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New features at a glance

High-precision steel ball runner blocks BSHP

» High-precision steel ball runner blocks BSHP have been given the patented entry zone that makes it possible to adapt
to the current operating load on an individual basis.

» This technology minimizes fluctuations in frictional force and improves travel accuracy compared to conventional ball
rail systems.

» Enhanced load capacities and load moments

» BSHP high-precision ball runner blocks are available in all sizes and accuracy classes?).

1) Available from June 2, 2014 with date of production of FD 45402. Serial numbers indicate a later date of production.
Example: FD 45514 for a date of production of July 14, 2014. (Can be seen on the packaging and ball runner block)

Bosch Rexroth AG, R999000485 (2014-12)
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Pneumatic clamping and braking elements UBPS also in sizes 45 and 55:

» Very high axial holding forces of up to 7,700 N at a release pressure of 5.5 bar with high level of spring energy storage.
» Compact design, compatible with DIN 645

R999000485 (2014-12), Bosch Rexroth AG
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Product description

Characteristic features

With interchangeable elements ex store, you can combine complete guide units yourself ...

At Rexroth, we manufacture ball guide rails and ball runner blocks in ball raceways in particular so precisely that it is
possible to interchange each individual element at any time. This means that you can combine them in any way you like
within each accuracy class.

As a result, you have top level logistics that are unique. Each element can be individually ordered and separately stocked.
Both sides of the guide rail can be used as reference edges.

Highlights

» The same high load capacities in all four main directions of loading
» Very low noise level and best travel performance

» Excellent dynamic characteristics:

Speed: v, ,, to 10 m/s

Acceleration: a__ =500 m/s?2

Long-term lubrication over several years possible

max

Minimum quantity lubrication system with integrated reservoir for oil lubrication?)

Lube ports with metal thread on all sides?)

Limitless interchangeability; all guide rail versions can be combined with all runner block versions
Optimum system rigidity through preloaded O-arrangement

Optimum installation error compensation with Super ball runner block

60 % weight saving with aluminum ball runner block (compared to the steel version)

1) Type-dependent

vVvVvVvyVvVvVvyywyepy

Definition of ball runner block format

Abbreviation of the formats of all available ball runner Criterion Designation Abbreviation (example)
blocks and ball guide rails F N s
Width Flange F
FNS =  Flange, normal, standard height Slimline S
FLS = Flange long standard height d
FKS = Flange, short, standard height Wide B
FNN =  Flange, normal, low profile Compact C
FKN =  Flange, short, low profile Length Normal N
Lon L
SNS = Slimline, normal, standard height sh g
SLS = Slimline, long, standard height ort . K
SKS =  Slimline, short, standard height Height Standard height S
SNH = Slimline, normal, high High H
SLH =  Slimline, long, high Low N
SNN = Slimline, normal, low profile
SKN = Slimline, short, low profile
SNO =  Slimline normal no base groove
Definition of ball guide rail format
BNS =  Wide, normal, standard height — - -
CNS =  Compact, normal, standard height Criterion Designation Code (example)
S N S
Width Slimline S
Wide B
Length Normal N
2) For each ball runner block and ball guide rail type, any design Height Standard height S
styles that are not available will be indicated in gray lettering. No base groove o

Proven cover strip for ball guide rail mounting holes

» One cover for all the holes saves time and costs

» Made of corrosion-resistant spring steel per EN 10088
» Easy, secure mounting

» Clip it on and secure it

Bosch Rexroth AG, R999000485 (2014-12)
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Further highlights

Interchangeability with the roller rail system

Integrated, inductive and wear-free measuring system as an option
Extensive range of accessories

Attachments on the ball runner block for mounting from above and below?)

vVvyVvyTyvVvyy

middle of the ball runner block?)
Mounting threads provided on end faces for fixing of all add-on elements

Integrated all-round sealing
High torque load capacity

vV vVvVvyVvVvVvyyvyy

Various preload classes
Corrosion protection (optional)?)

Increase in rigidity with lift-off and lateral loading by means of additional screw connections on two drilled holes in the

High rigidity in all load directions — permits applications with just one runner block per rail

Optimized entry-zone geometry and high number of balls per track minimizes variation in elastic deflection
Smooth, light running thanks to optimized ball recirculation and ball or ball chain guidance

» Resist NR: Ball runner block body made of corrosion-resistant steel according to DIN EN 10088
» Resist NR II: Ball runner block body or ball guide rail and all steel components made of corrosion-resistant steel accord-

ing to DIN EN 10088

» Resist CR: Ball runner block body or ball guide rail made of steel with corrosion-resistant hard chrome-plated matte

silver coating

Design style examples

Standard ball rail system

FNS SNS
Flange, normal, standard height Slimline, normal, standard height

Wide ball rail system

BNS CNS
Wide normal standard height Compact normal standard height

Ball chain (optional)
» Optimizes noise levels

R999000485 (2014-12), Bosch Rexroth AG
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Notes

General notes

» Combining different accuracy classes When you combine ball guide rails and ball runner blocks of different accuracy
classes, the tolerances change for dimensions H and A3. See “Accuracy classes and their tolerances”

Intended use

» The ball rail systems are linear guides capable of absorbing forces from all transverse directions and moments about all
axes. The ball rail system is intended exclusively for guiding and positioning tasks when installed in a machine.

» The product is intended exclusively for professional use and not for private use.

» Use for the intended purpose also includes the requirement that users must have read and understood the related docu-
mentation completely, in particular the “Safety Instructions”.

Misuse

Use of the product in any other way than as described under “Intended use” is considered to be misuse and is therefore
not permitted. If unsuitable products are installed or used in safety-relevant applications, this may lead to uncontrolled
operating statuses in the application which can cause personal injury and/or damage to property.

The product may only be used in safety-relevant applications if this use has been expressly specified and permitted in the
product documentation.

Bosch Rexroth AG will not accept any liability for injury or damage caused by misuse of the product. The risks associated
with any misuse of the product shall be borne by the user alone.

Misuse of the product includes:

» the transport of persons

General safety instructions

The safety rules and regulations of the country in which the product is used must be complied with.

All current and applicable accident prevention and environmental regulations must be adhered to.

The product may only be used when it is in technically perfect condition.

The technical data and environmental conditions stated in the product documentation must be complied with.

The product must not be put into service until it has been verified that the final product (for example a machine or
system) into which the product has been installed complies with the country-specific requirements, safety regulations

vVvyVvyyvVvyy

and standards for the application.

» Rexroth ball rail systems may not be used in zones with potentially explosive atmospheres as defined in ATEX directive
94/9/EC.

» Rexroth ball rail systems must never be altered or modified. The user may only perform the work described in the
“Quick User Guide” or the “Mounting Instructions for Ball Rail Systems”.

» The product must never be dismantled.

» At high travel speeds a certain amount of noise is caused by the product. If necessary appropriate measures are to
taken to protect the hearing.

» Special safety requirements in specific sectors (e.g. cranes, theaters, foodstuffs) in laws, directives and standards are
to be observed.

» Basically, the following standard is to be observed: DIN 637, Safety regulations for dimensioning and operation of
profiled rail guides with recirculating rolling elements.

Bosch Rexroth AG, R999000485 (2014-12)
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Directives and standards

Rexroth BHSP ball rail systems are suitable for dynamic linear applications requiring reliability and precision. The machine
tool industry and other sectors must observe a series of standards and directives. These requirements can vary signifi-
cantly worldwide. It is therefore essential to understand the legislation and standards that apply in each particular region.

EN ISO 12100
This standard describes the safety of machinery — general principles for design, risk assessment and risk reduction.
It gives a general overview and contains a guide to the major developments governing machines and their intended use.

Directive 2006/42/EC

The Machinery Directive describes the basic safety and health requirements for the design and manufacture of machinery.
The manufacturer of a machine or his authorized representative has a duty to ensure that a risk assessment has been
performed in order to determine the health and safety requirements which have to be fulfilled for that machine.

The machine must be designed and built with the results of the risk assessment in mind.

Directive 2001/95/EC

This directive covers general safety requirements for any product placed on the market and intended for consumers,

or likely to be used by consumers under reasonably foreseeable conditions, including products that are made available to
consumers in the context of service provision for use by them.

Directive 85/374/EEC
This directive concerns liability for defective products and applies to industrially manufactured movables, irrespective of
whether they have been incorporated into another movable or into an immovable or not.

Directive 76/769/EEC

This directive relates to restrictions on the marketing and use of certain dangerous substances and preparations.
“Substances” means chemical elements and their compounds as they occur in the natural state or as produced by industry.
“Preparations” means mixtures or solutions composed of two or more substances.

R999000485 (2014-12), Bosch Rexroth AG
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Selection of a linear guide acc. to DIN 637

Change distance, number of
runner blocks and number of
guide rails

» C Start the selection )

'

Change type and size

Determination of the application conditions
Determination of the required conditions for the calculation of the
loads acting on the linear guide

'

Selection of the suitable type
Selection of a type suitable for the conditions and preselection of a
possible size

v

Calculation of the load applied
Calculation of the load acting on the runner block

v

Calculation of the equivalent load
Conversion of the load acting in each direction into the equivalent
load (see also ISO 14728-2)

No

v

v

Calculation of the static load safety factor
Calculation of the static load safety factor from the static load
capacity and the nominal load applied (see also ISO 14728-2)

\4

\

Is the static load safety factor calculated
adequate?

Calculation of the average load
Calculation of the average load that takes into account the different
loads during operation

v

Calculation of the nominal life
Calculation of the travel life based on the formula for the nominal
life (see also ISO 14728 Part 1)

Determination of the
rigidity

. Selection of a pre-

load

. Service life taking

into account the
preload

. Rigidity
. Preload classes of

the individual types

. Structural design of

the rail system

=

Determination of the
necessary accuracy

Accuracy classes
Guidelines for
accuracy classes by
machine type
Accuracy classes of
the individual types

v

Comparison

A

essary service life?

of the calculated service life with the nec-

3. Protection against contamination

Selection in accordance with the existing operating conditions

1. Lubrication (type of lubricant, lubrication method)
2. Corrosion protection (material, surface treatment)

'

C Selection complete

Bosch Rexroth AG, R999000485 (2014-12)
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Product overview, ball runner blocks with load capacities and moments

Ball runner Page Size 15 20 25 30 35 45 55 65
block
T Load capacities (N) and load moments (Nm)
Standard, FNS Cc 1| 9860 23400 28600 36500 51800 86400 109 000 172 000
heavy-duty, ball R165136) [ 483) | 1069 |C 2) 8 850| 22 200| 26 700| 34 800| 49 400| 82 400 - -
runner block?” R20014 | 994 Co 1| 12700/ 29800 35900 48100 80 900 132 000|174 000|280 000
made of steeld Co 2| 10800| 27 700| 32 300| 44 700| 75 200|123 000 - -
Resist NR% SNS M, 1) 95 300 410 630 1110/ 2330, 3480, 6810
Resist CR®) R162236) | 543) | 106°) M, 2) 85 280 380 600 1 060 2220 - -
R20114 | 994 M,, 1) 120 380 510 830/ 1740, 3560 5550 11100
Mo 2) 100 350 460 780/ 1620/ 3320 - -
SNH M, 1) 68 200 290 440 720 1540, 2320 4560
R162139) | 603 M, 2) 62 190 270 420 700| 1480 - -
M, 1) 87 260 360 580, 1130, 2350, 3690 7400
Mo 2 76 240 330 540| 1060/ 2210 - -
FLS (o8 1) 12800/ 29600, 37 300/ 46 000| 66 700111 000|139 000|223 000
R1653%9) | 503) | 106 |C 2)| 11 500| 28 200| 34 800| 43 800| 63 600|106 000 - -
R20024 | 994 C, 1| 18 400| 41800, 52500/ 66 900116 000|190 000|245 000|404 000
Co 2| 15600 38800| 47 300/ 62 200|108 000| 177 000 - -
SLS M, 1) 120 380 530 800 1440, 3010 4410 8810
R16233%9 | 563) | 1069 | M, 2) 110 360 500 760/ 1370, 2870 - -
R20124 | 994 M,, 1) 180 540 750 1160/ 2500, 5120 7780 16000
My 2) 150 500 670/ 1080 2320 4770 - -
SLH | 623 |1069 | M_ 1) 120 340 530 740) 1290/ 2730, 3960 8160
R16243)6) M, 2) 110 330 500 710 1230 2 630 - -
M, 1) 180 490 740/ 1080, 2240, 4660 6990 14800
My, 2) 150 460 670/ 1010/ 2090 4370 - -
Standard ball FKS (o4 1) 6 720| 15400 19 800| 25600 36 600 - - -
runner block?) R1665%9) | 523) | 1068 |C 2) 6 030| 14 700| 18 500| 24 400| 34 900 - - -
made of steel® R20004 | 994 Co 1| 7340/ 16500/ 21200 28900 49 300 - - -
Resist NR¥ Cy 2) 6 230| 15300/ 19100| 26900, 45 800 - - -
Resist CR®) SKS M, n 65 200 280 440 790 - - -
R16663%9 | 583) | 1068 | M, 2) 58 190 260 420 750 - - -
R2010% | 994 M,, 1) 71 210 300 500/ 1060 - - -
Mo 2) 60 200 270 470 980 - - -
M, 1) 29 83 130 200 340 - - -
M, 2) 27 81 120 200 330 - - -
M, 1) 32 89 140 230 460 - - -
M, 2) 28 84 130 220 430 - - -
FNN (o] 1) -| 14500/ 28 600 - - - - -
3)6)8) 3) 6)
R1693 64% | 106 C, ) -| 24 400| 35900 - - - - -
SNN M, 1) - 190 410 - - - - -
3)6)8) 3) 6)
R1694 68 106 M, ) - 310 510 - = = - -
M, 1) - 100 290 - - - - -
M, D - 165 360 - - - - -
FKN C 1) - 9600 19800 - - - - -
3)6)8) 3) 6)
R1663 66 106 Co 1) -/ 13600 21 200 - - - - -
SKN M, 1) - 120 280 - - - - -
3)6)8) 3) 6)
R1664%9% 709 11069 Iy — - 170 300 - - - - -
M, 1) - 40 130 - - - - -
M, 1) - 58 140 - - - - -
Super steel ball FKS (o] 1 3900 10100 11400 15800 21100 - - -
runner blocks® 166139 | 883 | 1079 )
1 4 4 1 1 - - -
Resist CRS) max 500, 3900 00| 6100 8100
SKS M, 1) 39 130 170 270 450 - - -
3)6) 3 6
1662%%1 903 11079 Iy D 15 50 65| 105| 175 - - -

tmax

Bosch Rexroth AG, R999000485 (2014-12)
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Ball runner block Page Size 15 20 25 30 35 45 55 65
R T Load capacities (N) and load moments (Nm)
High-speed steel (3 1) 6880 16 300/ 20 000| 255004 36 200 - - -
ball runner .| 85 )
blocks?) C, 8860/ 20800 25100, 33500 56500 - - -
M, 1) 66 210 280 440 780 - - -
85
’ M., 1 85 270/ 360 580 1210 - - -
M, 1) 47 140 200 310 510 - - -
M, 1 61 180 250 400 790 - - -
C 1 8930/ 20700/ 26 000| 32100 46 600 - - -
85
C, 1| 12800/ 29200 36 600| 46 700, 81 100 - - -
M, 1) 86 260 370 560/ 1000 - - -
M,, 1) 120 370 520 810 1740 - - -
85
M, 1) 85 240 370 520 9200 - - -
M, 1) 120 340 520 750 1560 - - -
Aluminum ball C 1) 9860, 23400 28 600/ 36 500 51 800 - - -
runner blocks” 94 C 2) 8850 22200| 26 700| 34 800| 49 400 - - -
Fonax 1)2) 30000 72000 8800 12200 16200 - - -
M, 1) 95 300 410 630 1110 - - -
SNS | 96 M, 2) 85 280 380 600| 1060 - - -
R1632 M, D2 29 92 125 210 345 - - -
M, 1) 68 200 290 440 720 - - -
M. 2) 62 190 270 420 700 - - -
Miax D2 16 50 70 110 170 - - -

Determination of the dynamic load capacities and moments is based on a travel life of 100,000 m per ISO 14728-1.
Often only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M by 1.26 according to the table.
1) Ball runner blocks without ball chain.

2) Ball runner blocks with ball chain.

3) Steel: All steel parts made of carbon steel.

4) Resist NR Size 15 - 35: Ball runner block body made of corrosion-resistant steel per EN 10088.

5) Resist NR II: All steel parts made of corrosion-resistant steel per EN 10088.

6) Resist CR: Ball runner block body made of steel with matte-silver hard-chrome plated corrosion-resistant coating.

7) BSHP ball runner block

8) BSHP ball runner block, size 25 only

Refer to the product description for the abbreviations of the formats

R999000485 (2014-12), Bosch Rexroth AG
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Product overview, ball runner blocks with load capacities and moments

Ball runner Page Size 15 20 25 30 35 45 55 65
block 20/40 | 25/70 35/90
. [%& . Load capacities (N) and load moments (Nm)
Resist NR Il ball FNS (o 1 5100/ 12300 15000 20 800 27 600 - - -
runner blocks®?) R2001 ... 0. | 102 C 2) 4 700 11400/ 14 000, 19 300/ 27 600 - - -
C, 1 9300 16900 21000 28700 37500 - - -
Cy 2| 8400/ 15000 18 900| 25800| 37 500 - - -
SNS M, 1) 63 205 270 460 760 - - -
R2011...0.| 103 M, 2) 58 190 250 425 760 - - -
M, 1 20 215 295 500 805 - - -
M., 2) 81 190 265 450 805 - - -
M, n 34 110 150 245 375 - - -
M, 2) 31 100 140 225 375 - - -
M, 1) 49 115 165 265 390 - - -
Mo 2) 44 100 150 240 390
C | 85000 16000/ 20000 26300 36500 - - -
102 C 2) 7 600/ 15200/ 18 100/ 25000/ 34 800 - - -
Co 1| 14 000| 24 400/ 31600 40100 56200 - - -
Co 2| 12100| 22 500| 27 400| 37 300| 52 500 - - -
M, 1 82 265 365 590 1025 - - -
103 M, 2) 73 250 330 560 975 - - -
M,, 1) 132 310 450 695 1210 - - -
Mo 2) 118 295 410 660/ 1150 - - -
L\ 1) 64 190 290 420 710 - - -
M, 2) 58 180 265 400 675 - - -
M, 1 104 230 350 495 840 - - -
M, 2) 93 215 320 470 805
FKS C 1| 45000 8200 10500 14500 19 300 - - -
R2000 ... 0. | 102 C 2) 3900/ 8200/ 9200| 14500 19 300 - - -
Co 1) 5600, 9400 12600 17 200, 22 400 - - -
Co 2) 4600, 9400/ 10500/ 17 200| 22 400 - - -
SKS M, 1 44 125 195 320 545 - - -
R2010...0.| 103 M, 2) 37 125 175 320 545 - - -
M,, 1) 55 115 180 295 485 - - -
Mo 2) 48 115 160 295 485 - - -
M, 1) 16 45 70 110 170 - - -
M, 2) 13 45 60 110 170 - - -
M, 1) 19 40 65 105 150 - - -
Y 2) 16 40 55 105 150
Wide steel ball BNS C D -| 14900 36 200 -| 70 700 - - -
runner blocks3?) 2 R167136) | 1263) | 1268 | C 2) —-| 13700/ 33700 - - - - -
Resist CR®)7) Co 1 -/ 20600/ 50 200 -1126 000 - - -
Cy 2) —-| 18 200| 45 200 - - - - -
CNS M, 1 - 340 1350 -/ 3500 - - -
R16723)6 | 1303 | 130°) | M, 2) - 310/ 1260 - - - - -
M,, n - 470/ 1870 - 6240 - - -
Mo 2) - 410, 1680 - - - - -
M, 1) - 140 490 - 1470 - - -
M, 2) - 130 460 - - - - -
M, 9 -/ 190] 680 - 2620 - - -
M, o 2) - 170 620 - - - - -

Determination of the dynamic load capacities and moments is based on a travel life of 100,000 m per ISO 14728-1.
Often only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.
1) Ball runner blocks without ball chain.

2) Ball runner blocks with ball chain.

3) Steel: All steel parts made of carbon steel.

4) Resist NR size 15 — 35: Ball runner block body made of corrosion-resistant steel per EN 10088.

5) Resist NR II: All steel parts made of corrosion-resistant steel per EN 10088.

6) Resist CR: Ball runner block body made of steel with matte-silver hard-chrome plated corrosion-resistant coating.

7) BSHP ball runner block

8) BSHP ball runner block size 25 only

Refer to the product description for the abbreviations of the formats

Bosch Rexroth AG, R999000485 (2014-12)
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Product overview, ball guide rails with rail lengths

Ball guide rails

Page

Size

15 | 20 | 25 | 30 |

35 |

45

55

65

Rail length (mm)

Standard
steel ball
guide rails®

SNS / SNO

R1605 .3. .. / R1605 .B. ..

For mounting from above, with
cover strip and strip clamps

110

3836 | 3836| 3836| 3836

3 836

3776

3 836

3746

SNS / SNO

R1605 .6. .. / R1605 .D. ..

For mounting from above, with
cover strip and screw-down pro-
tective caps

112

3836| 3836| 3836 | 3836

3836

3776

3836

3746

SNS / SNO

R1605 .0. .. / R1605 .C. ..

For mounting from above with
plastic caps

114

3836| 3836| 3836 | 3836

3836

3776

3836

3746

SNS

R1606 .5. ..

For mounting from above, for steel
mounting hole plugs

116

3836 | 3836

3 836

3776

3 836

3746

SNS
R1607 .0. ..
Can be screwed on from below

118

3836| 3836| 3836| 3836

3 836

3776

3 836

3746

Resist NR 1l
standard ball
guide rails?

SNS

R2045 .3. ..

For mounting from above, with
cover strip and strip clamps

120

1856| 3836| 3836| 3836

3836

SNS

R2045 .0. ..

For mounting from above with
plastic caps

121

1856 | 3836 | 3836| 3836

3 836

SNS
R2047 .0. ..
Can be screwed on from below

121

1856 | 3836 | 3836| 3836

3 836

Resist CR
standard ball
guide rails?

SNS

R1645 .3. ..

For mounting from above, with
cover strip and strip clamps

122

3836| 3836| 3836 | 3836

3836

3776

3836

3746

SNS

R1645 .0. ..

For mounting from above
with plastic caps

123

3836 | 3836| 3836| 3836

3 836

3776

3 836

3746

SNS
R1647 .0. ..
For mounting from below

123

3836| 3836| 3836| 3836

3 836

3776

3 836

3746

Bosch Rexroth AG, R999000485 (2014-12)



General product information | Ball rail systems 17

Ball guide rails Page | Size
20/40 | 25/70 | 35/90
Rail length (mm)

Wide steel ball
guide rails

BNS 3836 3836 3836

R1675 .0...| 134

For mounting from above with
plastic caps

< BNS - 3836 3836
= R1676 .5...| 136
For mounting from above, for

steel mounting hole plugs

BNS 3836 3836 3836
R1677 .0. .. | 137
For mounting from below

Wide Resist CR
ball guide rails?

BNS 3836 3836 3836

R1673.0...| 134

For mounting from above with
plastic caps

1) Resist NR II: Guide rail made of corrosion-resistant steel per EN 10088
2) Resist CR: Ball guide rail made of steel with matte-silver hard-chrome plated corrosion-resistant coating
3) Sizes 20 and 25: Length up to 5816 mm (one-piece) can be supplied on request

Sizes 30 and 35: Length up to 5836 mm (one-piece) can be supplied on request

Size 45: Length up to 5771 mm (one-piece) can be supplied on request

Refer to the product description for the abbreviations of the formats
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General technical data and calculations

General notes

Preload classes

Guide systems with
parallel rails

Travel speed

Acceleration

Operating temperature
range

The general technical data and calculations apply to all ball rail systems. This means to all
ball runner blocks and ball guide rails.

Specific technical data relating to the individual ball runner blocks and ball guide rails is
given separately.

To cover the widest possible range of applications, Rexroth ball runner blocks are available
in different preload classes.

The following preload classes are available:

» Ball runner block without preload(preload class CO)

» Ball runner blocks with moderate preload (preload class C1)
» Ball runner blocks with average preload (preload class C2)
» Ball runner blocks with high preload (preload class C3)

So as not to reduce the service life, the preload should not exceed 1/3 of the load on
bearing F.

In general, the rigidity of the ball runner block rises with increasing preload. If vibrations
occur, choose the correspondingly high preload (> preload class C2).

When choosing the preload class, pay attention to the permissible parallelism offset of the
rails too (“Accuracy class selection criterion”).

When specifying ball rail systems of accuracy class N, we recommend preload class CO or
C1 to avoid distortive stresses due to the tolerances.

For exact values, refer to the individual ball runner blocks.

Viay © 3 —10m/s

For exact values, refer to the individual ball runner blocks.
(If Feomp > 2.8 - Fpyp @, = 50 m/s?)
If pre-tensioning force F is canceled, a

a .. : 250 -500 m/s?

max

max

=50 m/s? applies

max

Briefly, up to 100 °C is allowed.

t: 0-80°C For sub-zero temperatures, please consult us.
For ball runner blocks without ball chain:
lower limit = -10 °C.
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Friction

The friction coefficient p of
Rexroth's ball rail system is
approximately 0.002 to
0.003 (without the friction
of the seal).

Seals

Standard seal (SS)

Low-friction (LS)

Double-lipped seal (DS)

Front seal

FKM seal

Cover plate wiper

General product information | Ball rail systems 19

Due to the Rexroth design with four rows of balls, there are always two points of contact
in all the directions of loading. This reduces the friction to a minimum.

Other ball rails with two or four rows of balls with four points of contact have multiple
friction: due to the differential slip with lateral loading and with a comparable preload with-
out load, the gothic raceway profile causes higher friction (depending on the raceway
curvature and the load, up to five times the friction coefficient). This high friction leads to
correspondingly greater heat.

The purpose of seals is to prevent dirt, chips, metalworking fluids, etc. from entering the
ball runner block and thus shortening its service life. For more information, refer to selec-
tion criteria/seals.

Universal seals are incorporated as standard in Rexroth ball runner blocks. They provide
equal sealing performance on ball guide rails with and without cover strip. Low friction
combined with a good sealing effect was an important factor during design. Suitable for
applications requiring good sealing.

For particular ease of movement.

For frequent exposure to fluids.

For use in environmental conditions with many fine dirt or metal particles as well as cool-
ants or cutting fluids.

Can be replaced during servicing.

End seals can be ordered separately as accessories for mounting by the customer.

For use in extreme environmental conditions with coarse dirt or metal particles as well as
massive use of coolants or cutting fluids.

Can be replace during servicing.

FKM end seals can be ordered separately as accessories for mounting by the customer.

For use in environments subject to coarse dirt or chips.
Scraper plates can be ordered separately as accessories for mounting by the customer.
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General technical data and calculations

Forces and moments

In Rexroth ball rail systems the raceways are arranged at a contact angle of 45°.

This results in the same load-bearing capacity of the entire system in all four major planes
of load application. s
The ball runner blocks may be subjected to both forces and load moments. T
Forces in the four major planes of load application

> Tension F, (positive Z-direction) I
> Pressure -F, (negative Z-direction)

» Side load F, (positive Y-direction)

» Side load -F, (negative Y-direction)
Moments

> Torsional moment M, (around the X-axis)

» Longitudinal moment M, (around the Y-axis)
» Longitudinal moment M, (around the Z-axis)

Definition of load capacities

Dynamic load capacity C

The radial load whose extent and direction cannot change that a linear anti-friction bearing
can theoretically absorb for a nominal life covering 105 m (according to DIN ISO 14728-1).
Note: The dynamic load capacities in the tables are above the DIN or ISO values. These
values have been confirmed in tests.

Static load capacity C, l C I

Static load in the load direction that corresponds to a calculated load in the center of the c Co c
contact point with the greatest load between the rolling element (ball) and track zone ’—‘—‘
(guide rail) of 4200 MPa. — O ]

Note: With this stress at the contact point, permanent overall deformation of the |
ball occurs that corresponds to about 0.0001 times the ball diameter. (according to
DIN ISO 14728-1)

Definition of moment load capacities

Dynamic torsional moment load capacity M, A

Comparative dynamic moment about the X-axis which causes a load equivalent to the 'V"tO

dynamic load capacity C. J;w;L

Static torsional moment load capacity M,, L

The comparable static moment around the X-axis that induces a load corresponding to the

static load capacity C,. M,
T

Dynamic longitudinal moment load M, ’HI

The dynamic comparable dynamic moment around the transverse axis y or the vertical axis
z that induces a load corresponding to the dynamic load capacity C.

Static longitudinal moment load M|,
The static comparable dynamic moment around the transverse axis y or the vertical axis z R
that induces a load corresponding to the static load capacity C,. " )
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Definition and calculation
of the nominal life

Nominal life in meters

Service life in operating
hours with constant stroke
and constant stroke repeti-
tion rate

Nominal life at variable
speed

Modified service life

Notes

General product information | Ball rail systems 21

The calculated service life which an individual linear rolling bearing, or a group of appar-
ently identical rolling element bearings operating under the same conditions, can attain
with a 90 % probability, with contemporary, commonly used materials and manufacturing

quality under conventional operating conditions (as per ISO 14728-1).

F£)3 -105m

m

(1) Lyo=(

L
(2) Lh10=2’5’1|'(1)'60

L
®) Lhso=gg.\-
m

If the stroke length s and the stroke repetition rate n are
constant over the entire service life, you can use formula (2)
to determine the service life in operating hours.

As an alternative, it is possible to use formula (3) to calcu-
late the service life in operating hours using the average

speed v,

This average speed v, is calculated with speeds that can
be changed on a stepwise basis using discrete time steps
a,, of the individual load stages (4).

_vgleay Vol -+ vl gy

(4) Vv

m 100 %

If a 90 percent requisite reliability is not enough, you must
reduce the service life values by a factor of a, in accor-

dance with the table below.

Requisite reliability ( %) L. Factor a,
. 90 Ly 1.00
L. = na 95 L 0.64
"a" 2.s5-n-60 =
96 Ly, 0.55
97 La, 0.47
98 Ly, 0.37
99 L, 0.25

DIN ISO 14728-1 limits the validity of the formula (1) to dynamically equivalent loads F, < 0.5 C. However, in our tests we
verified that under ideal operating conditions this service life formula can be applied up to loads of F = C. Under some
circumstances, with stroke lengths below 2 - ball runner block length B; (see the dimension tables) a load capacity
reduction may be necessary. Please consult us.
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General technical data and calculations

Load on bearing for calculating the service life

Note

In general, the minimum value of 4.0 should not be fallen
short of for both the static and dynamic load ratios. In the
case of applications that place high demands on rigidity
and/or the service life, a higher load ratio is necessary.
With tensile loads, check the screw stability. See the chap-
ter entitled “Installation Information”.

Combined equivalent load

In the case of a combined vertical and horizontal external
load, calculate the dynamic equivalent load F_, ., according
to formula (5).

Note

The structure of the ball rail system permits this simplified
calculation.

Note

Reduce an external load that affects the ball runner block at
any angle with the correct sign to Fy and F, and insert the
amounts into formula (5) or (6).

Combined equivalent load in conjunction with moments
Using formula (6), you can combine all the partial loads
that occur in a load case into one single comparison load.
i.e. the combined equivalent load.

Notes

Including moments as stated in formula (6) only applies to
an individual ball guide rail with just one ball runner block.
The formula is simpler for other combinations.

The forces and moments plotted in the coordinate system
can also have an effect in the opposite direction. Reduce an
external load that affects the ball runner block at any angle
to F, and F, and insert the amounts into formula (6).

The structural design of the ball runner blocks allows this
simplified calculation.

Bosch Rexroth AG, R999000485 (2014-12)
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Considering the internal preloading
force F,

To increase the rigidity and precision
of the guide system, it is advisable to
use preloaded ball runner blocks
(c.f. “System Preloading Selection
Criterion”).

When using ball runner blocks of
preload classes C2 and C3, it may be
necessary to consider the internal
pre-tensioning force; this is because
both rows of balls a and b are preten-
sioned against one another by a spe-
cific oversize at an internal pre-ten-
sioning force F, and deform by the
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T 28 K
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\ a
\
w

\
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. b

8 A a
pr S
\\\
\\\\\b
\\\‘§§\%
For 2,8-Fp,
F—»
loaded (lower) row of balls 8 . = Deformation of the rolling

non-loaded (upper) row of balls

Deformation of the rolling

contact at F (=)

load on the ball runner block (N)

amount &, (see the diagram). contact at F (=) F.. = Internal pre-tensioning force (N)
Effective equivalent load on bearing Case 1
From an external load amounting to 2.8 times the internal (7) Fort = Feomp Feomb > 2.8 - Fpr
€ com
pre-tensioning force F,. onward, a row of balls becomes In this case, the internal

preload-free.

Note

Under highly dynamic loading conditions, the combined
< 2.8 - F, to prevent dam-
age to anti-friction bearings due to slippage.

equivalent load should be F_, .,

pre-tensioning force Fpr does
not affect the service life.

2.8-F,

® FuApom )

Case 2
F 2.8 F,
The pre-tensioning force F.

comb <

is included in the calcula-
tion of the effective equiva-
lent load.
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General technical data and calculations

Dynamic equivalent load

With different load stages, calculate the dynamic

equivalent load according to formula (9). q q q
(9) Fo= 2/ Fer1)® =L 4 (Fo)® =22 4.4 (Fyg)®r -

100 % 100 % ‘ 100 %

Equivalent static load on bearing
With a combined vertical and horizontal external

static load in conjunction with a static torsional or M| M| IM_|
itudi ; ; (10) F = |Fo | + [Fp,| + Cp - —2+ Cy -—X + C, - —2
longitudinal moment, calculate the static equiva- 0 comb Oy 0z oM o 0 M., 0 Mo

lent load F, ., according to formula (10).

Notes

The static equivalent load F
single ball guide rail.
Reduce an external load that affects the ball runner block at any angle to F,, and Fy, and insert the amounts into
formula (10).

0 comb Must not exceed the static load capacity C,. Formula (10) only applies when using a

Definitions and calculation for dynamic and static load ratios

Using the ratio of load capacity to loading of the ball runner blocks, you can make a preselection of the guide. You should
choose the dynamic loading ratio C/F ., and the static loading ratio C,/F,,,, to match the application. The necessary load
capacities are calculated from this. The load capacity overview yields the corresponding dimensions and format.

Recommended values for load ratios

The table below contains guideline values for the loading ratios.

The values are offered merely as a rough guide reflecting typical customer requirements (e.g. service life, accuracy, rigid-
ity) by sector and application.

Case 1: Static load Fj,,, > F ... Case 2: Static load Fy,,, < F..
o C o Co N Co
Dynamic ratio = Static ratio = Static ratio =
Fmax F0 max Fmax
Machine type/sector Application example C/Fmax Co/Fomax
Machine tools General 6..9 >4
Turning 6..7 >4
Milling 6..7 >4
Grinding 9..10 >4
Engraving 5 >3
Rubber and plastics processing machinery Injection molding 8 >2
Woodworking and wood processing machines Sawing, milling 5 >3
Assembly/handling technology and industrial robots Handling 5 >3
Oil hydraulics and pneumatics Raising/lowering 6 >4
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Static load safety factor S,
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You must verify mathematically any structural design involving rolling contact with regard to the static load safety factor.
The static load safety factor for a linear guide results from the following equation:

S

FO max

In this connection, F

0 max

represents the maximum load amplitude that can occur, which can affect the linear guide. It does

not matter whether this load only has an effect for a short time. It may represent a peak amplitude of a dynamic load
spectrum. The data in the table applies to size selection.

Static load safety factor S, Conditions of use
Overhead hanging arrangements or applications with serious potential risks > 20

High dynamic stress at a standstill, contamination. 8-12

Normal design of machines and systems unless all the load parameters or connection accuracies are known. 5-8

All the loading data is known. Running free of shocks can be guaranteed. 3-5

Legend of formulas

Formula Unit Designation Formula Unit Designation
ay - Service life factor M, Nm Load due to the resulting moment around
C N Dynamic load capacity the Y-axis
c N Static load capacity Moy Nm Load due to the static moment around
0 the Y-axis
F N Maximum dynamic load
max Y M, Nm Load due to the resulting moment around
Fo max N Maximum static load the Z-axis
Feomb N Combined equivalent load Mo, Nm Load due to the static moment around
Focomb N Equivalent static load on bearing the Z-axis
For N Effective equivalent load on bearing Lo m Nominal life (travel range)
Fof1-n N Uniform effective individual loads Lh 10 h Nominal life (time)
Frn N Dynamic equivalent load Lna m Modified nominal life (travel range)
For N Pre-tensioning force Lha h Modified nominal life (time)
Fy N External load due to a resulting force in n RPM | Stroke repetition rate (double strokes)
the Y-direction s m Stroke length
FOy N External load due to a static force in the S, _ Static load safety factor
Y-direction - -
Vi, m/min | Average linear speed
F, N External load due to a resulting force in -
the Z-direction ViV m/min | Travel speeds of phases 1 ... n
Foz N External load due to a static force in the A1 - Gtn % Discrete time steps for v; ... v, of phases
Z-direction 1..n
M, Nm Dynamic torsional moment load Refer to the table for the values
capacity?)
Mo Nm Static torsional moment load capacity!)
M. Nm Dynamic longitudinal moment load?)
Mo Nm Static longitudinal moment load®
M, Nm Load due to the resulting moment around
the X-axis
Moy Nm Load due to the static moment around

the X-axis
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Design styles and versions

Ball runner block

Application area

Load-bearing capacity

Special feature

Standard ball FNS |For high rigidity requirements |High For mounting from above
runner blocks R16511)2)5) and below
made of steel R20013)4)
FLS |For very high rigidity require- Very high For mounting from above
R16531)2)%) |ments and below
R20023)
FKS |For restricted space in the Medium For mounting from above
R1665 |longitudinal direction and below
R20003 Supplementary to DIN 645-1
SNS |For restricted space in the High For mounting from above
R16221)2)%) |transverse direction
R20113)4)
SLS |For restricted space in the Very high For mounting from above
R16231)2)%) |transverse direction
R20123
SKS |[For restricted space in the Medium For mounting from above
R1666 |longitudinal and transverse
R20103 |direction
SNH |For restricted space in the High Higher rigidity than SNS
R16211)2)%) (transverse direction and high
rigidity requirements
SLH (For restricted space in the Very high Higher rigidity than SLS
R16241)2)%) |transverse direction and high
rigidity requirements
Standard ball FNN |For restricted space in the ver- |High Lower rigidity than FNS
runner blocks R16932) |tical direction Not defined in DIN 645-1
made of steel
with Resist CR
FKN |For restricted space in the ver- |Medium Lower rigidity than FKS
R16632 [tical and longitudinal direction Not defined in DIN 645-1
SNN (For restricted space in the ver- |High Lower rigidity than SNS
R1694? |tical and transverse direction Not defined in DIN 645-1
SKN |For restricted space in the ver- |Medium Lower rigidity than SKS
R16642? |tical, longitudinal and trans- Not defined in DIN 645-1

verse direction

Heavy-duty ball runner blocks
BSHP ball runner block
Resist NR

Resist NR 1l

Resist CR

Refer to the product description for the abbreviations of the formats
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Ball runner block

Application area

Load-bearing capacity

Special feature

Super ball runner FKS [For compensating large toleranc- |[Medium At least 2 ball runner
blocks made of steel R1661 |es in the adjoining structure blocks per rail required
with Resist CR
SKS |For compensating large toleranc- |Medium At least 2 ball runner
R1662 |es in the adjoining structure blocks per rail required
Aluminum ball runner FNS [For lightweight construction to High For mounting from
blocks R16312 [compensate higher tolerances of above and below
the adjacent construction
SNS |For lightweight construction to High For mounting from
R16322) [compensate higher tolerances of above
the adjacent construction
High-speed steel ball FNS |For very high travel speeds High For mounting from
runner blocks R2001 ... 9.2 |(up to 10 m/s) above and below
SNS [For very high travel speeds High For mounting from
R2011 ... 9.2 |(up to 10 m/s) above
Wide ball runner BNS |For high torsional moments in Very high For mounting from
blocks made of steel R16712) [one-rail applications above and below
with Resist CR
CNS |For high torsional moments on Very high For mounting from
R16722) |one rail with laterally limited above

installation space
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Design styles and versions

Ball guide rails Application area Mounting meth- | Special feature
od
Standard ball SNS / SNO | Standard version, very For mounting With cover strip and strip clamp
guide rails made ) R1605 .3. .. | harsh environmental con- | from above Only one cover for all the holes.
of steel & R1605 .B. .. | ditions, robust strip clamp No holes required in end face for fastening
R1645 .3...2) of cover strip.
R2045 .3. ..1)
SNS / SNO | Harsh environmental con- | For mounting With cover strip and protective cap
R1605 .6. .. | ditions, space-saving strip | from above Only one cover for all the holes.
R1605 .D. .. | clamp
S SNS / SNO | Economical For mounting With plastic caps
= R1605 .0. .. from above No installation space needed on the
R1605 .C. .. end face.
R1645 .0. ..2)
R2045 .0. ..
SNS | More resistant to mechan- | For mounting With steel caps
R1606 .5. .. | ical influencing factors from above No installation space needed on the
(e.g. jolts) end face.
Very harsh environments
SNS | Mounting base easily For mounting Use of larger screws than with bolting
R1607 .0. .. | accessible, best sealing from below from above
R1647 .0. ..2) | effect for the end seals Higher lateral forces are permissible.
R2047 .0. ..1) No installation space needed on the
end face.
Wide steel > > BNS | High moment load For mounting With plastic caps
ball guide % R1675 .0. .. | capacity from above No installation space needed on the
rails R1673.0...2 end face.
=) BNS | High moment rigidity, For mounting With steel caps
% R1676 .5. .. | more resistant to mechan- | from above No installation space needed on the
ical influencing factors end face.
(e.g. jolts)
Very harsh environments
BNS | High moment rigidity, best | For mounting Use of larger screws than with bolting
% R1677 .0. .. | sealing effect for the end | from below from above
seals Higher lateral forces are permissible than
with the single-row series
No installation space needed on the
end face.
1) Resist NR Il
2) Resist CR

Refer to the product description for the abbreviations of the formats
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Accessories
Add-on elements are available as
options for the ball runner blocks.

Application area

Cover plate wiper

The cover plate wiper is an additional element for wiping off coarse particles or dealing with
contamination that has been deposited on the ball guide rail.

When making your selection, pay attention to whether you will be using a ball guide rail with or
without a cover strip.

Front seal External end seals provide effective protection for the ball runner block, preventing dirt, small
Two-piece particles and liquids from working their way in. This further improves the sealing performance.

This means that the sealing effect is improved even more.

It is also possible to retrofit the two-piece front seal via the ball guide rail.
FKM seal Better sealing performance than the end seal, but with higher friction. For use in environments with

One-piece and two-piece

high contamination levels, metalworking fluids or aggressive media.
Resistant to chemicals and high temperatures.

Seal Kit

The seal kit is recommended in cases where both a scraper plate and end seal are required.

Lubrication adapter

For oil and grease lubrication from above for SNH and SLH ball runner blocks (high versions).

Lube plate

Makes possible other variants for lubricating ball runner blocks.
Can be chosen for lube ports with a metric thread and pipe thread.

Front lube unit

For applications requiring very long relubrication intervals. Under normal loads, they allow travel
distances of up to 10,000 km without relubrication. The function is only assured where there is no
exposure to liquids and little contamination. The maximum operating temperature is 60 °C.

Bellows Bellows can be covered in different variants such as with or without a lubrication plate.
Heat-resistant bellows are metalized on one side which makes them non-flammable, and non-com-
bustible, resistant to sparks, weld spatter or hot swarf. Short-term temperature stability is possible
at up to 200 °C and an operating temperature of 80 °C.

Clamping and The clamping units serve to prevent the ball rail system from moving when they are at rest.

Braking elements

The braking units can be used to bring moving ball rail systems to a standstill and keep them station-
ary during rest phases. The following versions are available:
Hydraulic, pneumatic and manual clamping elements.

Rack

Gear racks and pinions are space-saving solutions for driving linear motion guides.
For transmission of high forces within a small space and with low noise generation.
All attachments such as gear reducers, motors and controllers are also available.
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System preload

Definition of preload

Ball rail systems | Selection criteria

Ball runner blocks can be preloaded to increase rigidity. The internal pre-tension-
ing forces that occur in this connection must be considered in the life expectancy
calculation. You can choose the preload class to match the area of application.
Refer to the table for pre-tensioning force F, .

Example

» Area of application: Precise guide systems with low external load and high
overall rigidity requirements. This results in preload class C1.

> Selected ball runner block FNS R1651 314 20

» The selected ball runner block yields a pre-tensioning force F,. according to
the table.

> Itis installed at 840 N internal pre-tensioning force F, .

Code Preload Application area

col) Without preload (clearance) | For particularly smooth-running guide systems with the lowest possible friction for applications
with large installation tolerances.
Clearance versions are available only in accuracy classes N and H.

C1 Moderate preload For precise guide systems with low external loads and high demands on overall rigidity.

Cc2 Average preload For precise guide systems with both high external loading and high demands on overall rigidity;
also recommended for single-rail systems.
Above average moment loads can be absorbed without significant elastic deflection.
Further improved overall rigidity with only medium moment loads.

c3 High preload For high-rigidity guide systems like precision machine tools, etc.

Above average loads and moments can be absorbed with the least possible elastic deflection.
Ball runner blocks with preload C3 available only in accuracy classes UP, SP and XP; heavy duty
ball runner blocks only in UP, SP and P.

1) In the case of ball runner blocks without preload (preload class C0), there is a clearance between the ball runner block and
the rail of 1 to 10 um. When using two rails and more than one ball runner block per guide rail, this clearance is usually equal-
ized by parallelism tolerances.
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Pre-tensioning force F,
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Ball runner block Part number Design Preload Size
style class 15 [20 [25 30 [35 [45 | 55 |65
Pre-tensioning force F&r (N)
Standard ball runner R165136) R20014) |FNS c1v 160| 380| 460| 630| 840| 1360 1960| 2460
block R1622%6) R20114) |SNS c12 150 350| 430| 590| 840| 1270
:;i‘:(y'd"ty ball runner | 2, 65196 SNH cav 620| 1500 1820| 2540| 3350 5450 7860| 9840
- Steel® c22 580| 1390| 1700| 2340| 3350| 5060
- Resist NRY c3v 1010| 2440| 2960| 4120 5450 8850| 12 800| 16 000
- Resist CR® c32 950| 2260| 2770| 3810| 5450| 8230
R1653%6) R20024 |FLS c1v 200 490| 610 800| 1110 1810 2480 3260
R1623%6) R20124) |SLS c1? 180 460| 550| 760| 1060| 1640
R16243)8) SLH cov 800| 1950| 2430| 3200| 4450| 7230| 9940| 13000
c22 720| 1850| 2200| 3040| 4240| 6550
c3v 1300| 3170| 3950| 5200 7230| 11800| 16100| 21 200
c32 1170| 3000| 3580| 4940| 6890 10600
Standard ball runner R166536) R20004 |FKS c1v 110| 250| 320 440| 590
b's°t°k o R166638 R20104 |SKS c1? 90| 250 280| 440| 59
eoist NRY R169336) FNN c1v 290[ 460
- Resist CR® R16943)6) SNN
R16633)6) FKN c1v 190| 320
R16643)6) SKN
Super ball runner blocks |R16613)6) FKS c1v 80 200 230 320 420
- Steel? R16623)6)) SKS
- Resist CR®)
Standard high-speed ball | R2001...9. FNS c2v 420| 1020| 1240 1720] 2280
runner blocks R2011...9. SNS
- Steel R2002...9. FLS c2v 700| 1330| 1660 2180| 3020
R2012...9. sLS
Standard ball runner R1631 FNS c1v 160 380 460 630 840
block R1632 SNS c12 150| 350| 430| 590| 840
= Aluminum
Standard ball runner R2001...0. FNS c1b 100 250 300 420 550
block R2011...0. SNS c12) 90| 230| 280| 390| 550
- Resist NR II? cav 410 980 1200| 1660| 2210
c22 380 910| 1120] 1540| 2210
R2002...0. FLS c1v 170| 320| 400| 530| 730
R2012...0. SLS c12 150| 300| 360| 00| 700
cav 680| 1280| 1600| 2100| 2920
c22 610| 1220| 1450| 2000| 2780
R2000...0. FKS c1v 90| 160| 210 290 390
R2010...0. SKS c1? 8o| 160| 180| 290| 390
Wide steel ball runner R16713)6) CNS c1v 270 580 1160
blocks c12 260| 550
) ;Z?SCRG) R16729)9) BNS c1v 270|580
c12 260| 550

1) Ball runner blocks without ball chain.
2) Ball runner blocks with ball chain.

3) Steel: All steel parts mad

4) Resist NR size 15 — 35: Ball runner block body made of corrosion-resistant steel per EN 10088.

e of carbon steel.

5) Resist NR II: All steel parts made of corrosion-resistant steel per EN 10088.

6) Resist CR: Ball runner block body made of steel with matte-silver hard-chrome plated corrosion-resistant coating.
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Rigidity of ball runner block

Rigidity of ball rail system with
preloading

Example: ball runner block FNS Flange

normal standard height

Size 35:

a) Ball runner block R1651 31. 20 with
preload C1

b) Ball runner block R1651 32. 20 with
preload C2

c) Ball runner block R1651 33. 20 with
preload C3

Example: ball runner block FLS Flange

long standard height

Size 35:

a) Ball runner block R1653 31. 20 with
preload C1

b) Ball runner block R1653 32. 20 with
preload C2

c) Ball runner block R1653 33. 20 with
preload C3

Example: ball runner block SNS Flange

slimline standard height

Size 35:

a) Ball runner block R1622 31. 20 with
preload C1

b) Ball runner block R1622 32. 20 with
preload C2

c) Ball runner block R1622 33. 20 with
preload C3

Example: ball runner block SLS slimline

long standard height

Size 35:

a) Ball runner block R1623 31. 20 with
preload C1

b) Ball runner block R1623 32. 20 with
preload C2

c) Ball runner block R1623 33. 20 with
preload C3

Preload

C1/C2/C3 = According to pre-tensioning force
For table

Key

8 = Elastic deformation ~ (um)

F =load (N)

Bosch Rexroth AG, R999000485 (2014-12)
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Accuracy classes

Accuracy classes and their tolerances
In ball rail systems, the ball runner blocks are available in six accuracy classes and the guide rails in five accuracy classes.
For details of the available ball runner blocks and guide rails, see the “Part numbers” tables.

Selection criteria | Ball rail systems
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Key to illustration

H = Height tolerance
A; = Side tolerance
P, = Parallelism offset

L =Rail length

Precision manufacturing process makes interchangeability easy
Rexroth manufactures its ball guide rails and ball runner blocks with such high precision, especially in the ball track zone,

that each individual component element can be replaced by another at any time. For example, a ball runner block can be
used without problems on various guide rails of the same size. Similarly, different ball runner blocks can also be used on
one and the same ball guide rail.

A;

AH, AA,

Measured at
middle of runner
block

For any ball runner block/rail combination at any position on rail

For different ball runner blocks at same position on rail

Ball rail system made of steel, aluminum, Resist NR and Resist NRII

Accuracy classes Tolerances of the dimensions (um) Max. differences of dimensions H and A; on one rail (um)

H A, AH, AA,
N +100 +40 30
H +40 +20 15
P +20 +10 7
XP1) £11 +8 7
SP +10 +7 5
UP +5 +5 3

1) Ball runner block in accuracy class XP, ball guide rail with accuracy class SP

Ball rail system, Resist CR, matte-silver hard chrome plated

Accuracy classes

Tolerances of the dimensions (um)

Max. differences of dimensions H and A; on one

rail (um)
H A, AH, AA,
Ball runner Ball guide rail | Ball runner Ball guide rail | Ball runner block/ball Ball guide rail
block/ball block/ball guide rail
guide rail guide rail
H +47 +44 +23 +19 18 15
-38 -39 -24
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Accuracy classes

Parallelism offset P, of the ball rail system in operation Values measured in the middle of the runner block with ball
rail systems without surface coating.
In the case of Resist CR hard chrome-plated ball guide rails, the values can increase up to 2 um.

50
__ 40 —N
IS |
o 30 —
//
_—
20 /// — P
/ /
10 // -~ // ___———SP
' P uP
e m—
0
0 1000 2000 3000 4000 5000 6000
L(mm) ——p
Tolerances for combination of accuracy classes
Ball runner block Ball guide rails
N H P SP UpP
(um) (um) (um) (um) (um)
N Tolerance dimension H (um) +100 *48 +32 +23 +19
Tolerance dimension A, (um) 40 +28 +22 +20 +19
Max. diff. in dimensions H and A; on one rail (um) 30 30 30 30 30
H Tolerance dimension H (um) 192 40 124 +15 11
Tolerance dimension A, (um) +32 *20 *14 +12 +11
Max. diff. in dimensions H and A; on one rail (um) 15 15 15 15 15
P Tolerance dimension H (um) +88 *36 20 *11 +7
Tolerance dimension A, (um) +28 +16 10 8 +7
Max. diff. in dimensions H and A; on one rail (um) 7 7 7 7 7
XP Tolerance dimension H (um) +88 36 120 11 +7
Tolerance dimension A, (um) +28 +16 *10 8 +7
Max. diff. in dimensions H and A; on one rail (um) 7 7 7 7 7
SP Tolerance dimension H (um) +87 +35 19 *10 *6
Tolerance dimension A, (um) +27 +15 +9 *7 +6
Max. diff. in dimensions H and A; on one rail (um) 5 5 5 5 5
UP Tolerance dimension H (um) +86 +34 +18 9 5
Tolerance dimension A, (um) +26 +14 +8 6 *5
Max. diff. in dimensions H and A; on one rail (um) 3 3 3 3 3

Recommendations for combining accuracy classes

Recommended with relatively large ball runner block distances and long strokes:
Ball guide rail in higher accuracy class than ball runner blocks.

Recommended with small ball runner block distances and short strokes:

Ball runner blocks in higher accuracy class than ball guide rail.

Selection criterion Travel accuracy

Perfected ball entry and exit zones in the ball runner blocks and optimized spacing of the mounting holes in the guide rails
provide very high travel accuracy with very low pulsation. Particularly suitable for high-precision metal-cutting machining,
measuring technology, high-precision scanners, eroding technology, etc. (see “Application examples” in the chapter enti-
tled “Product description of high-precision steel ball runner blocks BSHP”.
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Ball chain

Rexroth recommends using a ball chain particularly in
applications calling for low noise levels.

Ball runner block
with ball chain

Ball runner blocks can be equipped with a ball chain (1) as
an option. The ball chain prevents the balls from bumping
into each other and ensures smoother travel. This reduces
the noise level. The lower number of load-bearing balls in
ball runner blocks with a ball chain, mean that lower load
capacities and load moments can result (“Product overview
with load capacities and load moments”).

Seals

The sealing plate (2) on the end face protects the ball runner block internals from dirt particles, shavings and liquids.

It also reduces lubricant drag-out. Optimized sealing lip geometry results in minimal friction. Sealing plates are available
with black standard seals (SS), beige low-friction seals (LS), or green double-lipped seals (DS).

Low-friction seals (LS) (seals with very low friction)

The low-friction seal was developed for applications requiring especially smooth running with minimal lubricant drag-out.
It consists of an open-pored polyurethane foam and has only limited wiping action.

Standard seal (SS) (universal seal with good sealing effect)

The standard seal is sufficient for most applications. It offers good wiping action while still permitting long relubrication
intervals.

Double-lipped seal (DS) (seal with very good sealing effect)

Rexroth recommends using double-lipped seals in applications in which the ball rail is heavily covered with swarf,

wood dust, coolants/lubricants, etc. It has an excellent wiping action with a higher level of frictional drag and lower
relubrication intervals.

Sealing action and resistance to movement

The resistance to movement is influenced by the seal’s geometry and the material it is made of. The diagram shows the
effect of different seal variants on the sealing effect and the displacement resistance.

DS

Displacement resistance (N)

Sealing action Lower pretensioning Higher pretensioning
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Materials

Rexroth offers ball runner blocks in a variety of materials to meet the requirements of
different applications.

A Standard steel ball runner blocks The most widespread version made of carbon steel.
An economical solution, but provides no protection against corrosion. It is, however,
sufficient for most industrial machinery applications.

B High-speed steel ball runner blocks With this variant, ceramic balls replace the steel
ones in steel ball runner blocks. Since the ceramic material is less dense than steel, the
forces in the recirculation zones of the ball circuits remain the same even at the higher
permissible travel speed. As a result, there is no reduction in life expectancy, even when
the system is operated at speeds of up to 10 m/s. The load capacities and moments are
slightly lower than those of the standard version.

Ball runner blocks with limited corrosion resistance

C Aluminum ball runner blocks The ball runner block body consists of a wrought aluminum
alloy. The balls, steel inserts, and the mounting screws at the end face are made of
carbon steel. The ball runner blocks have the same load capacities as the standard
version. Since the yield strength of aluminum is less than that of steel, the maximum
load capacity of the ball runner block is limited by F,_ ., and M,
A cost-effective alternative with limited corrosion protection.

max.

Corrosion-resistant ball runner blocks

D Resist NR
The ball runner block body is made of corrosion-resistant material. Offers limited corro-
sion protection. The balls, steel inserts, and the mounting screws at the end face are
made of carbon steel. The ball runner blocks have the same load capacities and
moments as the standard versions.
Rexroth recommends this version for applications requiring corrosion protection.
Fast delivery.

E Resist NR Il All the parts of this ball runner block are made of corrosion-resistant mate-
rial. These ball runner blocks offer the greatest possible protection against corrosion
with only a slight reduction in load capacities and moments.

F Resist CR The ball runner block body has a matte silver, hard chrome-plated corrosion-
resistant coating. The balls, steel inserts, and the mounting screws at the end face are
made of carbon steel. The ball runner blocks have the same load capacities and
moments as the standard versions.

As an alternative if the NR version is not available.
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Item | Part Ball runner block
A B (o D E F
Steel Steel Aluminum Resist NR Resist NR 11 Resist CR
(high-speed)
1 Ball runner block body Heat-treated Heat-treated Wrought Corrosion- Corrosion- Heat-treated
steel steel aluminum alloy | resistant steel resistant steel steel, chrome-
1.4122 1.4122 plated
2 Balls Anti-friction SigN, Anti-friction Anti-friction Corrosion- Anti-friction
bearing steel bearing steel bearing steel resistant steel bearing steel
1.4112
3 Recirculation plate Plastic TEE-E
4 Ball guide Plastic POM (PA6.6)
5 Sealing plate Plastic TEE-E
6 Threaded plate Corrosion-resistant steel 1.4306
7 Set screw Corrosion-resistant steel 1.4301
8 Flanged screws Carbon steel Corrosion- Carbon steel
resistant steel
1.4303
9 Lube nipple Corrosion-
resistant steel
1.4305
Item | Part Ball guide rail
10 Ball guide rail Heat-treated steel Corrosion- Heat-treated
resistant steel steel
1.4116
11 Cover strip Corrosion-resistant steel 1.4310
12 Strip clamp Anodized aluminum
13 Clamping screw with nut Corrosion-resistant steel 1.4301
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Product description

Characteristic features

» The same high load capacities in all four main directions
of loading

» Low noise level and outstanding travel performance

» Excellent dynamic characteristics:

Speed: v, =5m/s
Acceleration: a,, = 500 m/s?

» Long-term lubrication, up to several years

» Minimum quantity lubrication system with integrated
reservoir for oil lubrication?)

» Lube ports with metal thread on all sides?®)

» Limitless interchangeability; all ball guide rail versions
can be combined at will with all ball runner block ver-
sions within each accuracy class

» Optimum system rigidity through preloaded O-arrange-
ment

» Integrated, inductive and wear-free measuring system as
an option

» Top logistics that are unique worldwide due to inter-
changeability of components within each accuracy class

» Attachments on the ball runner block for mounting from
above and below?)

» Increase in rigidity with lift-off and lateral loading by
means of additional screw connections on two holes in
the middle of the ball runner block?)

» Extensive range of accessories

» Mounting threads provided on end faces for fixing of all
add-on elements

1) Type-dependent

Further highlights

» High rigidity in all load directions — permits applica-
tions with just one runner block per rail

» Integrated all-round sealing

» High torque load capacity

» Optimized entry-zone geometry and high number of
balls per track minimizes variation in elastic deflection

» Smooth, light running thanks to optimized ball recircu-
lation and ball or ball chain guidance

» Various preload classes

» Ball runner blocks initially greased at the factory?)

» Optionally available with ball chain?)

Corrosion protection (optional)?)

» Resist NR:
Ball runner block body made of corrosion-resistant
steel according to DIN EN 10088

» Resist NR II:
Ball runner block body or ball guide rail and all steel
components made of corrosion-resistant steel accord-
ing to DIN EN 10088

» Resist CR:
Ball runner block body or ball guide rail made of steel
with corrosion-resistant hard chrome-plated matte
silver coating

Ball rail system with steel ball
runner block FNS (components
and assembly)
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Highlights of BSHP ball runner blocks

» Travel accuracy again further improved by a factor of up to six
» Significantly reduced frictional drag variations and low frictional drag, especially under an applied external load
» Highest precision
» Superior quality
» Minimum quantity preservation in accuracy classes XP; SP; UP.
(Reduction in the negative effect on the environment due to anti-corrosion agents)
» Patented entry zone design enhances travel accuracy
» Plus all further advantages of Rexroth precision ball runner blocks
Comparison

Conventional ball runner blocks

If the ball runner block has a conventional entry zone, this can only be designed for a specific load point.

Entry zone geometry for conventional ball runner blocks

1) Ball runner block 2) Ball 3) Ball guide rail

Ball entry

» The balls are guided to the beginning of the entry zone by the ball recirculation track.

» When the distance between the ball runner block (1) and the ball guide rail (3) becomes smaller than the ball diameter,
the ball (2) is subjected to loading (preload) in a series of pulses.

» The preload increases in the entry zone and reaches a maximum in the load-bearing zone. The ball transmits the force
from the ball runner block to the rail.

» The kinematic and geometric conditions cause spaces to develop between the balls.

Entry zone

Conventional ball runner blocks have a fixed entry zone. The depth of the entry zone must be designed to withstand high
loading, since smooth ball entry must be assured even under very high loads.

On the one hand, there should be as many load-bearing balls in the ball runner block to achieve optimum load-bearing
capacity.

= As short an entry zone as possible

On the other hand, the increase in loading of the balls upon entry should be as slow and smooth as possible, in order
to maximize the geometrical travel accuracy.

= As flat (long) an entry zone as possible

These are conflicting aims (short versus long entry zone).
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Product description

High-precision steel ball runner blocks BSHP

New entry zone geometry for high precision ball runner blocks
High-precision ball runner blocks have an innovative entry zone. The ends of the steel segments are not supported by the

ball runner block body and can therefore deflect elastically. This entry zone adjusts individually to the actual operating
load of the ball runner block. The balls enter the load-bearing zone very smoothly, i.e. without any load pulsation.

7 2 —_
\\\-g\\\\\\\\\\\

7
1) Ball runner block 3) Ball guide rail
2) Steel segment 4) -7) Balls
Ball entry

» The balls (4) are guided to the beginning of the entry zone by the ball recirculation track.

» The ball (5) enters the zone load-free.

» The ball (6) deforms the end of the steel bearing plate (2) elastically. This deflection is the sum of the compliance of
the ball itself and the compliance of the unsupported end of the steel segment.

» |If the distance between the steel bearing plate and the ball guide rail (3) gets less than the ball diameter, the ball
comes under load slowly and evenly (preload).

» The preload is thus smoothly increased until the ball (7) has reached its maximum preload.

Innovative solution from Rexroth:

The load-dependent entry zone

The crucial factor is the functionality of the entry zone. The steel segments are manufactured with such precision that they
deflect to the right degree in response to the actual load. This results in especially smooth ball entry behavior. A ball
deflects the precision-manufactured steel segment only as far as necessary to allow the following ball to enter load-free.
The ball is no longer guided into the load-bearing zone in pulses by a rigid entry channel but by a very smooth flexing
curve, which ideally transitions tangentially into the load-bearing zone. The extremely smooth ball entry behavior and the
continuous adjustment of the entry zone in response to the actual load are the great advantages of these high precision
ball runner blocks.

Characteristic features 1 Highest travel accuracy

2 Minimal frictional drag variation
3 The conflicting aims are resolved
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Frictional drag variations

Definition

The total frictional drag of a ball runner block is composed of the following components:

1 Ball friction

2 Seal friction

3 Friction in the ball recirculation elements and recirculation tracks

Variations in frictional drag can be especially troublesome in certain operating environments.

These variations are mainly due to the following fact:
The balls have to transition from the load-free zone to the load-bearing zone. Through its innovative design, the smooth
ball entry zone minimizes the variations, which also permits better control of the linear drive.

Frictional drag comparison for a size 35 ball runner block with an external load of 10,000 N

FR (N) High-precision steel ball runner blocks BSHP: R1651 3.8 20

50
40
301
20
10
c T T T T T T
0 20 40 60 80 100 120
s (mm)
FR (N) Conventional version
50
A Y i VAV WY T e W PP VA
301
20
10
c T T T T T T
0 20 40 60 80 100 120
s (mm)

= Reduced frictional drag value
= Considerably reduced frictional drag fluctuation
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Product description

Travel accuracy
Definition

Ideally, the ball runner block should move in a straight line along the guide rail in the direction of the X-axis. In practice,
however, deviations occur in all six degrees of freedom. Travel accuracy is the term used to describe the closeness of the
movement to the ideal straight line.

The six different degrees of freedom
Vertical offset (linear deviation in Z)
Yawing (rotation about the Z-axis)
Vertical offset (linear deviation in Z)
Pitching (rotation about the Y-axis)
Translation (linear motion in X)
Rolling (rotation about the X-axis)

O 0 h WDNR

Causes of travel inaccuracy

Travel accuracy is influenced by the following parameters:

1. The finish of the mounting base to which the rail fastened.

2. Parallelism errors between the contact surfaces of the rail and the ball running tracks.
3. Elastic deformations of the rail under the mounting screws.

4. Variations in accuracy as balls enter and exit the load-bearing zone.

Optimization potential

For 1.: Machine the contact surfaces of the ball guide rail as precisely as possible (cannot be affected by Rexroth).

For 2.: Compensate by choosing the accuracy class of the ball guide rail.

For 3.: Reduce the tightening torque. The tightening torque for the fastening screws has a proportional effect. Reducing
the torque will lessen the compression of the rail material.

= Lower geometric travel fluctuations for 4.: The patented, innovative entry zone of Rexroth's high-precision ball runner
blocks minimizes accuracy fluctuations.

A This measure makes it possible to reduce the transferable forces and moments.
Further potential improvements:

» Use of long runner blocks
» Installation of additional runner blocks per rail
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The deviations measured are due to the following phenomenon

A ball circuit contains a number n of load-bearing balls. When the ball runner block is moved in the direction of travel,

a new ball engages in the entry zone. Now there are n+1 load-bearing balls. This creates an imbalance between the four
rows of load-bearing balls. The ball runner block gets into a rotational movement, since the balls in the load-bearing rows
of balls can involuntarily enter. To reestablish the balance, the ball runner block moves to a new balanced position. As the
ball runner block moves further on, a ball leaves the load-bearing part of the circuit through the run-out zone. This again
creates an imbalance between the four load-bearing ball circuits, which the ball runner block again attempts to correct by
rotating.

You can clearly see this effect in the diagram on the next page.

As demonstrated in practical applications, the shortwave inaccuracies have a period equivalent to approximately twice the
ball diameter.

The remaining long-wave deviation is the result of the causes 1, 2 and 3 described earlier (mounting base finish, parallel-
ism error, and elastic deformation of the rail under the fastening screws).

Distribution of forces in the ball runner block Leverage

A

—

A
!

—

A

__ Leverage
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Product description

Direct comparison of the travel accuracy
of two ball runner blocks

The graph clearly shows that the short-
wave inaccuracies (dashed line) can be
very significantly reduced by the new,
innovative design of the entry zone
(continuous line).

Bosch Rexroth AG, R999000485 (2014-12)
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Application examples

Rexroth high precision ball runner blocks are especially suited for the following applications:

Measuring

(EDM)

Na

Contour measurements

Mold insert milling

3D coordinate measuring machine

Grinding

Hard milling

Milling

Grinding of fitting holes

Turning of plastic optical lenses

Internal cylindrical grinding

Electrical discharge machining

High precision turning

Turning Microelectronics

Blanking plate machining

Printed circuit board
assembly

Wire EDM

PCB assembly machines

These are just a few examples. It is possible to implement other applications of course. Simply ask us.

We’ll find the right solution for your needs.
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Overview of formats

Standard steel ball runner blocks!) BSHP up to size 45

FNN2 FKN? SNN?2) SKN?2)

SNH SLH

1) With ball chain
2) Without ball chain

Ball chain (optional)
» Optimizes noise levels
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Order example

Ordering ball runner blocks The part number is composed of the code numbers for the individual options Each option
(gray background) has its own code number (white background).
The following ordering example applies to all ball runner blocks.

. S
Explanation of option “Ball Options and part numbers

runner block with size” Size Ball runner ! |[Preload class Accuracy class Seal with ball runner blocks
. block with |
The design style of the ball size 1 without ball chain | with ball chain
runner block — |n thls exam- @ ___ |m === ! co Cc1 c2 Cc3 N H P XP SP UP SS| LsY DS SS| LsV DS
15 R1651 1 9 4 3 = = = - 20| o1 - 22| 2o -
ple, a standard ball runner 1 4 3 2 8 1 9| 20| 21 T 22 23 -
. e 2 = 3 2 8 1 o[ 20 21 - 22| 23 -
block FNS - is specified on 3 - % 1 sl 20 o1 5 53 -
the respective product page. 20 R16518 9 A8 -l o 200 2] ) 2] 28] -
o 1 4 3 2 8 1 o 20 21| 27| 22 23] v
Coding in the part number: 2 |3 2| 8] 1| 9| 20| 21| 27| 22| 23] o
3 = - - 8 1 9| 20| 21| 27| 22| 23] oY
R1651 7 25 R1651 2 9 ) 3 = = - - 20 21 - 22| 23 E
T 1 4 3| 2| 8] 1| 9| 20| 21| 27| 22| 23] 2
2 = 3 2 8 1 ol 20| 21| 27| 22| 23] v
Design style  Size -—— 3 B B - 8 1 9| 20 21| 27| 22| 23] v
30 RIBBL7 | 9] -1 4 3L - - - - 2a] 2t - 22| 23 -
-—-- V1], 4 3% 2 8 1 9| y20k 21| 27| 22| 23| v
2 - 3 2 8 1 9| 20| 21| 2z 22 23| ov
3 - - = 8 1 9| 20| 21| o2z| 22| 23| ov
Order example 35 R1651 3 9 2l 3] - -| -] -] 20| o1 22| 28
. EES 1 4 3 2 8 1 o 20| 21| 27| 22| 23] v
Options:, , 2 - 3] 2] 8] 1| o] 20| 21| 27| 22| 23] ov
3 - = = 8 1 9| 20| 21| 27| 22| 23| ov
» FNS ball runner block 5 W] 5 s
» Sijze 30 1 4 3 2 8 1 9| 20 - 27 22 - 2v
2 - 3 2 8 1 9 20 oz 22 - av
» Preload class C1 3 _ _ _ 8 1 9 20 - 27 22 - oY
> Accuracy class H €& [R16517 ! 8 20
» With standard seal,
without ball chain
Part number:[R1651 713 20
Preload classes Seals Key
CO = Without preload SS = standard seal Gray digits
(clearance) LS = low-friction seal = No preferred variant/combination
C1 = Moderate preload DS = double-lipped seal (Some delivery times may be longer)

C2 = Average preload
C3 = High preload

Definition of ball runner block format

Criterion Designation Abbreviation (example)
F N S
Width Flange F
Slimline S
Wide B
Compact C
Length Normal N
Long L
Short K
Height Standard height S
High H
Low N
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FNS - Flange, normal, standard height R1651 ... 2.

Options and part numbers

Dynamic characteristics

Travel speed: v, =5m/s
Acceleration:  a,, = 500 m/s?
(If Feomp > 2.8 - Fop : @, = 50 m/s2)

com max

Note on lubrication
» Pre-lubricated

Note
For all SNS/SNO ball guide rails.

Size Ball runner Preload class Accuracy class Seal with ball runner blocks
block with
size without ball chain | with ball chain
Cco C1 C2 C3 N H P XP SP UP SS| LSV DS SS| LsY DS
15 R1651 1 9 4 3 - - - 20 21 - 22 23 -
1 4 3 2 8 1 9 20 21 - 22 23 -
2 - 3 2 8 1 9 20 21 - 22 23 -
3 - - - 8 1 9 20 21 - 22 23 -
20 R1651 8 9 4 3 - - - - 20 21 - 22 23 -
1 4 3 2 8 1 9 20 21 27 22 23 2Y
2 - 3 2 8 1 9 20 21 27 22 23 2Y
3 - - - 8 1 9 20 21 27 22 23 2Y
25 R1651 2 9 4 3 - - - - 20 21 - 22 23 -
1 4 3 2 8 1 9 20 21 27 22 23 2Y
2 - 3 2 8 1 9 20 21 27 22 23 2Y
3 - - - 8 1 9 20 21 27 22 23 2Y
30 R1651 7 9 4 3 - - - - 20 21 - 22 23 -
1 4 3 2 8 1 9 20 21 27 22 23 2Y
2 - 3 2 8 1 9 20 21 27 22 23 2Y
3 - - - 8 1 9 20 21 27 22 23 2Y
35 R1651 3 9 4 3 - - - - 20 21 - 22 23 -
1 4 3 2 8 1 9 20 21 27 22 23 2Y
2 - 3 2 8 1 9 20 21 27 22 23 2Y
3 - - - 8 1 9 20 21 27 22 23 2Y
45 R1651 4 9 4 3 - - - - 20 - - 22 - -
1 4 3 2 8 1 9 20 - 27 22 - 2Y
2 - 3 2 8 1 9 20 - 27 22 - 2Y
3 - - 8 1 9 20 - 27 22 - 2Y
e.g. R1651 7 1 3 20
1) With accuracy classes N and H and XP in preload class C1 only.
Order example Preload classes Seals Key
Options: CO = Without preload SS = standgrq seal Gray digits )
(clearance) LS = low-friction seal = No preferred variant/
» FNS ball runner block C1 = Moderate preload DS = double-lipped seal combination
> Size 30 C3  High pretond be longen 1 Tmes
» Preload class C1
» Accuracy class H
» With standard seal,

without ball chain
Part number:
R1651 713 20

Bosch Rexroth AG, R999000485 (2014-12)
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| d § For O-ring
i size 15: @ 4 - 1.0 (mm)
\ K size 20 - 45: @ 5 - 1.0 (mm)
PR } B } PR 1 open lube port if necessary (see section Lubrication).
"\ | (—(\j‘ N\ a) Recommended position for pin holes (dimensions E, see section Mounting)
;/// T ~_ | Due to production-related issues, pre-drilled holes may be present at this
1 b) position. They are suitable for drilling out.
B SRy IR {,, ,,,,, wad E-E b) Lube nipple, size 15 - 20:
1 R E b 3|2 Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
|| 4 1/_ If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
AN N /‘ Lube nipple, size 25 — 45:
,@/\‘ Wi @) Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
| 1 | If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
[5@ The lube nipple is included in the scope of delivery (not installed).
\i/ ) Connection possible at all sides.
i‘ ‘” c) For manufacturing reasons, there may be plugs at these positions. These must
d) J”,E}i}c) be removed before mounting.
E4
Size Dimensions (mm)
A A, A, A, B*0-5 B, E, E, E; Eg Eo H H, H21) H22) K, K, K, K,
15 47 235 15 16.0 58.2 39.2 38 30 26 2455 6.70 24 19.90 16.30 16.20 8.00 9.6 3.20 3.20
20 63 31.5 20 21.5 75.0 496 53 40 35 32,50 7.30 30 25.35 20.75 20.55 11.80 11.8 3.35 3.35
25 70 35.0 23 235 86.2 57.8 57 45 40 38.30 11.50 36 29.90 24.45 2425 1245 13.6 550 5.50
30 90 45.0 28 31.0 97.7 674 72 52 44 48.40 1460 42 3535 28.55 2835 14.00 15.7 6.05 6.05
35 100 50.0 34 33.0 1105 77.0 82 62 52 58.00 17.35 48 40.40 32.15 31.85 1450 16.0 6.90 6.90
45 120 60.0 45 375 1376 97.0 100 80 60 69.80 20.90 60 50.30 40.15 39.85 17.30 19.3 8.20 8.20
Size Dimensions (mm) Weight|Load capacities® (N)[Load moments3) (Nm)
(kg)
S PO I o 1 0 O 2
N, N, NG*"~5 S, S, S; S, T V, m (o4 C, M, M., M, M,
15 5.2 4.40 10.3 43 M5 4.5 M2.5x3.5 60 5.0 0.20 9 860 12 700 95 120 68 87
20 7.7 5.20 13.2 53 M6 6.0 M3x5 60 6.0 0.45 23 400 29 800| 300 380 200 260
25 9.3 7.00 152 6.7 M8 7.0 M3x5 60 7.5 0.65 28 600 35900| 410 510 290 360
30 11.0 790 17.0 85 M10 9.0 M3x5 80 7.0 1.10 36 500 48 100f 630 830 440 580
35 12.0 10.15 20.5 8.5 M10 9.0 M3x5 80 8.0 1.60 51 800 80900( 1110 1740 720 1130
45 15.0 1240 23.5 104 M12 14.0 M4x7 105 10.0 3.00 86 400 132 000(2 330 3560 1540 2 350

1) Dimension H, with cover strip
2) Dimension H, without cover strip
3) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with

ball chain =B 12

Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1.
Often only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)



50 Ball rail systems | Standard steel ball runner blocks BSHP

FLS - Flange, long, standard height R1653 ... 2.

Options and part numbers

Dynamic characteristics

Travel speed: v, =5m/s
Acceleration:  a,,, = 500 m/s?
(If Feomp > 2.8 - Fppp @, = 50 m/s?)
Note on lubrication

» Pre-lubricated

Note
For all SNS/SNO ball guide rails.

Size Ball runner Preload class Accuracy class Seal with ball runner blocks
block with size
without ball chain | with ball chain
co C1i C2 C3 N H P XP SP UpP SS Lsv DS SS| Lsb DS
15 R1653 1 9 4 3 - - - - 20 21 - 22 23 -
1 4 3 2 8 1 9 20 21 - 22 23 -
2 - 3 2 8 1 9 20 21 - 22 23 -
3 - - - 8 1 9 20 21 - 22 23 -
20 R1653 8 9 4 3 - - - - 20 21 - 22 23 -
1 4 3 2 8 1 9 20 21 27 22 23 2Y
2 - 3 2 8 1 9 20 21 27 22 23 2Y
3 - - - 8 1 9 20 21 27 22 23 2Y
25 R1653 2 9 4 3 - - - - 20 21 - 22 23 -
1 4 3 2 8 1 9 20 21 27 22 23 2Y
2 - 3 2 8 1 9 20 21 27 22 23 2Y
3 - - - 8 1 9 20 21 27 22 23 2Y
30 R1653 7 9 4 3 - - - - 20 21 - 22 23 -
1 4 3 2 8 1 9 20 21 27 22 23 2Y
2 - 3 2 8 1 9 20 21 27 22 23 2Y
3 - - - 8 1 9 20 21 27 22 23 2Y
35 R1653 3 9 4 3 - - - - 20 21 - 22 23 -
1 4 3 2 8 1 9 20 21 27 22 23 2Y
2 - 3 2 8 1 9 20 21 27 22 23 2Y
3 - - - 8 1 9 20 21 27 22 23 2Y
45 R1653 4 9 4 3 - - - - 20 - - 22 - -
1 4 3 2 8 1 9 20 - 27 22 - 2Y
2 - 3 2 8 1 9 20 - 27 22 - 2Y
3 - - - 8 1 9 20 - 27 22 - 2Y
e.g. |R16537 1 3 20
1) With accuracy classes N and H and XP in preload class C1 only.
Order example Preload classes Seals Key
Options: CO = Without preload SS = standgrq seal Gray digits .
: (clearance) LS = low-friction seal = No preferred variant/
» FLS ball runner block C1 = Moderate preload DS = double-lipped seal combination
> Size 30 G2 e proed (oo gaerstmes ma
» Preload class C1
» Accuracy class H
» With standard seal,

without ball chain
Part number:
R1653 713 20

Bosch Rexroth AG, R999000485 (2014-12)
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For O-ring
size 15: @4 - 1.0 (mm)
size 20 - 45: @ 5 - 1.0 (mm)
open lube port if necessary (see section Lubrication).
a) Recommended position for pin holes (dimensions E, see section Mounting)
Due to production-related issues, pre-drilled holes may be present at this position.
They are suitable for drilling out.
b) Lube nipple, size 15 - 20:
Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
Lube nipple, size 25 — 45:
‘ Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
{f; If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
o] The lube nipple is included in the scope of delivery (not installed).
d H‘ %P ‘” Connection possible at all sides.
| I |\ c) Due to production-related issues, blanking plugs may be present at this position.
E4 c These must be removed before mounting.
Size Dimensions (mm)
A A, A, A, B*0-5 B, E, E, E; Eg E, H H, H21) H22) K, K, K, K,
15 47 235 15 16.0 72.6 53.6 38 30 26 24.55 6.70 24 1990 16.30 16.20 15.20 16.80 3.20 3.20
20 63 31.5 20 21,5 91.0 65.6 53 40 35 32.50 7.30 30 25.35 20.75 20.55 19.80 19.80 3.35 3.35
25 70 35.0 23 235 107.9 79.5 57 45 40 38.30 11.50 36 29.90 24.45 24.25 23.30 24.45 5.50 5.50
30 90 45.0 28 31.0 119.7 89.4 72 52 44 4840 14.60 42 3535 2855 2835 25.00 26.70 6.05 6.05
35 100 50.0 34 33.0 139.0 1055 82 62 52 5800 17.35 48 40.40 32.15 31.85 28.75 30.25 6.90 6.90
45 120 60.0 45 37.5 174.1 1335 100 80 60 69.80 20.90 60 50.30 40.15 39.85 35.50 37.50 8.20 8.20
Size Dimensions (mm) Weight|Load capacities® (N) [Load moments3 (Nm)
(kg)
vt T~ T~ T
Mol | 00 =g
N, N, NG*"-5 S; S, S; S, T V, m (o3 Co M, M., M, M,
15 5.2 4.40 10.3 4.3 M5 45 M25x3.5 60 5.0 0.30 12 800 18 400 120 180 120 180
20 7.7 5.20 13.2 53 M6 6.0 M3x5 60 6.0 0.55 29 600 41 800 380 540 340 490
25 9.3 7.00 152 6.7 M8 7.0 M3x5 60 7.5 0.90 37 300 52 500 530 750 530 740
30 11.0 790 17.0 8.5 M10 9.0 M3x5 80 7.0 1.50 46 000 66 900 800 1160 740 1080
35 12.0 10.15 20.5 8.5 M10 9.0 M3x5 80 8.0 2.25 66 700 116 000 1440 2500 1290 2 240
45 15.0 12.40 23.5 10.4 M12 14.0 M4x7 105 10.0 4.30| 111000 190000f 3010 5120 2 730 4 660

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with
ball chain =B 12
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often only
50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)
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FKS - Flange, short, standard height R1665 ... 2.

Options and part numbers

Dynamic characteristics
Travel speed:
Acceleration:
(IfF

Viax = 9 M/s
A = 500 m/s?
comb > 2:8 + Fp i a,, = 50 m/s?)
Note on lubrication

» Pre-lubricated

Note
For all SNS/SNO ball guide rails.

Size Ball runner block Preload class Accuracy class Seal with ball runner blocks
with size
without ball chain with ball chain
c1 N H SS LS DS SS LS DS

15 R1665 1 4 3 20 21 - 22 23 -
1 4 3 20 21 - 22 23 -

20 R1665 8 4 3 20 21 - 22 23 -
1 4 3 20 21 27 22 23 2Y

25 R1665 2 4 3 20 21 - 22 23 -
1 4 3 20 21 27 22 23 2Y

30 R1665 7 4 3 20 21 - 22 23 -
1 4 3 20 21 27 22 23 2Y

35 R1665 3 4 3 20 21 - 22 23 -
1 4 3 20 21 27 22 23 2Y

e.g. R1665 7 1 3 20

Order example Preload classes Seals Key

Ooti . CO = Without preload (clearance) SS = standgrq seal Gray digits .

ptions: C1 = Moderate preload LS = low-friction seal = No preferred variant/
» FKS ball runner block DS = double-lipped seal combination
. m livery times m

» Size 30 éséﬁofggf) ery times may

» Preload class C1

» Accuracy class H

» With standard seal,

without ball chain
Part number:
R1665 713 20

Bosch Rexroth AG, R999000485 (2014-12)
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B 17 i 17 For O-ring
! w7 ! w7 size 15: @ 4 - 1.0 (mm)
! size 20 - 35: @5 - 1.0 (mm)
{ open lube port if necessary (see section Lubrication).
i a) Lube nipple, size 15 - 20:
769 Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
139 J If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
%Di Lube nipple, size 25 - 35:
77777 I ). Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
E1 The lube nipple is included in the scope of delivery (not installed).
Connection possible at all sides.
Size Dimensions (mm)
A A, A, A, B*0-5 B, E, Eg Eo H H, Hzi) sz) K, K, K, K,
15 47 235 15 16.0 44.7 25.7 38 24.55 6.70 24 1990 16.30 16.20 16.25 17.85 3.20 3.20
20 63 315 20 215 57.3 319 53 3250 7.30 30 25.35 20.75 20.55 22.95 2295 3.35 3.35
25 70 35.0 23 235 67.0 386 57 3830 11.50 36 29.90 24.45 24.25 25.35 26.50 5.50 5.50
30 90 45.0 28 31.0 75.3 45,0 72 48.40 1460 42 3535 28.55 28.35 28.80 30.50 6.05 6.05
35 100 50.0 34 33.0 849 514 82 58.00 17.35 48 40.40 32.15 31.85 32.70 34.20 6.90 6.90
Size Dimensions (mm) Weight|Load capacities® (N) [Load moments3 (Nm)
(kg)
11 o™ o ™ pilie
-l (o] |d=h ff b
N, NG*°-5 S, S, S; Sy T V, m (o4 Co M, M,, M, M,
15 5.2 10.3 4.3 M5 4.5 M2.5x3.5 60 5.0 0.15 6720 7 340 65 71 29 32
20 7.7 13.2 5.3 M6 6.0 M3x5 60 6.0 0.30 15 400 16 500 200 210 83 89
25 9.3 15.2 6.7 M8 7.0 M3x5 60 7.5 0.50 19 800 21 200 280 300 130 140
30 11.0 17.0 85 M10 9.0 M3x5 80 7.0 0.80 25 600 28 900 440 500 200 230
35 12.0 20.5 85 M10 9.0 M3x5 80 8.0 1.20 36 600 49 300 790 1060 340 460

1) Dimension H, with cover strip
2) Dimension H, without cover strip
3) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with
ball chain.= & 12
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)
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Ball rail systems | Standard steel ball runner blocks BSHP

SNS - slimline, normal, standard height R1622 ... 2.

Options and part numbers

Dynamic characteristics

Travel speed:
Acceleration:
(lf Fcom
Note on lubrication
» Pre-lubricated

Note

Vs = 95 M/s
A = 500 m/s?
b>2.8-F,:a,, =50m/s?)

For all SNS/SNO ball guide rails.

Size Ball runner Preload class Accuracy class Seal with ball runner blocks
block with size
without ball chain with ball chain
co Cc1 Cc2 c3 N H P XP SS LSV DS SS Lsv DS
15 R1622 1 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 - 22 23 -
2 - 3 2 8 20 21 - 22 23 -
3 - - - 8 20 21 - 22 23 -
20 R1622 8 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
25 R1622 2 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
30 R1622 7 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
35 R1622 3 9 4 3 - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
45 R1622 4 9 4 3 - - 20 - - 22 - -
1 4 3 2 8 20 - 27 22 - 2Y
2 - 3 2 8 20 - 27 22 - 2Y
3 - - - 8 20 - 27 22 - 2Y
e.g. R1622 7 1 3 20
1) With accuracy classes N and H and XP in preload class C1 only.
Order example Preload classes Seals Key
Options: CO = Without preload SS = standz':qu seal Gray digits )
: (clearance) LS = low-friction seal = No preferred variant/
» SNS ball runner blocks C1 = Moderate preload DS = double-lipped seal combination

vvyVvyy

Size 30

Preload class C1
Accuracy class H
With standard seal,
without ball chain

Part number:
R1622 713 20

C2 = Average preload
C3 = High preload

Bosch Rexroth AG, R999000485 (2014-12)

(Some delivery times may
be longer)



Standard steel ball runner blocks BSHP | Ball rail systems

55

A
B
Kg BQ
K, -
S Ng I a2 T Iz
g ‘1&L4t‘4—t‘ J\\‘F” B
! —_— a1 a1 ni—
—— | v v 7‘
H | —r7/8 |
| Hy ! | |
| Ne 17=
L L4
A3 AQ ‘ GS5 |
A, ‘ T ‘
R )
Ll
[
A\
)
i Ki
VN, ‘ _h
7 } \7 For O-ring
! size 15: @ 4 - 1.0 (mm)
B, g I L B size 20 - 45: @ 5 - 1.0 (mm)
1 2 i open lube port if necessary (see section Lubrication).
i a) Lube nipple, size 15 - 20:
L {é/ ! ,\/d}/, Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
{ If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
: Lube nipple, size 25 — 45:
{‘9 Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
! If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
%? ‘” The lube nipple is included in the scope of delivery (not installed).
| \
,,,,, i,,,,‘“, ~b) Connection possible at all sides.
E4
Size Dimensions (mm)
A A A, A, B*0.5 B, E, E, Eg E; H H, H21) sz) K, K, K, K,
15 34 17 15 9.5 58.2 392 26 26 24.55 6.70 24 19.90 16.30 16.20 10.00 11.60 3.20 3.20
20 44 22 20 12.0 75.0 496 32 36 32.50 7.30 30 25.35 20.75 20.55 13.80 13.80 3.35 3.35
25 48 24 23 125 86.2 578 35 35 3830 11.50 36 29.90 24.45 24.25 17.45 18.60 5.50 5.50
30 60 30 28 16.0 97.7 674 40 40 48.40 1460 42 35.35 2855 28.35 20.00 21.70 6.05 6.05
35 70 35 34 18.0 1105 77.0 50 50 58.00 17.35 48 40.40 32.15 31.85 20.50 22.00 6.90 6.90
45 86 43 45 205 137.6 97.0 60 60 69.80 20.90 60 50.30 40.15 39.85 27.30 29.30 8.20 8.20
Size Dimensions (mm) Weight|Load capacities3) (N) [Load moments3) (Nm)
(kg)
-L - o) d—h g p
N, N‘f“'5 S, S; Sy T V, m (o4 Co M, M,, M, M,
15 6.0 10.3 M4 4.5 M2.5x3.5 60 5.0 0.15 9 860 12 700 95 120 68 87
20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.35 23 400 29 800 300 380 200 260
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.50 28 600 35900 410 510 290 360
30 12.0 17.0 M8 9.0 M3x5 80 7.0 0.85 36 500 48 100 630 830 440 580
35 13.0 20.5 M8 9.0 M3x5 80 8.0 1.25 51 800 80900 1110 1740 720 1130
45 18.0 23.5 M10 14.0 M4x7 105 10.0 2.40 86400 132000 2330 3560 1540 2 350

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with
ball chain.= B 12
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1S014728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)
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SLS - slimline, long, standard height R1623 ... 2.

Ball rail systems | Standard steel ball runner blocks BSHP

Options and part numbers

Dynamic characteristics

Travel speed:
Acceleration:
(lf Fcom
Note on lubrication
» Pre-lubricated

Note

For all SNS/SNO ball guide rails.

Viax = 9 M/s
A = 500 m/s?
b>2.8-F,:a,, =50m/s?)

Size Ball runner Preload class Accuracy class Seal with ball runner blocks
block with size
without ball chain with ball chain
Cco c1 c2 c3 N H P XP SS LSV DS SS Lsv DS
15 R1623 1 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 - 22 23 -
2 - 3 2 8 20 21 - 22 23 -
3 - - - 8 20 21 - 22 23 -
20 R1623 8 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
25 R1623 2 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
30 R1623 7 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
35 R1623 3 9 4 3 - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
45 R1623 4 9 4 3 - - 20 - - 22 - -
1 4 3 2 8 20 - 27 22 - 2Y
2 - 3 2 8 20 - 27 22 - 2Y
3 - - - 8 20 - 27 22 - 2Y
e.g. R1623 7 1 3 20
1) With accuracy classes N and H and XP in preload class C1 only.
Order example Preload classes Seals Key
Options: CO = Without preload SS = standarq seal Gray digits )
: (clearance) LS = low-friction seal = No preferred variant/
» SLS ball runner blocks C1 = Moderate preload DS = double-lipped seal combination

vvyVvwvyy

Size 30

Preload class C1
Accuracy class H
With standard seal,
without ball chain

Part number:
R1623 713 20

Bosch Rexroth AG, R999000485 (2014-12)

C2 = Average preload

C3 = High preload

(Some delivery times may
be longer)
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By E, j———— (R i For O-ring
| size 15: @4 - 1.0 (mm)
: size 20 - 45: @ 5 - 1.0 (mm)
‘ i ‘ open lube port if necessary (see section Lubrication).
(3/ i 7@} a) Lube nipple, size 15 - 20:
I Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
f If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
ﬂD Lube nipple, size 25 - 45:
N7 Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
%!399 ‘” If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
i W\b) The lube nipple is included in the scope of delivery (not installed).
""E;"" Connection possible at all sides.
Size Dimensions (mm)
A A A, A, B*0-5 B, E;, E, Eg E; H H, H21) H22) K, K, K, K,
15 34 17 15 95 726 536 26 26 24.55 6.70 24 1990 16.30 16.20 17.20 18.80 3.20 3.20
20 44 22 20 12.0 91.0 656 32 50 32.50 7.30 30 25.35 20.75 20.55 14.80 14.80 3.35 3.35
25 48 24 23 12,5 1079 795 35 50 3830 11.50 36 29.90 24.45 24.25 20.80 21.95 5.50 5.50
30 60 30 28 16.0 119.7 894 40 60 4840 1460 42 3535 2855 28.35 21.00 22.70 6.05 6.05
35 70 35 34 18.0 139.0 1055 50 72 5800 17.35 48 40.40 32.15 31.85 23.75 25.25 6.90 6.90
45 86 43 45 205 174.1 1335 60 80 69.80 20.90 60 50.30 40.15 39.85 35.50 37.50 8.20 8.20
Size Dimensions (mm) Weight|Load capacities3) (N) |Load moments3 (Nm)
(kg)
-Le (0] [ dE=h o b
N, NG*"-5 S, S; S, T \'A m (o4 Co M, M,, M, M,
15 6.0 10.3 M4 4.5 M2.5x3.5 60 5.0 0.20 12 800 18 400 120 180 120 180
20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.45 29 600 41 800 380 540 340 490
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.65 37 300 52 500 530 750 530 740
30 12.0 17.0 M8 9.0 M3x5 80 7.0 1.10 46 000 66 900 800 1160 740 1080
35 13.0 20.5 M8 9.0 M3x5 80 8.0 1.70 66 700 116 000| 1440 2500 1290 2 240
45 18.0 235 M10 14.0 M4x7 105 10.0 3.20 111 000 190 000| 3010 5120 2730 4 660

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with
ball chain.= B 12
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1S014728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)



58 Ball rail systems | Standard steel ball runner blocks BSHP

SKS - slimline short standard height R1666 ... 2.

Dynamic characteristics

Travel speed: v, =5m/s
Acceleration:  a,,, = 500 m/s?
(If Feomb > 28 - Fppp @, = 50 m/s?)

com max

Note on lubrication
» Pre-lubricated

Note
For all SNS/SNO ball guide rails.

Options and part numbers

Size Ball runner block Preload class Accuracy class Seal with ball runner blocks
with size
without ball chain with ball chain
Cco C1 N H SS LS DS SS LS DS

15 R1666 1 9 4 3 20 21 - 22 23 -
1 4 3 20 21 - 22 23 -

20 R1666 8 9 4 3 20 21 - 22 23 -
1 4 3 20 21 27 22 23 2Y

25 R1666 2 9 4 3 20 21 - 22 23 -
1 4 3 20 21 27 22 23 2Y

30 R1666 7 9 4 3 20 21 - 22 23 -
1 4 3 20 21 27 22 23 2Y

35 R1666 3 9 4 3 20 21 - 22 23 -
1 4 3 20 21 27 22 23 2Y

e.g. R1666 7 1 3 20

Order example Preload classes Seals Key

Ooti . CO = Without preload (clearance) SS = standgrq seal Gray digits .

ptions: C1 = Moderate preload LS = low-friction seal = No preferred variant/
» SKS ball runner block DS = double-lipped seal combination
. Some deliver.y times ma
Size 30 l(oe longer) ! !

Preload class C1
Accuracy class H
With standard seal,
without ball chain
Part number:

R1666 713 20

vvyYwyy
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i K For O-ring
1 1 size 15: @ 4 - 1.0 (mm)
/ | g size 20 - 35: @ 5 - 1.0 (mm)
B4 é\) ****** I é)* E— open lube port if necessary (see section Lubrication).
1 a) Lube nipple, size 15 - 20:
{ Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
i If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
s Lube nipple, size 25 - 35:
L -/ J Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
%FP ‘” If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
||‘ 19W\b) The lube nipple is included in the scope of delivery (not installed).
*'*'*E‘ '''''' Connection possible at all sides.
1
Size Dimensions (mm)
A A, A, A, B*0-5 B, E, Eg Eqg H H, Hzl) H22’ K, K, K, K,
15 34 17 15 9.5 447 2577 26 2455 6.70 24 1990 16.30 16.20 16.25 17.85 3.20 3.20
20 44 22 20 12.0 57.3 319 32 32.50 7.30 30 2535 20.75 20.55 22.95 22.95 3.35 3.35
25 48 24 23 12,5 67.0 386 35 3830 11.50 36 29.90 24.45 24.25 25.35 26.50 5.50 5.50
30 60 30 28 16.0 75.3 450 40 4840 1460 42 3535 2855 128.35 28.80 30.50 6.05 6.05
35 70 35 34 18,0 849 514 50 58.00 17.35 48 40.40 32.15 31.85 32.70 34.20 6.90 6.90
Size Dimensions (mm) Weight|Load capacities3) (N) [Load moments3) (Nm)
(kg)
-l - (o) |d—Th df p
N, Nﬁi"L5 S, S; S, T V, m (o4 C, M, M,, M M,
15 6.0 10.3 M4 4.5 M2.5x3.5 60 5.0 0.10 6720 7 340 65 71 29 32
20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.25 15 400 16 500 200 210 83 89
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.35 19 800 21 200 280 300 130 140
30 12.0 17.0 M8 9.0 M3x5 80 7.0 0.60 25 600 28 900 440 500 200 230
35 13.0 20.5 M8 9.0 M3x5 80 8.0 0.90 36 600 49 300 790 1060 340 460

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with
ball chain.= & 12
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)



60 Ball rail systems | Standard steel ball runner blocks BSHP

SNH - slimline, normal, high R1621 ... 2.

(If F

com

Note on lubrication
» Pre-lubricated

Note

Options and part numbers

Dynamic characteristics
Travel speed: v, =5m/s

Acceleration:  a,,, = 500 m/s?
b>2.8-F,:a,, =50m/s?)

For all SNS/SNO ball guide rails.

Size Ball runner Preload class Accuracy class Seal with ball runner blocks
block with size
without ball chain with ball chain
co| Cc1| c2| c3 N H P XP SS Lsv DS SS Lsv DS
15 R1621 1 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 - 22 23 -
2 - 3 2 8 20 21 - 22 23 -
3 - - - 8 20 21 - 22 23 -
25 R1621 2 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
30 R1621 7 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
35 R1621 3 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
45 R1621 4 9 4 3 - - 20 - - 22 - -
1 4 3 2 8 20 - 27 22 - 2Y
2 - 3 2 8 20 - 27 22 - 2Y
3 - - - 8 20 - 27 22 - 2Y
e.g. R1621 7 1 3 20
1) With accuracy classes N and H and XP in preload class C1 only.
Order example Preload classes Seals Key
CO = Without preload SS = standard seal Gray digits

Options:
» SNH ball runner block

Preload class C1
Accuracy class H
With standard seal,
without ball chain
Part number:

R1621 713 20

vvyYvyy

Bosch Rexroth AG, R999000485 (2014-12)

(clearance)
C1 = Moderate preload
) C2 = Average preload
Size 30 C3 = High preload

LS = low-friction seal
DS = double-lipped seal

= No preferred variant/
combination

(Some delivery times may

be longer)
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' | ' size 15: @4 - 1.0 (mm)
i Sizes 25 -45: @5 - 1.0 (mm)
B1 E2 n [ L open lube port if necessary and install lubrication adapter if necessary
i (see section Lubrication).
‘ I | a) Lube nipple, size 15:
1 | {3’, : ,@3/, Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
i i If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
| Lube nipple, size 25 — 45:
V4N Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
N ) If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
o \” The lube nipple is included in the scope of delivery (not installed).
*|”*§?*'$\b) Connection possible at all sides.
E4
Size Dimensions (mm)
A A, A, A, B*0.5 B, E, E, Eg E; H H, H21) H22) K, K, K, K,
15 34 17 15 9.5 58.2 392 26 26 2455 10.70 28 23.90 16.30 16.20 10.00 11.60 7.20 7.20
25 48 24 23 125 86.2 578 35 35 38.30 1550 40 33.90 24.45 24.25 17.45 18.60 9.50 9.50
30 60 30 28 16.0 97.7 67.4 40 40 4840 17.60 45 38.35 2855 28.35 20.00 21.70 9.05 9.05
35 70 35 34 18.0 1105 77.0 50 50 5800 24.35 55 47.40 32.15 31.85 20.50 22.00 13.90 13.90
45 86 43 45 205 137.6 97.0 60 60 69.80 30.90 70 60.30 40.15 39.85 27.30 29.30 18.20 18.20
Size Dimensions (mm) Weight|Load capacities® (N) [Load moments3) (Nm)
(kg)
't L T~ T
[~ = = o
N, N,_,-,*o'fi S, Sg S, T V, m (o4 Co M, M,, M, M,
15 6.0 10.3 M4 4.5 M2.5x3.5 60 5.0 0.20 9 860 12 700 95 120 68 87
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.60( 28600 35900 410 510 290 360
30 12.0 17.0 M8 9.0 M3x5 80 7.0 0.95[ 36 500 48 100 630 830 440 580
35 13.0 20.5 M8 9.0 M3x5 80 8.0 1.55| 51800 80900 1110 1740 720 1130
45 18.0 23,5 M10 14.0 M4x7 105 10.0 3.00| 86400 132 000 2330 3560 1540 2 350

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with
ball chain.=& 12
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)
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Ball rail systems | Standard steel ball runner blocks BSHP

SLH = slimline, long, high R1624 ... 2.

Options and part numbers

Dynamic characteristics

Travel speed: v, =5m/s
Acceleration:  a,_, =500 m/s?
(If Feomp > 2.8 - Fypt @ = 50 m/s?)
Note on lubrication

» Pre-lubricated

Note
For all SNS/SNO ball guide rails.

Size Ball runner Preload class Accuracy class Seal with ball runner blocks
block with size
without ball chain with ball chain
(o) C1 C2 C3 N H P XP SS Ls?) DS SS Lst) DS
25 R1624 2 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
30 R1624 7 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
35 R1624 3 9 4 3 - - 20 21 - 22 23 -
1 4 3 2 8 20 21 27 22 23 2Y
2 - 3 2 8 20 21 27 22 23 2Y
3 - - - 8 20 21 27 22 23 2Y
45 R1624 4 9 4 3 - - 20 - - 22 - -
1 4 3 2 8 20 - 27 22 - 2Y
2 - 3 2 8 20 - 27 22 - 2Y
3 - - - 8 20 - 27 22 - 2Y
e.g. R16247 1 3 20
1) With accuracy classes N and H and XP in preload class C1 only.
Order example Preload classes Seals Key
Ooti . CO = Without preload SS = standgrq seal Gray digits )
ptions: (clearance) LS = low-friction seal = No preferred variant/
» SLH ball runner block C1 = Moderate preload DS = double-lipped seal combination

vvyYyy

Size 30

Preload class C1
Accuracy class H
With standard seal,
without ball chain

Part number:
R1624 713 20

C2 = Average preload
C3 = High preload

Bosch Rexroth AG, R999000485 (2014-12)

(Some delivery times may

be longer)
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For O-ring
size 25 -45: @5 - 1.0 (mm)
open lube port if necessary and install lubrication adapter if necessary
(see section Lubrication).
a) Lube nipple, size 25 - 45:
Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
The lube nipple is included in the scope of delivery (not installed).
Connection possible at all sides.
7N
N
L 3 ‘” J
E4
Size |Dimensions (mm)
A A, A, A, B*0-5 B, E, E, Eg Eqg H H, H21’ H22) K, K, K, K,
25 48 24 23 12,5 1079 79.5 35 50 38.30 15.50 40 33.90 24.45 24.25 20.80 21.95 9.50 9.50
30 60 30 28 16.0 119.7 89.4 40 60 48.40 17.60 45 38.35 28.55 28.35 21.00 22.70 9.05 9.05
35 70 35 34 18.0 139.0 105.5 50 72 58.00 24.35 55 47.40 32.15 31.85 23.75 25.25 13.90 13.90
45 86 43 45 20.5 174.1 133.5 60 80 69.80 30.90 70 60.30 40.15 39.85 35.50 37.50 18.20 18.20
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments3) (Nm)
(kg)
Lol ) [=hd[ T
N, N5*°-5 S, Sg S, T V, m (o8 C, M, M,, M, M,
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.80 37 300 52 500 530 750 530 740
30 12.0 17.0 M8 9.0 M3x5 80 7.0 1.20 46 000 66 900 800 1160 740 1080
35 13.0 20.5 M8 9.0 M3x5 80 8.0 2.10 66 700 116 000( 1440 2500 1290 2 240
45 18.0 23.5 M10 14.0 M4x7 105 10.0 4.10/ 111000 190000f 3010 5120 2730 4 660

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with
ball chain.= 8 12
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)



64 Ball rail systems | Standard steel ball runner blocks BSHP

FNN - Flange, normal, low profile R1693 ... 1.

Dynamic characteristics

Travel speed:  v_,, =3 m/s
Acceleration:  a,,, = 250 m/s?
(If Feomb > 28 - Fppp @, = 50 m/s?)
Note on lubrication

» Not pre-lubricated

Note
For all SNS/SNO ball guide rails.

Options and part numbers

Size Ball runner block |Preload class Accuracy class Seal with ball runner blocks
with size
without ball chain

o] Cc1 N H SS LS
20 R1693 8 9 1 4 3 10 11
251) R1693 2 9 1 4 3 10 11
e.g. R1693 8 1 3 10
1) BSHP ball runner block
Order example Preload classes Seals Key
Opti ) CO = Without preload (clearance)  SS =standard seal Gray digits

ptions: C1 = Moderate preload LS = low-friction seal = No preferred variant/

» FNN ball runner block
Size 20

Preload class C1
Accuracy class H
With standard seal,
without ball chain
Part number:

R1693 813 10

vvyywvyywy

Bosch Rexroth AG, R999000485 (2014-12)

combination
(Some delivery times may
be longer)
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i For O-ring
I size 20-25: @ 5-1.0 (mm)
B 1 E open lube port if necessary (see section Lubrication).
1 1 2 a) Lube nipple, size 20 - 25:
{ Funnel-type lube nipple DIN 3405-A M3x5, B, = 8 mm
i lube port with additional anti-torsion element.
i If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
D) The lube nipple is included in the scope of delivery (not installed).
Size 20: Connection possible on end face.
Size 25: Connection possible at all sides.
Size Dimensions (mm)
A A, A, A, B+0-5 B, E, E, Eg E, H H, Hzl) H22) K, K, K, K,
20 59 295 20 195 725 496 49 32 30.5 5.6 28 23.0 20.75 20.55 13.0 - 3.6 -
25 73365 23 250 81.0 57.8 60 35 38.3 8.5 33 26.5 24.45 24.25 16.6 17.0 4.1 4.1
Size Dimensions (mm) Weight|Load capacities3) (N) [Load moments3® (Nm)
(kg)
~Lnd- ) =0 q Ip
N, NG""'5 S, S, Sy S, T V, m (o4 C, M, M,, M. M,
20 7.7 13.2 5.3 M6 6.0 M3x5 60 6.0 0.40 14 500 24 400 190 310 100 165
25 9.3 15.2 6.7 M8 7.0 M3x5 60 7.5 0.60 28 600 35900 410 510 290 360
1) Dimension H, with cover strip
2) Dimension H, without cover strip
3) Load capacities and load moments for ball runner blocks without ball chain.

Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1S014728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)



66 Ball rail systems | Standard steel ball runner blocks BSHP

FKN - Flange, short, low profile R1663 ... 1.

Dynamic characteristics

Travel speed:  v_,, =3 m/s
Acceleration:  a,,, = 250 m/s?
(If Feomb > 28 - Fppp @, = 50 m/s?)

max

Note on lubrication
» Not pre-lubricated

Note
For all SNS/SNO ball guide rails.

Options and part numbers

Size Ball runner block Preload class Accuracy class Seal with ball runner blocks
with size
without ball chain
co C1 N H SS LS
20 R1663 8 9 1 4 3 10 11
251 R1663 2 1 10 11
e.g. R1663 8 1 3 10
1) BSHP ball runner block
Order example Preload classes Seals Key
Ooti . CO = Without preload SS = standard seal Gray digits
ptions: (clearance) LS = low-friction seal = No preferred variant/
» FKN ball runner block C1 = Moderate preload combination
. (Some delivery times may
» Size 20 be longer)
» Preload class C1
» Accuracy class H
» With standard seal,

without ball chain
Part number:
R1663 813 10

Bosch Rexroth AG, R999000485 (2014-12)
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{ K4 For O-ring
Fos i A= size 20-25: @35 1.0 (mm)
= {\3} i '(@} open lube port if necessary (see section Lubrication).
- \ N a) Lube nipple, size 20 - 25:
! Funnel-type lube nipple DIN 3405-A M3x5, B, = 8 mm
Y lube port with additional anti-torsion element.
%1/ If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
:\ The lube nipple is included in the scope of delivery (not installed).
77777 i In~b) Size 20: Connection possible on end face.
E Size 25: Connection possible at all sides.
1
Size Dimensions (mm)
A A, A, A, B*0:5 B, E, Eg Eq H H, H21’ H22) K, K, K, K,
20 59 29.5 20 195 55 31.9 49 30.5 5.6 28 23.0 20.75 20.55 20.1 - 3.6 -
25 73 36.5 23 25.0 62 38.6 60 38.3 8.5 33 26.5 24.45 24.25 245 25.0 4.1 4.1
Size Dimensions (mm) Weight|Load capacities® (N) [Load moments3 (Nm)
(kg) 11 ™ o P
-] (] A—Ihg] b
Ny Nsto's Ss S, Ss So T Vy m c Co M, My, M, M,
20 7.7 13.2 5.3 M6 6.0 M3x5 60 6.0 0.25 9 600 13 600 120 170 40 58
25 9.3 15.2 6.7 M8 7.0 M3x5 60 7.5 0.45 19 800 21 200 280 300 130 140
1) Dimension H, with cover strip
2) Dimension H, without cover strip
3) Load capacities and load moments for ball runner blocks without ball chain.

Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often

only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)
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Ball rail systems | Standard steel ball runner blocks BSHP

SNN - slimline, normal, low profile R1694 ... 1.

Dynamic characteristics

Travel speed: v, =3 m/s
Acceleration:  a,,, = 250 m/s?
(If Feomp > 2.8 - Fppp @, = 50 m/s?)
Note on lubrication

» Not pre-lubricated

Note
For all SNS/SNO ball guide rails.

Options and part numbers

Size Ball runner block |Preload class

with size

Accuracy class

Seal with ball runner blocks

without ball chain

C1 N H SS LS
20 R1694 8 1 3 10 11
251) R1694 2 1 3 10 11
e.g. R1694 8 1 3 10
1) BSHP ball runner block
Order example Preload classes Seals Key
Options: CO = Without preload SS = standard seal Gray digits

: LS = low-friction seal = No preferred variant/
» SNN ball runner block C1 = Moderate preload combination
> Size 20 (Some delivery times may
be longer)

» Preload class C1
» Accuracy class H
» With standard seal,

without ball chain
Part number:
R1694 813 10

Bosch Rexroth AG, R999000485 (2014-12)
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For O-ring
size 20-25: @35 1.0 (mm)
open lube port if necessary

(see section Lubrication).

A A a) Lube nipple, size 20 - 25:
N b Funnel-type lube nipple DIN 3405-A M3x5, B, =8 mm
lube port with additional anti-torsion element.
|\ If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
@ ‘ | The lube nipple is included in the scope of delivery (not installed).
||‘ I 0 Size 20: Connection possible on end face.
***** i B b) Size 25: Connection possible at all sides.
E4
Size Dimensions (mm)
A A, A, A, B*0.5 B, E, E, Eg Eq H H, H21) H22) K, K, K, K,
20 42 21 20 11.0 725 496 32 32 30.5 5.6 28 23.0 20.75 20.55 13.0 - 3.6 -
25 48 24 23 125 81.0 57.8 35 35 38.3 8.5 33 26.5 24.45 24.25 16.6 17.0 4.1 4.1
Size Dimensions (mm) Weight|Load capacities3) (N) [Load moments® (Nm)
(kg)
-L- (o] d=hd] o
N, N63°~5 S, Sg Sy T V, m (o4 Co M, M,, M, M,
20 6.3 13.2 M5 6.0 M3x5 60 6.0 0.30 14 500 24 400 190 310 100 165
25 7.0 15.2 M6 7.0 M3x5 60 7.5 0.45 28 600 35900 410 510 290 360

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain.
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)



70 Ball rail systems | Standard steel ball runner blocks BSHP

SKN - slimline, short, low profile R1664 ... 1.

Acceleration:
(IfF

com

Note

Options and part numbers

Dynamic characteristics

Travel speed: v, =3 m/s
=250 m/s?
b>2.8Foian, =50m/s?)

amax

Note on lubrication
» Not pre-lubricated

For all SNS/SNO ball guide rails.

Size Ball runner block |Preload class Accuracy class Seal with ball runner blocks
with size without ball chain
Cco C1 N H SS LS
20 R1664 8 1 4 3 10 11
251) R1664 2 1 3 10 11
e.g. R1664 8 1 3 10

1) BSHP ball runner block

Order example

Options:

» SKN ball runner block
Size 20

Preload class C1
Accuracy class H
With standard seal,
without ball chain
Part number:

R1664 813 10

vvywvyy

Preload classes

CO = Without preload

(clearance)

C1 = Moderate preload

Bosch Rexroth AG, R999000485 (2014-12)

Seals
SS = standard seal
LS = low-friction seal

Key

Gray digits

= No preferred variant/
combination

(Some delivery times may

be longer)
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! Ki For O-ring
B e S . size 20 - 25: @ 5 - 1.0 (mm)
: open lube port if necessary (see section Lubrication).
‘ a) Lube nipple, size 20 - 25:
7 Funnel-type lube nipple DIN 3405-A M3x5, B, =8 mm
|\T/| lube port with additional anti-torsion element.
(D ‘ | If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
I i b) The lube nipple is included in the scope of delivery (not installed).
"WfE‘ 77777 Size 20: Connection possible on end face.
1 Size 25: Connection possible at all sides.
Size Dimensions (mm)
A A, A, A; B*+0-5 B, E, Eg Eg H H, H21) sz) K, K, K, K,
20 42 21 20 11.0 55 31.9 32 30.5 5.6 28 23.0 20.75 20.55 20.1 - 3.6 -
25 48 24 23 125 62 38.6 35 38.3 8.5 33 26.5 24.45 24.25 24.5 25.0 4.1 4.1
Size Dimensions (mm) Weight|Load capacities® (N) |Load moments3) (Nm)
(kg) 1t P P P
(- X |=hg
N, sto.s S, Ss So T A c Co M, My, M, My,
m
20 6.3 13.2 M5 6.0 M3x5 60 6.0 0.20 9 600 13 600 120 170 40 58
25 7.0 15.2 M6 7.0 M3x5 60 7.5 0.30 19 800 21 200 280 300 130 140

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain.
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Bosch Rexroth AG, R999000485 (2014-12)
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Ball rail systems | Heavy-duty steel ball runner blocks BSHP

FNS - Flange normal standard height, R1651 ... 1.

Options and part numbers

Dynamic characteristics
Speed: v, =3 m/s
Acceleration:  a,_, =250 m/s?
(If Feomp > 2.8 - Fyrt @ = 50 m/s?)
Note on lubrication

» Not pre-lubricated

Note
Can be used on all ball guide rails SNS.

Size Ball runner block with size |Preload class Accuracy class Seal with ball runner blocks
without ball chain
co c1 Cc2 c3 N H P| SP| UP SS
55 R1651 5 9 4 3 - - 10
1 4 3 2 1 9 10
2 - 3 2 1 9 10
3 - - 2 1 9 10
65 R1651 6 9 4 3 - - - 10
1 4 3 2 1 9 10
2 - 3 2 1 9 10
3 - - 2 1 9 10
e.g. R1651 5 1 3 10
Preload classes Seals

Order example

CO = Without preload

Options: (clearance)

» FNS ball runner block C1 = Moderate preload
» Size 55 8§ : ﬁ}'gﬁaffeﬁ;:éoad
» Preload class C1

» Accuracy class H

» With standard seal,

without ball chain

Part number:
R1651 513 10

Bosch Rexroth AG, R999000485 (2014-12)

SS = standard seal
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! BN ! a) Recommended position for pin holes (dimensions E, see section Mounting).
PR %‘//J}\ i Due to production-related issues, pre-drilled holes may be present at this
7\ %2 (7N - X e
[\Z | I B N> position. They are suitable for drilling out.
2 | ‘ b) Lube nipple, size 55:
{ | Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
| T Lube nipple size 65:
g‘ﬂi Hydraulic-type lube nipple DIN 71412-B M8x1x8, B, = 16 mm
c) i ‘“ b) If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
e The lube nipple is included in the scope of delivery (not installed).
E1 Connection possible on end face.
c) For manufacturing reasons, there may be plugs at these positions. These must be
removed before mounting.
Size Dimensions (mm)
A A, A A; B*0-5 B, E, E, Eg Eg Egy Eg Eo 4 H H, H21) sz)
55 140 70 53 435 159 1155 116 95 70 80 - 22.3 - 70 57 48.15 47.85
65 170 85 63 53.5 188 139.6 142 110 82 76 100 11.0 53.5 90 76  60.15 59.85
Size Dimensions (mm) Weight|Load capacities® (N) |Load moments3) (Nm)
(kg)
Ll [ = dq |n
K; N, N, NG*"-5 S, S, Sg Sy TV, m (o3 Co M, M,, M, M,
55 9 18 135 29.0 124 M14 16 M5x8 120 12 5.20| 109 000 174 000| 3480 5550 2 320 3690
65 16 23 14.0 385 146 Ml16 18 M4x7 150 15 10.25( 172 000 280 000 6810 11100 4 560 7 400

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain.
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG
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FLS - Flange long standard height, R1653 ... 1.

Ball rail systems | Heavy-duty steel ball runner blocks BSHP

Options and part numbers

Dynamic characteristics

Travel speed:
Acceleration:
(IfF

com

Vinax = 3 M/s

Ay = 250 m/s?

Note on lubrication

» Not pre-lubricated

Note

b>2.8F,:a,, =50m/s?)

Can be used on all ball guide rails SNS.

Size Ball runner block |Preload class Accuracy class Seal with ball runner blocks
with size without ball chain
co c1 c2 c3 N H P| SP| up SS
55 R1653 5 9 4 3 - - - 10
1 4 3 2 1 9 10
2 - 3 2 1 9 10
3 - - 2 1 9 10
65 R1653 6 9 4 3 - - - 10
1 4 3 2 1 9 10
2 - 3 2 1 9 10
3 - - 2 1 9 10
e.g. R1653 5 1 3 10
Order example Preload classes Seals

Options:

>

vvyy

FLS ball runner block
Size 55

Preload class C1
Accuracy class H
With standard seal,
without ball chain

Part number:
R1653 513 10

CO = Without preload

(clearance)

C1 = Moderate preload
C2 = Average preload

C3 = High preload

Bosch Rexroth AG, R999000485 (2014-12)

SS = standard seal
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a) Recommended position for pin holes (dimensions E, see section Mounting).
Due to production-related issues, pre-drilled holes may be present
at this position. They are suitable for drilling out.
b) Lube nipple, size 55:
Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
Lube nipple size 65:
Hydraulic-type lube nipple DIN 71412-B M8x1x8, B, = 16 mm
If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
The lube nipple is included in the scope of delivery (not installed).
Connection possible on end face.
c) For manufacturing reasons, there may be plugs at these positions. These must be
removed before mounting.
Size |Dimensions (mm)
A A, A, A, B*0-5 B, E, E, E; Eg Eg, Ey Eoy H H, Hzl) sz)
55 140 70 53 43.5 199 155.5 116 95 70 80 - 22.3 - 70 57 48.15 47.85
65 170 85 63 53.5 243 194.6 142 110 82 76 100 11.0 535 90 76 60.15 59.85
Size |Dimensions (mm) Weight|Load capacities3® (N) |Load moments® (Nm)
(kg)
-l - (=] A Thd b
K; N, N, N6*°~5 S, S, S; S, T V, m C Co M, M,, M, M,
55 9 18 13.5 29.0 12.4 M14 16 M5x8 120 12 7.50| 139 000 245 000 4410 7780 3960 6 990
65 16 23 14.0 38,5 146 M16 18 M4x7 150 15 14.15( 223 000 404 000 8810 16 000 8 160 14 800

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain.
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1S014728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG
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SNS - slimline normal standard height, R1622 ...1.

Ball rail systems | Heavy-duty steel ball runner blocks BSHP

Options and part numbers

Dynamic characteristics
Travel speed:
Acceleration:

Note on lubrication
» Not pre-lubricated

Note

Can be used on all ball guide rails SNS.

Viax = 3 M/s
A = 250 m/s?
(If Feomp > 2.8 - Fppp @, = 50 m/s?)

Size Ball runner block Preload class Accuracy class Seal with ball
with size runner blocks
without ball chain
(o) C1 C2 C3 N H P SS
55 R1622 5 9 4 3 - 10
1 4 3 2 10
2 - 3 2 10
3 - - 2 10
65 R1622 6 9 4 3 - 10
1 4 3 2 10
2 - 3 2 10
3 - - 2 10
e.g. R1622 5 1 3 10

Order example
Options:

>

vvyywyy

SNS ball runner blocks
Size 55

Preload class C1
Accuracy class H

With standard seal,
without ball chain

Part number:
R1622 513 10

Preload classes

CO = Without preload (clearance)
C1 = Moderate preload
C2 = Average preload

C3 = High preload

Bosch Rexroth AG, R999000485 (2014-12)

Seals

SS = standard seal
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1 a) Lube nipple, size 55:
i Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
i Lube nipple size 65:
ngfl ‘” Hydraulic-type lube nipple DIN 71412-B M8x1x8, B, = 16 mm
/\Qﬁi"' If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
7,777&777‘“ a) The lube nipple is included in the scope of delivery (not installed).
Connection possible on end face.
E4
Size |Dimensions (mm)
A A, A, A; B*0-5 B, E, E, Eg Eg, Ey Eg, H H, Hzl) sz)
55 100 50 53 23.5 159 115.5 75 75 80 - 22.3 - 70 57 48.15 47.85
65 126 63 63 31.5 188 139.6 76 70 76 100 11.0 53.5 90 76 60.15 59.85
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments3) (Nm)
(kg)
-l - (o] [l d b
K, N, Nﬁﬂ’-5 S, Sg Sy T V, m (o4 Co M, M,, M, M,
55 9 19 29.0 M12 16 M5x8 120 12 3.80| 109 000 174 000| 3480 5550 2 320 3690
65 16 21 38,5 Ml6 18 M4x7 150 15 6.90| 172 000 280 000 6810 11100 4 560 7 400
1) Dimension H, with cover strip

2)
3)

Dimension H, without cover strip
Load capacities and load moments for ball runner blocks without ball chain.

Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG
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Ball rail systems | Heavy-duty steel ball runner blocks BSHP

SLS - slimline long standard height, R1623 ...1.

Options and part numbers

Dynamic characteristics

Travel speed:
Acceleration:
(lf I:com
Note on lubr
» Not pre-lu

Note

Can be used on all ball guide rails SNS.

Vimax = 3 M/s

Ay = 250 m/s?
b>2.8F,:a,, =50m/s?)

ication
bricated

Size Ball runner block with size |Preload class Accuracy class Seal with ball runner
blocks without ball
chain

Cco C1 C2 C3 N H P SS

55 R1623 5 9 4 3 - 10

1 4 3 2 10

2 - 3 2 10

3 - - 2 10

65 R1623 6 9 4 3 - 10

1 4 3 2 10

2 - 3 2 10

3 - - 2 10

e.g. R1623 5 1 3 10
Order example Preload classes Seals

Options:

>

vvyywyy

SLS ball runner blocks
Size 55

Preload class C1
Accuracy class H

With standard seal,
without ball chain

Part number:
R1623 513 10

CO = Without preload
(clearance)

C1 = Moderate preload

C2 = Average preload

C3 = High preload

Bosch Rexroth AG, R999000485 (2014-12)

SS = standard seal
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{ Size 65
i
N ! AN
7 1 N7 a) Lube nipple, size 55:
1 Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
% Lube nipple size 65:
; Hydraulic-type lube nipple DIN 71412-B M8x1x8, B, = 16 mm
ﬂ If you use different lube nipples, pay attention to the screw-in depth of 8 mm.
>
OS:} The lube nipple is included in the scope of delivery (not installed).
,,,,, \,,,‘l,, a) Connection possible on end face.
=
Size Dimensions (mm)
A A, A, A; B*0-5 B, E, E, Eg Eg, Ey Eg, H H, Hzl) sz)
55 100 50 53 23.5 199 155.5 75 95 80 - 22.3 - 70 57 48.15 47.85
65 126 63 63 31.5 243 194.6 76 120 76 100 11.0 53.5 90 76 60.15 59.85
Size Dimensions (mm) Weight|Load capacities3) (N) [Load moments3) (Nm)
(kg)
~L- [ =gl
K; Nj NG'-"’-5 S, S; Sy T \'A m (o4 Co M, M,, M, M,
55 9 19 29.0 M12 16 M5x8 120 12 4.8| 139 000 245 000| 4410 7 780 3960 6 990
65 16 21 385 M16 18 M4x7 150 15 9.8| 223 000 404 000| 8810 16 000 8 160 14 800

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain.
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG
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SNH - slimline normal high, R1621 ... 1.

Options and part numbers

Dynamic characteristics
Travel speed: Viax = 3 M/s
Acceleration: A = 250 m/s?

(If Feomp > 2.8 - Fppp @, = 50 m/s?)

Note on lubrication
» Not pre-lubricated

Note

Can be used on all ball guide rails SNS.

Size Ball runner block with | Preload class Accuracy class Seal with ball runner
size blocks without ball
chain
Cco C1 C2 C3 N H P SS
55 R1621 5 9 4 3 - 10
1 4 3 2 10
2 - 3 2 10
3 - - 2 10
e.g. R1621 5 1 3 10
Order example Preload classes Seals
Opti ) CO = Without preload (clearance)  SS = standard seal
ptions: C1 = Moderate preload
» SNH ball runner block C2 = Average preload
. = High |
> Size 55 C3 igh preload
» Preload class C1
» Accuracy class H
» With standard seal,

without ball chain
Part number:
R1621 513 10

Bosch Rexroth AG, R999000485 (2014-12)
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i a) Lube nipple, size 55:
N i N Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
N\A . \Z 2
! | If you use different lube nipples, pay attention to the screw-in depth of 8 mm.
| The lube nipple is included in the scope of delivery (not installed).
I Connection possible on end face.
I
1
(/;ig%‘- I
********* a)
=
Size Dimensions (mm)
A A, A, A, B*0.5 B, E, E, Eg E, H H, H,? H,?
55 100 50 53 23.5 159 115.5 75 75 80 32.3 80 67 48.15 47.85
Size Dimensions (mm) Weight|Load capacities® (N) [Load moments3 (Nm)
(kg)
N | =h g
K, N, NG*°~5 S, Sg S, T V, m (o4 C, M, M,, M, M,
55 19 19 29 M12 16 M5x8 120 12 4.70( 109 000 174 000| 3480 5550 2 320 3690

1) Dimension H, with cover strip
2) Dimension H, without cover strip
3) Load capacities and load moments for ball runner blocks without ball chain.
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG
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Ball rail systems | Heavy-duty steel ball runner blocks BSHP

SLH - slimline long high, R1624 ... 1.

Options and part numbers

Dynamic characteristics
Travel speed:
Acceleration:

Note on lubrication
» Not pre-lubricated

Note

Viax = 3 M/s
A = 250 m/s?
(If Feomp > 2.8 - Fppp @, = 50 m/s?)

Can be used on all ball guide rails SNS.

Size Ball runner block with |Preload class Accuracy class Seal with ball runner
size blocks
without ball chain

Cco C1 C2 C3 N H P SS

55 R1624 5 9 4 3 - 10

1 4 3 2 10

2 - 3 2 10

3 - - 2 10

e.g. R1624 5 1 3 10
Order example Preload classes Seals

Options:

>

vvyywyy

SLH ball runner block
Size 55

Preload class C1
Accuracy class H
With standard seal,
without ball chain

Part number:
R1624 513 10

CO = Without preload (clearance)
C1 = Moderate preload

C2 = Average preload

C3 = High preload

Bosch Rexroth AG, R999000485 (2014-12)

SS = standard seal
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i a) Lube nipple, size 55:
I Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
! If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
/| | | . P . . .
é} | é} The Iube'nlpple |§ included in the scope of delivery (not installed).
| Connection possible on end face.
i
i
|
AN
|
,,,,, i ,,‘H, a)
E4
Size Dimensions (mm)
A A, A, A, B*0-5 B, E, E, Eg Eq H H, Hzl) H22’
55 100 50 53 23.5 199 155.5 75 95 80 32.3 80 67 48.15 47.85
Size Dimensions (mm) Weight|Load capacities3) (N) [Load moments® (Nm)
(kg)
L)~ 00 =g 1
K, N, Nat"'5 S, S; S, T V, m C Co M, M,, M, M,
55 19 19 29 M12 16 M5x8 120 12 6.00| 139 000 245 000| 4410 7 780 3960 6 990

1) Dimension H, with cover strip
2) Dimension H, without cover strip

3)

Load capacities and load moments for ball runner blocks without ball chain.

Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1S014728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG
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Ball rail systems | High-speed steel ball runner blocks BSHP

Product description

Characteristic features

» Excellent dynamic characteristics:
Speed: v ,, = 10 m/s
Acceleration: a,,, = 500 m/s?

» The same high load capacities in all four main directions
of loading

» Long-term lubrication, up to several years

» Minimum quantity lubrication system with integrated
reservoir for oil lubrication

» Lube ports with metal threads on all sides

» Limitless interchangeability; all ball guide rail versions
can be combined at will with all ball runner block ver-
sions within each accuracy class

» Optimum system rigidity through preloaded O-arrange-
ment

» Electrically insulating due to the use of ceramic balls

» Existing range of accessories fully utilizable

» Top logistics that are unique worldwide

Further highlights:

High travel speed thanks to low mass of ceramic balls
Attachments on the ball runner block for mounting from
above and below?)

Improved rigidity under lift-off and side loading condi-
tions when additional mounting screws are used in the
two holes provided at the center of the ball runner block
Mounting threads provided on end faces for fixing of all
add-on elements

High rigidity in all load directions — permits applications
with just one runner block per rail

Integrated all-round sealing

High torque load capacity

Optimized entry-zone geometry and high number of
balls per track minimizes variation in elastic deflection
Smooth running thanks to optimized ball recirculation
and guidance

Available in five common sizes

Ball runner blocks pre-lubricated in factory

1) Type-dependent

Ceramic balls
» Permit very high speeds

Overview of formats

Definition of ball runner block format

Criterion Designation Abbreviation (example)
F N S
Width Flange F
Slimline S
Wide B
Compact C
Length Normal N
Long L
Short K
Height Standard height S
High H
Low N
Note

For all SNS/SNO ball guide rails.

FNS R2001 ... 9. FLS R2002 ... 9.

SNS R2011 ... 9.

SLS R2012 ... 9.

Bosch Rexroth AG, R999000485 (2014-12)
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FNS, FLS, SNS, SLS
De- Size Ball runner Preload |[Accura- |Seal with Load capacities?) (N) |Load moments!) (Nm) Weight
sign block with size |class cy class |ball runner (kg)
style blocks with-
out ball 1t
chain - ﬁ -
m
c2| H| P ss c C,
FNS |15 R2001 1 2 3] 2 90 6 880 8 860 0.20
20 R2001 8 2 3] 2 90 16 300 20 800 210 270 140 180 0.45
25 R2001 2 2 3] 2 90 20 000 25100 280 360 200 250 0.60
30 R2001 7 2 3] 2 90 25 500 33500 440 580 310 400 1.05
35 R2001 3 2 3 2 90 36 200 56 500 780 1210 510 790 1.50
e.g. |R20017 2| 3 90
FLS |15 R2002 1 2 3] 2 90 8930 12 800 86 120 85 120 0.30
20 R2002 8 2 3] 2 90 20 700 29 200 260 370 240 340 0.55
25 R2002 2 2 3 2 90 26 000 36 600 370 520 370 520 0.80
30 R2002 7 2 3 2 90 32 100 46 700 560 810 520 750 1.45
35 R2002 3 2 3] 2 90 46 600 81 100 1 000 1740 900 1560 2.15
SNS |15 R2011 1 2 3] 2 90 6 880 8 860 66 85 a7 61 0.15
20 R2011 8 2 3] 2 90 16 300 20 800 210 270 140 180 0.35
25 R2011 2 2 3 2 90 20 000 25100 280 360 200 250 0.45
30 R2011 7 2 3 2 90 25 500 33 500 440 580 310 400 0.80
35 R2011 3 2 3 2 90 36 200 56 500 780 1210 510 790 1.15
SLS |15 R2012 1 2 3 2 90 8930 12 800 86 120 85 120 0.20
20 R2012 8 2 3 2 90 20 700 29 200 260 370 240 340 0.45
25 R2012 2 2 3 2 90 26 000 36 600 370 520 370 520 0.60
30 R2012 7 2 3 2 90 32 100 46 700 560 810 520 750 1.05
35 R2012 3 2 3 2 90 46 600 81100 1 000 1740 900 1560 1.60

1) Load capacities and load moments for ball runner blocks without ball chain.
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often

only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Note

For dimensions, dimension drawing, load capacities, rigidities and moments,

see “Standard ball runner block BSHP”

FNS order example
Options:
» FNS ball runner block

vV vyVYvyywy

Size 30
Preload class C2

Accuracy class H
With standard seal,

without ball chain

Part number:
R2001 723 90

Preload classes
C2 = Average preload

Seals

SS = standard seal

R999000485 (2014-12), Bosch Rexroth AG
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Product description

Characteristic features

» Automatically compensates for errors in alignment
(of up to 10' arc about two axes)

» Extra-compact design

» The same high load capacities in all four main direc-
tions of loading

» Wider permissible tolerances for parallelism and height
offsets of the mounting surfaces

» Accuracy classes H and N

» Preload classes:
CO (without preload, clearance)
C1 (moderate preload)

» Quiet running due to the optimum design of the return
unit and entry

» Low noise level and outstanding travel performance

» Excellent dynamic characteristics:
Speed: v, =5 m/s
Acceleration: a,,, = 500 m/s?

» Minimum quantity lubrication system with integrated
reservoir for oil lubrication

» Lube ports with metal thread on all sides

Ball runner blocks pre-lubricated in factory

» Limitless interchangeability; all ball guide rail versions
can be combined at will with all ball runner block
versions within each accuracy class

v

Ball rail systems | Super ball runner blocks made of steel

Self-alignment

Rexroth’s Super ball runner blocks with self-aligning fea-
ture automatically compensate for errors in alignment to
10" of arc.

There is no load capacity reduction through compression
across the edges.

The centers of the mating surfaces supporting the steel
load bearing plates serve as a rocking fulcrum.

Therefore slight errors in alignment between runner block
and guide rail do not cause problems. Also, inaccuracies
in machining, mounting errors or guide rail flex will auto-
matically be corrected.

The self-aligning feature assures that the balls enter the
load-bearing zone smoothly and that the load is distrib-
uted evenly across the entire row of balls.

Result:

Considerably quieter running and much longer service life.

With two Super runner blocks on one guide rail, it is also
possible to produce tilt-free ball rail systems with a high
load capacity, particularly for handling applications.

Internal ball loading with angle errors o

o =10'5"2'

Internal ball loading of Rexroth ball rail system
with self-adjustment

33§

(s
f

Internal ball loading of ball
rail systems without
self-adjustment

Bosch Rexroth AG, R999000485 (2014-12)




Overview of formats
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FKS

SKS

Definition of ball runner block format

Criterion Designation Abbreviation (example)
F K S
Width Flange F
Slimline S
Wide B
Compact C
Length Normal N
Long L
Short K
Height Standard height S
High H
Low N

R999000485 (2014-12), Bosch Rexroth AG
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Ball rail systems | Super ball runner blocks made of steel

FKS - Flange, short, standard height

//////‘///////////f/m,;

Options and part numbers

R1661 ... 2.

Dynamic characteristics

Travel speed:
Acceleration:

Vimax = 5 M/s
A,y = 500 m/s?

(If Feomp > 2.8 - Fyrt @ = 50 m/s?)

Note on lubrication

» Pre-lubricated

Note

Can be used on all ball guide rails SNS.

Size Ball runner block with |Preload class Accuracy class Seal with ball
size runner blocks
without ball chain
co C1 N H SS LS
15 R1661 1 9 1 4 3 20 21
20 R1661 8 9 1 4 3 20 21
25 R1661 2 9 1 4 3 20 21
30 R1661 7 9 1 4 3 20 21
35 R1661 3 9 1 4 3 20 21
e.g. R1661 7 1 3 20

Order example
Options:

>

vvywyy

FKS ball runner block
Size 30

Preload class C1
Accuracy class H
With standard seal,
without ball chain

Part number:
R1661 713 20

Preload classes
CO = Without preload (clearance)
C1 = Moderate preload

Bosch Rexroth AG, R999000485 (2014-12)

Seals
SS = standard seal
LS = low-friction seal

Key

Gray digits

= No preferred variant/
combination

(Some delivery times may

be longer)
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A
E B
Ky
] r:fﬂ-flat il @ to
| £ !
H i g ‘ |
-
H I 0 s == -
INg| =1 7 o
1 - N |
@Ss_| |,
T
For O-ring
i K, size 15: @ 4 - 1.0 (mm)
i size 20 - 35: @ 5 - 1.0 (mm)
B1 _ {@,\l ,,,,, [ DR {[5‘\\, open lube port if necessary (see section Lubrication).
N : 2 a) Lube nipple, size 15 - 20:
i Funnel-type lube nipple DIN 3405 - A M3x5, B, = 1.6 mm
i If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
/m\ Lube nipple, size 25 - 35:
N Hydraulic-type lube nipple DIN 71412 — A M6x8, B, = 9.5 mm
(E‘:_i? ‘” If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
H‘ i’w b) The lube nipple is included in the scope of delivery (not installed).
77777 e Connection possible at all sides.
E4
Size Dimensions (mm)
A A, A, A, B*0-5 B, E, Eg Eq H H, H21) H22) K, K, K, K,
15 47 235 15 16.0 44.7 25.7 38 24.55 6.70 24 19.90 16.30 16.20 16.25 17.85 3.20 3.20
20 63 315 20 215 57.3 319 53 32.50 7.30 30 25.35 20.75 20.55 22.95 22.95 3.35 3.35
25 70 350 23 235 67.0 386 57 38.30 11.50 36 29.90 24.45 24.25 25.35 26.50 5.50 5.50
30 90 45.0 28 31.0 753 45.0 72 48.40 14.60 42 35.35 28.55 28.35 28.80 30.50 6.05 6.05
35 100 50.0 34 33.0 849 514 82 58.00 17.35 48 40.40 32.15 31.85 32.70 34.20 6.90 6.90
Size Dimensions (mm) Weight| Load capacities3)| Permissible| Load moments3 (Nm)
(kg) (N) load (N)
) -~
-l (]
N;  Ng*os Sy S, Ss So T vy c Finax M, M, max
15 5.2 10.3 4.3 M5 4.5 M2.5x3.5 60 5.0 0.15 3900 1500 39 15
20 7.7 13.2 5.3 M6 6.0 M3x5 60 6.0 0.30 10 100 3900 130 50
25 9.3 15.2 6.7 M8 7.0 M3x5 60 7.5 0.50 11 400 4 400 170 65
30 11.0 17.0 8.5 M10 9.0 M3x5 80 7.0 0.80 15 800 6 100 270 105
35 12.0 20.5 8.5 M10 9.0 M3x5 80 8.0 1.20 21 100 8 100 450 175

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain.
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1S014728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C and M, by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG



90 Ball rail systems | Super ball runner blocks made of steel

SKS - slimline short standard height

R1662 ... 2.

Dynamic characteristics

Travel speed: Vimax = 5 M/s
Acceleration: A,y = 500 m/s?
(If Feomp > 2.8 - Fyrt @ = 50 m/s?)

Note on lubrication
» Pre-lubricated

Note
Can be used on all ball guide rails SNS.

Options and part numbers

Size Ball runner block with |Preload class Accuracy class Seal with ball runner blocks
size
without ball chain

Cco C1 N H SS LS
15 R1662 1 9 1 4 3 20 21
20 R1662 8 9 1 4 3 20 21
25 R1662 2 9 1 4 3 20 21
30 R1662 7 9 1 4 3 20 21
35 R1662 3 9 1 4 3 20 21
e.g. R1662 7 1 3 20
Order example Preload classes Seals Key
Options: CO = Without preload (clearance) SS = standgrq seal Gray digits .

: C1 = Moderate preload LS = low-friction seal = No preferred variant/

» SKS ball runner block
Size 30

Preload class C1
Accuracy class H
With standard seal,
without ball chain
Part number:

R1662 713 20

vvyywyy

Bosch Rexroth AG, R999000485 (2014-12)

combination
(Some delivery times may
be longer)
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B
Ko
Ky
I =7 i
‘ UVH. N MJ}
f—— | N
H H ‘ o
2 H— |
Ne, =1 ‘
L
oS5
T
For O-ring
t K size 15: @4 - 1.0 (mm)
i 1 size 20 - 35: @5 - 1.0 (mm)
B1 A L 77777 Al open Igbe poric if necessary (see section Lubrication).
\7 I 7 a) Lube nipple, size 15 - 20:
I Funnel-type lube nipple DIN 3405 - A M3x5, B, = 1.6 mm
f;! If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
m Lube nipple, size 25 - 35:
LN Hydraulic-type lube nipple DIN 71412 — A M6x8, B, = 9.5 mm
L \‘-}"/ ) If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
- ‘ The lube nipple is included in the scope of delivery (not installed).
H‘ %‘%\b) Connection possible at all sides.
E4
Size Dimensions (mm)
A A, A, A, B*0-5 B, E, Eg Eq H H, H21) sz) K, K, K, K,
15 34 17 15 9.5 447 257 26 2455 6.70 24 19.90 16.30 16.20 16.25 17.85 3.20 3.20
20 44 22 20 12.0 57.3 319 32 32,50 7.30 30 25.35 20.75 20.55 2295 2295 335 3.35
25 48 24 23 125 67.0 386 35 3830 1150 36 29.90 24.45 24.25 25.35 26.50 5.50 5.50
30 60 30 28 16.0 75.3 45.0 40 48.40 14.60 42 35.35 28.55 28.35 28.80 30.50 6.05 6.05
35 70 35 34 180 849 514 50 58.00 17.35 48 40.40 32.15 31.85 32.70 34.20 6.90 6.90
Size Dimensions (mm) Weight| Load capacities®| Permissible Load moments3)
(kg) (N) load (N) (Nm)
it bl
-Le (o]
NS NGtO.S sZ ss 39 T v1 c Fmax Mt Mt max
15 6.0 10.3 M4 4.5 M2.5x3.5 60 5.0 0.10 3900 1500 39 15
20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.25 10100 3900 130 50
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.35 11400 4400 170 65
30 12.0 17.0 M8 9.0 M3x5 80 7.0 0.60 15800 6100 270 105
35 13.0 20.5 M8 9.0 M3x5 80 8.0 0.90 21100 8100 450 175

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and load moments for ball runner blocks without ball chain.
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C and M, by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG
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Product description

Characteristic features

Rexroth ball rail systems with aluminum runner blocks were
specifically developed for use in industrial robots and general
purpose machines calling for compact, lightweight rolling-
element linear motion guideways. They are available in vari-
ous accuracy classes, each with high load-bearing capacity.
These highly compact and weight-saving assemblies are
available in five common sizes and offer the same load
capacities in all four main load directions.

Highlights

» High torque load capacity

» Optimized entry-zone geometry and high number of
balls per track minimizes variation in elastic deflection

» Very low weight: 60 % weight reduction compared to
steel ball runner blocks

» Limitless interchangeability; all ball guide rail versions
can be combined at will with all ball runner block
versions within each accuracy class

Bosch Rexroth AG, R999000485 (2014-12)

Further highlights

Low noise level and outstanding travel performance
Excellent dynamic characteristics:

Speed: v, =5m/s

Acceleration: a,,, = 500 m/s?

Long-term lubrication, up to several years

Minimum quantity lubrication system with integrated
reservoir for oil lubrication

Wider permissible tolerances for parallelism and height
offsets of the mounting surfaces

Accuracy classes H and N can be combined with any of
the rails in each accuracy class

Lube ports with metal threads on all sides

Mounting threads provided on end faces for fixing of all
add-on elements

Ball guide rails in accuracy class H also available with
surface protection Resist CR (matte-silver hard chrome
plated)

Smooth, light running thanks to optimized ball recircu-
lation and ball or ball chain guidance

Increase in rigidity with lift-off and lateral loading by
means of additional screw connections on two holes in
the middle of the ball runner block?)

Attachments on the ball runner block for mounting
from above and below?)

Predrilled locating pin holes in the ball runner blocks
Available with ball chain as an option

Ball runner blocks pre-lubricated in factory

1) Type-dependent
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FNS

SNS

Definition of ball runner block format

Criterion Designation Abbreviation (example)
F N S
Width Flange F
Slimline S
Wide B
Compact C
Length Normal N
Long L
Short K
Height Standard height S
High H
Low N

Ball chain (optional)

» Optimizes noise levels

R999000485 (2014-12), Bosch Rexroth AG



94 Ball rail systems | Aluminum ball runner blocks BSHP

FNS - Flange normal standard height, R1631 ... 2.

R1631 ... 2.

Dynamic characteristics

Travel speed: Viax = 9 M/s
Acceleration: 3. = 500 m/s?
(If Feomp > 2.8 - Fyrt @ = 50 m/s?)

Note on lubrication
» Pre-lubricated

Note
Can be used on all ball guide rails SNS.

Options/material numbers/technical data

Size Ball runner block Preload class Accuracy class Seal with ball runner blocks
with size
without ball with ball chain
chain
Cco c1 N H SS LS SS LS
15 R1631 1 9 1 4 3 20 21 22 23
20 R1631 8 9 1 4 3 20 21 22 23
25 R1631 2 9 1 4 3 20 21 22 23
30 R1631 7 9 1 4 3 20 21 22 23
35 R1631 3 9 1 4 3 20 21 22 23
e.g. R1631 7 1 3 20
Size Load capacities!) (N) |Permissible load (N) Load moments?) (Nm)
11 ol oo™ il
Ny Bl almly [[ ]]

c Fmax Mt Mt max ML ML max
15 9 860 3 000 95 29 68 16
20 23 400 7 200 300 92 200 50
25 28 600 8 800 410 125 290 70
30 36 500 12 200 630 210 440 110
35 51 800 16 200 1110 345 720 170

1) Load capacities and load moments for ball runner blocks without ball chain.
Load capacities and load moments for ball runner blocks with ball chain =B 13
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Order example Preload classes Seals Key
Opti . CO = Without preload (clearance)  SS =standard seal Gray digits

ptions: C1 = Moderate preload LS = low-friction seal = No preferred variant/
» FNS ball runner block combination

. (Some delivery times may be

» Size 30 longer)
» Preload class C1
» Accuracy class H
» With standard seal,

without ball chain
Part number:
R1631 713 20

Bosch Rexroth AG, R999000485 (2014-12)
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-

a

b

-~

size 15: @4 - 1.0 (mm)

size 20-35: @5 1.0 (mm)
open lube port if necessary (see section Lubrication).
Pre-drilled pin holes are already present as shown
(dimensions E, see section Mounting).
Lube nipple, size 15 — 20:
Hydraulic-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
Lube nipple, size 25 - 35:
Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
The lube nipple is included in the scope of delivery (not installed).
Connection possible at all sides.

B
Ky B
Kq
i =71 11 i T 7P
| Y \!%L yri T = JQ!V g
ik I
——1 ‘ “‘  E—
] E ,‘@‘, .
= | — | P
RE=Z117 - ]
@S5
| T
For O-ring

c) For manufacturing reasons, there may be plugs at these positions. These must be
removed before mounting.

Size Dimensions (mm)
A A, A, A, B*+0-5 B, E, E, E; Eg Eo H H, Hzl) H22) K, K, K, K,
15 47 235 15 16.0 58.2 39.2 38 30 26 24,55 6.70 24 19.90 16.30 16.20 8.00 9.6 3.20 3.20
20 63 31.5 20 21.5 75.0 496 53 40 35 32,50 7.30 30 25.35 20.75 20.55 11.80 11.8 3.35 3.35
25 70 35.0 23 235 86.2 57.8 57 45 40 38.30 11.50 36 29.90 24.45 24.25 12.45 13.6 5.50 5.50
30 90 45.0 28 31.0 97.7 67.4 72 52 44 48.40 14.60 42 35.35 28.55 28.35 14.00 15.7 6.05 6.05
35 100 50.0 34 33.0 1105 770 82 62 52 58.00 17.35 48 40.40 32.15 31.85 14.50 16.0 6.90 6.90
Size Dimensions (mm) Weight
N, N, N, NG*°~5 S, S, S; S, Si4 T V, (kg)
15 5.2 4.40 10.3 10.3 4.3 M5 4.5 M2.5x3.5 3.7 60 5.0 0.10
20 7.7 5.20 13.5 13.2 5.3 M6 6.0 M3x5 4.7 60 6.0 0.24
25 9.3 7.00 17.8 15.2 6.7 M8 7.0 M3x5 5.7 60 7.5 0.30
30 11.0 7.90 20.5 17.0 8.5 M10 9.0 M3x5 7.7 80 7.0 0.55
35 12.0 10.15 24.0 20.5 8.5 M10 9.0 M3x5 7.7 80 8.0 0.75

1) Dimension H, with cover strip
2) Dimension H, without cover strip

R999000485 (2014-12), Bosch Rexroth AG
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SNS - slimline normal standard height, R1632 ... 2.

R1632 ... 2.

Dynamic characteristics

Travel speed: Viax = 9 M/s
Acceleration: 3. = 500 m/s?
(If Feomp > 2.8 - Fyrt @ = 50 m/s?)

Note on lubrication
» Pre-lubricated

Note

Options/material numbers/technical data

Can be used on all ball guide rails SNS.

Size Ball runner block with |Preload class Accuracy class Seal with ball runner blocks
size
without ball with ball chain
chain
co Cc1i N H SS LS SS LS
15 R1632 1 9 1 4 3 20 21 22 23
20 R1632 8 9 1 4 3 20 21 22 23
25 R1632 2 9 1 4 3 20 21 22 23
30 R1632 7 9 1 4 3 20 21 22 23
35 R1632 3 9 1 4 3 20 21 22 23
e.g. R1632 7 1 3 20
Size Load capacities?) (N) Permissible load (N) Load moments?) (Nm)
N Eype ExE il [[ }]
c Fmax Mt Mt max ML ML max
15 9 860 3000 95 29 68 16
20 23 400 7 200 300 92 200 50
25 28 600 8 800 410 125 290 70
30 36 500 12 200 630 210 440 110
35 51 800 16 200 1110 345 720 170

1) Load capacities and load moments for ball runner blocks without ball chain.
Load capacities and load moments for ball runner blocks with ball chain.= B 13
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Order example Preload classes Seals Key
Opti . CO = Without preload (clearance)  SS =standard seal Gray digits

ptions: C1 = Moderate preload LS = low-friction seal = No preferred variant/
» SNS ball runner blocks combination

. (Some delivery times may be

» Size 30 longer)
» Preload class C1
» Accuracy class H
» With standard seal,

without ball chain
Part number:
R1632 713 20

Bosch Rexroth AG, R999000485 (2014-12)
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i b) For O-ring
| i | size 15: @4 - 1.0 (mm)
By e o E, size 20 - 35: @ 5 - 1.0 (mm)
‘ E5 ‘ open lube port if necessary (see section Lubrication).
0 ! a) Pre-drilled pin holes are already present as shown
&> ! LHH4— (dimensions E; see section Mounting).
% b) Lube nipple, size 15 — 20:
| Hydraulic-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
{\9 If you use different lube nipples, pay attention to the screw-in depth of 5 mm!
i{ Lube nipple, size 25 - 35:
||‘ %‘?& Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
77777 e ~c) If you use different lube nipples, pay attention to the screw-in depth of 8 mm!
E1 The lube nipple is included in the scope of delivery (not installed).
Connection possible at all sides.
Size Dimensions (mm)
A A, A, A, B*0-5 B, E, E, Eg E; H H, H21) H22) K, K, K, K,
15 34 17 15 9.5 58.2 39.2 26 26 24.55 6.70 24 19.90 16.30 16.20 10.00 11.60 3.20 3.20
20 44 22 20 12.0 75.0 496 32 36 32.50 7.30 30 25.35 20.75 20.55 13.80 13.80 3.35 3.35
25 48 24 23 125 86.2 578 35 35 38.30 11.50 36 29.90 24.45 24.25 17.45 18.60 5.50 5.50
30 60 30 28 16.0 97.7 67.4 40 40 4840 14.60 42 35.35 28.55 28.35 20.00 21.70 6.05 6.05
35 70 35 34 18.0 1105 77.0 50 50 5800 17.35 48 40.40 32.15 31.85 20.50 22.00 6.90 6.90
Size Dimensions (mm) Weight
N, Ng205 s, S, S, S,y T V, (kg)
15 6.0 10.3 M4 4.5 M2.5x3.5 3.7 60 5.0 0.10
20 7.5 13.2 M5 6.0 M3x5 4.7 60 6.0 0.20
25 9.0 15.2 M6 7.0 M3x5 5.7 60 7.5 0.35
30 12.0 17.0 M8 9.0 M3x5 7.7 80 7.0 0.45
35 13.0 20.5 M8 9.0 M3x5 7.7 80 8.0 0.65

1) Dimension H, with cover strip
2) Dimension H, without cover strip

R999000485 (2014-12), Bosch Rexroth AG
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Product description

General information about corro- » Since Resist NR is not a coating, all of the dimensions and tolerances,
sion-resistant Resist NR ball runner dynamic characteristic, load capacities, rigidities and moments are identical
blocks with the standard steel version.

Refer to the next page for the material numbers.

» For all SNS/SNO ball guide rails.

» Ball runner block body made of corrosion-resistant steel according to
DIN EN 10088. Rexroth recommends this version for applications requiring
corrosion protection. Fast delivery.

» Pre-lubricated

Overview of formats

FNS FLS FKS
R2001 ... 3. R2002 ... 3. R2000 ... 3.

SNS SLS SKS
R2010 ... 3.

Definition of ball runner block format

Criterion Designation Abbreviation (example)
F N S
Width Flange F
Slimline S
Wide B
Compact C
Length Normal N
Long L
Short K
Height Standard height S
High H
Low N

Ball chain (optional)
» Optimizes noise levels

Bosch Rexroth AG, R999000485 (2014-12)
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FNS, FLS, FKS, SNS, SLS, SKS
Design Size Ball runner |Preload class Accuracy class Seal with ball runner blocks
style block with without ball chain with ball chain
size Cco Cc1 H SS LS DS SS LS DS
FNS 15 R2001 1 9 - 3 30 31 - 32 33 -
20 R2001 8 9 - 3 30 31 - 32 33 -
25 R2001 2 9 - 3 30 31 - 32 33 -
30 R2001 7 9 3 30 31 - 32 33 -
1 3 30 31 3z 32 33 3Y
35 R2001 3 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
e.g. R2001 7 1 3 30
FLS 15 R2002 1 9 - 3 30 31 - 32 33 -
20 R2002 8 9 - 3 30 31 - 32 33 -
25 R2002 2 9 - 3 30 31 - 32 33 -
30 R2002 7 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
35 R2002 3 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
FKS 15 R2000 1 9 - 3 30 31 - 32 33 -
20 R2000 8 9 - 3 30 31 - 32 33 -
25 R2000 2 9 - 3 30 31 - 32 33 -
30 R2000 7 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
35 R2000 3 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
SNS 15 R2011 1 9 - 3 30 31 - 32 33 -
20 R2011 8 9 - 3 30 31 - 32 33 -
25 R2011 2 9 - 3 30 31 - 32 33 -
30 R2011 7 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
35 R2011 3 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
SLS 15 R2012 1 9 3 30 31 - 32 33 -
20 R2012 8 9 3 30 31 - 32 33 -
25 R2012 2 9 3 30 31 - 32 33 -
30 R2012 7 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
35 R2012 3 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
SKS 15 R2010 1 9 - 3 30 31 - 32 33 -
20 R2010 8 9 - 3 30 31 - 32 33 -
25 R2010 2 9 - 3 30 31 - 32 33 -
30 R2010 7 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
35 R2010 3 9 3 30 31 - 32 33 -
1 3 30 31 3Z 32 33 3Y
FNS order example Preload classes Key

Options:

» Resist NR FNS ball runner blocks BSHP

vvyYwvyywy

Size 30

Preload class C1

Accuracy class H

With standard seal, without ball chain

Part number: R2001 713 30

Note

CO = Without preload (clearance)  Gray digits
C1 = Moderate preload

Seals
SS = standard seal

LS = low-friction seal
DS = double-lipped seal

For dimensions, dimension drawing, load capacities, rigidi-
ties and moments, see “Standard ball runner block BSHP”

= No preferred variant/
combination

(Some delivery times may be

longer)

R999000485 (2014-12), Bosch Rexroth AG
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Product description

Characteristic features

Resist NR Il ball rail systems made of corrosion-resistant steell) have been used in particular in conjunction with water-
based media, highly dilute acids, alkali or salt solutions. These guides are particularly suitable for use in relative humidi-
ties above 70 % and temperatures above 30 °C.

Conditions like these are found above all in cleaning systems, galvanization and pickling lines, steam degreasing systems,
and also cooling equipment.

Since no additional corrosion protection is needed, Resist NR Il ball rail systems are particularly suitable for use in clean
rooms, general PCB production. There are other potential uses in the general packaging industry.

General information about Resist NR Il ball runner blocks
» For all SNS ball guide rails that are not initially greased and not preserved
» Refer to the appropriate steel ball runner block for the dimensions

Highlights

» All metal parts made of corrosion-resistant steel
» Available in five common sizes

v

Excellent dynamic characteristics:

Speed: v.,,, =5m/s

Acceleration: a,, = 500 m/s?

The same high load capacities in all four main directions of loading

Available in accuracy classes N, H and P, up to preload class C2

Long-term lubrication, up to several years

Minimum quantity lubrication system with integrated reservoir for oil lubrication
Lube ports with metal threads on all sides

Available with ball chain as an option

vVvyVvyVvyywyy

1) Resist NR I1:
Ball runner block body or ball guide rail and all steel components made of corrosion-resistant steel according to
DIN EN 10088

General notes
» Refer to the ball rail system catalog NRFG R310DE2226 (2011.04) for ball rail systems for uses in areas of the

food industry
» Combining different accuracy classes When you combine ball guide rails and ball runner blocks of different
accuracy classes, the tolerances change for dimensions H and A3. See “Accuracy classes and their tolerances”
» Combining different materials
When you combine ball guide rails and ball runner blocks of different materials, the load capacities, permissible
loads and load moments change. You must use the lower value in each case.

Bosch Rexroth AG, R999000485 (2014-12)
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Further highlights

vvyyYyy
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Limitless interchangeability; all ball guide rail versions can be combined at will with all ball runner block versions
within each accuracy class (including those made of steel, aluminum, Resist NR and Resist CR)

Optimum system rigidity through preloaded O-arrangement

Existing range of accessories fully utilizable

Attachments on the ball runner block for mounting from above and below?

Increase in rigidity with lift-off and lateral loading by means of additional screw connections on two holes in the
middle of the ball runner block?

Mounting threads provided on end faces for fixing of all add-on elements

High rigidity in all load directions — permits applications with just one runner block per rail

Integrated all-round sealing

Optimized entry-zone geometry and high number of balls per track minimizes variation in elastic deflection
Smooth, light running thanks to optimized ball recirculation and ball or ball chain guidance

Ball guide rails Resist NR Il are available with or without cover strip and for mounting from above or below

Ball runner blocks also available with chrome-plated guide rails

2) Type-dependent

Overview of formats

101

FNS R2001 ... 0. FLS R2002 ... 0. FKS R2000 ... 0.

SNS R2011 ... 0. SKS R2010 ... 0.

Definition of ball runner block format

Criterion Designation Abbreviation (example)
F N S
Width Flange F
Slimline S
Wide B
Compact C
Length Normal N
Long L
Short K
Height Standard height S Ball chain (optional)
High H » Optimizes noise levels
Low N

R999000485 (2014-12), Bosch Rexroth AG
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FNS, FLS, FKS, SNS, SLS, SKS

Size Ball run- |Preload Accuracy Seal with ball runner blocks Weight [ Load capacities? |Load moments? (Nm)
ner block | class class (kg) [(N) 4 1 i —
with size without ball with ball chain ~L e Bxl f—h
chain
co/ci/c2| N| H| P| ss| LsY| Ds| ss| LsV| Ds m c| Col M| Myl M| My,
FNS
15 R2001 1 9 4 3| - 04 05 - 06 o7 - 0.20( 5100 9 300 63 90 34 49
1 41 3| 2 04 05 - 06 07 -
21 - 3] 2 04 - - 06 - -
20 R2001 8 9 41 3| —-| 04 05 - 06 07 - 0.45]| 12 300 16 900 205 215 110 115
1 4 3| 2 04 05 0X 06 07| OW
2 - 3| 2 04 - 0X 06 - OW
25 R2001 2 9 4| 3| - 04 05 - 06 07 - 0.65( 15 000 21 000 270 295 150 165
1 4 3| 2 04 05 0X 06 07| OW
2 —-| 3] 2 04 - 0X 06 - OW
30 R2001 7 9 4 3| - 04 05 - 06 07 - 1.10| 20 800 28 700 460 500 245 265
1 4|1 3| 2 04 05 0X 06 07| OW
21 - 3] 2 04 - 0X 06 - OW
35 R2001 3 9 4, 3| -| 04 05 - 06 07 - 1.60| 27 600| 37 500 760 805 375 390
1 4| 3| 2 04 05 0X 06 07| OW
2 -| 3| 2 04 - 0X 06 -| OW
FLS
15 R2002 1 9 4, 3| —-| 04 05 - 06 o7 - 0.30| 8500 14 000 82 132 64 104
1 4, 3| 2 04 05 - 06 07 -
2 —-| 3| 2 04 - - 06 - -
20 R2002 8 9 4 3| - 04 05 - 06 o7 - 0.55| 16 000 24 400 265 310 190 230
1 4 3| 2 04 05 0X 06 07| OW
21 - 3| 2 04 - 0X 06 - OW
25 R2002 2 9 41 3| —-| 04 05 - 06 07 - 0.90( 20 000| 31600 365 450 290 350
1 41 3| 2 04 05 0X 06 07| OW
21 -| 3| 2 04 - 0X 06 - OW
30 R2002 7 9 4, 3| -| 04 05 - 06 07 - 1.50| 26 300| 40 100 590 695 420 495
1 4| 3| 2 04 05 0X 06 07| OW
2] —-| 3] 2 04 - 0X 06 - OW
35 R2002 3 9 4| 3| - 04 05 - 06 o7 - 2.25| 36 500 56 200| 1025| 1210 710 840
1 41 3| 2 04 05 0X 06 07| OW
21 —-| 3| 2 04 - 0X 06 -| OW
FKS
15 R2000 1 9 4 3| - 04 05 - 06 07 - 0.15( 4500 5600 44 55 16 19
1 4 3| - 04 05 - 06 07 -
20 R2000 8 9 4, 3| -| 04 05 - 06 07 - 0.30( 8200 9 400 125 115 45 40
1 41 3| - 04 05 0X 06 07| OW
25 R2000 2 9 4 3| - 04 05 - 06 07 - 0.50( 10 500 12 600 195 180 70 65
1 4 3| - 04 05 0X 06 07| OW
30 R2000 7 9 41 3| - 04 05 - 06 07 - 0.80| 14500 17 200 320 295 110 105
1 4| 3 - 04 05 0X 06 07| OW
35 R2000 3 9 4, 3| -| 04 05 - 06 07 - 1.20| 19 300| 22400 545 485 170 150
1 4| 3 - 04 05 0X 06 07| OW
Order example Preload classes Key
Options: CO = Without preload (clearance)  Gray digits

» Resist NR Il SKS ball runner blocks BSHP

vvyYwyy

Size 30
Preload class C1
Accuracy class H
With standard seal, without ball chain

Material number: R2010 713 04

Bosch Rexroth AG, R999000485 (2014-12)

C1 = Moderate preload
C2 = Average preload

Seals

SS = standard seal

LS = low-friction seal

DS = double-lipped seal

(Some delivery times may

No preferred variant/
combination

be longer)
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Size Ball run- |Preload Accuracy Seal with ball runner blocks Weight | Load capacities? |Load moments? (Nm)
ner block |class class (kg) [(N) 41 —_— —_— =
with size without ball with ball chain L« Exll f—h
chain
co/ci/c2| N| H| P| ss| LsY| Ds| ss| LsY| Ds m c| Col M| M| M| M,
SNS
15 R2011 1 9 4, 3| - 04 05 - 06 07 - 0.15| 5100 9 300 63 90 34 49
1 41 3| 2 04 05 - 06 07 -
21 —-| 3] 2 04 - - 06 - -
20 R2011 8 9 4| 3| - 04 05 - 06 07 - 0.35| 12 300 16 900| 205 215 110 115
1 4| 3| 2 04 05 0X 06 07| OW
2 - 3| 2 04 - 0X 06 -1 OW
25 R2011 2 9 4| 3| - 04 05 - 06 07 - 0.50| 15 000 21 000 270 295 150 165
1 4| 3| 2 04 05 0X 06 07| OW
21 - 3| 2 04 - 0X 06 -| OW
30 R2011 7 9 4 3| - 04 05 - 06 07 - 0.85] 20 800 28 700 460 500 245 265
1 4|1 3| 2 04 05 0X 06 07| OW
21 —-| 3] 2 04 - 0X 06 -| OW
35 R2011 3 9 4| 3| - 04 05 - 06 07 - 1.25( 27 600 37 500 760| 805 375 390
1 4| 3| 2 04 05 0X 06 07| OW
2 —-| 3| 2 04 - 0X 06 - OW
SLS
15 R2012 1 9 4| 3| - 04 05 - 06 07 - 0.20| 8500 14 000 82 132 64 104
1 4| 3| 2 04 05 - 06 07 -
2 - 3| 2 04 - - 06 - -
20 R2012 8 9 4, 3| - 04 05 - 06 07 - 0.45] 16 000 24 400 265 310 190 230
1 4| 3| 2 04 05 0X 06 07| OW
21 - 3| 2 04 - 0X 06 -| OW
25 R2012 2 9 4| 3| - 04 05 - 06 07 - 0.65| 20 000 31600 365| 450 290| 350
1 4| 3| 2 04 05 0X 06 07| OW
2 —-| 3| 2 04 - 0X 06 - OW
30 R2012 7 9 4| 3| - 04 05 - 06 o7 - 1.10( 26 300 40 100 590| 695 420| 495
1 4| 3| 2 04 05 0X 06 07| OW
2 - 3| 2 04 - (0):4 06 - OW
35 R2012 3 9 4| 3| - 04 05 - 06 07 - 1.70| 36 500 56 200| 1 025| 1 210 710 840
1 41 3| 2 04 05 0X 06 07| OW
2 - 3| 2 04 - 0X 06 -| OW
SKS
15 R2010 1 9 41 3| - 04 05 - 06 07 - 0.10| 4500 5600 44 55 16 19
1 4| 3| - 04 05 - 06 07 -
20 R2010 8 9 4| 3| - 04 05 - 06 07 - 0.25| 8200 9 400 125 115 45 40
1 4| 3 - 04 05 0oX 06 07| OW
25 R2010 2 9 4| 3| - 04 05 - 06 07 - 0.35| 10 500 12 600 195 180 70 65
1 4| 3| - 04 05 0X 06 07| OW
30 R2010 7 9 4 3| - 04 05 - 06 07 - 0.60| 14500 17 200 320 295 110 105
1 4, 3 - 04 05 [0),4 06 07| OW
35 R2010 3 9 4| 3| - 04 05 - 06 07 - 0.90| 19 300 22 400 545| 485 170 150
1 4| 3 - 04 05 [0),4 06 07| OW
e.g. R2010 7 1 3 04

1) Only with accuracy classes N and H

2) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with
ball chain.= B 14
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

Note

See standard ball runner blocks BSHP for the dimensions and dimension drawing

R999000485 (2014-12), Bosch Rexroth AG
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Product description

General information about » Refer to the next few pages for the material numbers.
Resist CR ball runner » For dimensions, dimension drawing, dynamic characteristics, load capacities, rigidities
blocks and moments, see the corresponding steel ball runner blocks

» Ball runner block body made of steel with matte-silver hard-chrome plated corrosion-
resistant coating.
» Pre-lubricated

In the case of hard chrome-plated matte silver Resist CR ball runner blocks and ball guide
rails, pay attention to the different tolerances of dimensions H and A; (see “Accuracy
classes and their tolerances”)

Recommended ball runner Recommended ball runner Recommended ball runner block size
blocks for Resist CR ball block size 15 - 65 30 - 65

guide rails of accuracy » Accuracy class H » Accuracy class H

class H and preload classes » Preload class CO » Preload class C1

CO and C1

Definition of ball runner block format

Criterion Designation Abbreviation (example)
F N S
Width Flange F
Slimline S
Wide B
Compact C
Length Normal N
Long L
Short K
Height Standard height S
High H
Low N

Ball chain (optional)
» Optimizes noise levels

Bosch Rexroth AG, R999000485 (2014-12)
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Overview of formats

Standard steel ball runner blocks!) BSHP up to size 45

FNN FKN SNN SKN

Heavy-duty ball runner blocks? BSHP from size 55 onwards

SLS
R1623 ... 6.

FNS FLS
R1651..6. _ R1653 ... 6. 7

SNH SLH
R1624 ... 6.

Super ball runner blocks?

FKS
R1661 ... 7.

1) With ball chain
2) Without ball chain

R999000485 (2014-12), Bosch Rexroth AG
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FNS, FLS, SNS, SLS, SNH, SLH, FNN, FKN, SNN, SKN, FKS, SKS

Standard BSHP ball runner blocks

Design style |Size Ball runner Preload class Accuracy class Seal with ball runner blocks
block with
size without ball chain with ball chain
(o) C1 H SS LS DS SS LS DS
FNS 45 R1651 4 9 3 70 - - 72 - -
1 3 70 - 7Z 72 - 1A%
e.g. R1651 4 1 3 70
FLS 45 R1653 4 9 3 70 - - 72 - -
1 3 70 - 77 72 - 7Y
SNS 45 R1622 4 9 3 70 - - 72 - -
1 3 70 - 77 72 - 1A%
SLS 45 R1623 4 9 3 70 - - 72 - -
1 3 70 - 7Z 72 - 7Y
SNH 15 R1621 1 9 - 3 70 71 - 72 73 -
25 R1621 2 9 - 3 70 71 - 72 73 -
30 R1621 7 9 3 70 71 - 72 73 -
1 70 71 7Z 72 73 7Y
35 R1621 3 9 3 70 71 - 72 73 -
1 70 71 7z 72 73 7Y
45 R1621 4 9 3 70 - - 72 - -
1 70 - 77 72 - 7Z
SLH 25 R1624 2 9 - 3 70 71 - 72 73 -
30 R1624 7 9 3 70 71 - 72 73 -
1 70 71 77 72 73 Y
35 R1624 3 9 3 70 71 - 72 73 -
1 70 71 77 72 73 Iat
45 R1624 4 9 3 70 - - 72 - -
1 70 - 7Z 72 - 7Z
FNN 20 R1693 8 9 - 3 60 - - - - -
25 R1693 2 9 - 3 60 - - - - -
FKN 20 R1663 8 9 - 3 60 - - - - -
25 R1663 2 9 - 3 60 - - - - -
SNN 20 R1694 8 9 - 3 60 - - - - -
25 R1694 2 9 - 3 60 - - - - -
SKN 20 R1664 8 9 - 3 60 - - - - -
25 R1664 2 9 - 3 60 - - - - -
Order example Preload classes Key
Ooti . CO = Without preload (clearance)  Gray digits
ptions: C1 = Moderate preload = No preferred variant/
» Resist CR FNS ball runner blocks BSHP combination
. (Some delivery times may
» Size 45 be longer)
» Preload class C1 Seals
A | H SS = standard seal
> ccuracy class LS = low-friction seal
» With standard seal, without ball chain DS = double-lipped seal

Part number: R1651 413 70

Bosch Rexroth AG, R999000485 (2014-12)
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Heavy-duty BSHP ball runner blocks

Design style |Size Ball runner block with size Preload class Accuracy class Seal with ball
runner blocks
without ball chain
(o] C1 H SS
FNS 55 R1651 5 9 1 3 60
65 R1651 6 9 1 3 60
FLS 55 R1653 5 9 1 3 60
65 R1653 6 9 1 3 60
SNS 55 R1622 5 9 1 3 60
65 R1622 6 9 1 3 60
SLS 55 R1623 5 9 1 3 60
65 R1623 6 9 1 3 60
SNH |55 |R1621 5 | 9‘ 1| 3| 60
SLH |55 |R1624 5 | 9‘ 1| 3| 60
Super ball runner blocks
Design style |Size Ball runner block with size Preload class Accuracy class Seal with ball runner
blocks without ball
chain
co c1i H SS LS DS
FKS 15 R1661 1 9 - 3 70 71 -
20 R1661 8 9 - 3 70 71 -
25 R1661 2 9 - 3 70 71 -
30 R1661 7 9 3 70 71 -
1 3 70 71 7Z
35 R1661 3 9 3 70 71 -
1 3 70 71 77
SKS 15 R1662 1 9 - 3 70 71 -
20 R1662 8 9 - 3 70 71 -
25 R1662 2 9 - 3 70 71 -
30 R1662 7 9 3 70 71 -
1 3 70 71 77
35 R1662 3 9 3 70 71 -
1 3 70 71 77
Note

For dimensions, dimension drawing, load capacities, rigidities and moments, see “Standard-/Heavy-duty ball runner blocks
BSHP and Super ball runner blocks”.

R999000485 (2014-12), Bosch Rexroth AG
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Product description

Characteristic features

» Top rigidity in all load directions
» High torque load capacity

Proven cover strip for ball guide rail mounting holes

» One cover for all the holes saves time and costs

» Made of corrosion-resistant spring steel per EN 10088
» Easy, secure mounting

» Clip on and fasten

Ball guide rails with alumi- Ball guide rails with cover Ball guide rails with plastic  Ball guide rails with steel
num cover strip and strip strip and screwed down mounting hole plugs mounting hole plugs
clamps plastic protective caps
» Without threaded holes » With threaded holes at

at the end faces (not the end faces

required)

Definition of ball guide rail format
Criterion Designation Code (example)
S N S
Width Slimline S
Wide B
Length Normal N
Height Standard height S
No base groove (e}

Ball guide rails for mount-
ing from below

Bosch Rexroth AG, R999000485 (2014-12)
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109

Ordering guide rails with the recommended lengths

Ordering ball guide rails in recom-
mended lengths

The procedure shown in the following
ordering examples applies to all ball
guide rails. Recommended rail lengths
are more cost effective.

From the desired length to the rec-
ommended length

*
LW>
L = (? -T-4
* Round up quotient L,,/T to the nearest
whole number!

Calculation example

L = (ﬂ)-BOmm—4mm
80 mm

L =21-80mm-4mm

L = 1676 mm

Notes on ordering examples

If preferred dimension T, is not used,
it is possible to choose between:

» Endspace T, between T,gand T
» As an alternative, it is possible to

choose end spaces T, to Ty .,

1 min.

Options and part numbers
Size Ball guide rail with | Accuracy class Number of sections, rail |Pitch T Recommended rail length in accordance
size length L (mm), .... (mm) with formulaL=ng-T-4mm
N H P| SP| UP|One-piece |Composite Maximum number of holes ng
15 R1605 13 41 3] 2] 1] 9 31, 3., 60 64
20 R1605 83 4] 3] 2] 1] 9 31, 3., ... 60 64
25 R1605 23 4] 3] 2] 1| o 31 3. 60 64
30 R1605 73 4 3 2 1 9 31, ... 3., ... 80 48]
35 R1605 33 4] 3] 2] 1] 9 61, 6., ... 80 48
45 R1605 43 4] 3] 2] 1] 9 61, ... 6., . 105 36
55 R1605 53 4] 3] 2] 1] 9 61, ... 6., . 120 32
65 R1605 63 4] 3] 2] 1] o9 61, ... 6., . 150 25
e.g. R1605 73 3 31, 1676
Excerpt from table with part numbers and recommended rail lengths for ordering example
\jé T T T T T
7 T T T a a
T4 T (T4)
nr- T
L+15
- " " \ " "
57 L h L L L
! A ;‘H ;‘H ;:H ;‘H ;‘H
T4 T (Ty)
nr- T
L+15
Basis: Number of holes L = Recommended rail length (mm)
= Desired length of rail mm
L=ng-T-4mm L g (mm)
T = Pitch (mm)
Basis: Number of pitches Tis = Preferred dimension (mm)
ng = Number of holes (=)
L=n -T+2-T B
T 1S .
ng = Number of pitches (=)

Ordering example 1 (to L, )

» Ball guide rail SNS size 30 with
cover strip and strip clamps
Accuracy class H

Calculated rail length 1676 mm,
(20 - T, preferred dimension
T;s = 38 mm; number of holes
ng = 21)

Ordering data
Material number, rail length (mm)
T,/ ng-T /Ty (mm)

R1605 733 31, 1676 mm
38 / 20-80 / 38 mm

Ordering example 2 (above L ,,)

» Ball guide rail SNS size 30 with
cover strip and strip clamps
Accuracy class H

Calculated rail length 5116 mm,

2 sections (63 - T, preferred dimen-
sion T, = 38 mm; number of holes
ng = 64)

Ordering data

Material number with number of
sections, rail length (mm)

T,/ n-T/ Ty (mm)

R1605 733 32,5116 mm
38 / 63:80 / 38 mm

In the case of rail lengths above L ..

sections approved by Rexroth are
joined together.

R999000485 (2014-12), Bosch Rexroth AG
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SNS/SNO with cover strip and strip clamps

R1605 .3. ../ R1605 .B. ..

For mounting from above, with cover strip made of corrosion-
resistant spring steel per EN 10088 and strip clamps made of
aluminum (without threaded mounting holes on end face)

Notes

» Secure the cover strip!

» Strip clamps are supplied.

» Follow the mounting instructions!
Send for the publications “Mounting Instructions for
Ball Rail Systems” and “Mounting Instructions for the
Cover Strip.”

» Composite guide rails also available.

Further SNS/SNO ball guide rails and accessories are

available.

» Cover strip, protective caps (see accessories for ball
guide rails)

SNO R1605 .B. ball guide rails .. with flat underside for

mounting on components made of cast mineral materials

» In size 25 - 45 and accuracy class P and SP available on

request.

Options and part numbers
Size Ball guide rail with |Accuracy class Number of sections, rail [Pitch T Recommended rail length in accordance

size length L (mm), .... (mm) with formulaL=ng-T-4 mm

N H P| SP| UP|One-piece |Composite Maximum number of holes ng

15 R1605 13 4 3 2 1 9 31, ... 3., 60 64
20 R1605 83 4 3 2 1 9 31, ... CT 60 64
25 R1605 23 4 3 2 1 9 31, ... 3, 60 64
30 R1605 73 4 3 2 1 9 31, ... 3., .. 80 48
35 R1605 33 4 3 2 1 9 61, .... 6., ... 80 48
45 R1605 43 4 3 2 1 9 61, .... 6., .... 105 36
55 R1605 53 4 3 2 1 9 61, .... 6., .... 120 32
65 R1605 63 4 3 2 1 9 61, .... 6., .... 150 25
e.g. R1605 73 3 31, 1676

Ordering example 1
(tol,.)

Options:

» Ball guide rail SNS
Size 30

Accuracy class H
One-piece

Rail length
L=1676 mm

Part number:

R1605 733 31, 1676 mm

vvywyy

Ordering example 2
(above L
Options:
» Ball guide rail SNS
Size 30

Accuracy class H

2 sections

Rail length

L=5116 mm

Part number:

R1605 733 32, 5116 mm

max)

v vyYwyysy

Bosch Rexroth AG, R999000485 (2014-12)

Ordering example 3

(to L,,.,, with smooth base surface)
Options:

» SNO ball guide rail
Size 30

Accuracy class H
One-piece

Rail length

L=1676 mm

Part number:

R1605 7B3 31, 1676 mm

vvyyYwyysy



Standard ball guide rails made of steel | Ball rail systems 111

— | | |

— | F1 —— |

H2 j T ‘ 1 ‘

Ne| =] =5 !

[ || [ L !

| oS;s | |

T4 T
L
Fg Fyu
4—4&

TN |

| |

i

|

|

|

Fe

Size Dimensions (mm) Weight m
A, D F Fs Fe Hy) L, 2  Ng*0s Ss T Timin Tis? Ty max (kg/m)
15 15 7.4 7.3 12 2.0 16.30 3836 10.3 4.5 60 12 28.0 50 1.4
20 20 9.4 7.1 12 2.0 20.75 3836 13.2 6.0 60 13 28.0 50 2.4
25 23 11.0 8.2 13 2.0 2445 3836 15.2 7.0 60 13 28.0 50 3.2
30 28 15.0 8.7 13 2.0 2855 3836 17.0 9.0 80 16 38.0 68 5.0
35 34 15.0 11.7 16 2.2 32.15 3836 20.5 9.0 80 16 38.0 68 6.8
45 45 20.0 12.5 18 2.2 40.15 3776 23.5 14.0 105 18 50.5 89 10.5
55 53 24.0 14.0 17 3.2 48.15 3836 29.0 16.0 120 20 58.0 102 16.2
65 63 26.0 15.0 17 3.2 60.15 3746 38.5 18.0 150 21 73.0 130 22.4

1) Dimension H, with cover strip

Size 15 with 0.1 mm cover strip

Size 20 — 30 with 0.2 mm cover strip
Size 35 - 65 with 0.3 mm cover strip

2) One-piece ball guide rails are available for size 20 — 45 in accuracy classes N, H and P with

size 20 — 25 up to 5816 mm being available on request.
Size 30 — 35 up to 5836 mm available on request.

Size 45 up to 5771 mm available on request.

3) Dimension F, with cover strip
4) Preferred dimension T,¢ with tolerances + 0.75 is recommended.

5) SNO ball guide rails with smooth base surface (without base groove).

R999000485 (2014-12), Bosch Rexroth AG
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SNS/SNO with cover strip and protective caps

Options and part numbers

R1605 .6. ../ R1605 .D. ..

For mounting from above, with cover strip made of corro-
sion-resistant spring steel per EN 10088 and screw-down
plastic protective end caps (with threaded mounting
holes on end face)

Notes

» Secure the cover strip!

» Protective caps with screws and washers included in
scope of supply.

» Follow the mounting instructions!
Send for the publications “Mounting Instructions for
Ball Rail Systems” and “Mounting Instructions for the
Cover Strip.”

» Composite guide rails also available.

Further SNS/SNO ball guide rails and accessories

» Cover strip, protective caps (see accessories for ball
guide rails)

SNO R1605 .D. ball guide rails .. with flat underside for

mounting on components made of cast mineral materials

» In size 25 — 45 and accuracy class P and SP available on
request.

Size Ball guide |Accuracy class Number of sections, rail Hole spac- |Recommended rail length in accordance
rail with length L (mm), .... ing T (mm) |with formulaL=ng:-T-4mm
size
N| H P| SP| UP|One-piece |Composite Maximum number of holes ng
15 R1605 16 4 3 2 1 9 31, ... 3.,. 60 64
20 R1605 86 4 3 2 1 9 31, ... 3., 60 64
25 R1605 26 4 3 2 1 9 31, ... 3., ... 60 64
30 R1605 76 4 3 2 1 9 31, ... 3., .. 80 48
35 R1605 36 4 3 2 1 9 61, .... 6., .... 80 48
45 R1605 46 4 3 2 1 9 61, .... 6., .... 105 36
55 R1605 56 4 3 2 1 9 61, .... 6., .... 120 32
65 R1605 66 4 3 2 1 9 61, .... 6., .... 150 25
e.g. R1605 76 3 31, 167
Ordering example 1 Ordering example 2 Ordering example 3
(tol,.) (above L, .,) (to L,,.,» with smooth base surface)
Options: Options: Options:
» Ball guide rail SNS » Ball guide rail SNS » SNO ball guide rail
» Size 30 » Size 30 » Size 30
» Accuracy class H » Accuracy class H » Accuracy class H
» One-piece » 2 sections » One-piece
» Rail length » Rail length » Rail length
L=1676 mm L=5116 mm L=1676 mm

Part number:
R1605 763 32, 5116 mm

Part number:
R1605 763 31, 1676 mm

Bosch Rexroth AG, R999000485 (2014-12)

Part number:
R1605 7D3 31, 1676 mm
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Size Dimensions (mm) Weight m
A, D Fy Fg HY)  L,,,» Ng0s Ny, Ss T Ty min Tis  Timax (kg/m)
15 15 7.4 14.0 6.5 16.30 3836 10.3 9.8 4.5 60 12 28.0 50 1.4
20 20 9.4 14.0 6.5 20.75 3836 13.2 13.0 6.0 60 13 28.0 50 2.4
25 23 11.0 15.2 6.5 24.45 3836 15.2 15.0 7.0 60 13 28.0 50 3.2
30 28 15.0 15.2 7.0 28,55 3836 17.0 18.0 9.0 80 16 38.0 68 5.0
35 34 15.0 18.0 7.0 32.15 3836 20.5 22.0 9.0 80 16 38.0 68 6.8
45 45 20.0 20.0 7.0 40.15 3776 23.5 30.0 14.0 105 18 50.5 89 10.5
55 53 24.0 20.0 7.0 48.15 3836 29.0 30.0 16.0 120 20 58.0 102 16.2
65 63 26.0 20.0 7.0 60.15 3746 38.5 40.0 18.0 150 21 73.0 130 22.4

1) Dimension H, with cover strip
Size 15 with 0.1 mm cover strip
Size 20 — 30 with 0.2 mm cover strip
Size 35 - 65 with 0.3 mm cover strip
2) One-piece ball guide rails are available for size 20 — 45 in accuracy classes N, H and P with
size 20 — 25 up to 5816 mm being available on request.
Size 30 — 35 up to 5836 mm available on request.
Size 45 up to 5771 mm available on request.
3) If Ty, is fallen short of, no thread is possible on the end face. Secure the cover strip.
4) SNO ball guide rails with smooth base surface (without base groove).
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SNS/SNO with plastic protective caps

Options and part numbers

R1605 .0. ../ R1605 .C. ..

For mounting from above with plastic caps

Notes

» Plastic mounting hole plugs included in scope of supply.

» Follow the mounting instructions!
Please ask for the “Mounting Instructions for Ball Rail
Systems”.

» Composite guide rails also available.

Further ball guide rails SNS and accessories

» Corrosion-resistant Resist NR and Resist CR ball guide
rails

» For plastic caps, refer to the accessories for ball guide
rails

SNO R1605 .C. ball guide rails .. with flat underside for

mounting on components made of cast mineral materials

» In size 25 - 45 and accuracy class P and SP available on
request.

Size Ball guide |Accuracy class Number of sections, rail |Hole spac- |Recommended rail length in accordance
rail with length L (mm), .... ing T (mm) |with formulaL=ng-T-4mm
size
N H P| SP| UP|One-piece |Composite Maximum number of holes ng

15 R1605 10 4 3 2 1 9 31, ... 3., . 60 64
20 R1605 80 4 3 2 1 9 31, ... 3, .. 60 64
25 R1605 20 4 3 2 1 9 31, ... 3, .. 60 64
30 R1605 70 4 3 2 1 9 31, ... 3., 80 48
35 R1605 30 4 3 2 1 9 31, ... 3., 80 48
45 R1605 40 4 3 2 1 9 31, ... 3., .. 105 36
55 R1605 50 4 3 2 1 9 31, ... 3., .. 120 32
65 R1605 60 4 3 2 1 9 31, ... 3, ... 150 25
e.g. R1605 70 3 31,1676
Ordering example 1 Ordering example 2 Ordering example 3 (to L, , with smooth base surface)
(toL,.,) (above L, .,) Options:
Options: Options: » SNO ball guide rail
» Ball guide rail SNS » Ball guide rail SNS » Size 30
» Size 30 » Size 30 » Accuracy class H
» Accuracy class H » Accuracy class H » One-piece
» One-piece > 2 sections » Rail length
» Rail length » Rail length L=1676 mm

L=1676 mm L=5116 mm Part number:

Part number:
R1605 703 32, 5116 mm

Part number:
R1605 703 31, 1676 mm

Bosch Rexroth AG, R999000485 (2014-12)
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Size Dimensions (mm) Weight m
A, D H,Y Lnax® Ng*0-° Ss T T3 min T,¥ T3 max (kg/m)
15 15 7.4 16.20 3836 10.3 4.5 60 10 28.0 50 1.4
20 20 9.4 20.55 3836 13.2 6.0 60 10 28.0 50 2.4
25 23 11.0 24.25 3836 15.2 7.0 60 10 28.0 50 3.2
30 28 15.0 28.35 3836 17.0 9.0 80 12 38.0 68 5.0
35 34 15.0 31.85 3 836 20.5 9.0 80 12 38.0 68 6.8
45 45 20.0 39.85 3776 23.5 14.0 105 16 50.5 89 10.5
55 53 24.0 47.85 3 836 29.0 16.0 120 18 58.0 102 16.2
65 63 26.0 59.85 3746 38.5 18.0 150 20 73.0 130 22.4

1) Dimension H, without cover strip
2) One-piece ball guide rails are available for
size 20 — 45 in accuracy classes N, H and P with
size 20 — 25 up to 5816 mm being available on request.
Size 30 — 35 up to 5836 mm available on request.
Size 45 up to 5771 mm available on request.
3) Preferred dimension T,4 with tolerances + 0.75 is recommended.
4) SNO ball guide rails with smooth base surface (without base groove).
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116 Ball rail systems | Standard ball guide rails made of steel

SNS with steel mounting hole plugs

R1606 .5. ..

For mounting from above for steel caps

Options and part numbers

Notes

» Steel mounting hole plugs not included in scope of
supply.

» Follow the mounting instructions!

Please ask for the “Mounting Instructions for Ball Rail
Systems”.

» Composite guide rails also available.

Further ball guide rails SNS and accessories

» For steel caps and mounting device for steel caps, see
accessories for ball guide rails

Size Ball guide |Accuracy class Number of sections, rail |Hole spac- |Recommended rail length in accordance with

rail with length L (mm), .... ing T (mm) (formulaL=ng:T-4mm

size

N H P| SP|One-piece |Composite Maximum number of holes ng
25 R1606 25 4 3 2 1 31, ... 3., 60 64
30 R1606 75 4 3 2 1 31, ... 3., 80 48
35 R1606 35 4 3 2 1 31, ... 3., . 80 48
45 R1606 45 4 3 2 1 31, ... 3., . 105 36
55 R1606 55 4 3 2 1 31, ... 3., 120 32
65 R1606 65 4 3 2 1 31, ... 3., 150 25
e.g. R1606 75 3 31, 1676
Ordering example 1 (to L,,,) Ordering example 2 (above L,,,,)
Options: Options:
» Ball guide rail SNS » Ball guide rail SNS
» Size 30 » Size 30
» Accuracy class H » Accuracy class H
» One-piece » 2 sections
» Rail length » Rail length
L=1676 mm L=5116 mm

Part number:

R1606 753 31, 1676 mm

Part number:
R1606 753 32,5116 mm

Bosch Rexroth AG, R999000485 (2014-12)
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Size Dimensions (mm) Weight m
A, D D, D, F; Fg HyY) Ly Ngt05 Ss T Timin T1s?  Timax (kg/m)
25 23 11.0 12.55 13.0 0.90 3.7 24.25 3836 15.2 7.0 60 13 28.0 50 3.2
30 28 15.0 17.55 18.0 0.90 3.6 2835 3836 17.0 9.0 80 16 38.0 68 5.0
35 34 15.0 17.55 18.0 0.90 3.6 31.85 3836 20.5 9.0 80 16 38.0 68 6.8
45 45 20.0 22.55 23.0 1.45 8.0 39.85 3776 23.5 14.0 105 18 50.5 89 10.5
55 53 24.0 27.55 28.0 1.45 8.0 47.85 3836 29.0 16.0 120 20 58.0 102 16.2
65 63 26.0 29.55 30.0 1.45 8.0 59.85 3746 38.5 18.0 150 21 73.0 130 22.4

1) Dimension H, without cover strip

2) One-piece ball guide rails are available for size 25 — 45 in accuracy classes N, H and P with
size 25 up to 5816 mm being available on request.
Size 30 — 35 up to 5836 mm available on request.
Size 45 up to 5771 mm available on request.

3) Preferred dimension T,4 with tolerances + 0.75 is recommended.
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118 Ball rail systems | Standard ball guide rails made of steel

SNS for mounting from below

R1607 .0. ..

For mounting from below

Notes

rails

Options and part numbers

» Follow the mounting instructions!
Please ask for the “Mounting Instructions for Ball Rail
Systems”.

» Composite guide rails also available.

Further ball guide rails SNS and accessories

» Corrosion-resistant Resist NR and Resist CR ball guide

Size Ball guide |Accuracy class Number of sections, rail |Hole spac- |Recommended rail length in accordance

rail with length L (mm), .... ing T (mm) |with formulaL=ng-T -4 mm

size

N H P| SP| UP|One-piece |Composite Maximum number of holes ng

15 R1607 10 4 3 2 1 9 31, ... 3., .. 60 64
20 R1607 80 4 3 2 1 9 31, ... 3., 60 64
25 R1607 20 4 3 2 1 9 31, ... 3., 60 64
30 R1607 70 4 3 2 1 9 31, ... 3., .. 80 48
35 R1607 30 4 3 2 1 9 31, ... 3., . 80 48
45 R1607 40 4 3 2 1 9 31, ... 3., 105 36
55 R1607 50 4 3 2 1 9 31, ... 3, 120 32
65 R1607 60 4 3 2 1 9 31, ... 3., ... 150 25
e.g. R1607 70 3 31, 1676

Ordering example 1 (to L

Options:

» Ball guide rail SNS

Size 30

One-piece
Rail length

vvyYwvyy

Accuracy class H

L=1676 mm

Part number:

R1607 703 31, 1676 mm

max)

Ordering example 2 (above L

max)

Options:

>

vvywvyy

Ball guide rail SNS
Size 30

Accuracy class H
2 sections

Rail length
L=5116 mm

Part number:
R1607 703 32, 5116 mm

Bosch Rexroth AG, R999000485 (2014-12)
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Size Dimensions (mm) Weight
m
A, H," Linax” N, S; T Timin Tys® Ty max| _(kg/m)
15 15 16.20 3836 7.5 M5 60 10 28.0 50 1.4
20 20 20.55 3836 9.0 M6 60 10 28.0 50 2.4
25 23 24.25 3836 12.0 M6 60 10 28.0 50 3.2
30 28 28.35 3836 15.0 M8 80 12 38.0 68 5.0
35 34 31.85 3836 15.0 M8 80 12 38.0 68 6.8
45 45 39.85 3776 19.0 M12 105 16 50.5 89 10.5
55 53 47.85 3836 22.0 M14 120 18 58.0 102 16.2
65 63 59.85 3746 25.0 M16 150 20 73.0 130 22.4

1) Dimension H, without cover strip

2) One-piece ball guide rails are available for size 20 - 45 in accuracy classes N, H and P with
size 20 — 25 up to 5816 mm being available on request.
Size 30 — 35 up to 5836 mm available on request.
Size 45 up to 5771 mm available on request.

3) Preferred dimension T,4 with tolerances + 0.75 is recommended.
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120 Ball rail systems | Resist NR Il standard ball guide rails

Product description

General information about Resist NR Il ball guide rails

Refer to the next few pages for the material numbers. For the recommended rail lengths, dimensions and weights, refer to
the corresponding standard steel ball guide rails. Observe the chapter entitled “Mounting Information”!

Send for the publications “Mounting Instructions for Ball Rail Systems” and “Mounting Instructions for the Cover Strip.”
Accessories: For cover strips, strip clamps and caps ... for ball guide rails, see the “Accessories for ball guide rails” chapter.
Corrosion resistance and conditions of use

Ball guide rails Resist NR Il and all steel parts are made of corrosion-resistant steel per EN 10088, with aluminum strip
clamps. They are specifically intended for use in applications involving aqueous media, very dilute acids, alkalis or salt
solutions. These guides are particularly suitable for use in relative humidities above 70 % and temperatures above 30 °C.
These conditions can be found in particular in cleaning systems, electroplating and pickling plants, steam degreasing
plants and in refrigerating machines. Since they have built-in corrosion protection, ball rail systems Resist NR Il are also
ideal for use in clean rooms and for general printed circuit board assembly. Other application areas include the pharma-
ceuticals and food industries.

For the recommended ball runner blocks for Resist NR Il ball guide rails, see the “Resist NR Il ball runner blocks” chapter
Combining different accuracy classes

When you combine ball guide rails and ball runner blocks of different accuracy classes, the tolerances change for dimen-
sions H and A3 (see “Accuracy classes and their tolerances.”)

Ball guide rails, Resist NR Il

R2045 .3. .., SNS for mounting from above with cover strip and strip clamps

Options and part numbers

Size Ball guide rail |Accuracy class Number of sections, rail length L (mm), ....
with size N H P |One-piece Composite

151) R2045 13 4 3 2 31, ... 3.,

20 R2045 83 4 3 2 31, ... 3., ...

25 R2045 23 4 3 2 31, ... 3., ...

30 R2045 73 4 3 2 31, ... 3.,

35 R2045 33 4 3 2 61, .... 6.,

e.g. R2045 73 3 31, 1676

1) Maximum rail length 1856 mm, maximum number of holes ng 30

Installation information Ordering example 1 (to L, ) Ordering example 2 (above L, ..)
» Secure the cover strip! Options: Options:
» Strip clamps are sup- » NR I, SNS ball guide rail » NR I, SNS ball guide rail
plied. » Size 30 » Size 30
» Composite guide rails » Accuracy class H » Accuracy class H
also available. » One-piece » 2 sections
» Rail length » Rail length
L=1676 mm L=5116 mm
Part number: Part number:
R2045 733 31, 1676 mm R2045 733 32, 5116 mm

Bosch Rexroth AG, R999000485 (2014-12)



Ball guide rails, Resist NR ||

R2045 .0. .., SNS for mounting from above with plastic caps

Installation information

» Plastic mounting hole
plugs included in scope
of supply.

» Composite guide rails
also available.

R2047 .0. .., SNS for mounting from below

Installation information
» Composite guide rails
also available.

Resist NR Il standard ball guide rails | Ball rail systems 121
Options and part numbers
Size Ball guide rail |Accuracy class Number of sections, rail length L (mm), ....

with size
N H P [One-piece Composite
151) R2045 10 4 3 2 31, ... 3.,
20 R2045 80 4 3 2 31, ... 3., .
25 R2045 20 4 3 2 31, ... 3., ..
30 R2045 70 4 3 2 31, ... 3., .
35 R2045 30 4 3 2 31, ... 3., ..
e.g. R2045 70 3 31, 1676
1) Maximum rail length 1856 mm, maximum number of holes ng 30
Ordering example 1 (to L, ) Ordering example 2 (above L, ..)
Options: Options:
» NR I, SNS ball guide rail » NR I, SNS ball guide rail
» Size 30 » Size 30
» Accuracy class H » Accuracy class H
» One-piece » 2 sections
» Rail length » Rail length
L=1676 mm L=5116 mm
Part number: Part number:
R2045 703 31, 1676 mm R2045 703 32,5116 mm
Options and part numbers
Size Ball guide rail |Accuracy class Number of sections, rail length L (mm), ....
with size N H P | One-piece Composite

151) R2047 10 4 3 2 31, ... 3., ...
20 R2047 80 4 3 2 31, ... 3.,.
25 R2047 20 4 3 2 31, ... 3.,
30 R2047 70 4 3 2 31, ... 3.,.
35 R2047 30 4 3 2 31, ... 3.,
e.g. R2047 70 3 32,5116
1) Maximum rail length 1856 mm, maximum number of holes ng 30
Ordering example 1 (to L,,,) Ordering example 2 (above L,,,)

Options:

» NR I, SNS ball guide rail
Size 30

Accuracy class H

Options:

» NR I, SNS ball guide rail

Size 30

vvyVvyy

One-piece
Rail length
L=1676 mm

Part number:

R2047 703 31, 1676 mm

vvyywvyyswy

2 sections
Rail length
L=5116 mm

Part number:
R2047 703 32, 5116 mm

Accuracy class H

R999000485 (2014-12), Bosch Rexroth AG
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Product description

General notes on ball guide rails in Resist CR

Refer to the next few pages for the material numbers. For the recommended rail lengths, dimensions and weights, refer to
the corresponding standard steel ball guide rails. Observe the chapter entitled “Mounting Information”!

Send for the publications “Mounting Instructions for Ball Rail Systems” and “Mounting Instructions for the Cover Strip.”
Accessories: For cover strips, strip clamps and caps ... for ball guide rails, see the “Accessories for ball guide rails” chapter
Corrosion-resistant coating Resist CR

Ball guide rail made of steel with matte-silver hard-chrome plated corrosion-resistant coating.

Ball guide rails with coated end faces

» End faces, chamfers and thread on the end face coated; material numbers: — R16.. ... 41 or R16.. ... 71

» Composite ball guide rails are chamfered on both sides at the joints.

Recommended ball runner blocks for Resist CR ball guide rails of accuracy class H and preload classes C0 and C1
Size 15 — 65: Accuracy class H, preload class CO

Size 30 — 65: Accuracy class H, preload class C1

Combining different accuracy classes

When you combine ball guide rails and ball runner blocks of different accuracy classes, the tolerances change for dimen-
sions H and A3 (see the chapter entitled “Accuracy classes and their tolerances.”)

Ball guide rails, Resist CR

R1645 .3. .., SNS for mounting from above with cover strip and strip clamps

Options and part numbers
Size Ball guide rail |Accuracy class Number of sections, rail length L (mm), ....

with size One-piece Composite

H|Coated end faces Coated end faces

15 R1645 13 3 41, ... 4., ...
20 R1645 83 3 41, ... 4., ...
25 R1645 23 3 41, ... 4.,
30 R1645 73 3 41, ... 4.,
35 R1645 33 3 71, ... 7.,
45 R1645 43 3 71, ... 7.,
55 R1645 53 3 71, ... 7.,
65 R1645 63 3 71, ... 7.y ...
e.g. R1645 73 3 31, 1676

Installation information Ordering example 1 (to L_,,) Ordering example 2 (above L,,.)
» Secure the cover strip! Options: Options:
» Strip clamps are sup- » Ball guide rail CR, SNS » Ball guide rail CR, SNS
plied. » Size 30 » Size 30
» Composite guide rails » Accuracy class H » Accuracy class H
also available. » One-piece » 2 sections
» Coated end faces » Coated end faces
» Rail length » Rail length
L=1676 mm L=5116 mm
Part number: Part number:
R1645 733 41, 1676 mm R1645 733 42, 5116 mm
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Ball guide rails, Resist CR

R1645 .0. .., SNS for mounting from above with plastic caps

Options and part numbers

Resist CR standard ball guide rails | Ball rail systems 123

Size Ball guide rail |Accuracy class Number of sections, rail length L (mm), ....
with size One-piece Composite
H|Coated end faces Coated end faces
15 R1645 10 3 41, ... 4.,
20 R1645 80 3 41, ... 4., .
25 R1645 20 3 41, ... 4., .
30 R1645 70 3 41, ... 4., .
35 R1645 30 3 41, ... 4.,.
45 R1645 40 3 41, ... 4., ...
55 R1645 50 3 41, ... 4., ...
65 R1645 60 3 41, ... 4., ...
e.g. R1645 70 3 31, 1676
Installation information Ordering example 1 (to L Ordering example 2 (above L, .,)
» Plastic mounting hole Options: Options:
plugs included in scope » Ball guide rail CR, SNS » Ball guide rail CR, SNS
of supply. » Size 30 » Size 30
» Composite guide rails » Accuracy class H » Accuracy class H
also available. » One-piece > 2 sections
» Coated end faces » Coated end faces
» Rail length » Rail length
L=1676 mm L=5116 mm
Part number: Part number:
R1645 703 41, 1676 mm R1645 703 42, 5116 mm
R1647 .0. .., SNS for mounting from below
Options and part numbers
Size Ball guide rail [Accuracy class Number of sections, rail length L (mm), ....
with size One-piece Composite
H|Coated end faces Coated end faces
15 R1647 10 3 41, ... 4., ...
20 R1647 80 3 41, ... 4., ...
25 R1647 20 3 41, ... 4., ...
30 R1647 70 3 41, ... 4., ...
35 R1647 30 3 41, ... 4., .
45 R1647 40 3 41, ... 4., ...
55 R1647 50 3 41, ... 4., ...
65 R1647 60 3 41, ... 4., ...
e.g. R1647 70 3 42,5116

Installation information
» Composite guide rails
also available.

Ordering example 1 (to L
Options:

Ball guide rail CR, SNS
Size 30

Accuracy class H
One-piece

Coated end faces

Rail length

L=1676 mm

Part number:

R1647 703 41, 1676 mm

vVvyVvVvyywyeswy

Ordering example 2 (above L
Options:

» Ball guide rail CR, SNS
» Size 30

» Accuracy class H
» 2 sections
>
>

max)

Coated end faces
Rail length
L=5116 mm

Part number:

R1647 703 42, 5116 mm
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124 Ball rail systems | Wide steel ball rail systems and Resist CR

Product description

Characteristic features

» Limitless interchangeability; all ball guide rail versions can be combined at will with all ball runner block versions
within each accuracy class

Due to very high torsional moment load capacity and torsional rigidity, particularly suitable for single rail applications
High torque load capacity

The same high load capacities in all four main directions of loading

Integrated all-round sealing

Low noise level and best travel performance

Excellent dynamic characteristics:

Speed: v, ,, to 5 m/s V)

Acceleration: a,,, to 500 m/s21)

Long-term lubrication, up to several years

Minimum quantity lubrication system with integrated reservoir for oil lubrication?)

Lube ports with metal thread on all sides?)

Optimum system rigidity through preloaded O-arrangement

Extensive range of accessories

vV vVvyVvyYyysy

vV vYVvyyvyy

Further highlights

Optimized entry-zone geometry and high number of balls per track minimizes variation in elastic deflection
Mounting threads provided on end faces for fixing of all add-on elements

Guide with low clearance or slight preload

Quiet, smooth running due to the optimum design of the return unit and routing of the balls and ball chain?)
Attachments on the ball runner block for mounting from above and below?)

Improved rigidity under lift-off and side loading conditions when additional mounting screws are used in the two holes
provided at the center of the ball runner block

Ball runner blocks initially greased at the factory?)

Optionally available with ball chain?)

» Can be used on all ball guide rails BNS.

vV vVvyVvyYyys.y

v

Corrosion protection (optional)
» Resist CR:
Ball runner block body or ball guide rail made of steel with corrosion-resistant hard chrome-plated matte silver coating

1) Type-dependent

A size 20/40:
New ball rail system with other ball diameters Not interchangeable with previous size 20/40 versions!

Bosch Rexroth AG, R999000485 (2014-12)
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Overview of formats

BNSY BNS

Size 20/40 and 25/70 Size 35/90
» With ball chain
» Pre-lubricated

CNsY

Size 20/40 and 25/70
» With ball chain
» Pre-lubricated

Definition of ball runner block format

Criterion Designation Abbreviation (example)
B N S
Width Flange F
Slimline S
Wide B
Compact C
Length Normal N
Long L
Short K
Height Standard height S Ball chain (optional)
High H » Optimizes noise levels
Low N

R999000485 (2014-12), Bosch Rexroth AG



126 Ball rail systems | Wide ball rail systems made of steel and Resist CR

BNS - Wide, normal, standard height

Options and part numbers

Steel ball runner blocks

R1671 ... 2.

Dynamic characteristics

Speed: Vimax = 5 M/s

Acceleration: a,,,, = 500 m/s?

(If Feomp > 2.8 Fiypt s = 50 m/s?)

Note on lubrication:

» Pre-lubricated

Further ball runner blocks BNS

» See below for corrosion-resistant ball runner blocks

Order example Size Ball runner |Preload class Accuracy class Seal with ball runner blocks
Options: block with
size without ball with ball chain
» BNS ball runner block chain
» Size 25/70 co C1 N H P SS DS SS DS
» Preload class C1 20/40[R1671 5 9 4 3 - 20 - 22 -
1 4 3 2 20 27 22 2Y

» Accuracy class H

. 25/70 |R16712 9 4 3 - 20 - 22 -
» With standard seal, 1 7 3 5 20 57 29 oY

without ball chain e.g. R1671 2 1 3 20

Part number:
R1671 213 20

Resist CR ball runner block
R1671 ... 7.

Note on lubrication:

» Pre-lubricated
Options and part numbers

Order example Size Ball runner |Preload class Accuracy class Seal with ball runner blocks
Options: block with
> BNS ball runner block size without ball |with ball chain
chain

Size 25/70 CO0 H SS DS SS DS
» Preload class CO 20/40Y |R1671 5 9 3 70 7Z 72 7Y
» Accuracy class H 25/70 |R1671 2 9 s 0 'z 2 [Af

. e.g. R1671 2 9 3 70

» With standard seal, &

without ball chain
Part number:

R1671 293 70 Preload classes
CO = Without preload
(clearance)

C1 = Moderate preload

Bosch Rexroth AG, R999000485 (2014-12)

1) Note: Ball runner block cannot be combined with ball guide rail R167 8.. ..

Seals Key
SS = standard seal Gray digits
DS = double-lipped seal = No preferred variant/
combination
(Some delivery times may
be longer)
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N7/ ! 7 size 20/40: @5 - 1.0 (mm)
} size 25/70: @ 5 - 1.0 (mm)
i a) open lube port if necessary
i - (see section Lubrication).
{(D/ a) Recommended position for pin holes
; $K1 (dimensions E, see section Mounting).
7S, 1, W7y Due to production-related issues, pre-drilled holes may be
N N W\ . .
- l =" present at this position.
! They are suitable for drilling out.
{ b) Lube nipple, size 20/40:
i Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
B4 B Eo If you use different lube nipples, pay attention to the screw-in
b) depth of 5 mm!
Lube nipple, size 25/70:
Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
If you use different lube nipples, pay attention to the screw-in
depth of 8 mm!
The lube nipple is included in the scope of delivery (not
installed). Connection possible at all sides.
c) Due to production-related issues, blanking plugs may be
present at this position.
These must be removed before mounting.
Eq
Size Dimensions (mm)
A A1 A2 A3 B Bl E1 E2 E8 E8.1 E9 E9.1 H H1 H2 K1 K2 K3 K4
20/40 80 40 42 19.0 73 51.3 70 40 18 534 34 8.1 27 22,50 1830 106 11.0 3.5 35
25/70 120 60 69 255 105 76.5 107 60 35 835 49 11.3 35 29.75 2355 154 155 52 5.2
Size Dimensions (mm) Weight|Load capacities!) (N)|Load moments) (Nm)
(kg) 11t ™ ™ ™
NEgups OUd | dCh [[ }]
N1 N2 N6!0~5 S1 s2 s5 59 T v1 c CO Mt MtO ML MLO
20/40 7.70 3.70 125 53 M6 4.4 M2.5x1.5*% 60 6.0 0.4 14900 20 600| 340 470 140 190
25/70 9.35 7.05 144 6.7 M8 7.0 M3x2*45 80 7.5 1.2 36200 50 200|1 350 1 870 490 680

1) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with

ball chain =& 14

Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG
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BNS - Wide, normal, standard height

Order example

Options and part numbers

Steel ball runner blocks
R1671 ... 1.

Dynamic characteristics

Speed: Viax = 3 M/s

Acceleration: a,,, = 250 m/s?

(If Foomp > 2.8 - Fpp i @pa = 50 m/s?)

Note on lubrication:

» Not pre-lubricated

Further ball runner blocks BNS

» See below for corrosion-resistant ball runner blocks

Options: Size Ball runner |Preload class Accuracy class Seal with ball runner blocks with-
» BNS ball runner block block with out ball chain

> Size 35/90 size o1 . Y cs
» Preload class C1 35/90 |R16713 7 3 - 10
» Accuracy class H 1 4 3 10
» With standard seal, e.g. R1671 3 1 3 10

without ball chain
Part number:
R1671 313 10

Resist CR ball runner block
R1671 ... 6.

Options and part numbers

Order example Size Ball runner |Preload class Accuracy class Seal with ball runner blocks
Options: block with without ball chain
» BNS ball runner block size

) c1 H SS
> Size 35/90 35/90  |R16713 1 3 50
» Preload class C1 e.g. R1671 3 1 60
» Accuracy class H
» With standard seal,

without ball chain

Part number: Preload classes Seals

R1671 313 60

Bosch Rexroth AG, R999000485 (2014-12)

CO = Without preload (clearance)
C1 = Moderate preload

SS = standard seal
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H
77\ 77777777 r?'ﬁ? 77777 For O-ring
,@} i W7 size 35/90: @ 6 - 1.5 (mm)
¥ i N> open lube port if necessary
I v [ a)
! I (see section Lubrication).
’\'D % ] a) Recommended position for pin holes
1T [Ta= N o~ K4 (dimensions E, see section Mounting).
%@ ({@ (\g 17_\,‘ [ Due to production-related issues, pre-drilled holes may be
h present at this position.
{ They are suitable for drilling out.
I P S P R [ ok b) Lube nipple, size 35/90:
B \ E4 Eo Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
! b) If you use different lube nipples, pay attention to the
P ,{\ PN screw-in depth of 8 mm!
\{3) (T\i?@‘ @}/‘ The lube nipple is included in the scope of delivery (not
— ! installed). Connection possible at all sides.
ITVPJ c) Due to production-related issues, blanking plugs may be
||‘ (g‘j N present at this position.
/m | /\)/i‘\ These must be removed before mounting.
(<) M | 72\ N [ NI c)
E4
Size Dimensions (mm)
A A, A, A, B B, E, E, Eg Eg, Ey Eo, H H, H, Ky Ky
35/90 162 81 90 36 142 113.6 144 80 79 116 6.8 29.9 50 425 31.85 228 24.8
Size Dimensions (mm) Weight|Load capacities!) [Load moments?) (Nm)
(kg)|(N)
Ve P L P
-l (o) |[d=h g (o
Ks K; N, N, Nsto's S; S, Ss S T V, c Co M, My, M, My,
35/90 9 9 14 12 20.5 84 M10 9 M3x5 80 8.0 3.70( 70700 126 000| 3500 6 240 1470 2620

1) Load capacities and load moments for ball runner blocks without ball chain.
Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG
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CNS - Compact, normal, standard height

Order example

Options:

» CNS ball runner block
Size 25/70

Preload class C1
Accuracy class H

With standard seal,
without ball chain
Part number:

R1672 213 20

vvyywyy

Resist CR ball runner
block?
R1672 ... 7.

Order example

Options:

» CNS ball runner block
Size 25/70

Preload class CO
Accuracy class H

With standard seal,
without ball chain
Part number:

R1672 293 70

vvYwvyy

Options and part numbers

Steel ball runner blocks
R1672 ... 2.

Dynamic characteristics
Speed: v, =5m/s
Acceleration: a,,,, = 500 m/s?
(If Foomp > 2.8 - Fppi @, = 50 m/s?)
Note on lubrication:
» Pre-lubricated
Further ball runner blocks CNS

» See below for corrosion-resistant ball runner blocks

Size Ball runner |Preload class Accuracy class Seal with ball runner blocks
block with
size without ball with ball chain
chain
co c1 N H P SS DS SS DS
20/40%Y) |R1672 5 9 4 3 - 20 - 22 -
1 4 3 - 20 27 22 2Y
25/70 |R16722 9 4 3 - 20 - 22 -
1 4 3 - 20 27 22 2Y
e.g. R1672 2 1 3 20
Options and part numbers
Size Ball runner |Preload class Accuracy class Seal with ball runner blocks
block with
size without ball with ball chain
chain
co H SS DS SS DS
20/40%Y) |R1672 5 9 3 70 77 72 7Y
25/70 |R16722 9 3 70 77 72 7Y
e.g. R1672 2 9 3 70

1) Note: Ball runner block cannot be combined with ball guide rail R167 8.. ..

Preload classes

CO = Without preload (clearance)
C1 = Moderate preload

Bosch Rexroth AG, R999000485 (2014-12)

Seals

SS = standard seal

DS = double-lipped seal

Key

Gray digits

= No preferred variant/
combination

(Some delivery times may

be longer)
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B
Ko By
Ks L Ll 3 B—:B—
— i Ll i
— i E—
H |
= —
7}7 T \
@S5 | ‘
| T
****** f'*'*'*i'*'*'*'?*'*' For O-ring
—@)— i —@) size 20/40: @ 5 - 1.0 (mm)
! i ! size 25/70: @ 5 - 1.0 (mm)
I open lube port if necessary
} Il—a) (see section Lubrication).
[ D ] a) Recommended position for pin holes
N | (dimensions Eg see section Mounting).
N ‘ fl\ ‘f}\ K1 Due to production-related issues, pre-drilled holes may be
| 7\'{7 Nz present at this position.
i They are suitable for drilling out.
| b) Lube nipple, size 20/40:
‘ ! ‘ Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
B1 - '7'{{)7 ''''''''' — 7{'777 77777777 7"\%}'7 - Eo If you use different lube nipples, pay attention to the screw-in
i depth of 5 mm!
1E5 b) Lube nipple, size 25/70:
3 Hydraulic-type lube nipple DIN 71412-A M6x8, B, = 9.5 mm
AN f,{l AN If you use different lube nipples, pay attention to the screw-in
\V‘ \ii ‘\J depth of 8 mm!
/53,1 The lube nipple is included in the scope of delivery (not
l \}/ J installed). Connection possible at all sides.
d) E? c) Due to production-related issues, blanking plugs
7&1\\7 7{({§ may be present at this position.
&;J &;ﬂ These must be removed before mounting.
o _N¢)
E4
Size Dimensions (mm)
A A1 AZ A3 B Bl Ei E2 E8 E8.1 E9 E9.1 H |-|1 H2 K1 K2 K3 K4
20/40 62 31 42 10.0 73.0 51.3 46 32 18 534 34 8.1 27 22,50 18.30 14.6 15.00 3.5 3.5
25/70 100 50 69 15.5 104.7 76.5 76 50 35 835 49 113 35 29.75 2355 194 2045 52 5.2
Size Dimensions (mm) Weight|Load capacities!)|Load moments!) (Nm)
(kg) [(N)
~Le (o) |d=h g b
N2 N3 N6t°'5 sl S2 SS 59 T v1 c CO Mt MtO ML MLO
20/40 3.70 6 125 53 M6 4.4 M2.5x1.5"3 60 6.0 0.3] 14900 20600 340 470 140 190
25/70 7.05 8 144 6.7 M8 7.0 M3x2+45 80 7.5 1.0 36200 50200| 1350 1870 490 680

1) Load capacities and load moments for ball runner blocks without ball chain. Load capacities and load moments for ball runner blocks with
ball chain =B 14

Determination of the dynamic load capacities and load moments is based on a 100,000 m travel life according to DIN 1SO14728-1. Often
only 50,000 m are actually stipulated. For comparison: Multiply values C, M, and M, by 1.26 according to the table.

R999000485 (2014-12), Bosch Rexroth AG
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Product description

Characteristic features

» Top rigidity in all load directions
» Top torque load capacity

Corrosion protection (optional)
» Resist CR:
Ball guide rail made of steel with corrosion-resistant

hard chrome-plated matte silver coating in accuracy
class H

Ball guide rails with plastic mounting hole plugs
A size 20/40:

Ball rail system with other ball diameters Not interchange-
able with previous size 20/40 versions!

Ball guide rails with steel mounting hole plugs

Definition of ball guide rail format Ball guide rails for mounting from below

Criterion Designation Code (example)
B N S
Width Slimline S
Wide B
Length Normal N
Height Standard height S

Bosch Rexroth AG, R999000485 (2014-12)
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Ordering guide rails with the recommended lengths

Ordering ball guide rails in recom-
mended lengths

The procedure shown in the following
ordering examples applies to all ball
guide rails. Recommended rail lengths
are more cost effective.

From the desired length to the rec-
ommended length

Options and part numbers

Size Ball guide rail |Accuracy Number of sections, rail length L (mm), .... Hole spac- |Recommended rail length in accor-
with size class ingT dance with formulaL=ng-T-4
(mm)
One-piece Composite Maximum number of holes per row
N| H| P of holes ng
20/40Y) |R1675 50 4 3 2 s 3., . 60 64
(25T70_[R1675 20 T 7 B0 78)

39/3IV RIB7IO SU 4 ] 3 eeee Suy eee [s19) 48
e.g. R1675 30 3 31, 1676

Excerpt from table with part numbers and recommended rail lengths for ordering example

LW)*
L ‘(T T-4

* Round up quotient L,,/T to the nearest
whole number!

Calculation example

L = (M)-SOmm—4mm
80 mm

L =21-80mm-4mm

L = 1676 mm

Notes on ordering examples
If preferred dimension T4 is not used,
it is possible to choose between:
» End space T, between T, and
Tl min.
» As an alternative, it is possible to

choose end spaces T, to T, ..

Ordering example 1 (toL_,.)

» Ball guide rail BNS size 35/90 with
plastic mounting hole plugs

» Accuracy class H

» Calculated rail length 1676 mm,
(20 - T, preferred dimension
T;s = 38 mm; number of holes per
row of holes ng = 21)

Ordering data
Material number, rail length (mm)
T,/ n-T/ Ty (mm)

R1675 303 31, 1676 mm
38 / 20-80 / 38 mm

i ; rh‘ T T T T
1% == = = == ==
Ty T (T4)
‘ nr- T
L+15
i / i T £ £ £
W i i i i i
Ty T (Ty)
‘ nT~T
L+15
Basis: Number of holes per row of holes L = Recommended rail length (mm)
L=ng-T-4 Ly = Desired length of rail (mm)
T = Pitch (mm)
Basis: Number of pitches T;s = Preferred dimension (mm)
ng = Number of holes per row
L=n -T+2 Ty B P
of holes (-)
ng = Number of pitches (-)

Ordering example 2 (above L, .,)

» Ball guide rail BNS size 35/90 with
plastic mounting hole plugs

» Accuracy class H

» Calculated rail length 5116 mm,
2 sections (63 - T, preferred dimen-
sion T,5 = 38 mm; number of holes
per row of holes ng = 64)

Ordering data

Material number with number of
sections, rail length (mm)

T,/ n-T/ Ty (mm)

R1675 303 32, 5116 mm
38 / 63-80 / 38 mm

In the case of rail lengths above L.,

sections approved by the factory are
joined together.

R999000485 (2014-12), Bosch Rexroth AG
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BNS with plastic mounting hole plugs

Steel ball guide rails

>
>

>

Options and part numbers

R1675 .0. ..
With two-row mounting hole pattern, for mounting from
above, with plastic mounting hole plugs

Notes

Plastic mounting hole plugs included in scope of supply.
Follow the mounting instructions!
Please ask for the “Mounting Instructions for Ball Rail

Systems”.

Composite guide rails also available.

Further ball guide rails BNS and accessories
» See below for corrosion-resistant ball guide rails

» For caps, see the “Accessories for ball guide rails” chapter

Size Ball guide rail |Accuracy Number of sections, rail length L (mm), .... Hole spac- |Recommended rail length in accor-
with size class ingT dance with formulaL=ng-T -4
(mm)
One-piece Composite Maximum number of holes per row
N| H| P of holes ng
20/401) |[R1675 50 4 3 2 31, ... 3., ... 60 64
25/70 |R1675 20 4 3 2 31, ... 3., . 80 48
35/90 |R1675 30 4 3 2 31, ... CT 80 48
e.g. R1675 30 3 31, 1676
Resist NR Il ball guide rails
R1673 .0. ..
Options and part numbers
Size Ball guide rail |Accuracy Number of sections, rail length L (mm), .... Hole spac- |Recommended rail length in accor-
with size class ingT dance with formulaL=ng-T-4
(mm)
One-piece Composite
Uncoated end Coated end Coated end Maximum number of holes per row
H|faces faces faces of holes ng

20/401) |R1673 50 3 31, ... 41, ... 4., ... 60 64
25/70 |R1673 20 3 31, ... 41, ... 4., ... 80 48
35/90 |R1673 30 3 31, ... 41, ... 4., ... 80 48
e.g. R1673 30 3 42,5116

1) Note: Ball guide rail cannot be combined with ball runner block R1671 8.. ..

Ordering example 1 (to L,_,)
Options:

» Ball guide rail BNS

» Size 35/90

» Accuracy class H

» One-piece

» Uncoated end faces

» Rail length L = 1676 mm

Part number: R1675 303 31, 1676 mm

Bosch Rexroth AG, R999000485 (2014-12)

Ordering example 2 (above L

Options:

vV vVvyVvywvyywy

Ball guide rail CR, BNS
Size 35/90

Accuracy class H

2 sections

Coated end faces

Rail length L = 5116 mm

max)

Part number: R1673 303 42, 5116 mm
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T3 @D

T T T T | I ‘ |

! ! ; i —I—+ |

‘T’if\f‘ ‘T’if\f‘ H g// i ‘77!77‘ |

[ [ 2 il i L1

o o Ng i \ T o |

Pl Pl [ ] = |

I | | ‘ T |

oSs
| Az T, T

L+15
Size Dimensions (mm) Weight
A, D H,Y Linax Ng*05 Ss T T4 min Tys? T4 max Ts|  (kg/m)
20/40 42 7.4 18.30 3836 12.45 4.4 60 10 28 50 24 5.3
25/70 69 11.0 23.55 3836 14.50 7.0 80 10 38 70 40 11.6
35/90 90 15.0 31.85 3836 20.50 9.0 80 12 38 68 60 21.0

1) Dimension H, without cover strip
2) Preferred dimension T, with tolerances +0.75 is recommended.

R999000485 (2014-12), Bosch Rexroth AG
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BNS with steel mounting hole plugs

Options and part numbers

Steel ball guide rails R1676 .5. ..

With two-row mounting hole pattern, for mounting from

above, with steel mounting hole plugs

Notes

» Steel mounting hole plugs not included in scope of
supply.

» Follow the mounting instructions!
Please ask for the “Mounting Instructions for Ball Rail
Systems”.

» Composite guide rails also available.

Accessories

» For caps and mounting device for steel caps, see the
“Accessories for ball guide rails” chapter.

Size Ball guide |Accuracy class Number of sections, rail |Hole spac- |Recommended rail length in accordance
rail with length L (mm), .... ing T with formulaL=ng-T-4
size (mm)
One-piece |Composite Maximum number of holes per row of holes
N H P ng
25/70 R1676 25 4 3 2 31, ... 3., . 80 48
35/90 R1676 35 4 3 2 31, ... 3., 80 48
e.g. R1676 35 3 31, 1676
Ordering example 1 (to L_,.) Ordering example 2 (above L, ,,)
Options: Options:
» Ball guide rail BNS » Ball guide rail BNS
» Size 35/90 » Size 35/90
» Accuracy class H » Accuracy class H
» One-piece » 2 sections
» Rail length L =1676 mm » Rail length L =5116 mm

Part number: R1676 353 31, 1676 mm

Part number: R1676 353 32, 5116 mm

Ball guide rails BNS

T3
L_.:I ) ‘
| b H— 1)\ T T
‘ﬂ*iT L\*F‘J 2:(/& | i \
I I i i ==+ |
A E% 17 . |
}7 r ‘ Ll ‘
A2 685
‘ T4 T
L+15
Size Dimensions (mm) Weight
A, D D, D, F; Fg Hy)  Lia NG5 Ss T Timin Tis? Timax T3 (kg/m)
25/70 69 11.0 12.55 13 09 3.7 2355 3836 14.5 7.0 80 10 38 70 40 11.6
35/90 90 15.0 17.55 18 09 3.6 3185 3836 20.5 9.0 80 12 38 68 60 21.0

1) Dimension H, without cover strip
2) Preferred dimension T, with tolerances 0.75 is recommended.

Bosch Rexroth AG, R999000485 (2014-12)
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BNS for mounting from below

below

Notes

Options and part numbers

Systems”.
» Composite guide rails also available.

137

Steel ball guide rails R1677 .0. ..
With two-row mounting hole pattern, for mounting from

» Follow the mounting instructions!
Please ask for the “Mounting Instructions for Ball Rail

Size Ball guide |Accuracy class Number of sections, rail [Hole spac- |Recommended rail length in accordance
rail with length L (mm), .... ingT with formulaL=ng-T-4
size (mm)
One-piece |Composite Maximum number of holes per row of
N H P holes ng
20/40%) R1677 50 4 3 2 31, ... 3., ... 60 64
25/70 R1677 20 4 3 2 31, ... 3., .. 80 48
35/90 R1677 30 4 3 2 31, ... CT 80 48
e.g. R1677 30 3 31, 1676
1) Note: Ball guide rail cannot be combined with ball runner block R1671 8.. ..
Ordering example 1 (to L,_,) Ordering example 2 (above L, _,)
Options: Options:
» Ball guide rail BNS » Ball guide rail BNS
» Size 35/90 » Size 35/90
» Accuracy class H » Accuracy class H
» One-piece > 2 sections
» Rail length L = 1676 mm » Rail length L =5116 mm
Part number: R1677 303 31, 1676 mm Part number: R1677 303 32, 5116 mm
Ball guide rails BNS
T3
| | J
J J\ — ; i ‘
TL TL (1 oh |
i NIV 3%3 : T
ﬂ{,u ﬂ},u ( L7 i ;
aS,
Ay
I 1 T1 T
L+15
Size Dimensions (mm) Weight
A, H,! L nax N, S; T T4 min Ts? T4 max Ts (kg/m)
20/40 42 18.30 3 836 7.5 M5 60 10 28 50 24 5.3
25/70 69 23.55 3836 12.0 M6 80 10 38 70 40 11.6
35/90 90 31.85 3836 15.0 M8 80 12 38 68 60 21.0
1) Dimension H, without cover strip
2) Preferred dimension T, with tolerances +0.75 is recommended.

R999000485 (2014-12), Bosch Rexroth AG
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Product description

Rexroth offers limitless interchangeability as all ball runner block versions can be combined at will with all accessories
within each size. The entire range is perfectly geared to provide top performance and to meet all special requirements.
On request, we can also supply accessories already installed.

Overview of ball runner block accessories

Cover plate wiper

Two-piece front seal?)

One and two-piece FKM seal?)

Seal kit?)

Lubrication adapter for existing systems
with high SNH or SLH ball runner blocks
only?)

Lubrication plate!)

Front lube unit

Bellows

Lube nipple

O-rings

Lube Fittings

Reducers
Extension pieces
Connectors
Swivel fittings
Swivel screw joints for plastic
tubes

vVvyVvyTyvyy

1) For ball runner blocks F.N (flange ... low) and S.N (Slimline ... low) not available

Bosch Rexroth AG, R999000485 (2014-12)
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Scraper plates R16.0 .10 ..

» Material: Corrosion-resistant steel according to
DIN EN 10088

» Specification: bright

» Precision design with maximum gap dimension of 0.1 to
0.3 mm

Installation information

» When combining with two-piece end seals, use seal kit:
For material numbers, see seal kit

» The fastening screws are included.

» When mounting, make sure there is a uniform gap
between the guide rail and the scraper.

» For end-face lubrication, consider minimum screw-in
depth.

» Follow the mounting instructions.

A4 Mounting screw shown as an example
Eg Eg.1 Eg.1 Bg
Sy S Eg Eg 1 B,
Eq Eq |
& ; & & ¢ Eo.1 :L
Ha | Eg.1 © :J;
Cover plate wiper Wide cover plate wiper
size 65
Size Part number for Dimensions (mm) Weight
ball guide rail (g)
with cover strip A, B, B, Eg Eg.1 Eq Es.1 Hy Sy Sy,
15 R1620 110 30 33.0 3.1 1.0 24.55 - 6.30 - 19.2 3.5 4.6 5
20 R1620 810 30 42.0 3.4 1.0 32.40 - 6.80 - 24.8 4.0 5.1 6
R1620 810 353 41.0 3.4 1.0 30.50 - 5.10 - 22.8 4.0 4.0 5
25 R1620 210 30 47.0 3.4 1.0 38.30 - 11.00 - 29.5 4.0 7.0 8
R1620 210 353 47.0 3.4 1.0 38.30 - 8.00 - 26.5 4.0 4.0 7
30 R1620 710 30 59.0 3.4 1.0 48.40 - 14.10 - 34.7 4.0 7.0 12
35 R1620 310 40Y) 69.0 3.4 1.0 58.00 - 17.00 - 40.1 4.0 7.0 16
45 R1620 410 401 85.0 5.1 2.0 69.80 - 20.50 - 50.0 5.0 7.0 50
55 R1620 510 401 98.0 5.7 2.0 80.00 - 21.80 - 56.4 6.0 7.0 65
65 R1620 610 401 124.0 5.6 2.5 76.00 100.0 10.00 52.50 74.7 5.0 9.0 140
20/4045) R1670 510 002 60.0 3.1 1.0 18.00 53.4 2.65 7.35 21.7 3.5 4.0 7
25/70% R1670 210 102 101.0 3.4 1.0 35.00 83.5 4.35 10.75 29.1 4.0 7.0 14
35/904 R1670 310 102 129.0 3.4 1.0 79.00 116.0 5.60 28.70 40.8 4.0 7.0 25

1) Material number for ball guide rail without cover strip: R1620 .10 30

2) Ball guide rail without cover strip

3) For ball runner blocks F.N (flange ... low) and S.N (Slimline ... low)
4) Wide ball rail system
5) Note: Cover plate wiper cannot be combined with ball guide rail R167 8.. ..

R999000485 (2014-12), Bosch Rexroth AG
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Front seal

Two-piece

depth.

Installation information
» The fastening screws are included.

» Follow the mounting instructions.

» Material: Material: corrosion-resistant steel per
DIN EN 10088 with polymer seal
» Specification: bright

» For end-face lubrication, consider minimum screw-in

Mounting screw shown as an example

Es.1 Bs
Eg B,
Eq
FN NN
E9 = = =2 e E9'1 ,‘,:,ﬂ:;\,,
Ha & \:l
Wide front seal Bs

Size Material number | Dimensions (mm) Weight

A, By By B; Eg Eg1 Eo o H; So S1p (8)
15 R1619 121 20 32.0 4.3 2.2 3.0 24.55 - 6.30 - 19.0 3.5 4.3 6.0
201 R1619 821 20 42.0 4.9 2.5 3.3 32.40 - 6.80 - 24.3 4.0 5.1 8.0
251) R1619 221 30 47.0 4.9 2.5 3.3 38.30 - 11.00 - 29.0 4.0 7.0 10.0
30 R1619 721 30 59.0 5.7 3.3 4.5 48.40 - 14.10 - 34.5 4.0 7.0 18.0
35 R1619 321 30 69.0 5.7 3.3 4.5 58.00 - 17.00 - 39.5 4.0 7.0 25.0
45 R1619 421 30 85.0 7.1 4.0 5.5 69.80 - 20.50 - 49.5 5.0 7.0 55.0
55 R1619 521 30 98.0 7.7 4.0 5.5 80.00 - 21.50 - 56.0 6.0 7.0 65.0
20/4023) R1619 522 20 60.0 4.6 2.5 3.3 18.00 53.4 2.65 7.35 21.7 3.5 4.0 7.5
25/702) R1619 222 20 99.0 4.9 2.5 3.3 35.00 83.5 4.30 10.70 28.6 4.0 7.3 14.5
35/902) R1619 322 20 128.6 5.7 3.3 4.5 79.00 116.0 5.80 28.90 41.0 4.0 7.0 40.0
1) Not for ball runner blocks F.N (flange ... low) and S.N (Slimline ... low)

2) Wide ball rail system
3) Note: New front seal cannot be combined with previous ball guide rail R167 8.. ..

Bosch Rexroth AG, R999000485 (2014-12)
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Two-piece
» Material: Corrosion-resistant steel according to
DIN EN 10088 with FKM seal
» For areas of application and resistance, refer to selec-
tion criteria/seals Ay
Eg Bs
Special feafure . N Sio Se B,
Easy mounting and removal even when guide rail is screwed ‘ ‘
down.
Eq
Installation information
» The fastening screws are included.
g Serens oes . 1B
» For end-face lubrication, consider minimum screw-in
depth.
» Follow the mounting instructions.
Size Material number Dimensions (mm) Weight
A, By By Bs Eg Ey Hy Se Sip (8)
35 R1619 320 30 69 8.4 4 6 58.0 17.0 39.5 4 7 39.0
45 R1619 420 30 85 9.1 4 6 69.8 20.5 49.5 5 7 61.0
55 R1619 520 30 98 9.7 4 6 80.0 21.8 56.4 6 7 80.5
One-piece
» Material: Corrosion-resistant steel according to
DIN EN 10088 with FKM seal
Installation information
» The fastening screws are included.
» For end-face lubrication, consider minimum screw-in
depth.
» Follow the mounting instructions.
Size Material number | Dimensions (mm) Weight
A4 B3 B4 E8 E8.1 E9 E9.1 H3 59 s12 (g)
65 R1619 620 30 124 9.6 6.5 76 100 10 52.5 74.7 5 9 146

Bosch Rexroth AG, R999000485 (2014-12)



142 Ball rail systems | Ball runner block accessories

Seal Kit

1 Cover plate wiper
2 Support plate
3 Two-piece front seal

Installation information

» We recommend the use of the seal kit when combining a
cover plate wiper with a two-piece front seal.

» The fastening screws are included.

» For end-face lubrication, consider minimum screw-in
depth.

» Follow the mounting instructions.

Se B,

Size Part number for ball guide rail Dimensions (mm) Weight

without cover strip with cover strip A, B, B, Eg Eo H, Sy Sy (8)
15 R1619 120 50 R1619 120 50 32.0 6.3 4.2 24.55 6.30 19.0 3.5 4.3 16
20Y) R1619 820 50 R1619 820 50 42.0 6.9 4.5 32.40 6.80 24.3 4.0 5.1 20
251) R1619 220 50 R1619 220 50 47.0 6.9 4.5 3830 11.00 29.0 4.0 7.0 26
30 R1619 720 50 R1619 720 50 59.0 8.2 5.8 48.40 14.10 34.5 4.0 7.0 42
35 R1619 320 40 R1619 320 50 69.0 8.2 5.8 58.00 17.00 39.5 4.0 7.0 57
45 R1619 420 40 R1619 420 50 85.0 11.1 8.0 69.80 20.50 49.5 5.0 7.0 155
55 R1619 520 40 R1619 520 50 98.0 11.7 8.0 80.00 21.50 56.0 6.0 7.0 195

1) Not for ball runner blocks F.N (flange ... low) and S.N (Slimline ... low)
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Lubrication adapter

o
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For oil and grease lubrication from above with high ball
runner blocks SNH R1621 or SLH R1624

» Material: Plastic
» Quantity per pack: 1 piece

Installation information

» O-rings are provided.

» Before mounting, use a heated pointed metal tool to
open the lube hole on the ball runner block (do not use
adrill).

» For more details, see the “Lubrication and maintenance”
chapter.

| |
i
i Fy IF
1
|
D
2 F2
1
< Fa
,,,,,,,,1133 ,,,,,,
N
i
\
i
i
D
Size Material number |Dimensions (mm) Weight
D D, D, F F, F, Fs (g)
15 R1621 100 05 12 6.2 3.4 3.7 3.1 0.5 3.20 0.5
25 R1621 200 05 15 7.2 4.4 3.8 3.2 0.5 5.85 0.9
30 R1621 700 05 16 7.2 4.4 2.8 2.2 0.5 6.10 0.7
35 R1621 300 05 18 7.2 4.4 6.8 6.2 0.5 6.80 2.2
45 R1621 400 05 20 7.2 4.4 9.8 9.2 0.5 8.30 4.1
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Lube plate

runner block accessories

For standard lube nipples
» Material: Aluminum

Installation information
» The necessary parts for attachment are included.
» Size 15-20:
Funnel-type lube nipple with drive-in peg is included.
» Size 25 - 65:
The ball runner block's lube nipple can be used.
» Follow the mounting instructions.

AThe included lubricant pin (1) must be mounted
between the lubrication plate and the ball runner block!
(The pin contains a lube hole.)

Bs
B4
K3 S1 2 ‘ KQ
| ! | ]
=== Qr——=
Y ! 7N — i i | I =
Hj N4 j | N4 =] g | ‘ | L—
! 1 i | i
N A = N~ i N\ —
/ | \ i
/ — |
Si3 Aq
Size Material number | Dimensions (mm) Weight
A, B B, H H;? K, K2 S1, Si3 (8)
15 R1620 111 20 32 13.1 11 24 19.0 5.5 3.4 M3 @3 15
2839 7.49
201) R1620 811 20 42 15.0 12 30 24.8 6.0 3.5 M3 a3 25
251) R1620 211 20 47 15.0 12 36 28.3 6.0 6.0 M6 M6 30
403) 10.03
30 R1620 711 20 59 15.0 12 42 33.8 6.0 8.0 M6 M6 45
453) 11.03
35 R1620 311 20 69 15.0 12 48 39.1 6.0 8.0 M6 M6 60
553) 15.0%
45 R1620 411 20 85 16.0 12 60 48.5 6.0 8.0 M6 M6 85
703 18.03)
55 R1620 511 20 98 17.0 12 70 56.0 6.0 9.0 M6 M6 115
803 19.0%
65 R1620 611 20 124 18.0 14 90 75.7 7.0 18.0 M8x1 M8x1 250

1) Not for ball runner blocks F.N (flange ... low) and S.N (Slimline ... low)
2) Referred to the ball runner block mounting face
3) For ball runner blocks S.H (Slimline ... high)
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Lubrication plate G 1/8

For lube nipple G 1/8
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. . Bs
» Material: Aluminum ——
By
. . S
Installation information K3 12 K
» The necessary parts for ﬁ:@} 1z VY
attachment are included. | o S\
N ——
» Ball runner block S.. H| e j | % |
(slimline ... ... ) Size 25: \ ! L/ |
) / (| !
Pay attention to the i — |
lateral protrusion of the Sis A4
lubrication plate!
» Follow the mounting
. . 10 Sip 235
instructions. ‘ ‘ ‘ ‘
ﬁ o -
! W Lubrication plate for ball
H TS . & runner blocks S.. Size 25
H[ S P ] ! ‘
i |
N\ j U
|
Ay
Bs
B4
Ks S12 Ky |
[ . ,7,‘7,::17:::@&)% [(")j O 7!\,\7 ;J
H | y 777777 %\:/ N4 \‘y
H| '8 N | P
& i & 1 )
A | —
f ( i )
813 A4
Wide lubrication plate
Size Material number | Dimensions (mm) Weight
A, By B, H Hy? Ky K2 S1p Si3 (8)
251) R1620 211 30 57 19.0 16 36 28.3 8 7.0 M6 G 1/8x8 40
403 11.03
30 R1620 711 30 59 19.0 16 42 33.8 8 7.0 M6 G 1/8x8 59
453) 10.0%
35 R1620 311 30 69 19.0 16 48 39.1 8 8.0 M6 G 1/8x8 79
55% 15.09
45 R1620 411 30 85 20.0 16 60 48.5 8 8.0 M6 G 1/8x8 112
70 18.0%
55 R1620 511 30 98 21.0 16 70 56.0 8 9.0 M6 G 1/8x8 152
803 19.0%
65 R1620 611 30 124 20.0 16 90 75.7 8 18.0 M6 G 1/8x8 285
25/704 R1670 211 40 99 19.0 16 35 29.6 8 8.4 M6 G 1/8x8 65
35/904 R1670 311 30 129 19.0 16 50 42.0 8 9.5 M6 G 1/8x8 120

1) Not for ball runner blocks F.N (flange ... low) and S.N (Slimline

2) Referred to the ball runner block mounting face

3) For ball runner blocks S.H (Slimline ... high)

4) Wide ball rail system

... low)
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Front lube units

For running distances up to 10,000 km without relubrication

Advantages during mounting and service
» Running distances of up to 10,000 km without relubrication
» Only initial lubrication (with grease) of the ball runner

block necessary

Minimal lubricant loss

No lube lines

vV vVvyVvyYyypy

or at side

» Lube port on end face of the front lube unit suitable for
lubricating runner block with grease

Reduced oil consumption

Front lube units at both runner block ends

Max. operating temperature 60 °C
In-service refilling possible using lube nipple on end face

Standard ball runner block with two front lube units

Size Possible running dis-
tance s with front lube

units

(km)

15 10 000
20 10 000
25 10 000
30 10 000
35 10 000
45 10 000
55 1500
65 1000

For part numbers, dimen-
sion drawing, dimensions
and technical data, see next

page.

Lubricant distribution
Specially designed lube
distribution ducts ensure
that the lubricant is applied
only where needed: directly
to the raceways and to the
guide rail top surface.

A

[ ]
B

[ ]

Cc

2000 4000

Previous travel s
A With oil lubrication up to 500 km

B With grease lubrication up to 1000 km

6000

Possible travel s
C With front lu

8000 10000
Travel s (km) ———p»

be units up to 10,000 km

Oil consumption comparison for size 25

Front lube units Lubricant quantity | Travel Lubricant consumption
per lubrication s absolute comparative
cycle
(cm3 (km) (cm3/km) (%)
without 1.2 20 0.06 100.00
with 5.2 5 000 0.00104 1.73
1 3

1 Top of the ball guide rail
2 Raceways of the ball bearing guide

4

3 Oil tank
4 Seals
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Front lube unit R1619 .2. 00
Material: Special plastic

Front lube units

R1619 .2. 00 are filled with

Front lube unit R1619 .2. 10
Material: Special plastic

Front lube units R1619 .2. 10

(Mobil SHC 639) oil ready-to-

install and can be mounted
after basic lubrication of the

ball runner blocks.

» Mobil SHC 639
(Viscosity 1000 mm?2/s
at 40 °C)

are unfilled at the factory.

Recommended oil lubricant
for initial filling:

Ball runner block accessories | Ball rail systems
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Before mounting the front lube unit, it is necessary to carry
out initial lubrication of the ball runner blocks with grease
lubricant! See the chapter entitled “Lubrication”.

If you use a different lubricant oil than the one stated,
check the compatibility of the lubricants and the running

distance!

Si13 Ky
| NI
. & — —==G ="
i — Y=
}: i N~ :J
I |
Ll
Bs ! . Eo
{(B Eg.1
A | o)
&% ,’(B\ O Size 65
== \V:J/ <
Size Material number |Dimensions (mm) Oil Weight
A, B, Eg Egy E? Eg,2 H H? K, K2/K?2 S, Syl (cm?) (g)
15 R1619 125 00 31.8 11.5 24,55 - 6.70 - 24 19.40 5 3.35 M3 M3| 1.00 15
10.70% 283) 23.40% 7.35%)
20 R1619 825 00 43.0 12,5 32.50 - 7.30 - 30 24.90 5 3.70 M3 M3| 2.20 20
R1619 826 001 41.0 12.5 30.50 - 5.60 - 28 22.90 - 3.10 - M3| 1.80 20
25 R1619 225 00 47.0 13.0 38.30 - 11.50 - 36 29.30 5 5.50 M6 M6| 2.60 25
15.503) 403) 33.303) 9.50%
R1619 226 00V 47.0 13.0 38.30 - 8.50 - 33 26.30 5 4.10 M3 M3| 2.50 25
30 R1619 725 00 58.8 14.5 48.40 - 14.60 - 42 35.05 6 6.05 M6 M6| 3.85 35
17.60% 453) 38.053) 9.053)
35 R1619 325 00 69.0 16.0 58.00 - 17.35 - 48 39.85 6 6.90 M6 M6| 5.70 50
24.35%) 553) 46.853) 13.90%
45 R1619 425 00 84.0 17.0 69.80 - 20.90 - 60 49.80 7 8.20 M6 M6| 9.60 70
30.903) 703 59.803) 18.20%
55 R1619 525 00 99.0 18.0 80.00 - 22.30 - 70 57.05 8 8.90 M6 M6| 14.50 90
32.303) 803 67.05%) 18.90%
65 R1619 625 00 1242 19.0 76.00 100 11.00 535 90 75.70 8 16.00 M8 M8| 30.00 130

1) For ball runner blocks F.N (flange ... low) and S.N (Slimline ... low)
2) Referred to the ball runner block mounting face
3) For ball runner blocks S.H (Slimline ... high)
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Front lube units

Initial filling of a front lube unit
shipped without oil

Size Amount of oil for initial filling of a

» Remove the set screw from the front lube unit without oil

lube hole (Fig. 1, item 1) and keep (cm3)

it ready for later use. 15 0.90

» Screw in the lube nipple (2). 20 2.00

> Lay the front lube unit (3) d 25 240

ay the front lube uni own 30 3.85

flat and fill with the amount of oil 35 5.70

according to table 1; leave for 45 9.60

about 36 hours. 55 14.50

» Check whether the lube insert is 65 30.00
completely soaked with oil. Table 1

If necessary, add oil.
» Remove lube nipple.
» Screw in the set screw.

» For size 20 low profile: i"m mm
Place the front lube unit in 10 mm

of oil for about 36 hours Fig. 2
(see figure 2).

Relubrication of front lube units

When the relubrication interval according to Graph 1 has been reached, add the relubrication quantity according to table 1.
» The units can be relubricated through the lube port at the side.

» It is not possible to top up the size 20 front lube unit via the lube port (see figure 2).

Note
Rexroth recommends that you replace the front lube units after three years at the latest and regrease the ball runner block
before installing the new ones.

Relubrication of runner blocks
In clean operating environments, the ball runner blocks can be relubricated with grease (Dynalub 510) from the end face.
For information on relubricating ball runner blocks using grease lubricant, see the “Lubrication” chapter

Alf you use different lubricants than the ones stated, you may find that relubrication intervals are shorter and that perfor-
mance decreases with regard to short stroke and loading capacity; in addition, chemical interactions can take place
between the plastics, lubricants and the preservative agents.

The recommended in-service lubrication intervals depend on environmental factors, load and type of loading.
Environmental influences include, for example, swarf, mineral and similar abrasion, solvents and temperature.

The loading and the load type are, for example, vibrations, jolts and tilting.

A The manufacturer is not familiar with local operating conditions. Users can only determine the in-service lubrication
intervals with certainty by conducting their own in-house tests or by close observation.

ADo not use water-based coolant/lubricant on ball guide rails and ball runner blocks!
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Load-dependent relubrication intervals for ball runner 100000 } L
blocks with front lube units Applicable under the +—Size 15, 20, 25, 30, 35, 45
following conditions: T 10000
» Lubricants of ball runner block: E
Dynalub 510 (NLGI 2 grease) or alternatively Castrol ¢ 1500’*3&9155 i
Longtime PD 2 (NLGI 2 grease) R ==
» Lubricant of front lube units:
Mobil SHC 639 (synthetic oil)
» Maximum speed: v, =2 m/s 1000 . o o N
» No exposure to metalworking fluids ' ’ Feomp/C ——
» Standard seals (SS)
» Ambient temperature: T = 20 - 30 °C Graph 1
Key Definition of F_,/C
c = Dynamic load capacity (N) The load ratio F_,,,/C describes the ratio of the dynamic
F... =Dynamically combined equivalent load (N) equivalent load with combined load on the bearing F_, .,
F_,.,/C=load ratio (-) (taking into account the internal pre-tensioning force F )
s = Relubrication interval as running distance (km) and the dynamic load capacity C.
Mounting of front lube units Ball runner blocks from size 55 (Fig. 3b):
Installation information » Push on front lube unit (3).
All required mounting accessories (coated screws, seals » Remove set screw (1) and insert O-ring (5) between
and lube nipples) are supplied along with the units. runner block and front lube unit.
Mount a front lube unit (Figure 3, item 3) on both sides of » Tighten the screws (4) to tightening torque M,
the ball runner block! (see table 2).
Do not remove the ball runner block from the rail!
Ball runner blocks up to size 45 (Fig. 3a):
The included lubricant pin (2) must be mounted between Size [y Tightening torque M,
the lubrication plate and the ball runner block! Item 4 (Nm)
(The pin contains a lube hole.) 15 M2.5 x 12 0.3
20 M3 x 14 0.6
» Remove set screw (1). 25 M3 x 14 06
» Screw in lube pin (2). 30 M3 x 14 1.2
» Push on front lube unit (3). 35 M3 x 16 1.2
» Insert O-ring (5) between runner block and front lube 45 M4 x18 1.6
. 55 M5 x 18 2.0
unit. 65 M4 x 20 16

» Tighten the screws (4) to tightening torque M,
(see table 2). Table 2

Figure 3a (up to size 45) Figure 3b (size 55 and above) 4
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Bellows

Standard
bellows

Heat-resistant
bellows?

Standard bellows
R1620 .0. 00

» Aluminum lube plate

Heat-resistant bellows?#

R1620 .5. 00

Temperature resistance

jacket

bellows

» Material: Polyurethane-coated polyester fabric

» Material: Nomex fabric, metalized on both sides
» Non combustible, non flammable
» Resistant to sparks, welding spatter and hot chips.

» Up to 200 °C peat temperature before the protective

» Max. operating temperature of 80 °C for the entire

Size Part number, no. of folds
Type 1: with lubrication plate?) and end | Type 2: with mounting frame and end plate Type 3: with 2 lubrication
plate plates?)
Type 6: with front lube unit? and end Type 7: with 2 front lube units?
plate
Standard bellows
15 R1620 10. 00, ... R1620 102 00, ... R1620 10. 00, ...
20 R1620 80. 00, ... R1620 802 00, ... R1620 80. 00, ...
25 R1620 20. 00, ... R1620 202 00, ... R1620 20. 00, ...
30 R1620 70. 00, ... R1620 702 00, ... R1620 70. 0O, ...
35 R1620 30. 00, ... R1620 302 00, ... R1620 30. 00, ...
45 R1620 40. 00, ... R1620 402 00, ... R1620 40. 00, ...
55 R1620 50. 00, ... R1620 502 00, ... R1620 50. 00, ...
65 R1620 60. 00, ... R1620 602 00, ... R1620 60. 00, ...
20/40% - R1670 502 00, ... -
25/70% - R1670 202 00, ... -
35/90%) - R1670 302 00, ... -
Heat-resistant bellows?
25 R1620 25. 00, ... R1620 252 00, ... R1620 25. 00, ...
30 R1620 75. 00, ... R1620 752 00, ... R1620 75. 00, ...
35 R1620 35. 00, ... R1620 352 00, ... R1620 35. 00, ...
45 R1620 45. 00, ... R1620 452 00, ... R1620 45. 00, ...
55 R1620 55. 00, ... R1620 552 00, ... R1620 55. 00, ...
65 R1620 65. 00, ... R1620 652 00, ... R1620 65. 00, ...
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Size Part number, no. of folds

Type 4: with 2 mounting frames Type 5: with lubrication plate!) and mounting frame | Type 9: Bellows loose

Type 8: with front lube unit?) and mounting frame (spare part)

Standard bellows
15 R1620 104 00, ... R1620 10. 00, ... R1600 109 00, ...
20 R1620 804 00, ... R1620 80. 00, ... R1600 809 00, ...
25 R1620 204 00, ... R1620 20. 00, ... R1600 209 00, ...
30 R1620 704 00, ... R1620 70. 00, ... R1600 709 00, ...
35 R1620 304 00, ... R1620 30. 00, ... R1600 309 00, ...
45 R1620 404 00, ... R1620 40. 00, ... R1600 409 00, ...
55 R1620 504 00, ... R1620 50. 00, ... R1600 509 00, ...
65 R1620 604 00, ... R1620 60. 00, ... R1600 609 00, ...
20/403% R1670 504 00, ... - R1670 509 00, ...
25/70% R1670 204 00, ... - R1670 209 00, ...
35/90% R1670 304 00, ... - R1670 309 00, ...

Heat-resistant bellows?
25 R1620 254 00, ... R1620 25. 00, ... R1600 259 00, ...
30 R1620 754 00, ... R1620 75. 00, ... R1600 759 00, ...
35 R1620 354 00, ... R1620 35. 00, ... R1600 359 00, ...
45 R1620 454 00, ... R1620 45. 00, ... R1600 459 00, ...
55 R1620 554 00, ... R1620 55. 00, ... R1600 559 00, ...
65 R1620 654 00, ... R1620 65. 00, ... R1600 659 00, ...

Weights on request

1) No lubrication plate necessary with ball runner blocks with side lube ports

2) VSE = front lube unit
3) Wide ball rail system

4) Pay attention to the overall height (see the dimension drawing/dimensions for heat-resistant bellows)

Ordering example:
» Bellows

Size 35
Standard

v vyyvyy

number of folds: 36

Type 6: with FLU and end plate

Example: R1620 3 0 6 00, 36 folds

Standard =0
Heat resistant =5

Type 1 -9
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Bellows

Installation information
» The bellows are deliv- 12

ered pre-assembled. A, Bs L max 2
» The fastening screws are Ke
included. IR Tle

» Bellows with lubrication Nyo
plate (Type 1, 3 - 5) (
size 15 — 20: Funnel-type
lube nipple with drive-in M4 a)
peg is included.

Size 25 - 65 and wide:
The ball runner block's
lube nipple can be used.

» With type 1 and type 2,
you must tap one
M4 x 10 thread with
2 x 45° recesses each S e —— T
into the end face of the
SNS ball guide rail.
With BNS ball guide
rails: Tap two threads
each.

Heat-resistant bellows?)
(Pay attention to the overall height)

» Follow the mounting
instructions. Wide bellows

M4 a)

a) Hook and loop fastener

Representation not to scale
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Standard bellows

Size Dimensions (mm) Factor

A, B, H H, H, K, N,, N,, S.s w ]
15 45 11 24 26.5 31.5 3.4 11.0 - M3 19.9 1.18
20 42 12 30 24.0 29.2 3.5 13.0 - M3 10.3 1.33
25 45 12 36 28.5 35.0 6.0 15.0 - M3 12.9 1.32
30 55 12 42 34.0 41.0 8.0 18.0 - M6 15.4 1.25
35 64 12 48 39.0 47.0 8.0 22.0 - M6 19.9 1.18
45 83 12 60 49.0 59.0 8.0 30.0 - M6 26.9 1.13
55 96 12 70 56.0 69.0 9.0 30.0 - M6 29.9 1.12
65 120 14 90 75.0 89.0 18.0 40.0 - M8x1 40.4 1.08
20/40Y) 73 - 27 31.0 35.0 - 11.5 - - 19.9 1.12
25/701) 101 - 35 29.0 35.0 - 14.0 26 - 12.9 1.25
35/901) 128 - 50 42.0 49.0 - 21.5 40 - 19.9 1.18

Heat-resistant bellows?

Size Dimensions (mm) Factor

A, B, H H, H, K, N,, N,, S.s w ]
25 62 12 36 39.0 44.5 6.0 15 - M6 25.9 1.25
30 67 12 42 42.0 47.5 8.0 18 - M6 25.9 1.25
35 74 12 48 47.0 54.0 8.0 22 - M6 29.9 1.21
45 88 12 60 55.0 64.0 8.0 30 - M6 32.9 1.18
55 102 12 70 63.0 75.0 9.0 30 - M6 37.9 1.16
65 134 14 90 86.0 99.0 18.0 40 - M8x1 52.4 1.11

1) Wide ball rail system
2) Pay attention to the overall height (dimension H, compared to dimension H)

Calculations
Lmin La ‘ Lmax
I I I
N Ll Ll (s
. il i [l g
L i
0/ |/1Y N[ \a
/ U/
L
Bellows
Loax = (stroke +30) - U Loax = bellows expanded (mm)
L. =L —stoke Lnin = bellows contracted (mm)
Stroke = stroke (mm)
Number of pleats =m +92 u = calculation factor (=)
W . )
W = maximum extension (mm)
L = rail length (mm)
Ball guide rail length La = long ball runner block with mounting frame (mm)
L= I‘min + Lmax + I‘A
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Lube nipple, lube ports, extensions

Funnel-type lube nipple per DIN 3405

Form A Form B
ool il
U
o
L1 (: J@,,\,‘ ,,,,,, 0]
*4“ S| WY ‘ L
1,6 |- IS
Ly
max. 11
Material Dimensions (mm) Weight Material Dimensions (mm) Weight
number G L, (g) number G L, (g)
R3417 029 09 M3 5 0.3 R3417 004 09 M3 5 1.5
R3417 032 091
1) Resist NR Il lube nipple made of corrosion-resistant steel accor-
ding to DIN EN 10088
Ball-type lube nipple Hydraulic-type lube nipple per DIN 71412
Form A
'''''' i A
-y gRIe .
15 I
L1 L1
4—3’5
10
Material Dimensions (mm) Weight Material Dimensions (mm) Weight
number G L, (g) number G L, (g)
R3417 005 011 M3 5 0.5 R3417 008 02 M6 8 2.6
R3417 016 021
1) Material: Brass
1) Resist NR Il lube nipple made of corrosion-resistant steel accor-
ding to DIN EN 10088
Hydraulic-type lube nipple per DIN 71412
30° Form B
T u (D
30° | Ly
Material Dimensions (mm) Weight Material Dimensions (mm) Weight
number G L, (g) number G L, (8)
R3417 023 02 M6 8 7.4 R3417 007 02 M6 8 7.4
R3417 006 02 M8x1 8 8.0
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Lube Fittings
Plastic hose for lube
fittings

Plastic hose @ 3 mm

O-rings

Nozzle pipe
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Material number

Dimensions Weight
external @ (mm) internal @ (mm) Length (m) (kg)
R3499 287 00 3 1.7 50 0.4
dp
d4
Material number d, xd, Weight
(mm)
R3411 130 01 4x1.0
R3411 131 01 5x 1.0
R3411 003 01 6x1.5 0.03
L
2 s g
Th
[ C C
g
Material number Dimensions (mm) Weight
L (8)
R3455 030 44 200 158
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Lube nipple, lube ports, extensions

Lube Fittings

Reducers
125
L 1
7 L1 8,5
‘ 6,5
- L \
\wﬁ ‘ b7
o | o 5[ ===,
) =
L
Lg G
SW 12 Swi L
20 L
Material Dimensions (mm) Weight Material Dimensions (mm) Weight
number G L, Lg (g) number G L L, Lg (g)
R3455 030 34 M6 8 6.5 7.5 R3455 030 53 M8x1 28.5 14.5 8 10
Extension pieces
L
‘H1 . L
. L min. 5
min.8 ‘ ‘ G " Lg
] ?7‘? - - . 1 v
(o e | T 0 T —Srh T (D
ET I ®; 2] |, |_u5 %
o )|
SW 9 ol 06 NS
Q o
L L
Material Dimensions (mm) Weight Material Dimensions (mm) Weight
number G L L, L (g) number G L L, Lg (g)
R3455 030 69 M6 21.0 10.5 7 5.0 R3455 030 78 M3 16.5 8.5 6 2.5
R3455 030 87 M6 25.0 14.5 8 5.5
R3455 030 85 M6 26.5 16.0 7 5.0
Connectors
8,5 12,5
5,5 ‘ 8,5
45 6,5
|
R z =l | Hra
For tube @ 2.5 mm?) % T ''''' 0 (O] For tube @ 4 mm?) g 7777777777 T ‘? (O]
= L Lg
SW9 L SW 11 L
L L
Material Dimensions (mm) Weight Material Dimensions (mm) Weight
number G L L, Lg (g) number G L L, Lg (g)
R3455 030 38 M6 15.5 8 6.5 4.1 R3455 030 37 M6 22 8 6.5 8.8

Bosch Rexroth AG, R999000485 (2014-12)

1) For connections as per DIN 2353 (solderless tube fittings)




Swivel fittings

Straight connectors

Push-in fittings for plastic

and metal tubes

A Not allowed with ball
runner blocks with
accessories on the end
face

Elbow plug-in connections
rotatable?!)
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M8x1
SW 9 For tube @ 4 mm?®
|
1
\
&~ i SW9
\
i ]
— — === Q)
i
SW 10 | Lg
L L4
Material number Dimensions (mm) Weight
G L L, Le (g)
R3417 018 09 M6 21.5 8 6.5 18.6
1) For connections as per DIN 2353 (solderless tube fittings)
L
,, I
SW Lg
Material number Dimensions (mm) Weight
d, d,, dz0.1 G L Lg SW (g)
R3417 033 09 6.0 7 3 M3 15.5 5 61) 1.4
R3417 034 09 8.0 9 3 M5 18.0 5 8 3.5
R3417 035 09 8.5 10 4 M6 20.5 8 9 4.6
R3417 036 09 10.0 12 6 M6 21.5 8 10 4.8
1) Maximum tightening torque: M, = 0.5 Nm
L da
[
Nr =\ VSR
LA [+ (e
| A
i — i
i L | sw
i i
i \
Le i :
[ [
=e 1 ==
G
Material number Dimensions (mm) Weight
d, d,, d:0.1 G L L, Lo SwW (8)
R3417 037 09 6.0 7 3 M3 13.7 18.0 5 62) 1.7
R3417 038 09 8.0 10 4 M6 19.5 24.7 8 9 5.1
R3417 039 09 10.5 12 6 M6 20.0 25.0 8 9 6.1

1) Maximum lubricant pressure: 30 bar (exerting slow pressure with manual grease gun)

2) Maximum tightening torque: M, = 0.5 Nm
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Product description

Rexroth offers limitless interchangeability as all ball guide rail versions can be combined at will with all accessories

within each size.

The entire range is perfectly geared to provide top performance and to meet all special requirements.

Overview of accessories for ball guide rails

Cover strip, separate

Expanding tool

Installation set for cover strip with
arbor and lifting plate

Aluminum strip clamp

Plastic protective cap

Plastic mounting hole plug

Steel cap

Two-piece mounting device for steel
caps

Bosch Rexroth AG, R999000485 (2014-12)

V-guide (except BNS)




Cover strip

Mounting instructions for rail cover strip

Secure the cover strip!

» Follow the mounting instructions!
Please ask for the “Mounting Instructions for the Cover
Strip”.

Advantages
The cover strip is easy to clip on and remove.
» This considerably facilitates and speeds up the mount-
ing process:
» no need to plug each single hole.
» no time delay while waiting for adhesive to harden
when using adhesive tape.
» The cover strip and be mounted and removed
(up to 4 times).

Versions and functions
A Cover strip with fixed seat (standard)
» The cover strip is clipped on before the ball runner
blocks are mounted and fits tightly.
B Cover strip with sliding area
» For mounting or replacing a cover strip when the ball
runner blocks or adjoining structure cannot be
removed.
» A section of the snap-fit cover strip is very slightly
widened and can then be easily slid under the ball
runner blocks.

A special expanding tool can be used to create the sliding
fit after a cover strip has been installed.

Above all, you can adapt the slide length Ly appropriately to
the installation location.

AThe cover strip is a precision part that you must handle
carefully. Above all, you must not bend it.
There is a risk of injury on the edges and ends of the
cover strip!
Wear gloves.

Refer to the following pages for the material numbers,
dimension drawing, dimensions and weights.
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R999000485 (2014-12), Bosch Rexroth AG



160 Ball rail systems | Accessories for ball guide rails

Cover strip

Cover strip, separate

For initial mounting, as
spare part or as replace-
ment part

Note

A matching cover strip (sliding
or snap fit) can be supplied
for each ball guide rail SNS.

Ordering example 1
(Standard snap-fit cover
strip)
» Ball guide rail SNS
» Size 35
» Rail length
L =2696 mm
Part number:
R1619 330 20, 2696 mm

Ordering example 2
(Sliding-fit cover strip)
» Ball guide rail SNS
» Size 35
» Rail length
L =2696 mm
» Length of sliding area
Lg =1200 mm
Part number:
R1619 330 30, 2696,
1200 mm

» Follow the mounting
instructions!
Please ask for the
“Mounting Instructions
for the Cover Strip”.

Standard snap-fit cover strip

(
Size Standard snap-fit cover strip Weight

Material number, rail length L (mm) (g/m)
15 R1619 130 00, .... 10
20 R1619 830 00, .... 29
25 R1619 230 00, .... 32
30 R1619 730 00, .... 40
35 R1619 330 20, .... 80
45 R1619 430 20, .... 100
55 R1619 530 20, .... 120
65 R1619 630 20, .... 148
Sliding-fit cover strip

min. 300 mm Ls
Ls = length of sliding area (mm)
L =rail length (mm)

Size Sliding-fit cover strip Weight

Material number, rail length L (mm), (g/m)

length of sliding area Lg (mm)
15 R1619 130 10, .... 10
20 R1619 830 10, .... 29
25 R1619 230 10, .... 32
30 R1619 730 10, .... 40
35 R1619 330 30, .... 80
45 R1619 430 30, .... 100
55 R1619 530 30, .... 120
65 R1619 630 30, .... 148

Bosch Rexroth AG, R999000485 (2014-12)




Expanding Tool

For creating a sliding fit in

the cover strip

Cover strip mounting kit

Mounting tool and lifting
plate

Installation information

» The kit comprises a
mounting tool (A) for
clipping on the cover
strip and a lifting plate
(B) for removing the
cover strip.

Follow the mounting

instructions!

» Please ask for the
“Mounting Instructions
for the Cover Strip”.

Accessories for ball guide rails | Ball rail systems 161

Size Material number Weight

(8)
15 R1619 115 10 40
20 R1619 815 10 50
25 R1619 215 10 80
30 R1619 715 10 100
35 R1619 315 30 100
45 R1619 415 30 130
55 R1619 515 30 210
65 R1619 615 30 270
Size Material number Weight

(8)
25 R1619 210 80 170
30 R1619 710 80 200
35 R1619 310 60 200
45 R1619 410 60 210
55 R1619 510 60 210
65 R1619 610 60 280

R999000485 (2014-12), Bosch Rexroth AG
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Cover strip

Parts for securing the cover strip

Installation information

» Rexroth recommends the use of strip clamps to:

» prevent unintentional lifting of the strip and penetration
of dirt,

» fix the cover strip in place.

Strip clamps
for ball guide rails without tapped holes on the end face

Material:

>

Strip clamp made of anodized aluminum

» Clamping screw and nut made of corrosion-resistant
steel according to DIN EN 10088
Size Set (2 pieces per unit) Bulk pack (100 per unit)
_ 4»?’ ‘
(e
TS aLa®”
SISORE
Material number Weight | Material number Weight
(unit) (g) | (unit) (kg)
15 R1619 139 50 11| R1619 139 60 0.55
20 R1619 839 50 13| R1619 839 60 0.65
25 R1619 239 50 14 | R1619 239 60 0.70
30 R1619 739 50 22 [ R1619 739 60 1.10
35 R1619 339 50 30 [ R1619 339 60 1.50
45 R1619 439 50 56 | R1619 439 60 2.80
55 R1619 539 50 62 | R1619 539 60 3.10
65 R1619 639 50 84 [ R1619 639 60 4.20
Protective end caps Material:

For ball guide rails with threaded holes at the end faces

» Plastic protective cap, color black

» Screw made of corrosion-resistant steel according to

DIN EN 10088
» Washer made of galvanized steel
Size Single cap Set (2 pieces per unit with screws) Bulk pack
SRS

Material number Weight | Material number Weight | Part number/qty Weight

(without screw) (g) | (unit) (g) | (without screws) (kg)
15 R1619 139 00 0.8 | R1619 139 20 5.5 | R1619 139 01 / 1000 0.8
20 R1619 839 00 0.9 | R1619 839 20 6.0 | R1619 839 01 / 1000 0.9
25 R1619 239 00 1.0 | R1619 239 20 7.0 | R1619 239 01 / 1000 1.3
30 R1619 739 00 1.7 | R1619 739 20 9.0 | R1619 739 01 / 1000 1.7
35 R1619 339 00 2.0 | R1619 339 20 10.0 [ R1619 339 01 / 1000 2.5
45 R1619 439 00 4.0 | R1619 439 20 13.0 | R1619 439 01 / 700 2.6
55 R1619 539 00 4.0 | R1619 539 20 20.0 [ R1619 539 01 / 500 2.1
65 R1619 639 00 6.0 | R1619 639 20 20.0 [ R1619 639 01 / 300 1.7

Bosch Rexroth AG, R999000485 (2014-12)




Caps
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Plastic mounting hole plugs
Size Single cap
Part number Weight (g)
15 R1605 100 80 0.05
20 R1605 800 80 0.10
25 R1605 200 80 0.30
30 R1605 300 80 0.60
35 R1605 300 80 0.60
45 R1605 400 80 1.00
55 R1605 500 80 1.70
65 R1605 600 90 2.10
20/40 R1605 100 80 0.05
25/70 R1605 200 80 0.30
35/90 R1605 300 80 0.60
Note » Follow the mounting instructions!

Please ask for the “Mounting Instructions for Ball Rail Systems”.

Steel mounting hole plugs
Size Single plug made of machining steel
Part number Weight (g)
25 R1606 200 75 2
30 R1606 300 75 3
35 R1606 300 75 3
45 R1606 400 75 6
55 R1606 500 75 8
65 R1606 600 75 9
25/70 R1606 200 75 2
35/90 R1606 300 75 3
Notes » Steel mounting hole plugs are not supplied with the guide rails.

Order the mounting tool along with the plugs!
» Follow the mounting instructions!
Please ask for the “Mounting Instructions for Ball Rail Systems”.

Mounting tool for steel mounting hole plugs
Two-piece, with instruction

leaflet

The two-piece mounting

tool is suitable for mounting

plugs to a screwed down

guide rail.
Size |Part number Weight
(kg)
25 R1619 210 001 0.37
30 R1619 710 00V 0.37
35 R1619 310 10 0.57
45 R1619 410 10 0.85
55 R1619 510 10 1.50
65 R1619 610 00%) 1.85
25/70 [R1619 210 40 0.75
35/90 [R1619 310 40 1.05

1) Only available as a one-piece unit
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V-guide

V-guide

Lateral retention for ball
guide rails

» Material: Steel
» Specification: black

finished

Note

7

o
» Follow the mounting
instructions!
Please ask for the
“Mounting Instructions &
for Ball Rail Systems”.
4
I3 8%15'
Az
| | | I I rs
Hyl b L N hg | M £ /\
! 7 ] R w
! o ! i o
ES e |
| @ss T, -
E; L . N >
H Sg
la
V-guide
Size Material number Dimensions (mm) Weight
A; E; H, L o, Ss T T (kg)
15 R1619 200 01 12.0 6 10 957 M5x20 6.0 60 28.5 0.8
20
25
30
35
45 R1619 400 01 19.0 9 16 942 M8x25 9.0 105 51.0 2.0
55
65
1) Screw O, according to DIN 6912
Wedge profile groove
Size Dimensions (mm)
hy o, hs* h,*2 1,£0-05 1301 i "1 max I3 max Sg
15 3.5 12.5 15 27 14.9 21 0.4 0.5 M5
20 4.0 12.5 15 32 19.9 26 0.5 0.5 M5
25 4.0 12.5 15 35 22.9 29 0.8 0.5 M5
30 5.0 12.5 15 40 27.9 34 0.8 0.5 M5
35 6.0 12.5 15 46 33.9 40 0.8 0.5 M5
45 8.0 19.0 16 64 44.9 54 0.8 0.5 M8
55 10.0 19.0 16 72 52.9 62 1.2 0.5 M8
65 10.0 19.0 16 82 62.9 72 1.2 0.5 M8

Bosch Rexroth AG, R999000485 (2014-12)
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Product description of hydraulic clamping and braking elements

Application areas Further highlights
Clamping » Up to 1 million clamping cycles
» With installation work and machine at a standstill with » Up to 2,000 emergency braking operations
power with KBH » Threaded ports on both sides for connection of hydrau-

» Of heavy handling systems lic circuit

» Clamping of machine tables in heavy duty machining » Solid, rigid steel housing, catalytically nickel-plated
centers » High positioning accuracy

» Cracking pressure 150 bar
Braking » Integrated all-round sealing
» Auxiliary brake for linear motors » Special pressure diaphragm for high functional reliabil-
» Of heavy handling systems ity without pressure losses or leakage

» Brake shoes with integrated contour-locking, large-
Characteristic features surface contact profiles for maximum axial stiffness

» Super heavy duty model
» Very high axial holding forces

» Dynamic and static stabilization in the axis travel Special features of KBH:
direction » Low oil displacement volume
» Heavy-duty brake » Compact design, compatible with DIN 645

» 10 million clamping cycles (B10d value)

APay attention to the safety information about clamping and braking elements. =& 170

Functional principle

Hydraulic pressure: 50 - 150 bar Hydraulic pressure: 0 bar
Clamping and braking by pressure application Release by spring action
The large-surface clamping profiles are pressed directly A preloaded return spring provides quick release.

against the free surfaces of the ball guide rail by the piston-
type action of a hydraulic oil circuit.

KBH, FLS KBH, SLS

Bosch Rexroth AG, R999000485 (2014-12)
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Additional information

Hydraulic ports

The hydraulic clamping elements are pre-filled with HLP 46 at the factory. The hydraulic port is attached on both sides.
Only one port is needed for pressure loading. Take particular care when venting the fixed and flexible hydraulic inlet pipes,
since air pockets can lead to damage to the sealing elements.

Adjoining structure, installation of the clamping elements

To avoid adverse effects like permanent rubbing on the linear guide, the adjoining structure must be designed such that its
rigidity matches the loading and demands placed upon it. If the clamping elements tilt, the linear guide can be touched
and worn, which leads to it being damaged.

The presetting at the factory matches the linear guide and you must not change it at installation. When doing this, follow
the installation instructions for the clamping and braking elements and the linear guides to the letter.

Many spring-loaded cylinders have a transport lock fitted between the contact profiles.

This lock must be removed by applying pressure to the element. When you release the pressure, the transport lock or the
associated linear guide must always be in contact between the contact profiles!

The clamping elements have no guide function at all. This means that it is not possible to replace a runner block with a
clamping element. The ideal position for the clamping element is between two runner blocks.

If you use several clamping elements, you should distribute them evenly on both guide rails to achieve maximum rigidity of
the overall structure.

Lubrication
When using the specified hydraulic medium, lubrication is not necessary.

Surface protection
All the housings of the clamping elements are chemically nickel-plated and therefore have limited corrosion protection.

Aluminum areas are chemically nickel-plated or hard-coated depending on the requirements.

B10d value
The B10d value indicates the number of switching cycles by which 10 % of the components have failed dangerously.

R999000485 (2014-12), Bosch Rexroth AG
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Hydraulic clamping and braking elements, KBH, FLS

FLS

Flange long standard height
R1619 .40 21

Note

Can be used on all ball guide rails SNS.
Clamping and braking by pressure application
» Max. hydraulic operating pressure:

» Size 25: 100 bar

» Size 35 - 65: 150 bar

Lubrication notes
» First filling with hydraulic

oil HLP46.
If other oils are used,
check the compatibility.

APay attention to the

safety information about
clamping and braking

» Operating temperature range t: 0-70 °C elements.
B 170
A
Sy Sy G,
S4 si [T
— N2 PP F
! 1 1 - ‘ ; -
w any LS IRz i
! ,f«‘x)\ _1 _ *\!LI 3 M| "77\7 Wj "77\7 N |
H1 | \\/ | D i + ‘:q_ } \ } ‘ —‘
H ! 1 ‘ | - \:‘$‘W‘> i
| D:6.® |
| LD . RO
C
A U . .
— i j I Installation information
| .
; » Both sides may be used as reference surfaces.
; e » Make sure the adjoining structure is sufficiently rigid.
/,@L, L@* — » Read the mounting instructions before start-up.
i » Check that the sealing lips of the end seals sit
| . .
BsBy I S B E4lE, evenly all around the guide rail.
1 | 1 Re-align if necessary.
.
AN i) N
) ) 7
Oy Q [
i a) Hydraulic port*) G, on both sides
i b) The two mounting holes at the center must be used in addition!
| *) Only one port is necessary.
”lvl ||‘ ‘ ‘” lvl” All ports are plugged for shipment.
|
***** S b)
Eq
Size |Material Holding Dimensions (mm) Displacement®| Weight
number force 1 (kg)
(N)
A B By, H H E E E, F G N9 NS s, s, (cmd)
25 R1619 240 21 22002 70 92.0 102.3 36 295 57 45 40 8 1/8" 9 7.0 6.8 M8 0.6 1.10
35 R1619 340 21 5700%| 100 120.5 141.0 48 40.0 82 62 52 12 1/8" 12 10.2 8.6 M10 1.1 2.69
45 R1619 440 21 99003| 120 155.0 178.0 60 50.0 100 80 60 15 1/8" 15 12.4 105 M12 1.8 5.20
55 R1619 540 21 13700%| 140 184.0 209.0 70 57.0 116 95 70 16 1/8" 18 13.5 12,5 Mi4 2.4 8.40
65 R1619 640 21 227003 170 227.0 264.0 90 76.0 142 110 82 20 1/4" 23 14.0 145 M16 3.8 17.30

1) Testing is performed in the installed condition with a film of lubri-

cating oil (ISO VG 68).
2) At 100 bar
3) At 150 bar

Bosch Rexroth AG, R999000485 (2014-12)

4) For mounting from below with ISO 4762

5) For mounting from below with DIN 7984
6) Per clamping cycle
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Hydraulic clamping and braking elements, KBH, SLS

SLS

Slimline long standard height

R1619 .40 20

Note

Can be used on all ball guide rails SNS.
Clamping and braking by pressure application
» Max. hydraulic operating pressure:

» Size 65: 150 bar

» Operating temperature range t: 0-70 °C

Lubrication notes

» First filling with hydraulic
oil HLP46.

» If other oils are used,
check the compatibility.

A Pay attention to the
safety information about
clamping and braking

elements.
«g 170
A
G,
Sy
F
e ; ! N — —
HIH, & | & — % —
a : s | N I
D I—| |
f 1 j I |
I d
P —
|
[ 3 Installation information
} > Both sides may be used as reference surfaces.
A A » Make sure the adjoining structure is sufficiently rigid.
A\ v W . . .
| » Read the mounting instructions before start-up.
| . . .
| » Check that the sealing lips of the end seals sit
i ) .
‘ venly all around th ide rail.
By By | o L o |E, ee.ya‘aou d the guide ra
| Re-align if necessary.
|
i
|
AN AN
\ A N Z
i a) Hydraulic port*) G, on both sides
i b) The two mounting holes at the center must be used in addition!
“ *) Only one port is necessary.
| All ports are plugged for shipment.
I b)
E;
Size Material number |Holding Dimensions (mm) Displace-| Weight
force V) ment3) (kg)
(N)
A B; Bjnax H H, E, E, F G, N, S, (cm3)
65 R1619 640 20 22 7002 126 227 264 90 76 76 120 20 1/4" 21 M16 3.8 14.40

1) Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68).
2) At 100 bar
3) Per clamping cycle
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Safety information for clamping and braking elements

General safety notes

A When carrying out any work on the clamping elements, you must comply with respective accident prevention regula-
tions and VDE safety and installation information!

AThe clamping elements have no guide function at all. This means that it is not possible to replace a runner block with a
clamping element. The ideal position for the clamping element is between two runner blocks. If you use several clamp-
ing elements, you should distribute them evenly on both guide rails to achieve maximum rigidity of the overall structure.

AWith hydraulic clamping and braking elements, the return pressure of the tank line must be less than 1.5 bar!

A You must take into account the response/reaction time of the clamping and braking elements!

AThe clamping element is not intended for securing suspended loads!

A You must not remove the cover of the safety clamp; it is spring-loaded!

AYou are only allowed to remove the transport lock if:

— The hydraulic port has been pressurized with the operating pressure according to instructions.

— The air port has had applied a pneumatic pressure of at least 4.5 bar (MBPS) or 5.5 bar (UBPS, MKS) as-specified.
Ahe clamping element may only be depressurized if the ball guide rail or transport lock is between the contact profiles!
AUsing clamping and braking elements combined with integrated measuring systems is not allowed on ball guide rails!
Additional notes for clamping and braking units
AThe clamping and braking elements are suitable for use in safety-relevant applications for braking and clamping . Safe

functioning of the overall facility in which the clamping and braking elements are deployed is mainly determined by the

control of this facility. The manufacturer of the higher-level facilities, assembly, system or machine must carry out tech-
nical design of this facility. When doing this, the safety requirements for functional safety must be taken into account.

Additional notes for clamping units

AThe element must not be used as a braking element! For use only when the axis is at a standstill.

AAppIy pressure only when mounted on the ball guide rail!

Bosch Rexroth AG, R999000485 (2014-12)
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Hydraulic clamping elements product description

Application areas Further highlights
» Clamping of heavy handling systems » Threaded ports on both sides for connection of hydrau-
» Clamping of machine tables in heavy duty machining lic circuit
centers » Solid, rigid steel housing, catalytically nickel-plated
» High positioning accuracy
Characteristic features » Steplessly adjustable pressure from 50 — 150 bar
» Integrated all-round sealing
» Very high axial holding forces » Special pressure diaphragm for high functional reliability
» Compact design, compatible with DIN 645 without pressure losses or leakage
» Dynamic and static stabilization in the axis travel direc- > Integrated contour-locking, large-surface contact profiles
tion for maximum axial stiffness

Special features of KWH:
» 10 million clamping cycles (B10d value)

A\ Pay attention to the safety information about clamping
and braking elements. =B 170

Functional principle

Hydraulic pressure: 50 - 150 bar Hydraulic pressure: 0 bar
Clamping by pressure application Release by spring action
The large-surface clamping profiles are pressed directly A preloaded return spring provides quick release.

against the free surfaces of the ball guide rail by the piston-
type action of a hydraulic oil circuit.

- X

Model overview, accessories, hydraulic clamping units

KWH, FLS KWH, SLS KWH, SLH

Bosch Rexroth AG, R999000485 (2014-12)
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Technical data and calculations

Normal forces and holding
forces

Measured values with
hydraulic clamping element
KWH, FLS Flange long stan-
dard height, size 25 - 65

Max. hydraulic operating
pressure:

» Size 25 - 30: 100 bar
» Size 35 - 65: 150 bar

Calculation of holding
force

Holding force for hydraulic
clamping elements

Permissible holding force
for hydraulic clamping
units

fs = Safety factor (=)
Fra = Holding force (N)
(at py = 0.13)
Fha perm = Permissible
holding force (N)
Fi = Normal force (N)
Lo = Static friction
coefficient (-)
p = pressure (bar)

173

Normal and holding forces for hydraulic clamping units

Operating range

| 24000
90000 VAL
/ 1-22000
Z 80000 / z
< / 20000
w 4 i
70000 /’ 18000
60000 // _ 16000
/’ v 14000
50000 7 4
Y LA | 12000
40000 / / 45
R i 4 o 2 i e = L
Yl o
30000 - 8000
V1 7T -
A / -
ST B
20000 Ay ——| %] 16000
/ A/ / //
VAP = 4000
2d — —
10000 [ = 30
A L=m—t--125 | 2000
=
0

0O 20 40 60 80 100 120 140 160 180
p (bar) —

Fha = I:n'2.l’l0

Normal force (measured): F, see diagram

static friction coefficient:p, = 0.13 (approx.) with steel/steel, oiled, relative to
the ball guide rail

Calculation example: Clamping unit KWH size 55

Pressure: p = 120 bar
Normal force: F. = 38,500 N (see diagram)
Holding force: F.. = 38500N-2-0.13
= 10,010 N
Fha, perm I:ha / fS

The safety factor fg depends on:
» vibrations
» force surges
» application-specific requirements, etc.
Example: Clamping unit KWH size 55
Holding force: Fra = 10,010N

(see calculation example)
= 1.25 (assumed)
= 10,010 N/ 1.25
8,000 N

Safety factor: fg

Permissible holding force: Fha, perm

14

R999000485 (2014-12), Bosch Rexroth AG



174 Ball rail systems | Clamping and braking elements

Hydraulic clamping elements KWH, FLS

FLS Flange long standard height Lubrication notes
R1619 .42 11 » First filling with hydraulic
Note oil HLP46.
Can be used on all ball guide rails SNS. » |If other oils are used,
Clamping by pressure application check the compatibility.
» Max. hydraulic operating pressure:
» Size 25 - 30: 100 bar APay attention to the
» Size 35 - 65: 150 bar safety information about
» Operating temperature range t: 0-70 °C clamping and braking
elements.
=B 170
A |
S, S, \ G,
i N W]{ F‘
) 2
! == . —— - = o
HT U T H D
| ; : : | | (1Y LN |

Installation information
iﬁ‘an » Both sides may be used as reference surfaces.

» Make sure the adjoining structure is sufficiently rigid.
» Read the mounting instructions before start-up.
» Check that the sealing lips of the end seals sit evenly

> i all around the guide rail.
i Lo
Re-align if necessary.
Ba Bi e Es|Es
AR /?—\\\> //’ N
O WO
i a) Hydraulic port*) G, on both sides
i b) The two mounting holes at the center must be used in addition!
— ! - *) Only one port is necessary.
== == All ports are plugged for shipment.
- b)
E4
Size Material Holding|Dimensions (mm) Displace-| Weight
number forcel) ment®) (kg)
(N) A B, Bj,.x H H, E, E, E; F G, N9 N s S, (cm3)
25 R1619242 11| 22002 70 92.0 102.3 36 295 57 45 40 8.0 1/8" 9 70 6.8 M8 0.6 1.22
30 R1619742 11| 30002| 90 103.5 1154 42 350 72 52 44 105 1/8" 11 8.0 8.6 MI10 0.7 2.09
35 R1619342 11| 5700%| 100 120.5 133.0 48 40.0 82 62 52 12.0 1/8" 12 10.2 8.6 M10 1.1 2.69
45 R1619 442 11| 9900%| 120 155.0 170.0 60 50.0 100 80 60 15.0 1/8" 15 12.4 10.5 M12 1.8 5.32
55 R1619 542 11| 13 700%| 140 184.0 201.0 70 57.0 116 95 70 16.0 1/8" 18 13.5 12.5 M14 2.4 8.40
65 R1619 642 11| 22 700%| 170 227.0 256.0 90 76.0 142 110 82 20.0 1/4" 23 14.0 145 M16 3.8/ 17.30
1) Testing is performed in the installed condition with a film of lubri- 4) For mounting from below with ISO 4762
cating oil (ISO VG 68). Permissible holding force =& 173 5) For mounting from below with DIN 7984
2) At 100 bar 6) Per clamping cycle

3) At 150 bar

Bosch Rexroth AG, R999000485 (2014-12)
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Hydraulic clamping elements KWH, SLS

SLS slimline long standard height Lubrication notes
R1619 .42 51 » First filling with hydraulic
Note oil HLP46.
Can be used on all ball guide rails SNS. > If other oils are used,
Clamping by pressure application check the compatibility.
» Max. hydraulic operating pressure:
> Size 25 - 30: 100 bar A pay attention to the
> Size 35, 55, 65: 150 bar safety information about
> Size 45: 110 bar clamping and braking
» Operating temperature range t: 0-70 °C elements.
=B 170
A G,

T ed 1

I h
L H ; |

~~ 110 < !

NZNYNZNY ‘

NZAA\Y !

G,b)

=

| \ Installation information
{ » Both sides may be used as reference surfaces.
} Make sure the adjoining structure is sufficiently rigid.

& € >
: » Read the mounting instructions before start-up.
: » Check that the sealing lips of the end seals sit evenly
I e e E A all around the guide rail.

Re-align if necessary.

o ¢ 0
I
i a) Hydraulic port*) G, on both sides
i ! ) b) Hydraulic port*) G, on both sides with size 25 - 30
; T | T | c) The two mouhting holes at the center must be used in addition!
********** c) *) Only one port is necessary.
E4 All ports are plugged for shipment.
Size Material Holding | Dimensions (mm) Displacement?# Weight
number force?) (kg)
(N) A B, Bjax H H, E, E, F G, N; S, (cm3)
25 R1619 242 51 16002 48 92.0 102.3 36 29.5 35 50 8 1/8" 8 M6 0.6 1.22
30 R1619 742 51 30002 60 103.5 1154 42 35.0 40 60 9 1/8" 8 M8 0.7 2.09
35 R1619 342 51 35002 70 120.5 134.0 48 40.0 50 72 12 1/8" 13 M8 1.1 2.02
45 R1619 442 51 7 4002 86 155.0 170.0 60 50.0 60 80 15 1/8" 15 M10 1.8 4.00
55 R1619 542-51 13 7003 100 184.0 201.0 70 57.0 75 95 16 1/8" 18 M12 2.4 6.10
65 R1619 642 51 |22 7003 126 227.0 256.0 90 76.0 76 120 20 1/4" 21 M16 3.8 14.40

1) Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68). Permissible holding force =& 173
2) At 100 bar

3) At 150 bar

4) Per clamping cycle
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Hydraulic clamping units KWH

SLH slimline long high
R1619 .42 31

Note

Can be used on all ball guide rails SNS.

Clamping by pressure application

» Max. hydraulic operating pressure:

» Size 25 - 30: 100 bar
» Size 35, 55, 65: 150 bar
» Size 45: 110 bar

Lubrication notes
» First filling with hydraulic

oil HLP46.

» If other oils are used,
check the compatibility.

APay attention to the
safety information about
clamping and braking

» Operating temperature range t: 0-70 °C elements.
B 170
A
G4
F
PN T
SR A W T
H | \*;7‘ OC‘J’/ ‘ﬂ?‘ LD |
HI | varhy |
% NZAd\ :
i i
,,,,,,,,,, b)__|
o G
I I . . .
{ Installation information
i » Both sides may be used as reference surfaces.
A A A Lo . . . ..
v W W » Make sure the adjoining structure is sufficiently rigid.
{ » Read the mounting instructions before start-up.
} » Check that the sealing lips of the end seals sit evenly
Ba By {-o - P o—- |Eo all around the guide rail.
% Re-align if necessary.
|
A DA
\ % \ A
} a) Hydraulic port*) G, on both sides
I b) Hydraulic port*) G, on both sides with size 25 - 30
| 1 ‘ c) The two mounting holes at the center must be used in addition!
= : *) Only one port is necessary.
,”L,,J” c) All ports are plugged for shipment.
Eq
Size Material Holding|Dimensions (mm) Displace- Weight
number forcel) ment4 (kg)
(N) A B, By, H H E, E, F G, N, s, (cmd)
25 R1619 242 31 | 16002 48 92.0 102.3 40 33.5 35 50 12 1/8" 12 M6 0.6 1.10
30 R1619 742 31| 30002 60 103.5 1154 45 38.0 40 60 12 1/8" 11 M8 0.7 1.90
35 R1619 342 31 35002 70 120.5 134.0 55 47.0 50 72 18 1/8" 13 M8 1.1 2.46
45 R1619 442 31 7 4002 86 155.0 170.0 70 60.0 60 80 24 1/8" 18 M10 1.8 4.95
55 R1619 542 31 | 13 7003 100 184.0 201.0 80 67.0 75 95 26 1/8" 19 M12 2.4 7.90

1) Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68). Permissible holding force =& 173
2) At 100 bar
3) At 150 bar
4) Per clamping cycle
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Pneumatic clamping and braking elements product description

Application areas

Clamping
» In the event of a pressure drop

» During installation work and while machine is stopped,

without power
» Clamping of axes in machining centers
» Clamping of Z-axes in rest positions

Braking

» In the event of a power failure
» In the event of a pressure drop
» Reinforcing the E-stop function
» Auxiliary brake for linear motors

Characteristic features

» Clamping and braking by spring energy accumulator

» Integrated contour-locking contact profiles for maximum
axial and horizontal stiffness, providing excellent braking
action

» Dynamic and static stabilization in the axis travel direc-
tion

Special features of MBPS/UBPS:
» 5 million clamping cycles (B10d value)

APay attention to the safety information about clamping and braking elements. =& 170

Functional principle

Air pressure: 0 bar

Clamping and braking by spring action

In the event of a pressure drop, braking or clamping is
achieved by a dual-action tapered slide valve mechanism

with two spring assemblies (spring energy accumulators).

An integrated quick venting valve ensures fast response.

Air pressure: 4.5 - 8 bar (MBPS)
5.5 - 8 bar (UBPS)
Release by air pressure
The clamping profiles are held apart by compressed air.
» Allows free movement

.
-

L
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Further highlights

Up to 1 million clamping cycles

Up to 2,000 emergency braking operations
Integrated all-round sealing

High continuous performance

High positioning accuracy

Tapered valve mechanism

Solid, rigid steel housing, catalytically nickel-plated
Low air consumption

VvV Vv VvVvivVvVvYVvyy

Zero maintenance

MBPS

Clamping and braking elements | Ball rail systems 179

Special features of MBPS:

>
>

>

Clamping and braking unit in compact, short design
Attachments with three pistons each that are series-
connected in conjunction with strong springs generate
holding forces of up to 3,800 N at an opening pressure
of only 4.5 bar.

5 million clamping cycles (B10d value)?)

Special features of UBPS:

>

1)

Very high axial holding forces of up to 7,700 N at a
release pressure of 5.5 bar with high level of spring
energy storage.

Increase in holding force to 9,200 N by additional
application of air at the air-plus port

Extremely low air consumption

Compact design, compatible with DIN 645

5 million clamping cycles (B10d value)?)

With a PLUS port, the B10d value is not achieved

UBPS
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Pneumatic clamping and braking units MBPS

R1619 .40 31

Note
Can be used on all ball guide rails SNS.

Clamps and brakes without pressurization
(spring energy)

» Release pressure min. 4.5 bar

» Max. pneumatic operating pressure: 8 bar
» Operating temperature range t: 0 — 70 °C

Installation information

» Make sure the adjoining structure is sufficiently rigid.

» Use only filtered and lubricated air. The specified filter
mesh size is 25 pm.

» Read the mounting instructions before start-up.

» Check that the sealing lips of the end seals sit evenly all
around the guide rail. Re-align if necessary.

Switching!) with standard air port

APay attention to the safety information about clamping
and braking elements. =3 170

b) a)

a) Air port
b) Quick venting valve
Nominal diameter: min. 6 mm

Size Material number Holding force Air consumption (normalized)
Spring energy?!) Air port

(N) (dm3/stroke)

20 R1619 840 31 750 0.034
25 R1619 240 31 1300 0.048
30 R1619 740 31 2 000 0.065
35 R1619 340 31 2 600 0.093
45 R1619 440 31 3800 0.099
55 R1619 540 31 4 700 0.244
65 R1619 640 31 4700 0.244

1) Holding force achieved by spring energy at 6 bar. Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68).
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MBPS
d) e) d) b) Fa
A Fa ‘
NS F3 A\ ay | F1
Ho ¥ SR K L
HIH1 = 4 E
01 U AN I ||
[= \ii/ El
| |
©) G,
DQ E1 f) E1
[|gp= 7 —— WTiw —
| |
! i !
|
| | |
i ! i Size 55 - 65
I | i
{ I I I }
| ; |
L i
of O | P
Bl B i | i Eo
oA A
! N2 W 1
! ; } Es
I T } ! t;
e
B, I T
| } i
| 17777 I
a) Air port*) G, on both sides for release pressure
b) Quick venting valve on both sides
c) Only on add-on module.
d) Exhaust on both sides
e) Spacer plate (accessory)
f) Piston
g) Spring accumulator
*) Only one port is necessary.
All ports are plugged for shipment.
Size Dimensions (mm) Weight
A A; B B, B,nax P1 D, E, E, E, F, F, Fs F, G, H H11) H, N, S, (kg)
20 66 45.7 44 19.0 945 16 18 20 - 220 55 155 6.0 355 M5 30 258 16.2 86 M6 0.7
25 75 49.0 44 20.2 955 22 22 20 - 220 6.5 165 7.0 34.7 M5 36 32.5 20.0 8.0 M6 1.0
30 90 58.0 47 29.0 107.5 25 25 22 - 230 7.2 305 7.2 40.0 M5 42 385 240 9.0 M8 1.8
35 100 68.0 46 27.7 106.2 28 28 24 - 245 9.0 19.0 9.5 38.0 G1/8" 48 42.0 26.5 10.0 M8 1.9
45 120 78.8 49 32.2 1137 30 30 26 - 245 15.0 31.1 12.2 416 G1/8" 60 52.0 35.5 15.0 M10 2.3
55 140 97.0 62 41.0 145.0 39 39 38 3 12.0 11.0 23.0 11.0 40.0 M5 70 59.0 38.0 18.0 M10 3.7
65 150 106.0 62 41.0 145.0 39 38 38 38 12.0 16.0 23.0 16.0 40.0 M5 90 75.5 53.5 18.0 M10 4.2

1) For ball runner block .H. (...High...) Spacer plate necessary.
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Pneumatic clamping and braking units UBPS

Switching?)

with standard air port

Switching?)
with air-plus port

a) Air port
b) Air filter

Nominal diameter: min. 6 mm

a) Air port
b) Air-plus port
Nominal diameter: min. 6 mm

R1619 .40 51

Very high axial holding forces due to three pistons con-
nected in series combined with strong spring energy
accumulator; increased holding force thanks to additional
pressure through the air-plus port

Note
Can be used on all ball guide rails SNS.

Pressureless clamping and braking (spring energy)
» Release pressure min. 5.5 bar

» Max. pneumatic operating pressure: 8 bar

» Temperature range t: 0 — 70 °C

Installation information

» Both sides may be used as reference surfaces.

» Make sure the adjoining structure is sufficiently rigid.

» Use only filtered and lubricated air. The specified filter
mesh size is 25 pm.

» Read the mounting instructions before start-up.

» Check that the sealing lips of the end seals sit evenly all
around the guide rail. Re-align if necessary.

APay attention to the safety information about clamping
and braking elements. =5 170

Size Material number Holding force Air consumption (normalized)
Spring energy?!) With air-plus port? Air port Air-plus port
(N) (N) (dm3/stroke) (dm3/stroke)
25 R1619 240 51 1850 2 650 0.080 0.165
30 R1619 740 51 2 500 3300 0.111 0.274
353) R1619 340 51 2 800 3800 0.139 0.303
45 R1619 440 51 5200 7 600 0.153 0.483
55 R1619 540 51 7 700 9200 0.554 0.952

1) Holding force achieved by spring energy. Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68).
2) Increased holding force by additional application of air at the air-plus port at 6.0 bar. Switching via 5/2 or 5/3-way directional control valve.
3) Type tested according to the EU Machinery Directive 98/37/EC (in force until Dec. 28, 2009) and 2006/42/EC (effective beginning

Dec. 29, 2009).
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Product description

UBPS
A F
d) 4
S 2 F3
SQ 83 F2
\
Ngl  N———————] I I Fy
3 N Na | O—o—o|
163 g =i == ‘ ‘ =t
H, - | i | /1 Liw
H e ‘ | T i
N - =1 N\ =
3 | |
f) e) c) - G1a) 7GQb)
g) 77777 = g)
- o ||‘ i ‘” R a) Air port*) G, on both sides for release pressure
= | —1/ b) Port* G, on both sides for air-plus port or air filter
| c) Only on add-on module.
I d) Spacer plate (accessory)
1 e) Exhaust on both sides
‘ : ‘ f) Air filter: Port G, (possible on both sides)
VanN : 7\ g) At least two mounting holes at the center must be used in
[
QJ 7@ ~ addition!
i *) Only one port is necessary.
o \ o E3 All ports are plugged for shipment.
PaWanWao
Bg B1 E2 \\Z \‘J Zz
i
]
o o) o
—@ - & E,
1
m ! mn
7 | 7
i
T— ! — a\}
< | ! <>
|
) I X
Ee
=
Size |Dimensions (mm)
A Bl B3 max El EZ E3 EG E7 F1 F2 F3 F4
25 70 99 115.1 57 45 20 20 49.5 6.5 11 34.3 59.0
30 90 109 128.7 72 52 22 22 54.5 6.5 11 40.8 66.5
35 100 109 131.0 82 62 26 24 54.5 8.0 11 40.8 66.5
45 120 197 220.1 100 80 30 98.5 12 32 167 106.5
55 140 197 221.6 116 95 35 98.5 13 32 165 103.5
Size |Dimensions (mm) Weight
G, G, H H11) N, N, S, S, X sSw (kg)
25 M5 M5 36 31 7 7 M8 M6 5.5 a8, SW7 1.20
30 M5 M5 42 37 8 8 M10 M8 5.5 a8, SW7 1.80
35 G1/8" G1/8" 48 42 10 10 M10 M8 6.5 @15, SW13 2.25
45 G1/8" G1/8" 60 52 12 M12 6.5 @15, SW13 6.20
55 G1/8" G1/8" 70 60 14 M14 6.5 @15, SW13 9.40

1) For ball runner block .H. (...High...) Spacer plate necessary. Available on request.
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Pneumatic clamping elements product description

Application areas

» Pneumatic clamping of machine axes

» Table crossbars in the woodworking industry
» Positioning of hoists

Characteristic features

» High axial holding forces within a very short span

» Dynamic and static stabilization in the axis travel direc-

tion
» Simple mechanical gripping principle in LCP and LCPS
with good price/performance ratio

Further highlights

Easy to mount

Steel housing, catalytically nickel-plated
High axial and horizontal stiffness
Precise positioning

vvyYyy

APay attention to the safety information about clamping
and braking elements. =& 170

Functional principle

Special features of MK:

» Clamps with pressure (pneumatic) Compressed air via
a dual-action conical slide-valve gear presses the
clamping profiles onto the web surfaces of the ball
guide rail.

» Steplessly adjustable pressure from 4 — 8 bar

» Releasing with spring force. A preloaded return spring
provides quick release.

Special features of MKS:

» Clamps without pressurization (with spring energy) in
the case of a pressure drop via the dual-action conical
slide-valve gear with two spring assemblies

» An integrated quick-exhaust valve ensures rapid
response times

» Increased holding force through air-plus port

» Releasing pneumatically. Cracking pressure 5.5 — 8 bar

Special features of LCP:

» Clamps with pressure (pneumatic) via mechanical
wraparound clamping

» Steplessly adjustable pressure from 5.5 — 8 bar

» Quick release

» Releasing with spring force. A preloaded return spring
provides quick release.

Special features of LCPS:

» Clamps without pressurization (with spring energy)
due to mechanical wraparound clamping with one
spring assembly
(spring energy storage)

» Release pressure 5.5 — 8 bar (pneumatic)

» Increased holding force through air-plus port

» Releasing with air pressure.

ndi R

L

Clamping with air pressure or spring force

» Clamping profiles are pressed onto the web surfaces of

the ball guide rail.

Bosch Rexroth AG, R999000485 (2014-12)

Releasing with air pressure or spring force
» The clamping profiles are held apart.
» Allows free movement
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Model overview, accessories, pneumatic clamping units

MK MKS

LCP LCPS
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Pneumatic clamping units MK

R1619 .42 60

Note
Can be used on all ball guide rails SNS.

R1619 .42 62

Note
Can be used on all ball guide rails BNS.

Clamping by pressure application
» Max. pneumatic operating pressure: 8 bar
» Operating temperature range t: 0 — 70 °C

Switching® ) Installation information
for standard air port » Make sure the adjoining structure is sufficiently rigid.
» Use only filtered and lubricated air. The specified filter
a) mesh size is 25 uym.

» Read the mounting instructions before start-up.

— APay attention to the safety information about clamping
= and braking elements. =& 170

a) Air port

b) Air filter

Nominal width:

Sizes 15 - 20: min. 4 mm
Sizes 25 - 65: min. 6 mm

Size Material number Holding force Air consumption (normalized)
Pneumatic?) Air port

(N) (dm3/stroke)

15 R1619 142 60 650 0.011
20 R1619 842 60 1 000 0.019
25 R1619 242 60 1200 0.021
30 R1619 742 60 1750 0.031
35 R1619 342 60 2 000 0.031
45 R1619 442 60 2 250 0.041
55 R1619 542 60 2 250 0.041
65 R1619 642 60 2 250 0.041
20/40 R1619 842 62 650 0.019
25/70 R1619 242 62 1200 0.021
35/90 R1619 342 62 2 000 0.031

1) Holding force at 6 bar. Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68).
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MK b) Fy4
Fo
N3
F3 \ s N F1
1 ¥ A E‘
H | ¢ —
H = |
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s, X ) a)
[N
[ $
& I &
DO @8, SW7
|
B = |
|
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T
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Eq
A b) Fy
MK wide N3 Fa
) |
o T ‘ Fs YA F
| - ‘ = —
| —] ® —
ML | S Q =
ij \ = j —
ki/ \ = Q =
L ‘ e) i
X c) a)
- S
52 ] i | ;
& I & a) Air port*) M5 on both sides for release pressure
@ ! f‘) 687 SW7 b) Port*) M5 on both sides for air filter
Bl E : c) Only on add-on module.
2 i d) Spacer plate (accessory) for MK
AN i ahY e) Air filter: Port M5 (both sides possible)
< | \YJ R
| *) Only one port is necessary.
E3 ,l,”,,, ,,,,,,,,, \ ,,,,,,,, ,,‘”, All ports are plugged for shipment.
E4
Size Dimensions (mm) Weight
A B E, E, E, F, F, Fy F, H H11) N, S, X (kg)
15 55 39 15 15 15.5 5.6 34.0 16.1 34.0 24 20.8 4.5 M4 6.5 0.25
20 66 39 20 20 9.0 4.5 17.3 6.0 34.5 30 27.0 6.0 M6 5.5 0.36
25 75 35 20 20 5.0 7.0 17.5 7.0 30.0 36 32.5 8.0 M6 5.5 0.45
30 90 39 22 22 8.5 8.5 15.0 10.3 24.5 42 38.5 9.0 M8 5.5 0.72
35 100 39 24 24 7.5 11.0 14.5 12.0 24.5 48 44.0 10.0 M8 5.5 0.88
45 120 49 26 26 11.5 14.5 19.5 14.5 29.5 60 52.0 15.0 M10 5.5 1.70
55 128 49 30 30 9.5 17.0 19.5 17.0 29.5 70 57.0 15.0 M10 5.5 1.95
65 138 49 30 30 9.5 14.5 19.5 14.5 29.5 90 73.5 20.0 M10 5.5 2.68
20/40 80 39 20 20 15.5 5.0 4.5 5.0 31.0 27 23.5 4.5 M4 5.5 0.37
25/70 120 35 50 20 5.0 7.0 17.5 9.0 30.0 35 32.5 8.0 M6 5.5 0.62
35/90 156 42 60 20 9.5 11.5 18.0 14.0 36.5 50 45.5 10.0 M10 5.5 0.88

1) For ball runner block .H. (...High...) Spacer plate necessary
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Pneumatic clamping units MKS

Switching?)
for standard air port

Switching?)
for air-plus port

a)

7
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N

b)

o
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b)
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JINEN )
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QE&

E=

a) Air port

b) Air filter

Nominal width:

Sizes 15 - 20: min. 4 mm
Sizes 25 - 65: min. 6 mm

a) Air port

b) Air-plus port
Nominal width:
Sizes 15 — 20: min. 4 mm
Sizes 25 - 65: min. 6 mm

R1619 .40 60

Note

Can be used on all ball guide rails SNS.

R1619 .40 62

Note

Can be used on all ball guide rails BNS.

Clamps without pressurization (spring energy)

» Release pressure min. 5.5 bar

» Max. pneumatic operating pressure: 8 bar
» Operating temperature range t: 0 — 70 °C

Installation information
» Make sure the adjoining structure is sufficiently rigid.
» Use only filtered and lubricated air. The specified filter

mesh size is 25 pym.
» Read the mounting instructions before start-up.

APay attention to the safety information about clamping
and braking elements. =& 170

Size Material number Holding force Air consumption (normalized)
Spring energy!) | With air-plus port? Air port Air-plus port
(N) (N) (dm3/stroke) (dm3/stroke)
15 R1619 140 60 400 1050 0.011 0.035
20 R1619 840 60 600 1300 0.019 0.063
25 R1619 240 60 750 1500 0.021 0.068
30 R1619 740 60 1050 2 600 0.031 0.121
35 R1619 340 60 1250 3250 0.031 0.129
45 R1619 440 60 1450 3300 0.041 0.175
55 R1619 540 60 1450 3300 0.041 0.175
65 R1619 640 60 1450 3300 0.041 0.175
20/40 R1619 840 62 400 1050 0.019 0.063
25/70 R1619 240 62 750 1950 0.021 0.068
35/90 R1619 340 62 1250 3250 0.031 0.129

1) Holding force achieved by spring energy. Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68).
2) Increased holding force by additional application of air at the air-plus port at 6.0 bar. Switching via 5/2 or 5/3-way directional control valve.
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i
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D
A a) FQ
MKS wide F4
N3 ‘ L~ b)
I - i ‘ i I F - I
RGN | AR = [T
) =
[ — :
( ; J e) ‘
Ay
X
—— c)
7 | [ —— T
2\l | I
e | e
@ i @ a) Air port*) M5 on both sides for release pressure
B \ b) Port*) M5 on both sides for air-plus port or air filter
Eo } 3 @8, SW7 ¢) Only on add-on module.
B1 ,\3 I 4\} d) Spacer plate (accessory) for MKS
! N ‘ N ‘ e) Air filter: Port M5 (both sides possible)
Es : |” 1 ‘” : *) Only one port is necessary.
| N e N | All ports are plugged for shipment.
i 1 i
| |
D ;
Size Dimensions (mm) Weight
A A, B B, ax D E, E, E; F, F, Fs F, H H11) H, N, S, X (kg)
15 55 34.0 39 58.5 16 15 15 15,5 16.1 34.0 5.6 34.0 24 20.8 11.6 45 M4 6.5 0.29
20 66 43.0 39 615 20 20 20 9.0 6.0 345 45 173 30 27.0 155 6.0 M6 5.5 0.41
25 75 49.0 35 56.5 22 20 20 50 7.0 30.0 7.0 17.5 36 325 200 80 M6 55 0.50
30 90 58.0 39 68.5 25 22 22 85 10.3 245 85 15.0 42 385 240 90 M8 55 0.81
35 100 68.0 39 67.5 28 24 24 75 12.0 245 11.0 145 48 44.0 28.0 100 M8 55 1.00
45 120 78.8 49 825 30 26 26 115 145 295 145 19.5 60 52.0 35,5 15.0 M10 5.5 1.84
55 128 86.8 49 825 30 30 30 95 17.0 295 17.0 195 70 57.0 40.0 15.0 M10 5.5 2.08
65 138 96.8 49 82.5 30 30 30 95 145 295 145 195 90 73.5 55.0 20.0 M10 5.5 2.86
20/40 80 59.0 39 58.5 16 20 20 155 5.0 31.0 5.0 4.5 27 235 14.0 4.5 M4 5.5 0.39
25/70 120 94.0 35 56.5 22 50 20 5.0 9.0 30.0 7.0 17.5 35 325 200 80 M6 55 0.68
35/90 156 124.0 42 70.5 28 60 20 9.5 14.0 36,5 11,5 18.0 50 45.5 30.0 10.0 M10 5.5 0.89

1) For ball runner block .H. (...High...) Spacer plate necessary
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Pneumatic clamping units LCP

R1619 .42 74

Note
Can be used on all ball guide rails SNS.

Clamping by pressure application
» Max. pneumatic operating pressure:
8 bar
» Operating temperature range t: 0 - 60 °C

Installation information

» Make sure the adjoining structure is sufficiently rigid.
» Use only filtered and lubricated air. The specified filter
Switching?) with standard air port mesh size is 25 pym.

» Read the mounting instructions before start-up.

APay attention to the safety information about clamping

= /’ﬁ@@— and braking elements. =2 170

|
[T 1]
a) Air port
b) Air filter
Nominal width:
Sizes 15 = 20: min. 4 mm
Sizes 25 — 65: min. 6 mm
Size Material number Holding force Air consumption (normalized)
Pneumaticl) Air port
(N) (dm3/stroke)
25 R1619 242 74 850 0.015

1) Holding force at 6 bar. Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68).
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LCP
e)
N3
Hy
= ©) b)—a)
=
X L,,
[}
[
& =
o8, sw7| H N B
|
[ |
M
82 a) Air port*) M5 on both sides for release pressure
b) Air port*) M5 on both sides for air filter
c) Only on add-on module.
d) Spacer plate (accessory)
e) Air filter: Port M5 (both sides possible)
*) Only one port is necessary.
All ports are plugged for shipment.
Size Dimensions (mm) Weight
A B E, E, E, F, F, Fsy F, H H11) H, N, S, X (kg)
25 61.4 41 23.9 9.5 9.75 6.5 36.0 6.5 24.5 36.0 32.5 24.55 7.7 M5 6.5 0.27

1) For ball runner block .H. (...High...) Spacer plate necessary.
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Pneumatic clamping units LCPS

R1619 .40 70

Note
Can be used on all ball guide rails SNS.

Clamps without pressurization (spring energy)
» Release pressure min.: 5.5 bar

» Max. pneumatic operating pressure 8 bar

» Operating temperature range t: 0 — 60 °C

Installation information

» Make sure the adjoining structure is sufficiently rigid.
» Use only filtered and lubricated air. The specified filter
Switching? mesh size is 25 pm.

for air-plus port » Pay attention to the installation instructions before

starting commissioning.

Switching?)
for standard air port

APay attention to the safety information about clamping
and braking elements. =3 170

RN P 4

a) Air port

b) Air filter

Nominal width:

Size 15 - 20: min. 4 mm
Size 25 - 65: min. 6 mm

a) Air port

b) Air-plus port
Nominal width:

Size 15 = 20: min. 4 mm
Size 25 - 65: min. 6 mm

Size Material number Holding force Air consumption (normalized)
Spring energy?!) With air-plus port? Air port Air-plus port
(N) (N) (dm3/stroke) (dm3/stroke)
25 R1619 240 70 650 1050 0.015 0.082

1) Holding force achieved by spring energy. Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68).
2) Increased holding force by additional application of air at the air-plus port at 6.0 bar. Switching via 5/2 or 5/3-way directional control valve.
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LCPS
A Fy4
e) ) "
Fa
N3
Ho
Hy =
|
=
=
c) a)—b)
@8, SW7
~D .|
a) Air port*) M5 on both sides for release pressure
b) Port*) M5 on both sides for air-plus port or air filter
c) Only on add-on module.
d) Spacer plate (accessory)
e) Air filter: Port M5 (both sides possible)
*) Only one port is necessary.
All ports are plugged for shipment.
Size Dimensions (mm) Weight
A A, B By hax D E, E, E, F, F, Fy F, H H11) H, H, N, S, X (kg)
25 61.4 24.5 41 62.5 22 239 95 9.75 6.5 245 6.5 36.0 36 325 20.0 2455 7.7 M5 6.5 0.35

1) For ball runner block .H. (...High...) Spacer plate necessary.
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Manual clamping elements product description

Application areas

» Table crossbars and slides

» Width adjustment

» Mechanical stops

» Positioning on optical instruments and measuring
tables

Characteristic features

» Simple, reliable construction in compact design
» Manually operated clamping element without auxiliary
power

Special features of HK:
» 500,000 clamping cycles (B10d value)

Further highlights

» Freely adjustable hand lever

» Symmetrical force application to ball guide rail via
floating contact profile

» Precise positioning

» Holding forces up to 2,000 N

Spacer plate

For assembly with ball runner blocks, high version,
SNH R1621 or SLH R1624.

APay attention to the safety information about clamping and braking elements. <& 170

Model overview, accessories, manual clamping units, spacer plate

HK HK

Spacer plate

For clamping units MK, MKS
and HK

Clamping by manual pressure

The clamping profiles are pressed against the web surfaces of the guide rail

by the action of the hand lever.

Pressure applied by hand lever Hand lever disengaged

.
= [De ]

)

[ ]
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R1619 .42 82

Note

Can be used on all ball guide rails SNS.

Manual clamping
» Operating temperature range t: 0 — 70 °C

Installation information

» Make sure the adjoining structure is sufficiently rigid.
» Read the mounting instructions before start-up.

Size | Material number Hf°'di"13) Tightening torque ), pay attention to the safety information about clamping
orce .
(N) (Nm) and braking elements. =& 170
15 R1619 142 82 1200 4
20 R1619 842 82 1200 5
25 R1619 242 82 1200 7
30 R1619 742 82 2 000 15
35 R1619 342 82 2 000 15
45 R1619 442 82 2 000 15
55 R1619 542 82 2 000 22
65 R1619 642 82 2 000 22
HK -
E4
X b) X
* A N L 1 TFW 7 Sy
a) |
/ AT AR
r———T— T ~/T7T— T ———7 \;J i \;J ~ 7
Ng (N \@ 1 A Bl Eo | 1t A
ul = ] PR =

| C i 1

i Es i

i . Ly
a) Spacer plate (accessory)
b) Position of hand lever adjustable
Size Dimensions (mm) Weight

A B c E, E, E, H H® L L, L2 N, s, (kg)

15 47 25 19.0 17 17 4.0 24 19 44 30.0 33.0 5 M4 0.16
20 60 24 24.5 15 15 4.5 30 23 44 30.0 33.0 6 M5 0.23
25 70 30 29.3 20 20 5.0 36 29 64 38.5 41.5 7 M6 0.43
30 90 39 34.0 22 22 8.5 42 33 78 46.5 50.5 8 M6 0.82
35 100 39 38.0 24 24 7.5 48 41 78 46.5 50.5 10 M8 1.08
45 120 44 47.0 26 26 9.0 60 48 78 46.5 50.5 14 M10 1.64
55 140 49 56.5 30 30 9.5 70 51 95 56.5 61.5 14 M14 1.71
65 160 64 69.5 35 35 14.5 90 66 95 56.5 61.5 20 M16 2.84

1) Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68).

2) Hand lever disengaged
3) For ball runner block .H. (...High...) Spacer plate necessary
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Manual clamping units HK

R1619 .42 83

Note
Can be used on all ball guide rails BNS.

Manual clamping
» Operating temperature range t: 0 — 70 °C

Installation information
» Make sure the adjoining structure is sufficiently rigid.
» Read the mounting instructions before start-up.

Size | Material number "'°|di“18) Tightening torque £\ Pay attention to the safety information about clamping
force . .
(N) (Nm) and braking elements. =3 170
25/70 | R1619 242 83 1200 7
35/90 | R1619 342 83 2 000 15
HK wide 1
a) T
L
A
N3 NN | mic N |
i ‘ s
H1 i _J—IJ
| C
i
i
E4
777777777777 1,,,,,,,,,,,,,‘”
1 S,
H‘ i L
Y 3 Y ,
Y | Y (- AL
| |
B E» i R
AN 1 A — Ve
7 | 7
| L
=0 1
A e i Lo
a) Position of hand lever adjustable
Size |Dimensions (mm) Weight
A B c E, E, E, H H, L L, L,2 N, S, (kg)
25/70 120 39 28.2 50 25 7.0 35 30 64 38.5 41.5 11 M6 0.77
35/90 145 39 38.0 60 20 9.5 50 39 78 46.5 50.5 11 M8 1.38

1) Testing is performed in the installed condition with a film of lubricating oil (ISO VG 68).

2) Hand lever disengaged
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Spacer plate

For clamping units MK, MKS and HK

Note
For assembly with ball runner blocks, high version,
SNH R1621 or SLH R1624.

Spacer plate A
D I [ ———
Eq ad
N ; A
\\/ | \\/
B | E2
oobom
U\
|

R1619 .40 65 Size Material number | Dimensions (mm) Weight
A B D d E, E, (kg)
Suitable for clamping units: 15 R1619 140 65 55 39 4 4.5 15 15 0.065
25 R1619 240 65 75 35 4 6.5 20 20 0.078
> R1619 .42 60 (MK) 30 R1619 740 65 90 39 3 8.5 22 22 0.077
» R1619 .40 60 (MKS) 35 R1619 340 65 100 39 7 8.5 24 24| 0.202
45 R1619 440 65 120 49 10 10.5 26 26 0.434
55 R1619 540 65 128 49 10 10.5 30 30 0.465
R1619 42 .5 Size Material number | Dimensions (mm) Weight
A B D d E, E, (kg)
Suitable for clamping units: 15 R1619 142 85 47 25 4 4.5 17 17 0.035
25 R1619 242 85 70 30 4 6.5 20 20 0.062
> R1619.42 82 (HK) 30 R1619 742 85 90 39 3 6.5 22 22 0.080
35 R1619 340 65 100 39 7 8.5 24 24 0.202
45 R1619 442 85 120 44 10 10.5 26 26 0.387
55 R1619 542 85 140 49 10 14.5 30 30 0.511
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Product description

Gear racks with helical teeth
for all ball guide rails SNS,

for mounting from above, in
sizes 25, 30 and 35.

Combination of gear rack
with pinion drive and ball rail

systems (see application
examples).

The ball rail system and

gear rack can be mounted
on profile framing system
elements.

Only gear racks and ball rail
systems of the same size
can be combined.

For information about the
rack and pinion, refer to the
catalog entitled “Ball Rail
Systems with a Rack”.
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General mounting instructions

199

The following notes relating to mounting apply to all ball rail systems. However, different specifications exist with regard to
the parallelism of the guide rails and to mounting the ball runner blocks with screws and locating pins. This information is
provided separately alongside the descriptions of the individual types of ball rail systems.

A In the case of overhead installation (hanging installation) or vertical installation, the ball runner block can release from
the ball guide rail due to the balls being lost or broken. Secure the ball runner block from falling! Danger of death!

We recommend the use of protection against falling loads!

ARexroth ball rail systems are high-quality products. Particular care must be taken during transportation and subsequent
mounting. The same care must be taken with cover strips. All steel parts are protected with anti-corrosion oil.
It is not necessary to remove this oil provided the recommended lubricants are used.

Mounting examples

Ball guide rails
Each guide rail has ground reference surfaces on both
sides.

Possibilities for side fixing:

1 Reference edges

2 Clamping strips

3 V-guides

Note

» Guide rails without side fixing have to be aligned
straight and parallel when mounting, preferably using a
straightedge.

» Recommended limits for side load if no additional lateral
retention is provided, see the individual ball runner
blocks.

Ball runner block
Each ball runner block has a ground reference edge on one
side (see dimension V; in the dimension drawings).

Possibilities for additional fixing:
1 Reference edges

2 Clamping strips

4 Pinning

Notes

Installation with fixing of both ball guide rails and both
ball runner blocks

Installation with fixing of one ball guide rail and one ball
runner block

» Before installing the components, clean and degrease all mounting surfaces.
» Please ask for the “Mounting Instructions for Ball Rail Systems”.

» After mounting, it should be possible to move the ball runner block easily.
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General mounting instructions

Maximum forces and
moments of profiled
guide rails according
to 1SO 12090-1

(DIN 637)

lllustration of static pull
forces and moments

The maximum load on a profiled guide rail is defined not only by the static load-bearing
capacity C, in accordance with ISO 14728 Part 2 and the static moments M,, from the
rolling contact, but also by the screw connections. As a rule, runner blocks are fastened
using 4 or 6 screws. Guide rails have a regularly spaced single-row threaded connection.

If the runner block is positioned exactly over a rail screw, this screw will absorb the largest
portion of the load. For this reason, the load-bearing capacity is primarily dependent on
the length of the runner block, the rail hole spacing, the screw size and the width of the
rail contact surface. Slipping or mismatches on exceeding a maximum load limit is primar-
ily defined by the screw fastening of the rail.
The table shows the permissible static tensile forces and moments around the guide axis
for profiled rail systems in various versions for screw tightening torques with strength

class 8.8.

X
tmax

TF Zugmax

N NV

Fig. 1

Standard ball rail systems

Ball runner block

Size Short Standard length Long

Frax (N) | M, .. (Nm) Frax (N) | M ... (Nm) Frax (N) | M, ... (Nm)
15 3200 22 3700 26 4200 30
20 5500 51 6400 60 7300 68
25 8100 87 9400 100 10800 120
30 15900 210 18500 240 21100 280
35 15800 250 18500 300 21100 340
45 39300 830 45900 970 52400 1100
55 54600 1400 63700 1600 72800 1800
65 75600 2200 88200 2600 100800 3000
Wide ball rail systems
Ball runner block
Size Standard length

Foax (N) M, nax (Nm)

20/40 8460 140
25/70 26100 530
35/90 38900 1430

A with dynamic stress, the forces and moments according to the table should be devalu-
ated by at least 35 % as a guideline value. If necessary, you must consider the forces
and moments (in derogation from Figure 1).
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Maximum static side For safe structural design the application includes the usage of stop strips on runner block
load without stop and rail. If stop strips are not used on the runner block or the rail, then if a load is applied
strips for strength in the transverse direction the guide may slip as soon as the side loads in the table are
class 8.8 exceeded. The stated maximum side loads apply for screw strength class 8.8 and an adjoin-
(as per DIN 637) ing structure made of steel or cast iron.

Standard ball rail systems

Ball runner block

Size Short Standard length Long
Finax (N) Frnax (N) Froax (N)

15 240 280 320
20 410 480 550
25 610 710 810
30 1200 1400 1600
35 1200 1400 1600
45 3000 3400 3900
55 4100 4800 5500
65 5700 6600 7600

Bolted connections Size | FNS R1651, FLS R1653, SNS R1622, SLS R1623, Rail

tightening torques FKS R1665, FKN R1663 SNH R1621, SLH R1624,

for profiled guide SKS R1666, SKN R1664

rails with strength mounted from mounted from mounted from

above below above

class 8.8 o | Ma(Nm) | g [My(Nm) | @ [ M, (Nm) om | My (Nm)

(accordlng to 15 M5 6 M4 3 M4 3 M4

DIN 637) 20 M6 10 M5 6 M5 6 M5
25 M8 25 M6 10 M6 10 M6 10
30 M10 49 M8 24 M8 25 M8 24
35 M10 49 M8 24 M8 25 M8 24
45 M12 83| M10 48 M10 49 M12 83
55 M14 130 M12 81 M12 83 M14 130
65 M16 200 M14 130 M16 200 M16 200
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Mounting

Reference edges,
corner radii

Examples of combinations
The combinations shown
here are examples.
Basically, any ball runner
block may be combined
with any of the ball guide
rail types offered.

Fastening screws

A in the case of high screw
stress, always check the
safety of the screws.

For more information
on this topic, see the
“General mounting

instructions” section.

Guide rail with normal and long runner blocks

Ball runner blocks (flange)
FNS, FLS, FNN

Ball guide rails

R1605, R1606, R1645, R2045
(for mounting from above)

Ball guide rails
R1607, R1647, R2047

(for mounting from below)

Ball runner blocks (slimline)
SNS, SLS, SNH, SLH, SNN

Ball guide rails
R1605, R1606, R1645, R2045
(for mounting from above)

t O, 0, t Os
7 /|
I Neg Ng
/7
hy Lg;,; SR AL
hqd [
Nyo
r -
N
O¢
Size Dimensions (mm)
h1 min h1 maxl) h2 N8 N10 r1 max r2 max
15 2.5 3.5 4 6 7.0 0.4 0.6
20 2.5 4.0 5 9 9.5 0.6 0.6
103 -
25 3.0 5.0 5 10 12.0 0.8 0.8
113) -
30 3.0 5.0 6 10 9.0 0.8 0.8
35 3.5 6.0 6 13 13 0.8 0.8
45 4.5 8.0 8 14 13 0.8 0.8
55 7.0 10.0 10 20 23 1.2 1.0
65 7.0 10.0 14 22 26 1.2 1.0
1) If using clamping and braking elements, pay attention to H1 values.
Size Screw sizes
Ball runner block Ball guide rail
0o, 0,2 o,V2 (o 0, O¢
1ISO 4762 DIN 6912 1SO 4762 1SO 4762 1ISO 4762 1SO 4762
4 pieces 2 pieces 6 pieces 4 pieces
15 M4x12 M4x10 M5x12 M4x12 M4x20 M5x12
20 M5x16 M5x12 M6x16 M5x16 M5x25 M6x16
25 M6x20 M6x16 M8x20 M6x18 M6x30 M6x20
30 M8x25 M8x16 M10x20 M8x20 M8x30 M8x20
35 M8x25 M8x20 M10x25 M8x25 M8x35 M8x25
45 M10x30 M10x25 M12x30 M10x30 M12x45 M12x30
55 M12x40 M12x30 M14x40 M12x35 M14x50 M14x40
65 M14x45 M14x35 M16x45 M16x40 M16x60 M16x45

1) When fastening the ball runner block from above with only four screws O,:
Permissible lateral force 1/3 lower and rigidity less

2) When fastening the ball runner block with six screws:
Tighten the center screws to tightening torque M, of strength class 8.8

3) SNN ball runner block
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Locating pins

A if the guideline values for the permissible lateral force
are exceeded (see the corresponding ball runner
blocks), you must fix them additionally by pinning.

For the recommended dimensions for pin holes, refer to the
dimension drawing and the dimensions.

Possible pin types
» Taper pin (hardened) or
» Straight pin ISO 8734

Note

» At the recommended positions for pin holes, there may
be pre-drilled holes in the middle of the ball runner
block due to production-related issues (& < S,).
They are suitable for drilling out.

» If is necessary to carry out pinning at a different posi-
tion (e.g. the middle lube port), dimension E, must not
be exceeded in the longitudinal direction (for dimension
E, refer to the dimension tables of the corresponding
ball runner blocks).

Comply with dimensions E; and E,!

» Do not finish the pin holes until after installation.

» Please ask for the “Mounting Instructions for Ball Rail
Systems”.

203

Ball runner blocks (flange)
FNS, FLS, FNN

Ball runner blocks (slimline)
SNS, SLS, SNH, SLH, SNN

e
N e
7y Wy
9 s [ o O
& & Ey & © Ep
A @ A & | ©
N2 N ,i‘l/
! T T
C© ©]
E, Es
Size Dimensions (mm)
E4 E5 L101) N9 max 5101)
15 38 26 18 6.0 4
20 53 32 24 7.5 5
492) 6.52)
25 55 35 32 9.0 6
602 7.02
30 70 40 36 12.0 8
35 80 50 40 13.0 8
45 98 60 50 18.0 10
55 114 75 60 19.0 12
65 140 76 60 22.0 14

1) Taper pin (hardened) or straight pin (1ISO 8734)

2) Ball runner block FNN and SNN
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Mounting

Reference edges,
corner radii

Examples of
combinations

The combinations shown
here are examples. Basi-
cally, any ball runner block
may be combined with any
of the ball guide rail types
offered.

Bolting the ball runner
blocks with two screws is
completely adequate up to
the maximum load.

(Refer to the corresponding
ball runner blocks for the
maximum load capacity and
load moments).

Fastening screws

Aln the case of high screw
stress, always check the
safety of the screws.

For more information on
this topic, see the “Gen-
eral mounting instruc-
tions” section.

Guide rail with short and super runner blocks

Ball runner blocks (flange)
FKS, FKN

Ball guide rails
R1605, R1606, R1645
(for mounting from above)

Ball guide rails

R1607, R1647
(for mounting from below)

Ball runner blocks (slimline)
SKS, SKN

Ball guide rails
R1605, R1606, R1645
(for mounting from above)

t 0, t Oy t Os
v
/ ]/P ¢ vid
Ng i Ng
hyd
"
O¢
Size Dimensions (mm)
hl min 1 max h2 NS N10 I'1 max r2 max
15 2.5 3.5 4 6 7.0 0.4 0.6
20 2.5 4.0 5 9 9.5 0.6 0.6
102) —
25 3.0 5.0 5 10 12.0 0.8 0.8
112) -
30 3.0 5.0 6 10 9.0 0.8 0.8
35 3.5 6.0 6 13 13.0 0.8 0.8
1) If using clamping and braking elements, pay attention to H1 values.
2) SKN ball runner block
Size Screw sizes
Ball runner block Ball guide rail
0o, o, Oy 0, O¢
ISO 4762 ISO 4762 ISO 4762 I1SO 4762 ISO 4762
2 pieces 2 pieces 2 pieces
15 M4x12 M5x12 M4x12 M4x20 M5x12
20 M5x16 M6x16 M5x16 M5x25 M6x16
25 M6x20 M8x20 M6x18 M6x30 M6x20
30 M8x25 M10x20 M8x20 M8x30 M8x20
35 M8x25 M10x25 M8x25 M8x35 M8x25
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Locating pins

Aifthe guideline values for the permissible lateral force
are exceeded (see the corresponding ball runner
blocks), you must fix them additionally by pinning.

For the recommended dimensions for pin holes, refer to the
dimension drawing and the dimensions.

Possible pin types
» Taper pin (hardened) or
» Straight pin ISO 8734

Note

» At the recommended positions for pin holes, there may
be pre-drilled holes in the middle of the ball runner
block due to production-related issues (& < S,).
They are suitable for drilling out.
Comply with dimensions E, and Eg!

» Only prepare the pin holes after the installation is com-
plete.
Please ask for the “Mounting Instructions for Ball Rail
Systems”.

Permitted alignment error for Super ball runner blocks

at the guide rail and at the ball runner block

Ball runner blocks (flange)

Ball runner blocks (slimline)

FKS, FKN SKS, SKN
S‘L S1o
// L 1
= | |
2N | s
| Z |
10 ‘ [@7 ‘ t Ng
9 I i
N N\
Zh ] oy
[ - 1 I 2 I
o\ ’/-“ ‘ . ;
®) (o Rt oo+
f i
O & T[ 0 K> <2 10
Lo ] =]
E4 Es
Size Dimensions (mm)
E4 E5 E10 I'101) N9 max 5101)
15 38 26 9 18 3.0 4
20 53 32 10 24 3.5 5
492) 2.02
25 55 35 11 32 7.0 6
602) 5.02)
30 70 40 14 36 10.0 8
35 80 50 15 40 12.0 8

1) Taper pin (hardened) or straight pin (ISO 8734)

2) Ball runner block FKN and SKN
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Mounting

Reference edges, corner
radii, screw sizes

Examples of combinations
The combinations shown
here are examples. Basi-
cally, any ball runner block
may be combined with any
of the ball guide rail types
offered.

Fastening screws

A in the case of high screw
stress, always check the
safety of the screws.

For more information on
this topic, see the “Gen-
eral mounting instruc-
tions” section.

Guide rail with wide runner block

Ball guide rails
R1673, R1675, R1676
(for mounting from above)

Ball runner blocks (flange) BNS

Ball guide rails
R1677

(for mounting from below)

Ball runner blocks (compact) CNS

Ball guide rails
R1673, R1675, R1676
(for mounting from above)

. o Oy
Z
% 7
‘ / / Ng
¢ o
? s iz
hy M Yol
. i
NN
ANNN ¢
Size Dimensions (mm)
h1 min h1 maxl) h2 N8 N82) N10 I’1 max I’2 max
20/40 2.0 2.5 4 9.5 11 5.5 0.5 0.5
25/70 3.0 4.5 5 10.0 13 9.0 0.8 0.8
35/90 3.5 6.0 6 13.0 - 11.0 0.8 0.8
Size Screw sizes
Ball runner block Ball guide rail
0, 0, 0, s O,
1SO 4762 DIN 6912 1ISO 4762 1SO 4762 1SO 4762
4 pieces 2 pieces 6 pieces
20/40 M5x16 M5x12 M6x16 M4x20 M5x12
25/70 M6x20 M6x16 M8x20 M6x30 M6x20
35/90 M8x25 M8x20 M10x25 M8x35 M8x25

1) If using clamping and braking elements, pay attention to H1 values.
2) CNS ball runner block
3) When fastening the ball runner block with six screws:
Tighten the center screws to tightening torque M, of strength class 8.8.
Always use middle fastening screws; otherwise there is a risk.
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Locating pins
A . . Ball runner blocks (flange) Ball runner block (compact)
|f the gUIde|Ine Va|ueS BNS CNS
for the permissible
lateral force are
exceeded (see the cor- S
responding ball runner . -
!
blocks), you must fix / !
them additionally by S 0 8 N ¢N9 Lo
{
pinning. i
For the recommended N\
dimensions for pin holes,
refer to the dimension ‘ ‘
) ) Iz 2 Iz 2
drawing and the dimen- IS N | = N |
. I |Z> ] |f,>
sions. 1N | N7
Possible pin types
» Taper pin (hardened) or Mg L= e, 25 o E,
» DINISO 8734
Straight pln 1S, 17N 1A N 75 AN
Wz Wz W\ N[ N7 |7
I — ]
E4 Es
Size Dimensions (mm)
E4 Es L101) N9 max 5101)
20/40 70 46 24 7 5
25/70 107 76 32 8 6
35/90 144 - 32 8 8
1) Taper pin (hardened) or straight pin (ISO 8734)
Note

» At the recommended positions for pin holes, there may
be pre-drilled holes in the middle of the ball runner
block due to production-related issues (& < S, ).

They are suitable for drilling out.

» If is necessary to carry out pinning at a different posi-
tion (e.g. the middle lube port), dimension E, must not
be exceeded in the longitudinal direction (for dimension
E, refer to the dimension tables of the corresponding
ball runner blocks).

Comply with dimensions E, and Eg!

» Only prepare the pin holes after the installation is com-
plete.

» Please ask for the “Mounting Instructions for Ball Rail
Systems”.
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Installation tolerances

Vertical offset

If you comply with the permissible vertical offset S, and S,
the effect on the service life is, in general, negligible.

Permissible vertical offset in the transverse direction S,
You must deduct from the permissible vertical offset S, of
the ball guide rails the tolerance for dimension H according
to the table containing the accuracy classes in the “General
product description” chapter.

Bosch Rexroth AG, R999000485 (2014-12)

Ball runner block Calculation factor Y for preload class

Cco C1

Cc2

C3

Steel 43-10%| 2.8-10%| 1.7-10%

1.2-104

Short made of steel | 5.2-10%| 3.4-10%

Super ball runner 8.0-104| 6.0-104
blocks

Aluminum 7.0-10%| 5.0-104 - -
S;,=a-Y
Key

S, =Permissible vertical offset of the ball guide rails
a =distance between guide rails
Y = calculation factor, transverse direction

Preload classes

CO = Without preload (clearance)
C1 = Moderate preload

C2 = Average preload

C3 = High preload




Mounting instructions, ball runner blocks and ball guide rails | Ball rail systems 209

Permissible vertical offset in the longitudinal direction S,
You must deduct from the permissible vertical offset S, of
the ball runner blocks the “Max. difference of dimension H
on one rail” tolerance according to the table containing the
accuracy classes in the “General product description” chap-
ter. You must deduct from the permissible vertical offset S,
of the ball runner blocks the “Max. difference of dimension
H on one rail” tolerance according to the table containing

the accuracy classes in the “General product description” b
chapter.

Ball runner block | Calculation factor X for preload class
Short Normal Long
Steel 6.0 - 10° 4.3-10° 3.0-10°
Aluminum - 6.0-10° -
S,=b-X
Key
S, =Permissible vertical offset of the ball runner blocks  (mm)
b =distance between runner blocks (mm)
X = calculation factor, longitudinal direction (-)
Permissible deviation from
straightness in the longitu-
dinal direction with two 10’ ’/ L
consecutive Super ball == -':::ii 3
|
runner blocks J l I j

The ball runner blocks can
automatically compensate
unevenness of 10'in the
longitudinal direction.
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Installation tolerances

General notes

The following notes on mounting apply to all ball rail systems.
Rexroth ball rail systems are high-grade quality products.
Particular care must be taken during transportation and subsequent mounting. The same care must be taken with cover

strips.

All steel parts are protected with anti-corrosion oil.
It is not necessary to remove this oil provided the recommended lubricants are used.

Aln the case of overhead installation (hanging installation), the ball runner block can release from the guide rail due to
the balls being lost or broken. Secure the ball runner block from falling!

Parallelism of the rails after
mounting

Values measured on the ball
guide rails and the ball runner
blocks

The values for the parallelism
offset P1 apply to the entire
standard range of ball runner
blocks.

The parallelism offset P, raises

the preload slightly on one side.

If you comply with the table
values, the effect on the service
life is, in general, negligible.

Preload classes

CO = Without preload (clearance)
C1 = Moderate preload

C2 = Average preload

C3 = High preload

Ball runner block Size Parallelism offset P, (mm)
with preload class
co Cc1 c2 C3
Steel ball runner blocks with | 15 0.015 0.009 0.005 0.004
precision installation?) 20 0.018 0.011 0.006 0.004
25 0.019 0.012 0.007 0.005
30 0.021 0.014 0.009 0.006
35 0.023 0.015 0.010 0.007
45 0.028 0.019 0.012 0.009
55 0.035 0.025 0.016 0.011
65 0.048 0.035 0.022 0.016
Steel ball runner blocks, short | 15 0.018 0.011 - -
20 0.022 0.013 - -
25 0.023 0.014 - -
30 0.025 0.017 - -
35 0.028 0.018 - -
Super ball runner blocks 15 0.025 0.017 - -
20 0.029 0.021 - -
25 0.032 0.023 - -
30 0.035 0.026 - -
35 0.040 0.030 - -
Aluminum ball runner blocks 15 0.021 0.014 - -
25 0.026 0.017 - -
30 0.029 0.019 - -
35 0.035 0.022 - -

1) The precision installation unit is a rigid, high-precision surrounding structure.

With standard installation, the surrounding structure is of flexible design and it is possible to work
with double the tolerance values of the parallelism offset.
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Composite ball guide rails

Notes on guide rails

» Matching sections of a composite guide rail are identified as such by a label on the packaging. All sections of the same
rail have the same serial rail number.

» The numbering is marked on the top of the guide rail.

Guide rail made up of two sections
L+15
a)
I I
Ve SEEEE 1Y A B )
o © o, .0 0o ©
c) d) c)
Guide rail made up of three or more sections
L+15
a) b) a) b)
_____ ! I ! i 1 ! N N 1
i I I ! 001 | 001 ! i I I 002 | 002 ! I - ‘
c) d) d) c)

L = Rail length (mm)
ng = Number of holes (=)
a) Joint

b) Serial rail number
c) Full rail identification code on first and last sections
d) Joint number

Note on cover strip

» For composite rails, a one-piece cover strip to cover the total length L is supplied separately.
» Secure the cover strip!

Note on the adjoining structure
Permissible hole position tolerances of the mounting holes for the adjoining structure

Size Hole position tolerance (mm)
15 - 35 0.2
45 - 65 0.3
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Notes on lubrication

As using a progressive lubrication system, with grease lubrication, please pay attention to the minimum dosing amount
for relubrication stated in table 9.

A we recommend carrying out initial lubrication separately using a grease gun before connecting to the central lubrica-
tion system.
If using a central lubrication system, you must make sure that all the pipes and elements are filled with lubricant and do
not contain any air pockets until they are connected to the consumer (ball runner block).
The number of pulses results from the partial amounts and the piston distributor size.

» With fluid grease lubrication according to table 9

» With oil lubrication according to table 14

A The seals on the ball runner block must be oiled or greased with the respective lubricant before installation.

As you use different lubricants than the ones stated, you may find that relubrication intervals are shorter and that perfor-
mance decreases with short stroke and load ratio; in addition, chemical interactions can take place between the plas-
tics, lubricants and the preservative agents. In addition, pumpability in single-line central lubrication systems must be
guaranteed.

APumping or storage tanks for the lubricant must be fitted with a stirrer to guarantee the flow of lubricant (to avoid
funneling in the tank).

AYou must not use lubricants containing solid lubricating components (like graphite and MoS, for example)!

Aln the case of basic lubrication at the factory, grease and oil lubrication are possible.
In the case of re, it is not possible to change from grease to oil lubrication.

A You must lubricate ball runner blocks without lubrication at the factory before commissioning.

A when applying lubricant at the start or after a relatively long standstill, carry out two to five lubrication pulses in suc-
cession. When the system is in operation, 3 to 4 pulses per hour are recommended, irrespective of the distance trav-
eled. If possible, carry out lubrication in one lubricating stroke. Carry out cleaning cycles (see “Maintenance”).

A In the case of environmental influences such as contamination, vibration, jolting, etc., we recommend shortening the
relubrication intervals appropriately. Even under normal operating conditions, the system must be relubricated at the
latest after 2 years due to aging of the grease.

If your application involves more demanding environmental requirements (such as clean room, vacuum, food industry
applications, increased exposure to fluids or aggressive media, extreme temperatures), please consult us. Each application
must be considered on its own merits in order to chose the most appropriate lubricant. Be sure to have all the information
concerning your application at hand when contacting us.

Rexroth recommends piston distributors manufactured by SKF. These should be installed as close as possible to the lube
ports of the ball runner blocks. Long lines and small line diameters should be avoided, and the lines should be laid on an
upward slant. Install the lines at a gradient.

Refer to the chapter entitled “Ball runner block accessories” for a selection of possible lube ports (in this connection,
contact the manufacturer of your lubrication system too).

If other consumers are connected to the single-line centralized lubrication system, the weakest link in the chain will deter-
mine the lubrication cycle time.

For the “Dynalub” product and material safety data sheet, visit our Web page www.boschrexroth.de/brl
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Notes on Dynalub

APay attention to the assignment of the ball rail system

Under conventional environmental conditions this ground-fiber, homogeneous grease is ideally suited for the lubrication of
linear elements:

» With loads up to 50 % C

» With short-stroke applications > 1 mm

» For the permissible speed range of ball rail systems

The product and material safety data sheet is available on our Web page at www.boschrexroth.de/brl.

Dynalub 510

Grease type

Properties:

» Lithium-based, high-performance grease of NLGI grade 2 according to DIN 51818 (KP2K-20 according to DIN 51825)
» Good water resistance

» Corrosion protection

» Temperature range: -20 to +80 °C
Material numbers for Dynalub 510:
» R3416 037 00 (cartridge 400 g)
» R3416 035 00 (hobbock 25 kg)
Alternative greases:

» Castrol Longtime PD2

» Elkalub GLS 135/N2

Dynalub 520

Liquid grease

Properties:

» Lithium-based, high-performance grease of NLGI grade 00 according to DIN 51818 (GPOOK-20 according to DIN 51826)
» Good water resistance

» Corrosion protection

» Temperature range: -20 to +80 °C
Material numbers for Dynalub 520:
» R3416 043 00 (cartridge 400 g)
» R3416 042 00 (bucket 5 kg)
Alternative greases:

» Castrol Longtime PDOO

» Elkalub GLS 135/N00

Notes on lubricant oil
We recommend Shell Tonna S3 M 220 or similar products with the following properties:
» Special demulsifying oil CLP or CGLP as per DIN 51517-3 for machine bed tracks and tool guides

» A blend of highly refined mineral oils and additives
» Can be used even when mixed with significant quantities of metalworking fluids
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L. ubrication

Lubrication using a grease gun or a progressive feeder system

APay attention to the “Note on lubrication” chapter: We recommend Dynalub 510. For more information, refer to the

“Note on lubrication” chapter.

ANever commission ball runner blocks without having carried out basic lubrication on them. In the case of pre-lubrication

at the factory initial lubrication is not necessary. Rexroth ball rail systems are delivered preserved.

Initial lubrication of the ball runner

blocks (basic lubrication)

Stroke > 2 - ball runner block length B,

(normal stroke)

» Attach one lube port per ball runner
block on the left-hand or the right-
hand side and lubricate it!

Initial lubrication is applied in three

partial quantities as specified in table 1:

1. Grease the ball runner block with the
first partial quantity as per table 1,
pressing it in slowly with the help of a
grease gun.

2. Run the ball runner block with three
double strokes of 3 ball runner block
length B,

3. Repeat steps 1 and 2 two more times.

4. Check whether you can see a film of
grease on the ball guide rail.

Stroke < 2 - ball runner block length B,

(short stroke)

» Attach two lube ports per ball runner
block; one each on the left-hand and
the right-hand side and lubricate
them!

Initial lubrication is applied to each fitting in
three partial quantities as specified in
table 2:

1. Grease each fitting on the ball runner
block with the first partial quantity as
per table 2, pressing it in slowly with
the help of a grease gun.

2. Run the ball runner block with three
double strokes of 3 ball runner block
length B,

3. Repeat steps 1 and 2 two more times.

4. Check whether you can see a film of
grease on the ball guide rail.

Bosch Rexroth AG, R999000485 (2014-12)

Size Initial lubrication (normal stroke)
Material number Material number
(not initially greased) (pre-lubricated)
R16.. ... 10 R20.. ... 04/0Z | R16.. ... R20.. ... R16.. ...
20/2z2 30/32 70/72
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 20
Partial amount (cm3)
15 0.4 (3x)
20 0.7 (3x)
25 1.4 (3x) Pre-lubricated with Dynalub 510 before
30 2.2 (3x) shipment
35 2.2 (3x)
45 -
55 9.4 (3x)
65 15.4 (3x) -
20/40 Pre-lubricated with Dynalub 510 before
25/70 - shipment
35/90 2.7 (3x) -
Table 1
Size Initial lubrication (short stroke)
Material number Material number
(not pre-lubricated) (pre-lubricated)
R16.. ... 10 R20.. ... 04/0Z | R16.. ... R20.. ... R16.. ...
20/2z 30/3z 70/7Z
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 20
Partial amount per port (cm3)
left right
15 0.4 (3x) 0.4 (3x)
20 0.7 (3x) 0.7 (3x)
25 1.4 (3x) 1.4 (3x) |  Pre-lubricated with Dynalub 510 before
30 2.2 (3x) 2.2 (3x) shipment
35 2.2 (3x) 2.2 (3x)
45 -
55 9.4 (3x) 9.4 (3x)
65 15.4 (3x) 15.4 (3x) -
20/40 Pre-lubricated with Dynalub 510 before
25/70 - shipment
35/90 2.7 (3x) | 2.7 (3x) -
Table 2



Lubrication using a grease gun or a progressive feeder system (continued)

Relubrication of runner blocks

Stroke > 2 - ball runner block length B,

(normal stroke)

» If the relubrication interval accord-
ing to diagram 1 or 2 =& 216 has
been reached, insert the relubrica-
tion amount in accordance with
table 3.

Stroke < 2 ball runner block length B,

(short stroke)

» If the relubrication interval accord-
ing to diagram 1 or 2 =& 216 has
been reached, insert the relubrica-
tion amount in accordance with
table 4 per lube port.

» Per lubrication cycle, the ball runner
block should be run with a double
stroke of 3 - ball runner block
length B;; however, the minimum
stroke must be ball runner block
length B;.
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Size Relubrication (normal stroke)
Material number Material number
R16.. ... 10 R20.. ... 04/0Z | R16.. ... R20.. ... R16.. ...
20/2z 30/3z 70/72
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72/7Y
R20.. ... o7 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 20
Partial amount (cm3) Partial amount (cm3)
15 0.4 (1x) 0.4 (2x)
20 0.7 (1x) 0.7 (2x)
25 1.4 (1x) 1.4 (2x)
30 2.2 (1x) 2.2 (2x)
35 2.2 (1x) 2.2 (2x)
45 - 4.7 (2x)
55 9.4 (1x)
65 15.4 (1x) -
20/40 1.0 (2x)
25/T - 1.4 (2x)
35/90 2.7 (1x) -
Table 3
Size Relubrication (short stroke)
Material number Material number
R16.. ... 10 R20.. ... 04/0Z | R16.. ... R20.. ... R16.. ...
20/2z 30/3z 70/72
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 20
Partial amount per port (cm3) Partial amount per port (cm3)
left right left right
15 0.4 (1x) 0.4 (1x) 0.4 (2x) 0.4 (2x)
20 0.7 (1x) 0.7 (1x) 0.7 (2x) 0.7 (2x)
25 1.4 (1x) 1.4 (1x) 1.4 (2x) 1.4 (2x)
30 2.2 (1x) 2.2 (1x) 2.2 (2x) 2.2 (2x)
35 2.2 (1x) 2.2 (1x) 2.2 (2x) 2.2 (2x)
45 - 4.7 (2x) 4.7 (2x)
55 9.4 (1x) 9.4 (1x)
65 15.4 (1x) 15.4 (1x) -
20/40 1.0 (2x) 1.0 (2x)
25/70 - 1.4 (2x) 1.4 (2x)
35/90 2.7 (1x) | 2.7 (1x) -
Table 4
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L ubrication

Load-dependent relubrication intervals
for grease lubrication using grease
guns or progressive feeder systems
(“dry axes™)

The following conditions apply:

» Grease lubricant Dynalub 510 or
alternatively Castrol Longtime PD 2

» No exposure to metalworking fluids

» Standard seals (SS)

» Ambient temperature:

T=20-30°C

Key

C = Dynamic load capacity (N)

Feomb = Dynamically combined
equivalent load (N)

Feomp/C = Load ratio (-)

s = Relubrication interval as
running distance (km)

Definition of F_,/C

The load ratio F_,,,,/C describes the
ratio of the dynamic equivalent load
with combined load on the bearing
Feomb (taking into account the internal
pre-tensioning force Fpr) and the
dynamic load capacity C.

Please consult us regarding the relu-

brication intervals in the following

cases:

» exposure to metalworking fluids

» with dust coverage (wood, paper,
etc.)

» use of double-lipped seals (DS)

» use of standard seals (SS) in combi-
nation with end seals or FKM seals
or seal kits

APay attention to the notes on lubrica-

tion!

Bosch Rexroth AG, R999000485 (2014-12)
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Liquid grease lubrication via single-line piston distributor systems

Fluid grease: We recommend Dynalub 520
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A Never commission ball runner blocks without having carried out basic lubrication on them. In the case of pre-lubrica-
tion at the factory initial lubrication is not necessary. Rexroth ball rail systems are delivered preserved.

Initial lubrication of the ball runner
blocks (basic lubrication)

Stroke > 2 - ball runner block length B,
(normal stroke)

» Attach one lube port per ball runner

block on the left-hand or the right-
hand side and lubricate it!

Initial lubrication is applied in three
partial quantities as specified in table 5:

1.

Grease the ball runner block with the
first partial quantity as per table 5,
pressing it in slowly with the help of a
grease gun.

. Run the ball runner block with three

double strokes of 3 - ball runner block
length B,

. Repeat steps 1 and 2 two more times.
. Check whether you can see a film of

grease on the ball guide rail.

Stroke < 2 - ball runner block length B,
(short stroke)
» Attach two lube ports per ball runner

block; one each on the left-hand and the
right-hand side and lubricate them!

Initial lubrication is carried out three times per
port using the partial amount stated in table 6:

1.

Grease each fitting on the ball runner
block with the first partial quantity as per
table 6, pressing it in slowly with the help
of a grease gun.

. Run the ball runner block with three dou-

ble strokes of 3 - ball runner block
length B,

. Repeat steps 1 and 2 two more times.
. Check whether you can see a film of

grease on the ball guide rail.

Size Initial lubrication (normal stroke)
Material number Material number
(not initially greased) (pre-lubricated)
R16.. ... 10 R20.. ... 04/0Z | R16.. ... R20.. ... R16.. ...
20/2z 30/3z 70/72
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 90
Partial amount (cm3)
15 0.4 (3x)
20 0.7 (3x)
25 1.4 (3x) Pre-lubricated with Dynalub 510 before
30 2.2 (3x) shipment
35 2.2 (3x)
45 -
55 9.4 (3x)
65 15.4 (3x) N
20/40 Pre-lubricated with Dynalub 510 before
25/70 - shipment
35/90 2.7 (3x) -
Table 5
Size Initial lubrication (short stroke)
Material number Material number
(not initially greased) (pre-lubricated)
R16.. ... 10 R20.. ... 04/0Z | R16.. ... R20.. ... R16.. ...
20/2z 30/3z 70/72
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 20
Partial amount per port (cm3)
left right
15 0.4 (3x) 0.4 (3x)
20 0.7 (3x) 0.7 (3x)
25 1.4 (3x) 1.4 (3x) Pre-lubricated with Dynalub 510 before
30 2.2 (3x) 2.2 (3x) shipment
35 2.2 (3x) 2.2 (3x)
45 -
55 9.4 (3x) 9.4 (3x)
65 15.4 (3x) 15.4 (3x) B
20/40 Pre-lubricated with Dynalub 510 before
25/70 - shipment
35/90 2.7 (3x) | 2.7 (3x) -
Table 6
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L ubrication

Relubrication of runner blocks

Stroke > 2 - ball runner block length B,

(normal stroke)

» |If the relubrication interval according
to diagram 3 or 4 has been reached,
insert the relubrication amount in
accordance with table 7.

Note

The necessary number of pulses is the
integer quotient from the minimum
relubrication amount according to table 7
and the smallest permissible piston
distributor size (2 minimum number of
pulses) according to table 9.

The smallest permissible piston distribu-
tor size also depends on the mounting
orientation.

The lubrication cycle results from divid-
ing the relubrication interval

by the determined number of pulses
(c.f. the rating example).

Stroke < 2 - ball runner block length B,

(short stroke)

» |If the relubrication interval according
to diagram 3 or 4 has been reached,
insert the relubrication amount in
accordance with table 8 per lube port.

» Calculate the required pulse count and
lubricant cycle time in the same way as
for relubrication (normal stroke).

» Per lubrication cycle, the ball runner
block should be run with a double
stroke of 3 - ball runner block
length B;; however, the minimum
stroke must be ball runner block
length B;.

APay attention to the notes on lubrica-
tion!

Bosch Rexroth AG, R999000485 (2014-12)

Size Relubrication (normal stroke)
Material number Material number
R16.. ... 10 R20.. ... 04/0Z | R16.. ... R20.. ... R16.. ...
20/2z 30/3z 70/72
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 20
Partial amount (cm3) Partial amount (cm3)
15 0.4 (1x) 0.4 (2x)
20 0.7 (1x) 0.7 (2x)
25 1.4 (1x) 1.4 (2x)
30 2.2 (1x) 2.2 (2x)
35 2.2 (1x) 2.2 (2x)
a5 - 4.7 (2x)
55 9.4 (1x)
65 15.4 (1x) N
20/40 1.0 (2x)
25/70 - 1.4 (2x)
35/90 2.7 (1x) -
Table 7
Size Relubrication (short stroke)
Material number Material number
R16.. ... 10 R20.. ... 04/0Z | R16.. ... R20.. ... R16.. ...
20/2z2 30/32 70/72
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 20
Partial amount per port (cm3) Partial amount per port (cm3)
left right left right
15 0.4 (1x) 0.4 (1x) 0.4 (2x) 0.4 (2x)
20 0.7 (1x) 0.7 (1x) 0.7 (2x) 0.7 (2x)
25 1.4 (1x) 1.4 (1x) 1.4 (2x) 1.4 (2x)
30 2.2 (1x) 2.2 (1x) 2.2 (2x) 2.2 (2x)
35 2.2 (1x) 2.2 (1x) 2.2 (2x) 2.2 (2x)
45 - 4.7 (2x) 4.7 (2x)
55 9.4 (1x) 9.4 (1x)
65 15.4 (1x) 15.4 (1x) -
20/40 1.0 (2x) 1.0 (2x)
25/70 - 1.4 (2x) 1.4 (2x)
35/90 2.7 (1x) | 2.7 (1x) -
Table 8
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Liquid grease lubrication via single-line piston distributor systems (continued)

Load-dependent relubrication
intervals for liquid grease lubrication T 100000
via single-line piston distributor
systems (“dry axes”) E 10000
s
The following conditions apply:
» Liquid grease Dynalub 520 or alter- 750 25
natively Castrol Longtime PD 00 375 e 35/?0
» No exposure to metalworking fluids 11% Size 55 | R
» Standard seals (SS) 75 s —2 ‘
» Ambient temperature:
T = 20-30°C 10
Key
C = Dynamic load capacity (N) 1O o012 02 03 04
Feomp = Dynamically combined Feomp/C—>
equivalent load (N)
Feoms/C = Load ratio (=) Graph 3
s = Relubrication interval Material number
as running distance (km) R16..... 10 R16..... 11 R16.. ... 60
Definition of F,,../C T 100000
The load ratio F,,,,/C describes the
ratio of the dynamic equivalent load ;E: Size 25, 30, 35, 45
with combined load on the bearing » :(5)355‘29 15, 26, 20/40, £5/7o
F.omp (taking into account the internal
pre-tensioning force F) and the 1000 B
dynamic load capacity C.
100
Please consult us regarding the relu- 10
brication intervals in the following
cases: :
» exposure to metalworking fluids 0 0,12 0,2 0,3 0,4
» with dust coverage (wood, paper, Feomb/C ——>
etc.) Graph 4
» use of double-lipped seals (DS) i
> use of standard seals (SS) in combi- r;(:ﬁr.lflolumber R16.. ... 20 R20....30 | R16...70 R20..... 90
nation with end seals or FKM seals R20..... 05 R16.. ... 21 R20....31 | R16.....71
or seal kits R20.. ... 06 R16.. ... 22 R20.. ... 32 R16.. ... 72
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73

APay attention to the notes on lubri-
cation!

R999000485 (2014-12), Bosch Rexroth AG
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L ubrication

Mounting orientation | - normal stroke
Horizontal

1 lube port can be used on a ball bearing guide
on the left or on the right

ll

>

~

Horizontal, top-down
Same port

Mounting orientation IV - short stroke
Horizontal

2 lube ports with one port each on the left-hand
ball bearing guide and on the right-hand one

Horizontal, top-down
Same ports

Mounting orientation Il - normal stroke

Vertical to inclined horizontal
1 lube port at top end cap

0° to max. +90°

Vertical to inclined horizontal, top-down
Same port

Mounting orientation Ill - normal stroke

Wall mounting
1 lube port can be used on a ball bearing guide
on the left or on the right

Same port

Mounting orientation V - short stroke

Vertical to inclined horizontal
2 lube ports with one port each on the top ball
bearing guide and on the bottom one

0° to max. +90°

Vertical to inclined horizontal, top-down
Same ports

Mounting orientation VI - short stroke

Wall mounting
2 lube ports with one port each on the left-hand
ball bearing guide and on the right-hand one

0° to max. £90°

Same ports

Smallest permissible piston distributor sizes for fluid grease lubrication via single-line consumption lubrication systems?)

Ball runner block Smallest permissible piston distributor size

(2 minimum number of pulses)

per port (cm3) with fluid grease of NLGI grade 00

Size
Material number Part number 15 20 25 30 35 45 55 65| 20/40 | 25/70 | 35/90
R16.. ... 10 Horizontal I, IV
R16.. ... 11 Vertical I, V - 0.30|0.30| - - - 0.30 | 0.30 - - 0.30
R16.. ... 60 Wall mount. lIl,

Vi
R20.. ... 04| R16.. ... 20| R20.. ... 30| R16.. ... 70| Horizontal I, IV
R20.. ... 0Z| R16.. ... 2Z| R20.. ... 3Z| R16.. ... 72| Vertical Il, V 0.030.03 | 0.06 | 010 0.10 0.03| 003
R20.. ... 05| R16.. ... 21| R20.. ... 31| R16.. ... 71
R20.. ... 06| R16.. ... 22| R20.. ... 32| R16.....72 0.03
R20.. ... OY| R16.. ... 2Y| R20..... 3Y R16.. ... 7Y aa" mount. Iil, 0.06 | 0.06 | 0.10 | 0.20| 0.20 B 0.06| 006
R20.. ... 07| R16.. ... 23| R20.. ... 33| R16.. ... 73
R20.. ... 920
Table 9

1) The following conditions apply:

- Fluid grease Dynalub 520 (or alternatively Castrol Longtime PD 00) and piston distributor made by SKF

- Lubrication channels must be filled
— Ambient temperature T = 20 — 30 °C

Bosch Rexroth AG, R999000485 (2014-12)




Oil lubrication via single-line piston distributor systems

Oil lubricant

We recommend Shell Tonna S3 M220 with the following properties:
» Special demulsifying oil CLP or CGLP as per DIN 51517-3 for machine bed tracks and tool guides
» A blend of highly refined mineral oils and additives
» Can also be used if intensely mixed with coolants/lubricants.

APay attention to the notes on lubrication!

tion at the factory initial lubrication is not necessary. Rexroth ball rail systems are delivered preserved.

Initial lubrication of the ball runner
blocks (basic lubrication)

Stroke > 2 - ball runner block length B,
(normal stroke)

» Attach one lube port per ball runner

block on the left-hand or the right-hand

side and lubricate it!

Initial lubrication is applied in two partial

quantities as specified in table 10:

1. Apply the first of the oil quantities as
specified in table 10 to the ball runner
block.

2. Run the ball runner block with three
double strokes of 3 - ball runner block
length B,

3. Repeat steps 1 and 2 two more times.

4. Check whether you can see a film of
grease on the ball guide rail.

Stroke < 2 - ball runner block length B,

(short stroke)

» Attach two lube ports per ball runner
block; one each on the left-hand and

the right-hand side and lubricate them!

Initial lubrication is carried out twice per port

using the partial amount stated in table 11:

1. Apply the first of the oil quantities as
specified in table 11 to each fitting of
the ball runner block.

2. Run the ball runner block with three
double strokes of 3 - ball runner block
length B,

3. Repeat steps 1 and 2 two more times.

4. Check whether you can see a film of
grease on the ball guide rail.
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ANever commission ball runner blocks without having carried out basic lubrication on them. In the case of pre-lubrica-
Size Initial lubrication (normal stroke)
Material number Material number
(not initially greased) (pre-lubricated)
R16.. ... 10 R20.. ... 04/0Z | R16.. ... R20.. ... R16.. ...
20/2z 30/3z 70/72
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 90
Partial amount (cm3)
15 0.4 (2x)
20 0.7 (2x)
25 1.0 (2x) Pre-lubricated with Dynalub 510 before
30 1.1 (2x) shipment
35 1.2 (2x)
45 -
55 3.6 (2x)
65 6.0 (2x) B
20/40 Pre-lubricated with Dynalub 510 before
25/70 - shipment
35/90 1.8 (2x) -
Table 10
Size Initial lubrication (short stroke)
Material number Material number
(not pre-lubricated) (pre-lubricated)
R16.. ... 10 R20.. ... 04/0Z | R16.. ... R20.. ... R16.. ...
20/2z 30/3z 70/72
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 20
Partial amount per port (cm3)
left right
15 0.4 (2x) 0.4 (2x)
20 0.7 (2x) 0.7 (2x)
25 1.0 (2x) 1.0 (2x) |  Pre-lubricated with Dynalub 510 before
30 1.1 (2x) 1.1 (2x) shipment
35 1.2 (2x) 1.2 (2x)
45 -
55 3.6 (2x) 3.6 (2x)
65 6.0 (2x) 6.0 (2x) -
20/40 Pre-lubricated with Dynalub 510 before
25/70 - shipment
35/90 1.8 (24 | 1.8 (2x) -
Table 11

R999000485 (2014-12), Bosch Rexroth AG
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L ubrication

Relubrication of runner blocks

Stroke > 2 - ball runner block length B,

(normal stroke)

» |If the relubrication interval according to
diagram 5 or 6 has been reached, insert
the relubrication amount in accordance
with table 12.

Note

The necessary number of pulses is the
integer quotient from the minimum relubri-
cation amount according to table 12 and
the smallest permissible piston distributor
size (&
ing to table 14.

The smallest permissible piston distributor
size also depends on the mounting orienta-
tion.

The lubrication cycle results from dividing
the relubrication interval by the determined
number of pulses (c.f. the rating example).

Stroke < 2 - ball runner block length B,

(short stroke)

» |If the relubrication interval according to
diagram 5 or 6 has been reached, insert
the relubrication amount in accordance
with table 13 per lube port.

» Calculate the required pulse count and
lubricant cycle time in the same way as
for relubrication (normal stroke).

» Per lubrication cycle, the ball runner
block should be run with a double
stroke of 3 - ball runner block
length B;; however, the minimum
stroke must be ball runner block
length B,.

APay attention to the notes on lubrica-
tion!

Bosch Rexroth AG, R999000485 (2014-12)

minimum number of pulses) accord-

Size Relubrication (normal stroke)
Material number Material number
R16.. ... 10 R20.. ... R16.. ... R20.. ... R16.. ...
04/0z2 20/2z 30/3z 70/7Z
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... R16.. ... R20.. ... R16.. ...
06/0Y 22/2Y 32/3Y 72]7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 20
Partial amount (cm3) Partial amount (cm3)
15 0.4 (1x) 4 (1x)
20 0.7 (1x) 7 (1x)
25 1.0 (1x) 1 0 (1x)
30 1.1 (1x) 1.1 (1x)
35 1.2 (1x) 1.2 (1x)
45 - 2.2 (1x)
55 3.6 (1x)
65 6.0 (1x) -
20/40 0.7 (1x)
25/70 - 1.1 (1x)
35/90 1.8 (1x) -
Table 12
Size Relubrication (short stroke)
Material number Material number
R16.. ... 10 R20.. ... R16.. ... R20.. ... R16.. ...
04/0z 20/2z 30/3z2 70/72
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. ... 06/0Y | R16.. ... R20.. ... R16.. ...
22/2Y 32/3Y 72]7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 20
Partial amount per port (cm3) Partial amount per port (cm3)
left right Ieft right
15 0.4 (1x) 0.4 (1x) 1x) 0.4 (1x)
20 0.7 (1x) 0.7 (1x) 1x) 0.7 (1x)
25 1.0 (1x) 1.0 (1x) 1 O (1x) 1.0 (1x)
30 1.1 (1x) 1.1 (1x) 1.1 (1x) 1.1 (1x)
35 1.2 (1x) 1.2 (1x) 1 2 (1x) 1.2 (1x)
45 - 1x) 2.2 (1x)
55 3.6 (1x) 3.6 (1x) -
65 6.0 (1x) 6.0 (1x)
20/40 0.7 (1x) 0.7 (1x)
25/70 - 1.1 (1x) 1.1 (1x)
35/90 1.8 (1x) | 1.8 (1x) -
Table 13
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Oil lubrication via single-line piston distributor systems (continued)

Load-dependent relubrication intervals
for oil lubrication via single-line piston T 100000
distributor systems (“dry axes™)
§ 10000
The following conditions apply: 7
» Shell Tonna S3 M220 lubricant oil
» No exposure to metalworking fluids 455726 20, 95
» Standard seals (SS) 500 = 35790
. 250 |-
» Ambient temperature: i
T = 20 - 30 °C gg::SueSS
I-Size 65
Key 10
C = Dynamic load capacity (N)
Feomp = Dynamically combined 1
equivalent load (N) 0 0.12 0.2 o8 F. ./C °z
—
Feomp/C = Load ratio (=) comb:
s = Relubrication interval Graph 5
as running distance (km)
Material number
R16.. ... 10 R16.. ... 11 R16.. ... 60
Definition of F C
_ com/ _ 100000
The load ratio F_,,,,/C describes the
ratio of the dynamic equivalent load s
. . . IS
with combined load on the bearing =< 5000 ¥Size 35,50, 35.45
F.omb (taking into account the internal @ T5ize 15, 20, 20740, 35770
pre-tensioning force F) and the 2500
dynamic load capacity C. 1000
500
100

Please consult us regarding the relu-
brication intervals in the following
cases: 10
» exposure to metalworking fluids
» with dust coverage (wood, paper,

etc.) 0 0,12 0,2 0,3 0,4
» use of double-lipped seals (DS) Feomb/C :
» use of standard seals (SS) in combi-
. . Graph 6
nation with end seals or FKM seals
or seal kits Material number
R20.. ... 04 R16.. ... 20 R20.. ... 30 R16.. ... 70 R20.. ... 920
R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R20.. ... 06 R16.. ... 22 R20.. ... 32 R16.. ... 72
APay attention to the notes on lubrica- R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73

tion!

R999000485 (2014-12), Bosch Rexroth AG
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Lubrication

Mounting orientation | - normal stroke
Horizontal

1 lube port can be used on a ball bearing guide
on the left or on the right

P

~

Horizontal, top-down
Same port

Mounting orientation Il - normal stroke

Vertical to inclined horizontal
1 lube port at top end cap

0° to max. +90°

Vertical to inclined horizontal, top-down
Same port

Mounting orientation Il - normal stroke

Wall mounting
1 lube port can be used on a ball bearing guide
on the left or on the right

Same port

Mounting orientation IV - short stroke

Horizontal
2 lube ports with one port each on the left-hand
ball bearing guide and on the right-hand one

Horizontal, top-down
Same ports

Mounting orientation V - short stroke

Vertical to inclined horizontal
2 lube ports with one port each on the top ball
bearing guide and on the bottom one

0° to max. +90°

Vertical to inclined horizontal, top-down
Same ports

Mounting orientation VI - short stroke

Wall mounting
2 lube ports with one port each on the left-hand
ball bearing guide and on the right-hand one

0° to max. £90°

Same ports

Smallest permissible piston distributor sizes for oil lubrication via single-line consumption lubrication systems?)

Ball runner block

Material number

Smallest permissible piston distributor size
(2 minimum number of pulses)

per port (cm3) with oil viscosity 220 m?2/s
Size

Part number 15| 20| 25| 30| 35| 45| 55| 65| 20/40| 25/70| 35/90
R16.. ... 10 Horizontal I, IV
R16.. ... 11 Vertical Il, V - 0.60 - 1.50 0.60
R16.. ... 60 Wall mount. III,

VI
R20.. ... 04| R16.. ... 20| R20.. ... 30| R16.. ... Horizontal I, IV
R20.. ... 0Z| R16.. ... 22| R20.. ... 3Z| R16.. ... 72| vertical I, V 0.030.03 | 0.06 | 0.10| 0.10 0.03 003
R20.. ... 05| R16.. ... 21| R20.. ... 31| R16.. ...
R20.. ... 06| R16.. ... 22| R20.. ... 32| R16.. ... 72 0.03
R20.. ... OY| R16.. ... 2Y| R20.. ... 3Y| R16.. ... aa" mount. Iil, 0.06 | 0.06 | 0.10| 0.16 | 0.16 B 0.06| 006|
R20.. ... 07| R16.. ... 23| R20.. ... 33| R16.. ...
R20.. ... 90

Table 14

1) The following conditions apply:

— Fluid grease Shell Tonna S3 M 220 and piston distributor made by SKF

— Lubrication channels must be filled
— Ambient temperature T = 20 - 30 °C

Bosch Rexroth AG, R999000485 (2014-12)
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Design example for lubrication of a typical 2-axis application with centralized lubrication

X-axis

Component or parameter

Given data

Ball runner block

Size 35; 4 pcs.; C = 51,800 N; Material numbers: R1651 323 20

Ball guide rail

Size 35; 2 rails; L = 1,500 mm; part numbers: R1605 333 61

Combined equivalent dynamic load on bearing |F_ . =12,570 N (per ball runner block) considering the preload (here C2)

Stroke 500 mm

Average linear speed V,=1m/s

Temperature 20-30°C

Mounting orientation Horizontal

Lubrication Single-line centralized lubrication system for all axes with liquid grease Dynalub 520

Exposure to contaminants

No exposure to fluids, chips, dust

Design variables
1. Normal or short-stroke?

2. Initial lubrication quantity

3. Relubrication quantity

4. Mounting orientation

5. Piston distributor size

6. Number of pulses

7. Load ratio

8. relubrication interval

9. Lubrication cycle

Interim result
(X-axis)

Design input (per runner block)
Normal stroke:

Stroke > 2 - ball runner block length B,
500 mm>2-77 mm

500 mm > 154 mm!

i.e. normal stroke applicable!

1 lube port, initial lubrication quantity:
pre-lubricated with Dynalub 510 before
shipment

1 lube port, relubrication quantity:
2.2 cm3 (2x)

Mounting orientation 1 — normal stroke
(horizontal)

Permissible piston distributor size:
0.1 cm3

. 3
Number of pulses = 2-2.2cm?_ 44
0.1 cm3
12,570 N
Load ratio= —— =0.24
51,800 N

Relubrication interval: 2,150 km

2,150 km
44

Lube cycle = =48 km

With the X-axis, you must insert a mini-
mum amount of 0.1 cm3 Dynalub 520
per ball runner block every 48 km.

Information sources
» Normal stroke formula, ball runner
block length B;

» Initial lubrication amount from
table 5

» Relubrication amount from table 7

» Installation position from overview

» Piston distributor size from table 9
size 35, installation position |
(horizontal)

» Number Quantity - relubrication amount
erm. piston distributor size

of pulses P

» Load ratio = F . ,,/C

Feomb @and C from specifications

» Relubrication interval from diagram 4:
Curve size 35 at load ratio 0.24

relubrication interval

» Lube cycle =
Number of pulses

R999000485 (2014-12), Bosch Rexroth AG
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Y-axis

Component or parameter

Given data

Ball runner block

Size 25; 4 pcs.; C = 28,600 N; Material numbers: R1651 223 20

Ball guide rail

Size 25; 2 rails; L = 1,000 mm; part numbers: R1605 232 31

Combined equivalent dynamic load on bearing

Feomb = 3,420 N (per ball runner block) considering the preload (here C2)

Stroke

50 mm (short stroke)

Average linear speed v, =1m/s

Temperature 20-30°C

Mounting orientation Vertical

Lubrication Single-line centralized lubrication system for all axes with liquid grease Dynalub 520

Exposure to contaminants

No exposure to fluids, chips, dust

Design variables
1. Normal or short-stroke?

2. Initial lubrication quantity

3. Relubrication quantity

4. Mounting orientation

5. Piston distributor size

6. Number of pulses

7. Load ratio

8. relubrication interval

9. Lubrication cycle

Interim result
(Y-axis)
Final result

(two-axis lubrication)

Bosch Rexroth AG, R999000485 (2014-12)

Design input (per runner block)
Normal stroke:

Stroke > 2 - ball runner block length B,
50 mm>2-57.8 mm

50 mm < 115.6 mm!

i.e. short stroke applicable!

2 lube ports, initial lubrication
quantity per lube port: pre-lubricated
with Dynalub 510 before shipment

2 lube ports, relubrication quantity
per port: 1.4 cm3 (2x)

Mounting orientation V — short stroke
(vertical to inclined horizontal)

Permissible piston distributor size:
0.03 cm?3

. 3
2-1.4cm -94

Pulse count =
0.03 cm3
3,420 N
jo= ——— =0.12
Load ratio 28.600 N

Relubrication interval: 7,500 km

7,500 km

- 80k
94 80 km

Lube cycle =

With the Y-axis, you must insert a
minimum amount of 0.03 cm3 Dynalub

520 per ball runner block and lube port

every 80 km.

Since both axes are to be supplied by
a single-line consumption lubrication
system in this example, the X-axis with
its lower lubrication cycle of 48 km
determines the overall cycle, i.e. the
Y-axis is also lubricated every 48 km.

Information sources

» Normal stroke formula, ball runner
block length B,

» Initial lubrication amount from table 6

» Relubrication amount from table 8

» Installation position from overview

» Piston distributor size from table 9
size 25, installation position V
(vertical to inclined horizontal)

» Number _ Quantity - relubrication amount
of pulses  perm. piston distributor size

» Load ratio = F_,,,/C
Feoms, @nd C from specifications

» Relubrication interval from diagram 4:
Curve size 25 at load ratio 0.12

relubrication interval
Number of pulses

» Lube cycle =

The number of ports and the mini-

mum lubricant quantities determined
for each axis remain the same.



Lubrication from above, lubrication from
above without lubrication adapter

For all ball runner blocks prepared for
lubrication from above.

(Exceptions: high ball runner blocks SNH
R1621 and SLH R1624)

In the O-ring recess there is a further
pre-formed small recess (1).

Do not drill it open.

Risk of contamination!

1. Heat up a pointed metal punch (2) with
diameter of 0.8 mm.

2. Use the metal spike to carefully open the
recess (1) and pierce it.

Pay attention to the maximum permis-

sible depth T,,, stated in the table!

3. Insert the O-ring (3) into the recess
(the O-ring is not supplied with the ball
runner block.

Ball runner block accessory)
Lubrication from above with lube adapter
(Ball runner block accessory)

A lube adapter is needed for high runner

blocks, if lubrication is to be performed

through the carriage.

In the O-ring recess there is a further

pre-formed small recess (1).

Do not drill it open.

Risk of contamination!

1. Heat up a pointed metal punch (2) with
diameter of 0.8 mm.

2. Use the metal spike to carefully open the
recess (1) and pierce it.

Pay attention to the maximum permis-
sible depth T,,, stated in the table!

3. Insert O-ring (3) in the recess (O-ring is
supplied with the lube adapter).

4. Insert the lube adapter at a slant into
the recess and press the straight side
(4) against the steel part (5). Use grease
to fix the adapter in place.

5. Place O-ring (6) in the lube adapter
(O-ring is supplied with the lube
adapter).
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SNH R1621 (example)

Size Lubrication opening at top:
Maximum permissible depth for
piercing T, .. (mm)
Ball runner Ball runner
block standard block low
height/high profile
15 3.6 -
20 3.9 4.4
25 3.3 4.9
30 6.6 -
35 7.5 -
45 8.8 -
20/40 4.0 -
25/70 2.1 -
35/90 7.9 -

R999000485 (2014-12), Bosch Rexroth AG
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Maintenance

Cleaning cycle Dirt can settle and encrust on guide rails, especially when these are not enclosed.
To ensure that seals and cover strips retain their functionality, this dirt must be removed at
regular intervals.
It is advisable to perform at least one full cleaning cycle over the entire installed rail length
at least twice a day, but at the latest every 8 hours.
Before shutting down the machine, always perform a cleaning cycle.
Shorten the maintenance intervals for systems exposed to metalworking fluids.

Checking accessories All accessories used for scraping or wiping the guide rails must be checked at regular
intervals.

In environments with heavy contamination, it is advisable to replace all the parts directly
exposed to such contamination.

We recommend checking the accessories at least once a year.
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