynamic load capacities and load moments are based on a 50,000 m stroke as per DIN ISO 14728-1.

2) Dynamic load capacities and load moments are based on a 100,000 m stroke as per DIN ISO 14728-1.

Bosch Rexroth Corporation, R999000500/2021-08
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Dimensions
PSK 050 060 090
B (Bap) (mm) 50 (62) 60 (86) 86 (112) |
H (Hap) (mm) 26 (40) 33 (48) 46 (68) 1
0 @ o
100 150 340 ® @ ©® T
150 200 440 : T T
200 300 540 77 M
L (mm) 250 400 640 ‘B
300 500 740
350 600 840
400 700 940

Bosch Rexroth Corporation, R999000500/2021-08
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Structural Design

PSK without cover 7 Mounting duct
1 Fixed bearing end block 8 Switching cam
2 Ball Screw Assembly
3 One or two steel carriages, standard or long PSK with cover plate
4 Frame with reference edge and integrated guideway 9 Cover plate
geometry 10 One or two carriages, standard or long

5 Floating bearing end block 11 Carriage plate, aluminum
6 Sensor 12 Carriage plate guide unit, steel

1 carriage, standard 1 carriage, standard

2 carriages, standard

2 carriages, standard

1 carriage, long

2 carriages, long

Bosch Rexroth Corporation, R999000500/2021-08
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PSK with sealing strip (under preparation) Attachments for all PSK modules
13 Sealing strip, stainless steel

14 One carriage, standard or long

15 Carriage plate, aluminum

16 Carriage, steel

Carriage length, standard

Carriage length, long

Bosch Rexroth Corporation, R999000500/2021-08
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Structural Design

Without motor attachment (screw journal version) F000

Motor attachment with mount and coupling
A motor can be attached to all Precision Modules by Foo1

means of a motor mount and coupling.

Depending on its size, the motor is attached by a mount
and coupling or a fixed bearing end block with integrated
mount.

The mount serves to fasten the motor to the Precision
Module and acts as a closed housing for the coupling.
The coupling transmits the motor drive torque free of

distortive stresses to the Precision Module’s screw jour-
nal.

Frame

Fixed bearing end block

Motor alignment

Fastening thread

Fixed bearing end block with integrated motor mount

Coupling

Attached motor mount
Motor

Mounting duct

© 00N O A~ WON-=

Bosch Rexroth Corporation, R999000500/2021-08
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Motor attachment with timing belt side drive (S000-S270)
On the Precision Modules, the motor can be attached
via a timing belt side drive.

This makes the overall length shorter than when attaching
the motor with a mount and coupling.

The compact, closed housing protects the belt and
secures the motor.

The following gear ratios are available:
> i=1:1
» i=1:15

The timing belt side drive can be mounted in four different
directions:

S270

Components

Motor

Cover

Anodized aluminum pulley housing
Cover plate

Belt

Screw journal with support bearing
Belt pulleys

Precision Module

0O NGB WOWDN-=

S$180 mounting

NS
6 —— =
4 i RN R \NRW;
1 ) IS Ta e e
L,é (
; - o= N
£ U= i
\\\\
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Technical Data

General technical data

Precision Modules PSK | Product Description and Technical Data

PSK | Carriage (carr.) Ball Screw| Dynamic load capacities Dynamic load moments
Assembly
Version Number
dox P Chbs Cib | Cawso” |Cgw100” | Miso” | Mi1go” Mys0” ML100”
Accuracy Accuracy
class” class”
(mm) [N (N) (N) [N (N) [P (N) (N) (N) [ (Nm)| (Nm) (Nm) (Nm)
8 x 1 1048 1180
1 carr. 1920 5300/ 11500 9100 170 135 79 63
8x2 1888 2120
050 |Long
8x25 2112 2380
2 carr. 1920 5300{ 18600 14800 280 220 9.31TxLw| 7.39x Lw
8x5 1620 1800
1 carr. 12x2]  2152) 24201 4300/ 8500| 11500| 9100 215 170 79 63
Standard 12x5 3648 4100
1 carr. 12x2]  2152) 2420]  400| 8500 14500| 11500| 270 210 140 110
Long 12x5 3648 4100
1 carr. 16 x5 11840] 13320] 413400 13400| 27500| 21800 740 560 280 220
Standard 16 x 10 9200 10350
050 2 carr. 16 x 16 6048 6800| 13400 13400| 44600 | 35400 1200 955(22.31 x Lw [17.71 x Lw
1 carr. 16 x 5] 11840] 13320] 413400 13400| 35300| 28000 950 755 490 390
Long 16 x 10 9200 10350
2 carr. 16 x 16 6048 6800 13400 13400| 57300 | 45500 1550 1230128.65 x Lw [ 22.74 x Ly
Observe chapter “Calculations”.
For names, see chapter “Abbreviations”.
1)Accuracy class: N = normal class, P = precision class. See chapter “Accuracy”.
2) Dynamic load capacities and load moments are based on a 50,000 m stroke as per DIN ISO 14728-1.
PSK | Carriage (carr.) Maximum permissible loads
Version Number
Mx max My max Mz max I:y max Fz1 max Fzz max4)
(Nm) (Nm) (Nm) (N) (N) (N)
1 carr. 46 22 10 1400 3600 3100
050 |Long
2 carr. 74 2.95 x Ly 1.40 x Ly 2800 5900 5900
1 carr. 47 22 10 1400 3600 3100
Standard
- 2 carr. 90 2.95 x Ly 1.40 x Ly 2800 5900 5900
L 1 carr. 70 44 27 2800 4600 4600
on
8 2 carr. 112 3.75 x Ly 2.85 x Ly 5600 7400 7400
1 carr. 105 46 20 2000 8700 4500
Standard
090 2 carr. 210 4.55 x Ly 2.00 x Ly 4000 14100 9100
L 1 carr. 210 127 56 4000 11200 9100
on
g 2 carr. 420 9.10 x Ly 4.00 x Ly 7900 18200 18200

3) Dynamic load capacities and load moments are based on a 100,000 m stroke as per DIN ISO 14728-1.

4 With a lifting force of Fz2, the values for Fy max and Mz max must be limited to max. 75%.

Bosch Rexroth Corporation, R999000500/2021-08
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PSK | Carriage (carr.) Moved system mass Constant mass Planar moment
Cover calculation of inertia
Version | Number Cover
without with | with without with cover plate with sealing strip
cover | sealing
plate | strip
Mc, Mca Mcy Kg fix Kg var Kg fix Kg var Kg fix Kg var ly Iz
(kg) (kg) (kg) (kg) | (kg/mm) (kg) | (kg/mm) (kg) | (kg/mm) (cm®) (cm?)
1 carr. 0.18 0.25 | prepamation
050 |Long 0.203 0.0041 0.209 | 0.0043 | yrepmmation | preperation 1.26 13.76
2 carr. 0.36 0.51 | prephration
1 carr. 0.25 0.35 | preparation
Standard
2 cart. 0.52 0.72 | preparation
060 0.366 | 0.0063 0.374 | 0.0066 | preparation | preperation 2.42 28.82
1 carr. 0.34 0.48 | prepamation
Long
2 carr. 0.69 0.97 | preparation
1 carr. 0.79 1.03 | preparation
Standard
2 carr. 1.65 2.12 | preparation
090 0.638| 0.0120| 0.665| 0.0128 | prepimation | preperation 8.71| 115.31
1 carr. 1.07 1.39 | preparation
Long
2 carr. 2.20 2.84 | prepmration

Modulus of elasticity E of Linear Motion System
E =210 000 N/mm?

Mass calculation of Linear Motion System

(without motor attachment, without motor) Ms = Kgfix + Kguar = L + Mea

Bosch Rexroth Corporation, R999000500/2021-08
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Technical Data

PSK | Carriage (carr.) Length (mm)
Version Number
Cover
without with cover plate with sealing
strip
Lca Lag Lca Lad Lwmin smin”
050 | Long 1 carr. 39.3 22.6 47.4 12.4 In preparation - 18
2 carr. 39.3 + Ly 22.6 47.4 + Ly 12.4 In preparation 60
Standard 1 carr. 39.3 20.5 40.0 19.8 In preparation -
060 2 carr. 39.3 + Ly 20.5 40.0 + Ly 19.8 In preparation 60 95
Long 1 carr. 53.7 20.5 55.0 19.2 In preparation -
2 carr. 53.7 + Ly 20.5 55.0 + Ly 19.2 In preparation 75
1 carr. 57.9 30 60.0 27.9 In preparation -
Standard -
090 2 carr. 57.9 + Lw 30 60.0 + Ly 27.9 In preparation 90 40
Long 1 carr. 79.6 30 80.0 29.6 In preparation -
2 carr. 79.6 + Ly 30 80.0 + Ly 29.6 In preparation 110
" Min. travel distance required to guarantee lubricant distribution. See chapter “Operating Conditions”.
If this cannot be achieved, please consult Bosch Rexroth.
L (mm) Smax (Mmm)
Carriage, long
1 carr. 2 carr.
°o 100 38.1 -
8 150 88.1 28.1
§ 200 138.1 78.1
250 188.1 128.1
300 238.1 178.1
350 288.1 228.1
400 338.1 278.1
L (mm) Smax (Mmm)
Carriage, standard Carriage, long
1 carr. 2 carr. 1 carr. 2 carr.
o 150 90.2 30.2 75.8 -
$ 200 140.2 80.2 125.8 50.8
E 300 240.2 180.2 225.8 150.8
400 340.2 280.2 325.8 250.8
500 440.2 380.2 425.8 350.8
600 540.2 480.2 525.8 450.8
700 640.2 580.2 625.8 550.8
L (mm) Smax (Mm)
Carriage, standard Carriage, long
1 carr. 2 carr. 1 carr. 2 carr.
°o 340 252.1 162.1 230.4 120.4
S 440 352.1 262.1 330.4 220.4
E 540 4521 362.1 430.4 320.4
640 552.1 462.1 530.4 420.4
740 652.1 562.1 630.4 520.4
840 752.1 662.1 730.4 620.4
940 852.1 762.1 830.4 720.4

Bosch Rexroth Corporation, R999000500/2021-08
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Length calculation of Linear Motion System

Lad/2 smax/2

Length": L

Excess travel: Se

Seff + 2- Se + I—ca + I—ad
2-P
Max. travel distance: Smax = Seff + 2 * Se

M see chapter “Calculations” and “Configuration and Ordering”

Bosch Rexroth Corporation, R999000500/2021-08
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Drive data

Precision Modules PSK | Product Description and Technical Data

PSK | Carriage (carr.) Ball Screw| Constant mass moment of inertia Friction | Max. Max. drive | Max.
Assembly moment | acceleration | torque speed
Version | Number Cover
without | with with
cover sealing
plate strip
dox P Ky fix ky fix Ky fix Ky var kg m Mgs Qmax Mp Vmax
(mm) | (kemm?) | (kgmm?) | (kgmm?) | (kgmm)| (mm?) (Nm) (m/s?) (Nm) (m/s)
8x 1 0.487 0.489 | prepimation 0.004 | 0.025 0.03 48.4
1 carr 8x2 0.500 0.508 | prepimation 0.004 | 0.101 0.04 50
8x2.5 0.511 0.522 | prepimation 0.004 | 0.158 0.04 50
050 |Long 8x5 0.595 0.640 | prepiation 0.004| 0.633 0.04 50
8x 1 0.492 0.495 | prepimtion 0.004 | 0.025 0.04 48.4
) cart. 8x2 0.519 0.534 | prepimation 0.004 | 0.101 0.04 50
8x2.5 0.540 0.562 | preparation 0.004| 0.158 0.04 50
8x5 0.712 0.802 | prepimation 0.004| 0.633 0.05 50
12x2 0.780 0.790 | prepimation 0.013| 0.101 0.07 48.4
1 carr. 12x5 0.910 0.974 | prepimation 0.011| 0.633 0.08 50
Stan- 12x10 1.380 1.635 | preparation 0.011| 2.533 0.08 50
dard 12x2|  0.807|  0.827| repiation 0.013| 0.101 0.08 48.4
2 carr. 12x5 1.080 1.207 | prepimation 0.011| 0.633 0.08 50
060 12x10 2.059 2.568 | prepiation 0.011| 2.533 0.09 50
12x2 0.788 0.802 | prepiation 0.013| 0.101 0.07 48.4 P P
1 carr. 12x5 0.964 1.053 | prepiation 0.011| 0.633 0.08 50 & &
Long 12x10|  1.595| 1.950| sepiiion | 0.011| 2.533 0.08 50 § g
12x2| 0.824| 0.853| epifaion | 0.013| 0.101 0.08 48.4
2 carr. 12x5 1.188 1.366 |  prepiation 0.011| 0.633 0.08 50
12x10 2.492 3.202 | prepimation 0.011| 2.533 0.10 50
16 x5 4410  4.559| prepmation 0.031| 0.633 0.19 50
1 carr. 16x10| 5.909|  6.505| pepmation | 0.031| 2.533 0.19 50
Stan- 16 x 16 9.026 | 10.554| repiiion 0.034| 6.485 0.19 50
dard 16x5| 4953  5.251| repmiion 0.031| 0.633 0.20 50
2 carr. 16 x 10 8.082 9.275 | preparation 0.031| 2.533 0.21 50
090 16x16| 14.590| 17.646 | prepiation 0.034| 6.485 0.22 50
16 x5 4.587 4.788 | prepimation 0.031| 0.633 0.19 50
1 carr. 16 x 10 6.618 7424 | Lo ion 0.031| 2.533 0.19 50
Long 16x16| 10.842| 12.905| repiation 0.034| 6.485 0.19 50
16 x5 5.301 5.704 | prepiation 0.031| 0.633 0.20 50
2 carr. 16 x 10 9.475| 11.087 | repiation 0.031| 2.533 0.21 50
16x 16| 18157 | 22.283| ,repiation 0.034| 6.485 0.23 50

Observe chapter “Calculations”.

For names, see chapter “Abbreviations”.
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Drive data for motor attachment via timing belt side drive

19

PSK | Motor BASA Permissible Reduced mass moment | Friction | Mass Belt type
torque of inertia moment
dox P Mgq" Mgq" Jsd Jsd Mgsd Mgy Msq Bt By
(mm) (Nm) (Nm) | (10®° kgm?) | (10 kgm?) (Nm) (kg) (kg)
i=1 i=15 i=1 i=1.5 i= i=1.5 i=1 i=1.5
8x 1 0.21 0.14
050 | MSMO019B 8x2 0.50 0.33 10.70 4.10 0.06 0.27 0.25 BAT3 BAT3
8x25 0.61 0.41
8x5 0.60 0.40
12x2 0.86 0.57
MSMO019B 12 x5 1.31 0.87 10.70 4.10 0.06 0.28 0.26 B6AT3 B6AT3
12 x 10 1.31 0.87
12x2 0.86 0.57
060 | MSMO031B 12x5 2.47 1.65 34.77 13.05 0.15 0.63 0.60 10AT3 10AT3
12 x 10 2.70 1.80
12x2 0.86 0.57
MS2N03-B 12x5 2.47 1.65 34.27 12.45 0.15 0.63 0.61 10AT3 10AT3
12 x 10 2.70 1.80
16 x5 2.87 1.91
MSMO031C 16 x 10 2.87 1.91 41.50 13.30 0.15 0.67 0.64 10AT3 10AT3
16 x 16 2.87 1.91
16 x5 4.32 2.88
MSMO041B 16 x 10 5.86 3.91 233.90 79.10 0.40 1.45 1.28 16AT5 16AT5
090 16 x 16 6.43 4.29
. 16 x5 2.87 1.91
mggsggg ((::)5) 16 x 10 2.87 1.91 37.30 13.40 0.15 0.65 0.65 10AT3 10AT3
16 x 16 2.87 1.91
16 x5 4.32 2.88
MS2NO04 16 x 10 5.86 3.91 234.40 83.60 0.40 1.42 1.32 16AT5 16AT5
16 x 16 6.43 4.29
Drive data for motor attachment via mount and coupling
PSK | Motor Coupling Mount and coupling
Mcn" Je Mg
(Nm) (107° kgm?) (ke)
MSMO019B 1.90 2.10 0.089
MSMO031B 3.70 7.00 0.300
050 MS2N03-B 3.70 7.00 0.300
NEMA-17C - - 0.038
MSMO019B 1.90 2.10 0.126
060 MSMO031B 3.70 7.00 0.300
MS2N03-B 1.90 2.10 0.164
NEMA 23-D - - 0.123
MSMO031C 13.00 12.00 0.370
MSMO041B 9.00 61.00 0.800
MS2N03-B
090 MS2NO3-D 13.00 12.00 0.377
MS2N04 19.00 57.00 0.750
NEMA 23-D - - 0.272

M values for Msd / My do not factor in motor torque.
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Speed Graphs Drive Torque Graphs
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Speed and Drive Torque Values

PSK-050

Length (mm) 100, 150, 200, 250, 300, 350, 400

Ball Screw 8x1 8x2 8x2.5 8x5

Assembly

Vmax (M/s) 0.11 0.21 0.29 0.53

M, (Nm) 0.20 0.60 0.80 1.10

PSK-060

Length (mm) 150, 200, 250, 300, 400 500 600 700

Ball Screw 12x2 12x5 12x10 12x2 12x5 12x10 12x2 12x5 12x10 12x2 12x5 12x10
Assembly

Vimax (M/s) 0.23 0.58 1.17 0.23 0.55 1.11 0.16 0.37 0.75 0.12 0.27 0.55
M, (Nm) 0.86 2.50 3.20 0.86 2.50 3.20 0.86 2.50 3.20 0.86 2.50 3.20
PSK-090

Length (mm) (340, 440, 540 640 740 840 940

Ball Screw 16x5 [16x10 [16x16 [16x5 [16x10 |16x16 |16x5 |16x10 |16x16 |16x5 |16x10 |16x16 |16x5 |16x10 |16x16
Assembly

Vmax (M/s) 0.50 1.00 1.60 0.43 0.88 1.41 0.32 0.65 1.04 0.25 0.50 0.80 0.19 0.39 0.63
M, (Nm) 4.60 6.10 6.80 4.60 6.10 6.80 |4.60 6.10 6.80 |4.60 6.10 6.80 4.60 6.10 6.80
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Accuracy Graphs

General note

All accuracy figures apply to the module when screwed down and assume an ideally flat mounting base. The values

given do not take account of any shape deviations in the mounting base surface.

Measured at the carriage center.
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Backlash

23
Product Description and Technical Data | Precision Modules PSK

PSK

Backlash
Accuracy class

N (mm)

P (mm)

050
060
090

Max. 0.02 mm clearance

Max. 0.003 mm clearance
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CALCULATIONS

Calculation Principles

Calculation principles 22
Maximum permissible loads 23
Linear guideway life 23
Ball Screw Assembly/fixed bearing life 24

Drive dimensioning 25
Principles 25
Drive dimensioning with motor shaft as reference point 26
General motor preselection 28
Calculation example 29

Drive train

Configuration

Load PSK Transmission Motor Controller
elements

Proper sizing and suitability for an application requires a structural assessment of the entire drive train. The configura-
tion, which comprises the Precision Module PSK, the transmission element (coupling or timing belt side drive) and the
motor, forms the base of the drive train and can be ordered from the catalog in this combination.
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Maximum permissible loads

When selecting a Linear Motion System, the maximum
permissible loads and forces must be taken into account
and can be found in the chapter “Technical Data”. The

Calculations | Precision Modules PSK 25

values in this chapter are system-based, i.e. the limits are
based not only on the load capacity of the bearings, but
also on design/material limits.

Conditions for
Rl o, Pl M,

My, M

<1

combined loads

Fy max l:Z max MX max My max

MZ max

Linear guideway life

The life of the roller bearings in a Linear Motion System
can be determined with the following formulas. The roller
bearings that determine the life of a Linear Motion System

with Ball Screw Assembly are the linear guideway, the ball
screw assembly (nut) and the fixed bearing.

A The life of the Linear Motion System is the separately calculated life that is the shortest (for linear guideway,

ball screw assembly or fixed bearing).

The linear guideway in the Linear Motion System must
withstand the load as well as any process forces that occur.

Combined equivalent load on guideway bearing

zq (mm)
. Foomp =IFy |+ [Fol + ¢ M, o MY o [V
without cover cover plate comb =y z Mt ML ML
PSK-050 13.0 27.0
PSK-060 17.5 32.5
PSK-090 24.5 46.5

Nominal life in meters

Impact loads and vibrations cause additional loads on the
contact point between ball and running track. Determining
the exact conditions of use is difficult. However, the addi-

loads increase as travel velocity increases. The load factor f,,
(see table) factors in the effects of impacts and vibrations on
life.

tional

Conditions of use Travel velocity Load factor f,,
No impact loads and vibrations v<0.25m/s 1.0...1.2

Low impact loads and vibrations 0.25m/s<v<1m/s 1.2..1.5
Moderate impact loads and vibrations Tm/s<v<2m/s 1.5...2.0
High impact loads and vibrations v22m/s 2.0..35
Nominal life in hours L

L= 3600-v
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Calculation Principles

Ball Screw Assembly/fixed bearing life

Under variable operating conditions (variable speed
and load), the means F,, and n,, have to be used when
calculating life.

With variable speed, the following _
applies to mean speed n: S vy
; Vi
[7 ] R R S A
el v !
» o" \s
t ta ta Time (sec)
- [nq] -ty + Ingf - to+ .+ [Nyl -ty
m ttotal
tiotal = Ty + L2+ . + T,
Speed in acceleration and braking
_nA‘I ..ntNgtn
phases ny __p: Mon= 5
With variable load and speed, the _
following applies to mean load F,,: £ F
©
L R R SR S Fm _
F)
ty 19 ts Time (sec)
3 3 3 3
szwﬂ‘ R B T
nm tges nm tges nm tges
Nominal life c\@
Nominal life in revolutions: L= ( F ) 10°
Nominal life in hours: L
bh =560
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Drive Dimensioning

Principles

For drive dimensioning, the drive train can be divided into
the mechanical and drive groups. The mechanical group
comprises the Linear Motion System and transmission

elements (timing belt side drive, coupling), and factors in
load.

Calculations | Precision Modules PSK 27

A motor/controller combination with the corresponding
performance values is characterized as an electric drive.
The electric drive is dimensioned using the motor shaft as
the reference point. For drive dimensioning, both the
limits and the base values have to be taken into account.
The limits must not be exceeded in order to protect the
mechanical components from being damaged.

Drive train
Mechanical group Drive
Load | PSK ! Transmission Motor || Controller
elements

Drive dimensioning with
motor shaft as reference point

Technical data and formula symbols for mechanical group

For every component (Linear Motion System, coupling,
timing belt side drive), the corresponding maximum per-
missible limits for drive torque and speed, and the base
values for friction moment and mass moment of inertia
have to be used.

The following technical data with corresponding formula
symbols are used for the mechanical group when assess-
ing the drive dimensioning principles. The data listed in
the table below can be found in the chapter “Technical
Data” or is determined using formulas based on the
descriptions on the following pages.

Mechanical group
Load Linear Motion Transmission elements
System Coupling Timing belt side drive

Torque (Nm) M,” - - -
Friction moment (Nm) -5 Mg - Mgsq®
Mass moment of inertia (kgm?) N J2 N N
Max. permissible velocity (m/s) - Viax” — —
Max. permissible drive torque (Nm) - M, Mcn® Mgg?

1 Use formula to find value

2) Based on length, use formula to find value

3) See table for value

4 Based on length, see graph

5) additional process forces should be considered load torque
8 When installed vertically: use formula to find value
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Drive Dimensioning

Drive dimensioning with motor shaft as reference point

For drive dimensioning, all relevant calculated values for — Friction moment Mg

the mechanical components in the drive train must be — Mass moment of inertia Jex

combined or reduced to the motor shaft. For a combina- — Max. permissible velocity Vmecn (max. permissible
tion of mechanical components in the drive train, this speed Nmech)

produces a value for:

— Max. permissible drive torque Mmech

Determination of values for each mechanical component in drive train using motor shaft as reference point

Friction moment Mg

For motor attachment via mount
and coupling

For motor attachment via timing
belt side drive

Mass moment of inertia Jex

For motor attachment via mount
and coupling

For motor attachment via timing
belt side drive

Determination of mass moment
of inertia of Linear Motion System
components

Determination of translatory mass
moment of inertia of external load

Bosch Rexroth Corporation, R999000500/2021-08

Mg = Mgs

Jex = Js + Jp + Jc

(Js + \Jt)

Jex = Jsg + i2

Js = (kysix + Kyvar = L) 107

Ji = Mey - kJm' 107




Maximum permissible velocity Vmech

The lowest permissible velocity of all of the mechanical
components in the drive train is the maximum permissible
velocity of the mechanical group, which must be consid-
ered the drive limit when dimensioning the motor.
Depending on the system, the maximum permissible
velocity/speed of the Linear Motion System with Ball

Calculations | Precision Modules PSK 29

Screw Assembly is always below the limits for the cou-
pling or timing belt side drive components, meaning it
determines the maximum permissible velocity of the
mechanical group.

Maximum permissible velocity

Vmech = Vmax

Maximum permissible speed

For motor attachment via mount
. Vimech * 1000 - 60
and coupling Mmech =~ —p
For motor attachment via timing )
. . _ Vmech * i - 1000 - 60
belt side drive Nmech = P

Maximum permissible drive torque Mpech

The lowest (minimum) permissible drive torque of all of
the mechanical components in the drive train is the maxi-
mum permissible drive torque of the mechanical group,

which must be considered the drive limit when dimension-
ing the motor.

For motor attachment via mount
and coupling

Mmech = minimum (Mcn; Mp)

For motor attachment via timing
belt side drive

. M
Mmech = Minimum (Msd;Tp)

A When considering the entire drive train (mechanical group + motor/controller), the maximum motor speed can also
be under the limit for the mechanical group (Mmech), meaning it is the maximum permissible drive torque of the drive
train. If the maximum motor speed is above the limit for the mechanical group (Mmech), the maximum motor speed
must be limited to the permissible value for the mechanical group.
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Drive Dimensioning

General motor preselection
The motor can be generally preselected using the follow-
ing conditions:

Condition 1:

The motor speed must be greater than or equal to the
necessary speed for the mechanical group (up to maximum
permissible limit).

Condition 2:

Consider the ratio of mass moments of inertia of the
mechanical group and motor. The ratio of mass moments
of inertia serves as an indicator for the control quality of a

Nmax 2 Nmech

motor/controller combination. The mass moment of iner-
tia of the motor is directly related to its size.

Ratio of mass moments of inertia
\%

=\Jm + \Jbr

JEX

For preselection, the following rules of thumb can be used
for high control quality.

These are not hard limits, however values above these
limits require a closer examination of the application.

Application area \'}
Handling <6.0
Machining <1.5

Condition 3:

Estimate the torque ratio from the static load torque to
the continuous motor torque. The torque ratio must be
less than or equal to an empirical value of 0.6. This condi-
tion roughly factors in the missing dynamic characteristics

of an exact motion profile with the necessary motor
torques.

Torque ratio
Mstat

Mo

<0.6

Static load torque

Mstat = Mg + Mg

Torque
Only when installed vertically.
For motor attachment via mount

P
Mg =

! (mex + mca) :
2000 - w- i

and coupling: i =1

In the chapter = “Configuration and Ordering,” standard-
ized configurations that include motor attachment and
motor can be created for the various Linear Motion System
sizes by selecting options. Meeting the above conditions
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can be used to check whether a standard motor selected
in the configuration is generally suitable for the applica-
tion in terms of size.



Exact drive dimensioning
General motor preselection is no substitute for an exact

drive calculation with a detailed focus on torque and speed.
For an exact calculation of the electric drive that includes
the underlying motion profile, the performance data from

the “Rexroth Drive Technology” catalogs must be used.

Calculation Example

Given data
A mass of 20 kg is to be moved 340 mm at a maximum
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For drive dimensioning, the maximum permissible limits
for speed, drive torque and acceleration should not be
exceeded in order to protect the mechanical group from
being damaged.

velocity of 0.6 m/s. 340 mm
Module selected based on the technical data and the
connection dimensions: m=20kg| €— F=ON m =20 kg
— PSK-090 without cover and with a standard carriage
and motor attachment via mount and coupling J Ej
— Motor type: MS2NO3-DOBYN d
L

Estimation of length L

(For an initial estimate, the greatest L = Sef 2 Se*Lea * Lag

possible lead, thus the length, is Excess travel: Se =2-P=2-16=32mm
calculated, since the permissible Max. travel distance: Smax= Seff + 2 - Se

velocity can decrease as length =340+ 2 - 32 =404 mm
increases.) Length: L =404+79.6+30=513.6 mm

Selected: Standard length L = 540 mm

Selection of Ball Screw Assembly

(Ideally, select the lowest lead, since Permissible Ball Screw Assembly per graph
it is favorable to braking distance atv=0.6 m/s and L = 540 mm: Ball screw drive 16 x 10 and
decay, length.) ball screw drive 16 x 16

Selected Ball Screw Assembly (lower lead): Ball screw drive 16 x 10

Vmax fOr ball screw drive 16 x 10 from chart: = 1.0 m/s

Calculation of length L

(For selected ball screw drive) Excess travel:

Length:

Selected:

Max. travel distance:

2:-P=2-10=20 mm
Smax = Seff T 2 * Se

340 +2 20 =380 mm

L 380 + 79.6 + 30 = 489.6 mm
Standard length L = 540 mm

Se

Bosch Rexroth Corporation, R999000500/2021-08



32 Precision Modules PSK | Calculations

Calculation Example (Cont'd)

Friction moment Mg

Mass moment of inertia Jo

Maximum permissible speed npech
Mechanical group limit

Maximum permissible
application speed Nnech
Application limit

Maximum permissible
drive torque M,
Mechanical group limit

Bosch Rexroth Corporation, R999000500/2021-08

Mg = Mgs = 0.19 Nm (see “Technical Data”)

Moment
of inertia: Jex =
PSK: Js

External load: J;

Coupling: Jex

kgm?

Js +Jie + Je

(kyfix + Kyvar - L)
(5.909 + 0.031 - 540 mm) - 10%= 22.649 - 10™® kgm?

Mey * kJm . 10_6
20 kg - 2.533 - 10°° kgm?= 50.66 - 10 kgm?

12 - 107 kgm?
(22.649 + 50.66 + 12) - 10® kgm”= 85.309 - 107°

Max. permissible velocity: Nmech

(Vmech - 1000 - 60)
P

Vmech = Vmax = 1.0 m/s

(1.0 - 1000 - 60)

Max. permissible speed: nNpech = 10 = 6000 rpm
Velocity: Vmech = 0.6 m/s
Speed: Nmech = W = 3600 rpm
Mmech = minimum (Mcy; Mp)
Coupling: My = 13 Nm (for MS2NO3-DOBYN)
PSK: M, = 6.1 Nm

Drive torque:

Mmech = minimum (13; 6.1) = 6.1 Nm
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Motor preselection check Condition 1:
Selected motor:

: Nmax 2 Nmechs; > iti - i K
MS2NO3-DOBYN with brake Speed: n Nmech; 9000 > 3600 Condition met — motor selection O

Condition 2:

Mass moment of inertia ratio: V = \JmJ:X\Jbr

Motor inertia: Jm = 37 - 107 kgm?

Brake inertia: Jpr = 7 - 1078 kgm?

Mass moment of inertia ratio: V = (378_51'8939;7197160_6) =1.94
Handling condition: V <6

1.94 <6 Condition met — motor selection OK

Condition 3:

Torque ratio: <0.6
Static load torque: Mstat = Mg + Mg (installed horizontally Mg =
0)

= 0.19 Nm
Continuous motor torque: My = 1.15 Nm

. 0.19
Torque ratio: 115 = 0.17
0.17 < 0.6 Condition met — motor selection OK

AllL three conditions met " Selected motor suitable for application.

Result PSK-090

L = 540 mm; Smax = 447 mm; Lea=57.9 mm; dg= 16 mm; P = 10 mm;
Without cover; motor attachment via mount and coupling;

MOotor preselection: MS2N0O3-DOBYN with brake.

For the exact dimensioning of the electric drive, the motor/controller
combination always has to be factored in, since the performance data
(e.g. maximum useful speed and maximum torque) depends on the
controller used. The following data should be taken into account:

Friction moment: Mg = 0.19 Nm

Mass moment of inertia: Jex = 85.309 - 10° kgm?
Velocity: Vimech = 0.6 m/s (Nmech = 3600 rpm)
Drive torque limit: Mmeeh = 6.1 Nm

w The motor torque must be limited to 6.1 Nm on the drive side.
Acceleration limit: Amax = 50 m/s?

Velocity limit: Vinech = 1 m/s (Nmech = 6000 rpm)

Aside from the preferred type MS2N03-DOBYN, other motors with identical
mounting dimensions can be adapted, although the limits should not be
exceeded.
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PSK-050-NN-2
Accuracy Length" | Reference edge | Lubrication? | Cover Drive Carriage
class
[%2]
g ©
o c -
s 2 2 =
€0 e »
s 9 3 2 w
Ve £ | s¢| 3 BASA
Z o L (mm) Left Right 2 z 3 ] dox P Long Quantity
100
LSS 8x 1
150
N 200 LPG 8x2
250 L R 0 1 2 L 1 2
p 300 LCF 8x2,5
350
LSC 8x5"
400

D For length calculation, see chapter “Technical Data”.
2 see chapter “Lubrication and Maintenance”.
3) Attachment kit also available without motor. When ordering, enter motor type “000”.

For attachment kits according to customer specifications, see chapter “Attachment Kits for Motors according to Customer Specifications”.
With servo motor attached, product only available as assembled in the chapter “Form of Delivery” (note position of motor connector).

4 Use motors complying with the appropriate NEMA specification.
Because of the varying shaft dimensions for NEMA-specification motors, the attachment kit does not include a coupling.

5) permissible motor connector position (for “with motor” option only). For mechanical interface without motor: select option “000”.

9 For more information, see chapter “Switching System”.
7 Not in Accuracy class N
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Version Mounting Motor Switching system® Documentation
interface®
2 =
Connector| Brake §
- o g
e | S4 3 §7
g 58 ° g |3 5] ©5
o = Y2 o o] Qo o o =
© O o - [0 (0] = 1= 2 'H
] [T o o ] &= = O o
(O] = £ = — o~ 2 2 = a
=
FO00 =
S
2
2]
5
F000 B _ _ N S R 5 2
(without mount) a §
(] -
o » o5 E
33 8328
£ =
F0O1 = =
2 £
3
E v oo BE
- £ oc Q5
MSMO019B | MSMO0O19B-0300 | — 2 000 é §_ E..% E g
FOO1 10 MSMO31B | MSM03180300 | - | 2 | | 090 = T:J*Ea;: 9 §
(with flange) MS2NO3-B | MS2NO3-BOBYN | 1 | 2 180 §8° 8¢
NEMA 17-C" - - 270 S28ES
IS Hhwr - 3%
8 58859
o0 8o9S S0
£ S 3
ey
Sooo 2
zzzz= 2
o zZ20 =2 4
Zozo =
Lzez 2
[l S G, o
S000 10 SRS w
S090 000 O ™ =
$180 090 cood =
5970 MSMO019B | MSM019B-0300 | - 2 Y N 180 é
(with timing |i=1.5 270 -
belt side drive) s
Mount Motor connector position " @P Example:
bt <A
0° 90° 180° 270° S mo;‘”t FoOT ; ition 90°
o otor connector position
F0O1 000 090 % 180 270 | P
Timing belt side drive | Motor connector position Example:
0° 90° 180° 270° Timing belt side drive S270
- o
S000 ~ 090 180 % 570 Motor connector position 180
S090 000 090 x 180 -
S180 000 *x 090 - 270
S270 000 - 180 270 * * Standard delivery (connector position)
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PSK-060-NN-2
Accuracy Length"” | Reference edge | Lubrication? | Cover Drive Carriage
class
1]
0 G
&3 Length
o <
s 3 8 £
EG - T k7]
s e £ | £ | &3 BASA
za L (mm) | Left Right = =z 3 el do x P Standard | Long Number
150
200 LSS 12x2
250
N LPG
300
L R 0 1 2 12 x 57 S L 1] 2
400
p LCF
500
7)
600 LsC 12 x 10
700

" For length calculation, see chapter “Technical Data”.

2 see chapter “Lubrication and Maintenance”.

3) Attachment kit also available without motor. When ordering, enter motor type “000”.
For attachment kits according to customer specifications, see chapter “Attachment Kits for Motors according to Customer Specifications”.
With servo motor attached, product only available as assembled in the chapter “Form of Delivery” (note position of motor connector).

4 Use motors complying with the appropriate NEMA specification.
Because of the varying shaft dimensions for NEMA-specification motors, the attachment kit does not include a coupling.

5) permissible motor connector position (for “with motor” option only). For mechanical interface without motor: select option “000”.

9 For more information, see chapter “Switching System”.

7 Not in Accuracy class N

Bosch Rexroth Corporation, R999000500/2021-08



PSK-060-NN-2 | Precision Modules PSK 37

Version Mounting Motor Switching system® Documentation
interface®
& =
: b =
8 d
o Connector| Brake §
[ (8]
= o 2
= .8 E S5
® = o 2|38 5| °5§
- < o Q0 o] o o =
© [S] ) (] [ = = = 'n
o @ o o | & e | = & 2
[©) = = — 9V 2 2 = a
£
B
FO00 o
c
£
L
2
w
FO00 _ _ _ L . =
(without mount) 2 2
S =
o w o 3
g3 S ¢
2 3
FOO1 = )
=
> >
o - >
E 5352w
MSMO019B | MSM019B-0300 | - 2 000 = 8 E_'-g s 8
F0O1 | MSMO31B| MSMO318-0300 | - | 2 | | 090 2 £oz2g8
. =1 = O (7]
(with flange) |' MS2N03-B | MS2N03-BOBYN | 1 | 2 180 2 5630 ®2
+~ O =
NEMA 23-D° - -1 - 270 SSEES
§ DLSE B
o S99« o
0o SO ©Couw;
= [eNe]
= o
oooo 2
zzz=zz2 2
azoz 2
$180 $270 £E282 =
[l N S ‘5 -
i=1.0 2333 ©5
S000 — 368 o )
S090 i=15 000 croo &
180 i=1.0 090 Sy E
$9270 —_— MSMO019B | MSMO0O19B-0300 | - 2 Y N 180 3
ith timi £
(W|th t|m|pg i=1.0 270 hsi
belt side drive) |- =
i=1.5 =
Mount Motor connector position " ,‘g\mj ] Example:
1 <A
0° 90° 180° 270° e q mo;‘”t FOOT . ition 90°
o otor connector position
FOO1 000 090 % | 180 270 " P
Timing belt side drive | Motor connector position E?(a':n ple: ) )
0° 90° 180° 270° Timing belt side drlvg 5270
Motor connector position 180°
S000 - 090 180 % 270
S090 000 090 *x 180 -
S180 000 % 090 - 270
5270 000 _ 180 270 * * Standard delivery (connector position)
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PSK-090-NN-2
Accuracy Length” | Reference edge | Lubrication? | Cover Drive Carriage
class
. 2
o % Length
EN- o
£ 2 g 3
s ¢ 3 S =
v £ | s | 53 BASA
Z o L (mm) Left Right 2 2= z 3 dox P Standard Long Number
340
LSS 16 x5
440
N 540 LPG
640 L R 0 1 2 16 x 10 S L 1 2
P 740 LCF
840
LsC 16 x 16
940

" For length calculation, see chapter “Technical Data”.

2 see chapter “Lubrication and Maintenance”.

3) Attachment kit also available without motor. When ordering, enter motor type “000”.

For attachment kits according to customer specifications, see chapter “Attachment Kits for Motors according to Customer Specifications”.
With servo motor attached, product only available as assembled in the chapter “Form of Delivery” (note position of motor connector).
4 Use motors complying with the appropriate NEMA specification.

Because of the varying shaft dimensions for NEMA-specification motors, the attachment kit does not include a coupling.

5) permissible motor connector position (for “with motor” option only). For mechanical interface without motor: select option “000”.
8 For more information, see chapter “Switching System”.
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Version Mounting Motor Switching system® Documentation
interface®
< =
’% . =
g :al 3 =
g ) L
:0__,9 Connector| Brake §
c (6]
: Q
o) S 5 c
= = o »n n Q
s 5 ° O I 5 o
- 4= 6 Qo Q o ’5
© Q - © (0] < = s
) (5} o (8} (8} & L) [e]
[©) = = — ~ 2 2 =
£
[
o
FOOO Qo
c
£
S
FOOO _ _ _ _ _ _ L §
(without mount) ] 3
e S
o & o 2
O + (S
FOO1 S 3 S35
= °
2 g
MSMO031C | MSM031C-0300 | - 2 § o
MSMO041B | MSM041B-0300 | - | 2 000 2 tocJE
FOO1 <10 MS2NO3-B | MS2NO3-BOBYN | 1 2 v N 090 ] 085 E— g 5 @
(with flange) |'~ 'Y [MS2N03-D| MS2NO3-DOBYN | 1 | 2 180 g s S g ;‘; §
MS2N04 | MS2N04-COBTN | 1 | 2 270 = 553 o 3
NEMA 23-DY - - | - SEgES
SE85%
g P imE 3
o S99« o
0o SO ©Couw
c [elNe]
c o
Sooo b=
zzzz 2
ozZaz it
Zazo =
i=1.0 Lzaz=z z
- MSMO031C | MSM031C-0300 | - 2 [N S o
S000 i=15 23233 ©%9
i=1.0 000 $6 5o 3
S090 ‘ MSMO041B | MSM041B-0300 | - | 2 3883 o0
5180 i=15 v N 090 O - N m g
$270 i = 1.0/ MS2N0O3-D | MS2NO3-DOBYN | 1 | 2 180 ~eed <
(with timing |i =1.5| MS2N03-B| MS2N03-BOBYN | 1 2 270 g
belt side drive) [i = 1.0| MS2N04 | MS2N04-COBTN | 1 2 <
i=1.5] MS2N0O4 | MS2N04-BOBTN | 1 2 §
Mount Motor connector position " @I‘j ] Example:
1 d
0° 90° 180° | 270° e q mo;’”t FOOT . ition 90°
o otor connector position
FOO1 000 090 % | 180 270 a P
Timing belt side drive | Motor connector position Example:
0° 90° 180° 270° Timing belt side drive S270
o o
S000 — 090 180 % 570 Motor connector position 180
S090 000 090 180 -
S180 000 090 - 270
5270 000 ~ 180 270 x * Standard delivery (connector position)
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PSK without Cover
Drawings not to scale L/2
Lag/2 Smax/2 ‘ Smax/ 2 Lag/2
s Sef/2 ‘ Lw Seff/2 Se
Lea |
x | |
O _« Qt+—4 | fxowxoowroowrowapd L ‘ ,,,,,,,,,,,,, ;‘0 ,,, A\ ,L,L,L,\,,\,,L,L,L,,\,,\,J,,\,,i,,
I |T IEe== 'y = A’E — T |
e & : o]
R /w7 j —| T
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