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General Product Description

New Features at a Glance

Double-Lipped Seal (DS) for

Ball Runner Blocks

For applications where the Ball Rail
Systems are exposed to high levels
of contamination such as metal chips,
wood dust, metalworking fluids, etc.

For details, =& 29

High precision ball runner blocks,
steel version
Ball runner blocks now with even better

all0
travel accuracy. E
Frictional drag variation and frictional —02° 150 200 250 300
drag levels have been reduced still s [mm]
further.
——— High precision ball runner block Conventional ball runner block

For details, =B 72

Super Ball Runner Blocks, steel ver-

sion, with new recirculation geometry

Available in design styles:

— FKS - Flanged, short, standard height

— SKS - Slimline, short, standard
height

For details, =E 88

Ball Guide Rails for use on cast
mineral parts

Ball guide rails with flat bases make it
easier to position the ball guide rail on
mounting bases made of cast and ground
mineral materials with cast-in metallic
threaded anchors.

A 50 percent larger contact area results
in a lower surface pressure between the
ball guide rail and the shaped contact
surface of the cast mineral part.

These rails can also be used in standard
applications.

Sizes 25 - 45 available on request.

For details, =& 122 — 127

Copyright EPUCRET Mineralgusstechnik



R310EN 2202 (2009.06) | Ball Rail Systems Bosch Rexroth AG 5

V-Guide Rails for simplified mounting
The V-guide rail has no mounting holes.
It is installed by press-fitting it into
mounting base.

The mating cavity for the rail can be
produced using a standard contour mill-
ing machine. It is not necessary to drill
any holes.

For details, =B 136

Wide Runner Blocks BNS and CNS
with new recirculation geometry and
with optional ball chain

Available in sizes:

- 20/40

- 25/70

For details, =& 140

Clamping and Braking Units

For details, ==& 182

Rack and pinion drives for
Ball Runner Blocks

For details, =& 218
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General Product Description

Product Description

Ball Rail Systems | R310EN 2202 (2009.06)

Characteristic features Further highlights

Make up your own compact linear motion guideways from -
interchangeable standard stock elements...

Rexroth manufactures its ball guide rails and ball runner

blocks with such high precision, especially in the running —
track zone, that each individual component element can be =
replaced by another at any time.

This makes infinite combinations possible within each accu- =
racy class.

And it enables a high standard of logistics that are unique
worldwide. =
Each element can be individually ordered and separately

stocked. Both sides of the guide rail can be used as reference  —
edges.

Highlights -

— Same load capability in all four main load directions
— Very low noise level and best travel performance =
— Excellent dynamic characteristics:
Travel speed: v, up to 10 m/s =
Acceleration: a_,, = 500 m/s?

Interchangeability with Rexroth’s Roller Rail Systems and
eLINE Ball Rail Systems

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

Extensive range of accessories

Attachments can be bolted to ball runner blocks from
above or 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 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, light running thanks to optimized ball recirculation
and ball or ball chain guidance

Various preload classes

- Long-term lubrication, up to several years Corrosion protection (optional)?

— Minimum quantity lubrication system with integrated reser- =
voir for oil lubrication”

- Lube ports with metal threads 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 runner
block

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

Resist NR: Ball runner block body made of corrosion-
resistant steel per EN 10088

Resist NR II: Ball runner block body, ball guide rail and

all steel parts made from corrosion-resistant steel per

EN 10088

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

1) depends on type

Codes for design styles of all the avail- | Definition Code Definition Code
able ball runner blocks and ball guide Ball Runner Block (example) Ball Guide Rail (example)
rails design style? F|N|S design style? S| N | S
FNS = Flanged, normal, standard height | Width  Flanged F Width  Slimline S
FLS = Flanged, long, standard height Slimline Wide
FKS = Flanged, short, standard height Wide Length Normal N
FNN = Flanged, normal, low profile Compact Height Standard height S
FKN = Flanged, short, low profile Leiay Normal N
Long
SNS = Slimline, normal, standard height Short
SLS = Slimline, long, standard height Height S'fandard height S
SKS = Slimline, short, standard height High
SNH = Slimline, normal, high Low
SLH = Slimline, long, high
SNN = Slimline, normal, low profile 2) For each ball runner block and ball guide
SKN = Slimline, short, low profile rail type, any design styles that are not

available will be indicated in gray lettering.

BNS = Wide, normal, standard height
CNS = Compact, normal, standard height
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Design style examples
Standard Ball Rail System

FNS - Flanged, normal, standard height SNS - Slimline, normal, standard height

Wide Ball Rail System

BNS - Wide, normal, standard height CNS - Compact, normal, standard height

Proven cover strip for ball guide rail Ball chain (optional)
mounting holes — Optimizes noise levels
— A single cover for all holes — saves

time and money
— Made of corrosion-resistant spring

steel per EN 10088
- Easy to fit — simply clip on and secure
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Product Overview, Ball Runner Blocks with Load Capacities and Moments

Ball runner blocks Page | Size 15 20 25 30 35 45 55 65
18 Load capacities (N) and load moments (Nm)
& (7] c,
- -
Standard, FNS c " 7800] 18800] 22800 31700] 41900/ 68100 98200 123 000
Heavy Duty, R165198 | 36 |C 2| 7280| 17400 21300 29300/ 41900 63300 - -
High Precision R2001% | 101 |Co | 13500 24400/ 30400 41300 54000 85700 121400 192700
Ball Runner C, 2| 12100| 21700 27300 37200 54000 77100 - -
Bl et SNS M, n 74 240 320 540 890 1830 3100/ 4850
steel® R16223® | 42 | M, 2 69 220 300 500 890/ 1700 - -
Resist NRY R20119 | 102 | M, n 130 310 430 720/ 1160 2310 3860] 7610
R My 2 120 285 400 665/ 1160| 2145 - -
esis SNH M, n 40 130 180 290 440 890| 1540 2430
R16213® | 48 [ M_ 2 37 120 170 270 440 825 - -
M, N 71 165 240 380 565/ 1130 1905 3815
Mo 2 66 155 295 350 565 1050 - -
FLS c "] 10000/ 24400 30400 40000| 55600 90400| 124 200| 163 000
R165399 | 3g|C 2| 9000/ 23100 27500 38000 53000 81900 - -
R2002% | 101 |Co "] 20200/ 35200 45500 57800| 81 000| 128 500] 170 000| 289 000
C, 2| 17500/ 82500 39500 53700 75600 111400 - -
SLS M, n 96 310 430 690| 1200] 2440 3950] 6440
i R1623%9) | 44 | M, 2 86 295 390 655 1145 2210 - -
R20129 | 103 | My n 190 450 650 1000| 1740/ 3470/ 5400 11420
M, 2 170 425 590 950/ 1660/ 3145 - -
SLH M, n 75 225 345 495 830 1700 2630 4620
R162499 | 50 |M, 2 68 215 310 470 790| 1540 - -
Mo n 150 330 510 715] 1215 2425 3600 8190
Mo 2 135 310 460 680, 1160| 2195 - -
Standard Ball FKS c | 5400/ 12400] 15900 22100] 29 300 - - -
R - R166599 | 40|C 2| 4600/ 12400 14000 22100/ 29300 - - -
I - R2000% | 102 | Co ] 8100/ 13600 18200/ 24800 32400 - - -
steeld C, 2| 6700| 13600 15200 24800 32400 - - -
. SKS ] n 52 150 230 380 640 - - -
Resist NR¥ t
o ; e R166699 | 46 | M, 2 44 150 205 380 640 - - -
esls R20109 | 103 [ My " 80 170 260 430 700 - - -
My 2 70 170 230 430 700 - - -
M, n 19 52 82 133 200 - - -
M, 2 16 52 72 133 200 - - -
My, » 28 58 94 150 220 - - -
M, 2 24 58 83 150 220 - - -
FNN C n -] 14500 22800 - - - - -
3)6)
R1693 S2¢c, = 24400 30400 - - - - -
SNN M, n - 190 320 - - - - -
3)6)
R1694 56 [ o - 310 430 - - - - -
M, n - 100 180 - - - - -
M, » - 165 240 - - - - -
FKN C n - 9600/ 15900 - - - - -
3)6)
A 541¢, ) - "13600| 18200 - - - - -
SKN M, n - 120 230 - - - - -
3)6)
R1664 58 [ o - 170 260 - - - - -
M, n - 40 82 - - - - -
M, n - 58 94 - - - - -
Super Ball FKS c "] 3900/ 10100] 11400 15800 21 100 - - -
3)6)
L Hld = 9% F | 1500 3900 4400 6100 8100 - - -
made of
steeld SKS M, n 39 130 170 270 450 - - -
Resist CR® 166299 | 92 Iy 0 15 50 65| 105 175 - - -

tmax
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Ball runner blocks Page | Size 15 20 25 30 35 45 55 65
20/40 | 25/70 35/90
R Load capacities (N) and load moments (Nm)
EARREP:
High-Speed FNS c »| 5300 12700/ 15500 21500 28500 - - -
Ball Runner R2001..9.) 86 ¢ 7| 9100| 16500] 20600] 28000, 36 700 - - -
Blocks made
of steel SNS M, n 50 160 210 360 600 - - -
R2011..9.) 87 M., n 88 210 290 490 780 - - -
M, n 27 88 120 190 300 - - -
M, » 48 110 160 250 380 - - -
Ball Runner FNS ¢ D] 7800 18800] 22800/ 31700 41900 - - -
Blocks made R1631 96 | C 2| 7280 17400 21300/ 29300/ 41900 - - -
of aluminum Foax P2| 3000/ 7200 8800 12200 16200 - - -
SNS M, » 74 240 320 540 890 - - -
R1632| 98| M, 2 69 220 300 500 890 - - -
Myoy 2 29 92 125 210 345 - - -
M, n 40 130 180 290 440 - - -
M, 2 37 120 170 270 440 - - -
M. "2 16 50 70 110 170 - - -
Ball Runner FNS [ »| 5100, 12300/ 15000 20800 27600 - - -
Block R2001..0.| 106 |C 2| 4700/ 11400/ 14000/ 19300/ 27 600 - - -
Resist NR 119 C, "] 9300 16900| 21000 28700 37500 - - -
C, 2| 8400/ 15000/ 18900| 25800 37500 - - -
SNS M, n 63 205 270 460 760 - - -
R2011..0. 107 | M, 2 58 190 250 425 760 - - -
M., n 90 215 295 500 805 - - -
M,o 2 81 190 265 450 805 - - -
M, » 34 110 150 245 375 - - -
M, 2 31 100 140 2925 375 - - -
My, » 49 115 165 265 390 - - -
Mo 2 44 100 150 240 390 - - -
Wide Ball Runner BNS C N -/ 13650, 29 000 -| 58 200 - - -
Blocks made R167199 | 142|C 2 -| 12850 27550 - - - - -
of steel® C, » -| 19675 42500 -| 86300 - - -
Resist CR® C, 2 -| 18050| 39450 - - - - -
CNS | 146 M, » - 310/ 1080 -| 2880 - - -
R1672%¢ M, 2 - 290, 1025 - - - - -
M., n - 450/ 1580 - 4270 - - -
M, 2 - 415 1465 - - - - -
M, » - 95 305 - 920 - - -
M, 2 - 90 290 - - - - -
M, n - 135 450 -l 1370 - - -
Mo 2 - 125 420 - - - - -

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, from the table by 1.26.
1) Load capacities for Ball Runner Block without ball chain.

2
3) Steel: All steel parts made of carbon steel.

5
6

For design style codes, < B 6

Load capacities for Ball Runner Block with ball chain.

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

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

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

Product Overview, Ball Guide Rails with Rail Lengths

Ball guide rails Page | Size
5] 20| 25| 30| 35| 45| 55| 65
Rail length (mm)

Standard SNS| 122| 3836| 3836| 3836 | 3836| 3836| 3776| 3836| 3746
Ball Guide R1605 .3. ../ R1605 .B. ..
Rails made For mounting from above,
of steel® with cover strip and strip clamps
SNS| 124| 3836 | 3836| 3836| 3836| 3836| 3776| 3836| 3746

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

For mounting from above,

with cover strip and
screw-down protective caps
SNS| 126| 3836 | 3836| 3836| 3836| 3836| 3776| 3836| 3746

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

For mounting from above,

with plastic mounting hole plugs
SNS | 128 - -| 3836| 3836| 3836| 3776| 3836 | 3746

R1606 .5. ..

For mounting from above,

for steel mounting hole plugs
SNS| 130| 3836| 3836| 3836 | 3836| 3836| 3776| 3836| 3746

R1607 .0. ..

For mounting from below

Standard
Ball Guide
Rails

Resist NR II"

SNS| 132| 1856 | 3836| 3836| 3836| 3836 - - -

R2045 .3. ..

For mounting from above,

with cover strip and strip clamps
SNS| 133| 1856 | 3836| 3836| 3836| 3836 - - -

R2045 .0. ..

For mounting from above,

with plastic mounting hole plugs
SNS| 133| 1856 | 3836| 3836| 3836| 3836 - - -

R2047 .0. ..

For mounting from below

Standard
Ball Guide
Rails
Resist CR?

SNS| 134| 3836 | 3836| 3836| 3836| 3836| 3776| 3836| 3746

R1645 .3. ..

For mounting from above,

with cover strip and strip clamps
SNS| 135| 3836 | 3836| 3836| 3836| 3836| 3776| 3836| 3746

R1645 .0. ..

For mounting from above,

with plastic mounting hole plugs
SNS| 135| 3836| 3836| 3836 | 3836| 3836| 3776| 3836| 3746

R1647 .0. ..

For mounting from below

V-Guide
Rails

SNS| 137| 3836 | 3836| 3836 - - - - -

R1608 .1. ..

Without mounting holes,
for press-fitting
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Ball guide rails Page | Size
20/40 | 25/70 35/90
Rail length (mm)
Wide Ball > > BNS| 150 3836 3836 3836
Guide Rails > R1675 .0. ..
made of For mounting from above,
steel with plastic mounting hole plugs
> BNS| 152 - 3836 3836
% R1676 5. ..
For mounting from above,
for steel mounting hole plugs
BNS | 153 3836 3836 3836
% R1677 .0. .
For mounting from below
Wide Ball > > BNS| 150 3836 3836 3836
Guide Rails > R1673.0. ..
Resist CR? For mounting from above,
with plastic mounting hole plugs

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) available upon request

Sizes 30 and 35: Length up to 5836 mm (one-piece) available upon request

Size 45: Length up to 5771 mm (one-piece) available upon request

For design style codes, =B 6
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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 calcula-
tions apply to all Ball Rail Systems, i.e.,
to all ball runner blocks and ball guide
rails.

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

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

For the selected preload class, also

comply with the permissible parallelism

offset of the rails (“Selection Criteria,

Accuracy Classes” =B 26).

The following preload classes are

available:

— Ball runner block without preload
(preload class CO)

— Ball runner block with 2% C preload
(preload class C1)

— Ball runner block with 8% C preload
(preload class C2)

— Ball runner block with 13% C preload
(preload class C3)

Voax -+ 33— 10m/s
8., 250 -500 m/s?
t: 0-80°C

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

In general, the rigidity of the ball runner
block rises with increasing preload. If
vibrations are expected, an appropri-
ately high preload (> 8% C) should be
selected.

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

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

For exact values, refer to the individual
ball runner blocks.
(f Fogmp > 2.8 - Fpr t8,, = 50 m/s?)

com

Brief peaks up to 100 °C are permitted.
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 Ball
Rail Systems is approx. 0.002 to 0.003
(without friction of the seals).

Rexroth's special design with 4 ball
circuits ensures that the balls make
contact at two points regardless of
the direction of loading.

This reduces the friction to a minimum.

Seals The purpose of seals is to prevent dirt,
chips, metalworking fluids, etc. from
entering the ball runner block and thus
shortening its service life.

Standard seals (SS) 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 seal-
ing effect was an important factor during

design.
Low-friction (LS) and double-lipped LS: For applications requiring especially
(DS) seals smooth running.

DS: For frequent exposure to fluids.

End seals For use in environments with fine dirt or
metal particles and cooling or cutting
fluids.

Replaceable.
FKM seals For extreme use in environments with

coarse dirt or metal particles or where
cooling or cutting fluids are used inten-
sively.

Replaceable.

Scraper plates For use in environments subject to
coarse dirt or chips.

Bosch Rexroth AG 13
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Other ball rail systems with 2 or 4 ball
circuits with 4-point contact have mul-
tiple friction: in the Gothic-arch raceway
profile, the differential slip at side load-
ing, as well as with comparable preload
without load, causes higher friction
(depending on the conformity and load,
this may be up to approx. 5 times the
frictional value).

This high friction leads to correspond-
ingly greater heat.

Suitable for applications requiring good
sealing.

For details, =2 29

Available as alternatives.
For details, =& 29

End seals can be ordered separately as
accessories for mounting by the cus-
tomer.

FKM end seals can be ordered sepa-
rately as accessories for mounting by the
customer.

Scraper plates can be ordered sepa-
rately as accessories for mounting by the
customer.
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General Technical Data and Calculations

Definitions of forces and load
moments

In Rexroth Ball Rail Systems the race-
ways are arranged at a contact angle of
45°. This results in the same load capac-
ity of the entire system in all four major
planes of load application.

The ball runner blocks may be subjected
to both forces and load moments.

Definition of load capacities

Dynamic load capacity C

The radial loading of constant magnitude
and direction which a linear rolling bear-
ing can theoretically endure for a nominal
life of 105 meters distance traveled (as
per ISO 14728 Part 1).

Note:

The dynamic load capacities given in the
tables are 20% above the ISO values.
These values have been confirmed in
tests.

Definition of moment load
capacities

Dynamic torsional moment load
capacity M,

Comparative dynamic moment about the
X-axis which causes a load equivalent to
the dynamic load capacity C.

Dynamic longitudinal moment load
capacity M

Comparative dynamic moment about
the Y-axis or the Z-axis which causes
a load equivalent to the dynamic load
capacity C.

Forces in the four major planes of
load application

- Pull F, (positive z-direction)

- Push -F, (negative z-direction)
Side load F, (positive y-direction)
Side load —F, (negative y-direction)

Moments

- Torsional moment M,
(about the x-axis)

— Longitudinal moment My
(about the y-axis)

- Longitudinal moment M,
(about the z-axis)

Basic static load capacity C,

Static load in the load direction that cor-
responds to a calculated load in the cen-
ter of the contact point with the greatest
load between the rolling element (ball)
and track zone (guide rail) of 4200 MPa.

Note:

With this load on the contact point,

a permanent overall deformation of the
rolling element and track zone occurs,
corresponding to around 0.0001 times
the ball diameter (as per ISO 14 728-1).

Static torsional moment load
capacity M,

Comparative static moment about the
X-axis which causes a load equivalent
to the static load capacity C,,.

Static longitudinal moment load
capacity M,

Comparative static moment about the
Y-axis or the Z-axis which causes a load
equivalent to the static load capacity C,,.
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Definition and calculation
of the nominal life

Nominal life at constant speed

Nominal life at variable speed

Modified life expectancy
calculation

The calculated service life which an
individual linear rolling bearing, or a
group of apparently identical rolling ele-
ment bearings operating under the same
conditions, can attain with a 90% prob-
ability, with contemporary, commonly
used materials and manufacturing quality
under conventional operating conditions
(as per ISO 14728-1).

If the speed is constant, calculate the
nominal life L, in meters or L, ,, in hours
according to formula (1) or (2):

3

C>-105m

() Lo =( F

Lo

@ Lo=7335n60

If the speed varies, calculate the nominal
life L}, 4, in hours according to formula
(8) and, if necessary, formula (4):

L1o
60 - vy,

@)  Lhio=

(‘\1/) - |V1|'qt1 +|V2|'qt2 + -"+|Vn|'qtn
m 100 %

If 90% probability is not sufficient, the
nominal life values must be reduced by
the factor a, as given in the table.

3
Lha =21 - (%) -10°m

Lna

Lha=55-n-60
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L,, = nominal life (m)
L, o= nominal life (h)
C = dynamic load capacity (N)
Fn, = equivalent dynamic load
on bearing of ball runner block  (N)
= stroke length? (m)
= stroke repetition rate
(full cycles) (min~1)

1) At a stroke length < 2 - ball runner block
length B, (see dimension drawings) the
load capacities will be reduced. Please

consult us.
L, = nominal life (m)
L, 0= nominal life (h)
v,, = average travel speed (m/min)
vy ..V, = travel speed in phases
1..n (m/min)
Qs - Oy = discrete time steps for
V4, .V, in phases 1..n (%)
Probability Loa a,
of survival (%)
90 L1oa 1
95 L., 0.62
96 L, 0.53
97 Loa 0.44
98 L,, 0.33
99 L,, 0.21
L., = modified life expectancy (m)
L., = modified life expectancy (h)
C = dynamic load rating (N)
F = load on bearing for
ball runner block (N)

a, = life expectancy factor (=)
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General Product Description

Ball Rail Systems | R310EN 2202 (2009.06)

General Technical Data and Calculations

Equivalent dynamic load
on bearing for calculation
of service life

Equivalent dynamic load with variable
load on bearing

If the bearing is subject to variable loads,
the equivalent dynamic load F., must be

calculated according to formula (5).

Equivalent dynamic load with
combined load on bearing

The dynamic equivalent load on bearing
F.omp resulting from combined vertical
and horizontal external loads is calcu-
lated according to formula (6).

Note
The structure of the Ball Rail System
permits this simplified calculation.

Equivalent dynamic load with
combined load on bearing in
conjunction with a torsional
and/or longitudinal moment

The combined equivalent load on
bearing F_ ., resulting from combined
vertical and horizontal external loads in
conjunction with a torsional and/or longi-
tudinal moment is calculated according
to formula (7).

Note

Formula (7) applies only when using a
single guide rail with a single ball runner
block. The formula is simpler for other
combinations.

=3 3, st 3, Ys 3. Yo
O Fn= 2/ Fern ) a0t Feid™ o0t = F Fed™ 150
F., = equivalent dynamic load on
bearing for ball runner block (N)
Foit1 - Fosn = effective equivalent
load on bearing for
runner block in
phases 1 ...n (N)
Qg1 - Gen = discrete travel steps
for Fegey - Fetrn (%)
Feomp, = combined equivalent dynamic
6) Feomb= |Fy| +|F,) load on bearing (N)
F, = external load due to a resulting
force in the y-direction (N)
F, = external load due to a resulting
? force in the z-direction (N)
T Note
If F, and F, involve different load levels,
v I ‘ F, and F, must be calculated separatel
o , and F, must be calculated separately
‘ using formula (5). An external load act-
ing at an angle on the ball runner block
S is to be broken down into its positive
\\ and negative Fy and F, components,
and these values are then to be used in
formula (6).
M| IMy| IM,|
(7) Foomb=1Fy| +|F|+C- M, +C- —MV[+C- ™,
Feomy= combined equivalent dynamic M, = load due to a resulting
load on bearing (N) dynamic torsional moment
F, = external load due to a resulting about the X-axis (Nm)
force in the y-direction (N) My = load due to a resulting
F, = external load due to a resulting dynamic longitudinal moment
force in the z-direction (N) about the Y-axis (Nm)
C = dynamic load capacity™ (N) M, = load due to a resulting
M, = dyn. torsional moment load”  (Nm) dynamic longitudinal moment
M, = dyn. longitudinal moment load” (Nm) about the Z-axis (Nm)

1) Refer to the load capacities and moments
for the individual ball runner blocks

? Note
T If F, and F, involve different load levels,
F, and F, must be calculated separately
v IFZ using formula (5). An external load act-
/" ing at an angle on the ball runner block
is to be broken down into its positive
and negative Fy and F, components,
and these values are then to be used in
formula (7).

ﬁ‘ﬂ
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Equivalent dynamic load on bearing
taking account of internal preload
force F,

To increase the rigidity and accuracy

of the guide system preloaded runner
blocks should be used (see also “Selec-

tion Criteria, System Preload” = B 24).

For preload classes C2 and C83, the
internal preload force must be taken into
account since the two rows of balls a
and b are designed to be oversized and
are therefore preloaded against each
other with an internal preload force F_,
which causes them to deform by the
amount §,,, (see chart).

Effective equivalent load on bearing

When an external load reaches 2.8 times
the internal preload force F,, one row of
balls becomes preload-free.

Note

For highly dynamic load cases, the
combined equivalent load on the bear-
ings should be F,, < 2.8 - F_ in order
to avoid damage to the rolling bearings
due to slip.

In this case, the effective equivalent load
on bearing F_4 is not calculated accord-
ing to formula (6) or (7), but according to
formula (9).

Equivalent static load
on bearing

Combined external static load
resulting from vertical and horizontal
external loads in conjunction with a
static torsional and/or longitudinal
moment

Calculate the equivalent static load
Fo comp according to formula (10).

Note
The equivalent static load F, . ., must
not exceed the static load capacity C,,

Formula (10) applies only when using a
single guide rail with a single ball runner
block. The formula is simpler for other
combinations.
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2 -Spr N
\
\ a F
N |
(%=} \\\ [
\ b
8 Y a
pr AN
N
N,
\\\\\b Preload-free
S~ - at2.8xF,
~~___|
Fpr 2,8 -Fpr
F—
a = loaded (lower) row of balls Spr = deformation at rolling
b = non-loaded (upper) row of balls contact point at F, (=)
8 = deformation at rolling F = load on the runner block (N)
contact point at F (=) F., = internal preload force (N)

Two different cases should be considered:
Case1: F,,>28-F,

In case 1, the internal preload force F,
has no effect on the service life:

pr

Case 2: F,,<28-F,

In case 2 the preload force F_ is fac-
tored into the calculation of the effective
equivalent load on bearing:

3
2
®) Fett = Feomb ©) Fett = ;%R + 1) ’ Fpr
Feomy = combined equivalent dynamic Fpr = internal preload force (N)
load on bearing (N)
F = effective equivalent F, = 8%C(0.08C)
load on bearing (N) (at preload class C2)
F, = 13%C(0130)
(at preload class C3)
M M M
(10) Fo comb = |F0y| + |Fol + Co - |M(:();| +Co- |M(|)_Z)| * Cor |MOLZ|
Focomp = Static combined equivalent Mo, = load due to a static resulting
load on bearing (N) torsional moment load
FOy = external static load due about the X-axis (Nm)
to a resulting force in the Moy = load due to a static resulting
y-direction (N) longitudinal moment load
Fo, = external static load due about the Y-axis (Nm)
to a resulting force in the M,, = load due to a static resulting
z-direction (N) longitudinal moment load
Co = static load capacity” (N) about the Z-axis (Nm)
M,, = static torsional moment
load capacity™ (Nm) Note
M, = static longitudinal moment An external load acting at an angle on

load capacity (Nm)

1) Refer to the load capacities and moments
for the individual ball runner blocks

the ball runner block is to be broken
down into its positive and negative F,
and F,, components, and these values
are then to be used in formula (10).
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General Product Description

General Technical Data and Calculations

Definitions and calculation for The ratio between the load capacity of This permits calculation of the required

dynamic and static load ratios the ball runner block and the load ap- load capacity and selection of the rail
plied to it can be used to pre-select the guide size and runner block design style
type of linear guide. The dynamic load using the load capacity tables.

ratio C/F,,, and the static load ratio
Co/Fy max should be chosen as appropri-

ate for the application.

c C = dynamic load rating (N)
Dynamic ratio = Frax = maximum dynamic load on
Frnax bearing of the most highly
loaded ball runner block (N)
Case 1: Static load Fj,,, > F...:
c C, = static load capacity (N)
Static ratio = 0 Fomax = Maximum static load on
Fo max bearing of the most highly
loaded ball runner block (N)
Frax = maximum dynamic load on
bearing of the most highly
loaded ball runner block (N)
Case 2: Static load Fj,, < F ..
o Co
Static ratio =
Fmax
Recommended values for load ratios The table below contains recommenda- ments (e.g. service life, accuracy, rigid-
tions for load ratios. ity) by sector and application.
The values are offered merely as a rough
guide reflecting typical customer require-
Machine type/sector C/Fpax | Co’/Fomax
Application example
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 Injection molding 8 >2
machinery
Woodworking and wood processing | Sawing, milling 5 >3
machines
Assembly/handling technology and Handling 5 >3
industrial robots
Oil hydraulics and pneumatics Raising/lowering 6 >4
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Definitions and calculation of
the static load safety factor S,

The static load safety factor S is re-
quired in order to avoid any inadmissible
permanent deformations of the raceways
and balls. It is the ratio of the static load

Co

FO max

(11) So

S, = static load safety factor (-)
C, = static load capacity (N)
F = maximum static load on

bearing of the most highly

loaded ball runner block (N)

Bosch Rexroth AG 19

capacity C, to the maximum load oc-
curring, Fy ... and is always determined
using the highest amplitude, even if this

is only very short-lived.

Recommendations for the static load safety factor under different conditions of use

Conditions of use

Normal conditions of use

Low impact loads and vibrations

Moderate impact loads and vibrations

Heavy impact loads and vibrations

oo N

Unknown load parameters

oMl |(NM|= 0

.. 15

Irrespective of the static load safety fac-
tor, it must be ensured that the maximum
permissible loads, as indicated for some
Ball Rail Systems, are not exceeded in
service.

A The load-bearing capability of
the threaded connections must also
be checked. These are frequently
weaker than the bearings themselves.
The load-bearing capability of linear
motion technology components is
such that the screws used could be
over-stressed.

=3 233

More technical data and details can be
found in the “Linear Motion Technology
Handbook” R310EN 2017*
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Selection Criteria

Design Styles and Versions

Ball runner blocks

Application area

Ball Rail Systems | R310EN 2202 (2009.06)

Load capacity

Special feature

Standard Ball FNS |For high rigidity High For mounting from above
Runner Blocks R1651729) |requirements and below
made of steel R200139
FLS |For very high rigidity Very high For mounting from above
R1653929) |requirements and below
R2002%
FKS |For restricted space in the Medium For mounting from above
R1665 |longitudinal direction and below
R2000% Supplementary to DIN 645-1
SNS |For restricted space in the High For mounting from above
R1622929) (transverse direction
R201134
SLS |For restricted space in the  |Very high For mounting from above
R162392)%) (transverse direction
R2012%
SKS [For restricted space inthe  |Medium For mounting from above
R1666 |longitudinal and transverse
R2010® (direction
SNH |For restricted space in the High Higher rigidity than SNS
R1621929) |transverse direction and
high rigidity requirements
SLH |For restricted space in the  |Very high Higher rigidity than SLS
R162492)9) |transverse direction and
high rigidity requirements
Standard Ball . FNN |For restricted space in the  |[High Lower rigidity than FNS
Runner Blocks R1693 |vertical direction Not defined in DIN 645-1
made of steel
with Resist CR
FKN |For restricted space in the Medium Lower rigidity than FKS
R1663 |vertical and longitudinal Not defined in DIN 645-1
direction
SNN |For restricted space in High Lower rigidity than SNS
R1694 |the vertical and transverse Not defined in DIN 645-1
direction
SKN |For restricted space in the  |Medium Lower rigidity than SKS
R1664 |vertical, longitudinal and Not defined in DIN 645-1

transverse direction

1) Heavy Duty Ball Runner Blocks
2) High Precision Ball Runner Blocks
3) Resist NR

4) Resist NR Il

5) Resist CR
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Ball runner blocks Application area Load capacity Special feature
Super Ball Runner FKS |For compensating large Medium At least 2 ball runner
Blocks made of steel R1661 (tolerances in the adjoining blocks per rail required
with Resist CR structure
SKS |For compensating large Medium At least 2 ball runner
R1662 |tolerances in the adjoining blocks per rail required
structure
Ball Runner Blocks FNS |For lightweight constructions |High For mounting from above
made of aluminum For compensating slight and below
R1631 [tolerances in the adjoining
structure
SNS |For lightweight constructions [High For mounting from above
For compensating slight
R1632 |tolerances in the adjoining
structure
High-Speed Ball Runner FNS |For very high travel speeds  |High For mounting from above
Blocks made of steel R2001 ... 9. [(up to 10 m/s) and below
SNS |For very high travel speeds  |[High For mounting from above
R2011 ... 9. |(up to 10 m/s)
Wide Ball Runner BNS |For high torsional moments  |Very high For mounting from above
Blocks made of steel R1671 |(in one-rail applications and below
with Resist CR
CNS |For high torsional moments | Very high For mounting from above
R1672 |in one-rail applications where
space is limited at the sides
Codes for design styles of all the Definition Code
available runner blocks Ball Runner Block (example)
FNS = Flanged, normal, standard height design style FIN|S
FLS = Flanged, long, standard height Width  Flanged F
FKS = Flanged, short, standard height s'Fm“”e
FNN = Flanged, normal, low profile Wide
FKN = Flanged, short, low profile Compact
Length Normal N
SNS = Slimline, normal, standard Long
height Short
SLS = Slimline, long, standard height HEIghEY Standard height S
SKS = Slimline, short, standard height High
SNH = Slimline, normal, high Low

SLH = Slimline, long, high
SNN = Slimline, normal, low profile
SKN = Slimline, short, low profile

BNS = Wide, normal, standard height
CNS = Compact, normal, standard
height
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Selection Criteria

Design Styles and Versions

Ball guide rails Application area Mounting Special feature
method
Standard Ball SNS [Standard version For mounting With cover strip and strip clamps.
Guide Rails R1605 .3. .. |Very harsh environments from above A single cover for all holes.
made of steel R1605 .B. .. [Robust cover strip fastening No holes required in end face for
R1645 .3..2 fastening of cover strip.
R2045 .3.."
SNS [Harsh environments For mounting With cover strip and protective end
R1605 .6. .. [Compact cover strip fastening |from above caps.
R1605 .D. .. A single cover for all holes.
SNS |Economical For mounting With plastic mounting hole plugs.
R1605 .0. .. from above No extra space needed at rail ends.
R1605 .C. ..
R1645.0..2
R2045.0..."
SNS [More resistant to mechanical  |For mounting With steel mounting hole plugs.
R1606 .5. .. |stressing (e.g. impacts) from above No extra space needed at rail ends.

Very harsh environments

SNS |Easy access to mounting base |For mounting Larger screw fasteners than for
R1607 .0. .. [underside from below mounting from above.
R1647 .0. .2 |Best sealing action of end seals Greater side loads permitted.
R2047 .0.." No extra space needed at rail ends.
V-Guide Rails SNS |Reduced geometric variation ~ [No mounting Installed by press-fitting into mounting
made of steel R1608 .1. .. |in travel characteristics holes base.
Single-rail applications Economical mounting method.

(mounting in AL profile)

Wide Ball BNS |High moment load capacity For mounting With plastic mounting hole plugs.
Guide Rails R1675 .0. .. from above No extra space needed at rail ends.
made of steel R1673 .0...2

BNS |High moment load capacity For mounting With steel mounting hole plugs.
R1676 .5. .. |More resistant to mechanical  |from above No extra space needed at rail ends.
stressing (e.g. impacts)
Very harsh environments

BNS |High moment load capacity For mounting Larger screw fasteners than for
R1677 .0. .. |Best sealing action of end seals|from below mounting from above.
Greater side loads permitted than
single-row series.
No extra space needed at rail ends.

NS R R TR

1) Resist NR Il
2) Resist CR
Codes for design styles of all the Definition Code
available ball guide rails Ball guide rail design (example)
style S N S
SNS = Slimline, normal, standard height Width Sli.mline S
BNS = Wide, normal, standard height Wide
Length Normal N

Height Standard height S
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Accessories
Add-on elements are available as
options for the ball runner blocks.
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Application area

Scraper Plate

The scraper plate serves to remove coarse particles or dirt that has become encrusted on the
ball guide rail.

When making your selection, consider whether the ball guide rail is to be used with or without
a cover strip.

End 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.
The two-piece end seal can be retrofitted over the ball guide rail.

FKM Seal Better sealing performance than the end seal, but with higher friction. For use in environments

one-piece and two-piece

with 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 Enables further variations for lubrication of ball runner blocks.

Available in designs with metric threads or pipe threads.

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 come in a variety of designs, e.g. with or without lubricating plate.
The heat-resistant versions are metallized on one side, making them non-combustible, non-flammable
and resistant to sparks, welding splatter or hot shavings. They can withstand temperatures of up to
200 °C for brief periods and operating temperatures of 80 °C.

Clamping and The clamping units serve to prevent the Ball Rail System from moving when they are at rest.

Braking Units

The braking units can be used to bring moving Ball Rail Systems to a standstill and keep them
stationary during rest phases.
The following versions are available: hydraulic, pneumatic and manual clamping units.

Rack and pinion

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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Selection Criteria

System Preload

Definition of the preload class

Selection of the preload class

In Ball Runner Blocks without preload
(preload class CO) there is a clearance
between the runner block and the guide
rail of between 1 and 10 pm.

When using two rails and more than one
runner block per guide rail, this clear-
ance is usually equalized by parallelism
tolerances.

Preloading force relative to the dynamic
load capacity C of the respective ball

runner block.

Ball Rail Systems | R310EN 2202 (2009.06)

Example

— Ball Runner Block FNS R1651 314 20

— Preload class C1

— Dynamic load capacity C = 41,900 N
(=B 37, size 35, load capacity C)

Calculation:
Cl =2%wC
= 838N

This runner block is mounted with an
internal preload force F, of 838 N.

Code | Preload Application area
co Without For particularly smooth-running guide systems with the lowest
preload possible friction for applications with large installation tolerances.
Clearance versions are available only in accuracy classes N and H.

C1 2% C For precise guide systems with low external loads and high
demands on overall rigidity.

C2 8% C 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 13% C For highly rigid guide systems such as 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.
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Elastic deflection dependent
on the preload class and the
runner block

Example
Ball Runner Block FNS
Flanged, normal, standard height

Size 35:

a) Ball Runner Block R1651 31. 20
with preload C1 (2% C)

b) Ball Runner Block R1651 32. 20
with preload C2 (8% C)

c) Ball Runner Block R1651 33. 20
with preload C3 (13% C)

Example
Ball Runner Block FLS
Flanged, long, standard height

Size 35:

a) Ball Runner Block R1653 31. 20
with preload C1 (2% C)

b) Ball Runner Block R1653 32. 20
with preload C2 (8% C)

¢) Ball Runner Block R1653 33. 20
with preload C3 (13% C)

Example
Ball Runner Block SNS
Slimline, normal, standard height

Size 35:

a) Ball Runner Block R1622 31. 20
with preload C1 (2% C)

b) Ball Runner Block R1622 32. 20
with preload C2 (8% C)

c) Ball Runner Block R1622 33. 20
with preload C3 (13% C)

Example
Ball Runner Block SLS
Slimline, long, standard height

Size 35:

a) Ball Runner Block R1623 31. 20
with preload C1 (2% C)

b) Ball Runner Block R1623 32. 20
with preload C2 (8% C)

¢) Ball Runner Block R1623 33. 20
with preload C3 (13% C)

Key to illustration
8, = elastic deflection (pm)

F = load (N)
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Selection Criteria

Accuracy Classes

Accuracy classes and their
tolerances

In Ball Rail Systems, the runner blocks
are available in six accuracy classes and
the guide rails in five accuracy classes.

For details of the available runner blocks
and guide rails, see the “Part numbers”
tables.

Built-in interchangeability through
precision machining

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 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.

Key to illustration

H = height tolerance (um)
A, = lateral tolerance (um)
P, = parallelism offset (um)
L = rail length (mm)

Measured
at middle of
runner block

Ball Rail Systems | R310EN 2202 (2009.06)

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 Dimensional tolerances (pm) Max. difference in dimensions H
classes and A; on the same rail (um)

H A, AH, AA,
N +100 +40 30
H +40 +20 15
P +20 +10 7
XP?V +11 +8 7
SP +10 +7 5
upP 15 +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

Dimensional tolerances (um)

H A,

Runner| Guide| Runner| Guide

block/ rail| block/ rail
Guide Guide
rail rail

+47 +44 +23 +19

-38 -39 -24

Max. difference in dimensions H
and A, on the same rail (um)

AH, AA,

Runner block/ Guide rail
Guide rail

18 15
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Parallelism offset P, of the ball
rail system in service
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50
Values measured at middle of runner N
block for ball rail systems without —~ 40 — -
. & |
surface coating = —
For hard chrome plated ball guide rails a 30 __——H
Resist CR, the values may increase by ///
up to 2 pm. |—
20 // — —— B
/ /
10 //// // | ———SP
/ /// UP
T
0
0 1000 2000 3000 4000 5000 6000
L(mm) —
Tolerances for combination of accuracy classes
Ball Runner Blocks Ball Guide Rails
N P SP UP
(um) (pm) (um) (um)
N Tolerance dimension H (um) +100 +48 +32 +23 +19
Tolerance dimension A, (um) +40 +28 +22 +20 +19
Max. difference in dimensions H and A, on one rail (um) 30 30 30 30 30
H Tolerance dimension H (um) +92 +40 +24 +15 +11
Tolerance dimension A, (um) +32 +20 +14 +12 +11
Max. difference in dimensions H and A, on one rail (um) 15 15 15 15 15
P Tolerance dimension H (um) +88 +20 +11 +7
Tolerance dimension A, (um) +28 +10 +8 +7
Max. difference in dimensions H and A, on one rail (um) 7 7 7 7
XP Tolerance dimension H (um) +88 +20 +11 +7
Tolerance dimension A, (um) +28 +10 +8 +7
Max. difference in dimensions H and A, on one rail (um) 7 7 7 7
SP Tolerance dimension H (um) +87 +19 +10 +6
Tolerance dimension A, (um) +27 +9 +7 +6
Max. difference in dimensions H and A, on one rail ~ (um) 5 5 5 5
uUP Tolerance dimension H (um) +86 +18 +9 +5
Tolerance dimension A, (um) +26 +8 +6 +5
Max. difference in dimensions H and A, on one rail (um) 3 3 3 3

Recommendations for combining
accuracy classes

Selection criterion
Travel accuracy

Recommended for wide runner block
spacing and long strokes:

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

Perfected ball entry and exit zones in the
runner blocks and optimized spacing

of the mounting holes in the guide rails
provide very high travel accuracy with
very low pulsation.

Recommended for close runner block
spacing and short strokes:

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

These high accuracy systems are
especially suitable for high-precision
machining processes, measurement
systems, high-precision scanners, EDM
equipment, etc.

(See also “High Precision Ball Runner
Blocks” =& 72)
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Selection criteria

Ball Chain

Ball chain

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

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. Run-
ner blocks with ball chains have fewer
load-bearing balls, which may result in
lower load and load moment capacities
(“Product Overview, with Load Capaci-
ties and Load Moments” = 8).

Ball Rail Systems | R310EN 2202 (2009.06)

Ball runner block with ball chain
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Seals
Wiper seals

The sealing plate (2) on the end face
protects the 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 seal (LS)

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

Standard seal (SS)

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

Double-lipped seal (DS)

Rexroth recommends using the double-
lipped seal for applications where the
rail guide is exposed to high levels of
contamination such as metal chips,
wood dust, metalworking fluids, etc. This
seal provides excellent wiping action,
but friction levels will be higher and the
relubrication intervals are shorter.

Sealing action and resistance to
movement

The resistance to movement is influ-
enced by the seal's geometry and the
material it is made of.

The chart at right shows the sealing
action and resistance to movement in
relation to the seal design.

Key to illustration

LS = Low-friction seal

SS = Standard seal, universal seal with
good sealing action

DS = Double-lipped seal, seal with very
good sealing action

Bosch Rexroth AG 29
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Lower pretensioning

Higher pretensioning

Resistance to movement (N)

DS

Sealing action
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Selection Criteria

Materials

Rexroth offers Ball Runner Blocks in a variety of materials to meet the requirements
of different applications.

A Standard Ball Runner Block made of steel
The most commonly used 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 Ball Runner Block made of steel
Basically the same as the standard steel runner block, but with ceramic balls in-
stead of steel ones. 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 Ball Runner Block made of aluminum
The ball runner block body is made of a wrought aluminum alloy. The balls, steel
inserts, and the mounting screws at the end face are made of carbon steel. The
runner blocks have the same load capacities as the standard version. Since the
yield point of aluminum is lower than that of steel, the load-bearing capability of the
aluminum runner blocks is limited by F__ and M

max max®
An economical alternative offering limited corrosion protection.

Corrosion-Resistant Ball Runner Blocks

D Resist NR
The ball runner block body is made of a corrosion-resistant material. Offers limited
corrosion protection. The balls, steel inserts, and the mounting screws at the end
face are made of carbon steel. The 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 NRII
All of the ball runner block parts are made of a corrosion-resistant material.
These 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 is provided with a corrosion-resistant matte-silver hard
chrome-plated coating. The balls, steel inserts, and the mounting screws at the
end face are made of carbon steel. The runner blocks have the same load capaci-
ties and moments as the standard versions.
An alternative when the NR version is not available.
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Material specifications

Bosch Rexroth AG

31

ltem | Part Ball runner block
A B (o D E F
Steel Steel Aluminium Resist NR Resist NR Il Resist CR
(high-speed)
1 Ball runner block | Heat-treated steel | Heat-treated steel | Wrought Corrosion-resistant | Corrosion-resistant | Heat-treated steel,
body aluminum alloy steel 1.4122 steel 1.4122 chrome-plated
2 Balls Antifriction SigN, Antifriction Antifriction Corrosion-resistant | Antifriction
bearing steel bearing steel bearing steel steel 1.4112 bearing steel
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-resistant | Carbon steel
steel 1.4303
9 Lube nipple Corrosion-resistant
steel 1.4305
Item | Part Ball guide rail
10 | Ball guide rail Heat-treated steel Corrosion-resistant | Heat-treated
steel 1.4116 steel
11 Cover strip Corrosion-resistant steel 1.4310
12 | Strip clamp Anodized aluminum
13 Clamping screw | Corrosion-resistant steel 1.4301

with nut
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Standard Ball Runner Blocks made of steel

Product Description

Characteristic features

— Same load capability in all four main load directions

— Low noise level and outstanding travel performance

— Excellent dynamic characteristics:
Travel speed: v . =5 m/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 threads on all sides”

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

— Optimum system rigidity through preloaded O-arrangement

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

— Top logistics that are unique worldwide due to interchange-

ability of components within each accuracy class

— Attachments can be bolted to ball runner blocks from
above or 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 runner block?

— Extensive range of accessories

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

Ball Rail Systems | R310EN 2202 (2009.06)

Further highlights

— 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, light running thanks to optimized ball recirculation
and ball or ball chain guidance

— Various preload classes

— Ball runner blocks pre-lubricated in factory?

— Available with ball chain as an option®

Corrosion protection (optional)?

— Resist NR:
Ball runner block body made of corrosion-resistant steel
per EN 10088

— Resist NR I
Ball runner block body, ball guide rail and all steel parts
made from corrosion-resistant steel per EN 10088

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

1) depends on type
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Standard Ball Rail System with
Ball Runner Block FNS made of steel
(components and assembly)
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Standard Ball Runner Blocks made of steel

Product Description

Overview of Standard and Heavy Duty Ball Runner Block models made of steel

Standard Ball Runner Blocks" up to size 45

FNS

1) With ball chain Ball chain (optional)
2) Without ball chain — Optimizes noise levels
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Ordering Example

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

Explanation of the option Size |Ball runner || Preload class |Accuracy class |Seal
“Ball runner block with size” 1block ! for ball runner block
The design style of the ball runner :!th_ste_ _: - = - - WIIEhQ.Ut ball chain | with ball chain
block — in this example, a Standard Co €1, C2| N ,H, P|.SS, Ls" DS| ss LS DS
Ball Runner Block FNS - is specified [ R1651 1] 9 4 3 -| 20| 21 -] 22| 23] -
on the respective product page. 1 4 3 2| 20 21 -| 22| 23] -
2 - 3 2 20 - - 22 - -
Coding in the part number: 20 R16518| 9 4] 38| -| 20| 21 - 22| 23| -
R1651 7 1 4 3 2 20 21 271 22 23| 2Y
2 - 3 2 20 - 27| 22 - 2y
Design style Size 25 R16512| 9 4, 3| -| 20 21 -1 22| 23] -
1 4 3 2 20 21 27| 22| 23| 2Y
2 - 3 2 20 - 27| 22 - 2y
130, R16517] 9 4/ 8| -| 20] 21 -| 22| 23] -
Ordering example E 4 E] 2 21| 2z] 22| 23| 2Y
Options:!_ 2| -| 3] 2| 20 | 27| 22| -] ov
— Ball Runner Block FNS 35 R16513| 9 4/ 3| -| 20| 2f -| 22| 23] -
— Size 30 1 4 3 2 20 21 27| 22 23| 2Y
— Preload class C1 2| - 8] 2| 20 - 2z| 22| -] 2y
- Accuracy class H 45 R16514| 9 4 3/ -| 20 | | 22| | -
- With standard seal, 1 4, 3, 2| 20 - 2z| 22| —| o2y
without ball chain 2 - 3 2| 20 -1 27| 22 - 2y
Part number: eg. |R16517 1 3 20
1) Only with accuracy classes N and H
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
C2 = preload 8% C DS = double-lipped seal (longer delivery times in some cases)
Definition Code
Ball Runner Block (example)
design style F N S
Width  Flanged F
Slimline
Wide
Compact
Length Normal N
Long
Short
Height Standard height S
High
Low
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Standard Ball Runner Blocks made of steel

FNS - Flanged, normal, standard height

R1651 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a__ =500 m/s?

max
(If Fogmp > 2.8 - Fpr ta,, = 50 m/s?)

com|
Note on lubrication
— Pre-lubricated

Further Ball Runner Blocks FNS

— Heavy Duty Ball Runner Blocks
made of steel, size 55 and 65 =5 60

— High Precision Ball Runner Blocks
made of steel =B 72

— High-Speed Ball Runner Blocks
made of steel =5 84

— Ball Runner Blocks made of aluminum

&g 94
— Corrosion-resistant Ball Runner
Blocks Options and part numbers
Resist NR =B 100 Size [Ball Preload Accuracy Seal
Resist NR Il =B 104 runner class class for ball runner block
Resist CR =B 108 block without ball chain | with ball chain
with size | CO| C1| C2 N H P| SS| LS| DS| SS| LS"| DS
Note 15 R1651 1 9 4 3 - 20 21 - 22 23 -
Can be used on all Ball Guide Rails ! 408 21 200 21 - 22 28 -
SNS. 2 - 3 2 20 - - 22 - -
20 R1651 8 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 2Z 22 23 2Y
2 - 3 2 20 - 2Z 22 - 2Y
25 R1651 2 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 2Z 22 23 2Y
2 - 3 2 20 - 2Z 22 - 2Y
30 R1651 7 9 4 3 - 20 21 - 22 23 -
Ordering example 1 4 3 2 20 21 2Z 22 23 2Y
Options: 2 - 3 2 20 - 2Z 22 - 2Y
— Ball Runner Block FNS 35 R1651 3 9 4 3 - 20 21 - 22 23 -
— Size 30 1 4 3 2 20 21 2Z 22 23 2Y
— Preload class C1 2] -] 8] 2] 20 -| 2Z] 22 - 2
— Accuracy class H 45 R1651 4 9 4 3 - 20 - - 22 - -
— With standard seal, 1 4, 3 2| 20 -l2z) 22 A
without ball chain 2] -] 8] 2| 20 - 27| 22 -2y
Part number: R1651 713 20 eg. R1651 7 1 3 20
1) Only with accuracy classes N and H
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
C2 = preload 8% C DS = double-lipped seal (longer delivery times in some cases)
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Ball Runner Blocks FNS
A
S
Sg ‘ §2> ‘ﬁi* K2 BQ
v WK S_ Ny Sl K 7
el gy il 4
Eo % I R S ALY =1 0] Eil
o H, N L\,}/J‘ \ : = | %
i : Ho T g !
\ i Neg 7= —_—
L) | s ;
g \ A, @Ss
A1 ‘ T
- a) a) For O-ring
||‘ [ ‘l! Size 15: @ 4 - 1.0 (mm)
i Size 20 - 45: @ 5 - 1.0 (mm)
\({V K Open lube bore as required (* 2 258).
{EJ Lf/,}l\g i{é ! b) Recommended po§ition for pin holes (dimensions E, @ 235).
L %{/ N Due to manufacturing reasons, there may be rough-drilled holes at the
- | ~b) recommended positions. These may be bored open to accommodate
B, {;{%,7 77777777 :7 77777 {,: f Es|E, the locating pins.
E, | ¢) Lube nipple, size 15 - 20:
! } -1 Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
jll\\ %\a}\/‘ ,/Jll If another lube nipple is used: observe the screw-in depth of 5 mm!
e i N Lube nipple, size 25 - 45:
] : i pple,
‘ 69 ’ Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 9.5 mm
| If another lube nipple is used: observe the screw-in depth of 8 mm!
d) ||‘ %{%c) Lube nipples are provided (unmounted). Connection possible at all sides.
77777E71 77777 d) For manufacturing reasons, there may be plugs at these positions.
These must be removed before mounting.
Size |Dimensions (mm)
A A, A, A, B By E, E, E; Eg E, H ik H,»  H,? K, K, K, K,
15 47 235 15 16.0 582 39.2 38 30 26 2455 6.70 24 1990 16.30 16.20 8.00 9.6 3.20 3.20
20 63 315 20 215 750 496 53 40 35 3250 730 30 2535 20.75 2055 1180 11.8 335 3.35
25 70 35.0 23 235 86.2 578 57 45 40 3830 1150 36 2990 2445 2425 1245 136 550 5.50
30 90 450 28 31.0 97.7 674 72 52 44 4840 1460 42 3535 2855 2835 14.00 15.7 6.05 6.05
35 100 500 34 330 1105 770 82 62 52 5800 1735 48 4040 32.15 3185 1450 16.0 6.90 6.90
45 120 60.0 45 375 137.6 970 100 80 60 69.80 2090 60 50.30 40.15 3985 17.30 193 8.20 8.20
Size |Dimensions (mm) Weight|Load capacities® (N)|Load moments® (Nm)
(kg) () o™ N ™
-1l (o] d—hdl b
N, N, N#5 s 5, S S, T V, Cc Co M, M,, M, M,
15 52 440 103 43 M5 44 M2.5x3.56 60 5.0 0.20 7800 13500 74 130 40 71
20 7.7 5.20 132 53 M6 6.0 M3x5 60 6.0 0.45| 18800 24400 240 310 130 165
25 93 7.00 152 6.7 M8 7.0 M3x6 60 7.5 0.65| 22800 30400 320 430 180 240
30 11.0 790 170 85 M10 9.0 M3x6 80 7.0 1.10 31700 41300 540 720 290 380
35 12.0 1015 205 85 M10 9.0 M3x6 80 8.0 1.60[ 41900 54000 890 1160 440 565
45 15.0 1240 23.5 10.4 M12 14.0 M4x7 105 10.0 3.00/ 68100 85700 1830 2310 890 1130

1) Dimension H, with cover strip

2)
)

Dimension H, without cover strip
3) Load capacities and moments for Ball Runner Block without ball chain. Load capacities and moments for Ball Runner Block with ball chain B 8.

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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

FLS - Flanged, long, standard height

R1653 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a__ =500 m/s?

max
(If Fogmp > 2.8 - Fpr ta,, = 50 m/s?)

com|
Note on lubrication
— Pre-lubricated

Further Ball Runner Blocks FLS
— Heavy Duty Ball Runner Blocks
made of steel, size 55 and 65 =5 62
— High Precision Ball Runner Blocks
made of steel =B 72
— Corrosion-resistant Ball Runner
Blocks
Resist NR & 100
Resist CR =& 108

Note Options and part numbers
Can be used on all Ball Guide Rails Size |Ball Preload class |Accuracy class |Seal
SNS. runner for ball runner block
block without ball chain | with ball chain
with size co| C1| C2 N H P| SS| LS| DS| SS| LS"| DS
15 R1653 1 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 - 22 23 -
2 - 3 2 20 - - 22 - -
20 R1653 8 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 2Z 22 23 2Y
2 - 3 2 20 - 2Z 22 - 2Y
25 R1653 2 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 2Z 22 23 2Y
2 - 3 2 20 - 2Z 22 - 2Y
30 R1653 7 9 4 3 - 20 21 - 22 23 -
ordering example 1 4 3 2 20 21 2Z 22 23 2Y
Options: 2 - 3 2 20 - 2Z 22 - 2Y
— Ball Runner Block FLS 35 R1653 3 9 4 3 - 20 21 - 22 23 -
— Size 30 1 4 3 2 20 21 2Z 22 23 2Y
— Preload class C1 2] -] 38 2| 20 -| 27 22 - 2
— Accuracy class H 45 R1653 4 9 4 3 - 20 - - 22 - -
— With standard seal, 1 4 3 2| 20 A A
without ball chain 2 -l 3 2| 20 -l 27] 22 -2
Part number: R1653 713 20 eg. R1653 7 1 3 20
1) Only with accuracy classes N and H
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
C2 = preload 8% C DS = double-lipped seal (longer delivery times in some cases)
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Ball Runner Blocks FLS
B
KQ BZ
s “ | ‘
] — T f T =
E s O 1 |
L B _ s TGk
Hy = | | —
H ) [y [ % §
= N/ \ ——
1 = b
S 1 '
S5 i
| T
a) For O-ring
Size 15: @ 4 - 1.0 (mm)
Size 20 - 45: @ 5 - 1.0 (mm)
Open lube bore as required (=& 258).
%&5 Lf/,{l\g La;\ b) Recommended position for pin holes (dimensions E, =B 235).
h 2z - Due to manufacturing reasons, there may be rough-drilled holes at the
b) recommended positions. These may be bored open to accommodate the
Bi| [t -——1-— . T 71 | Eg|Ey locating pins.
‘ Ey | ¢) Lube nipple, size 15 - 20:
‘ PN ‘ Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
PR 7N\ ~ . . .
{(‘5/‘ T"\é?/ Tg;/t If another lube nipple is used: observe the screw-in depth of 5 mm!
Lube nipple, size 25 - 45:
Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 9.5 mm
{@ If another lube nipple is used: observe the screw-in depth of 8 mm!
- Lube nipples are provided (unmounted).
d) H‘ %P% Connection possible at all sides.
AN 2 d) For manufacturing reasons, there may be plugs at these positions.
E4 These must be removed before mounting.
Size |Dimensions (mm)
A A A, A B B, E, E, E; Eg E, H Tk H," H,? K, K, K; K,
15 47 235 15 16.0 726 536 38 30 26 2455 6.70 24 1990 16.30 16.20 15.20 16.80 3.20 3.20
20 63 315 20 215 91.0 65.6 53 40 35 3250 7.30 30 2535 20.75 2055 19.80 19.80 3.35 3.35
25 70 35.0 23 235 107.9 795 57 45 40 3830 1150 36 2990 2445 2425 23.30 2445 550 550
30 90 450 28 31.0 119.7 894 72 52 44 4840 1460 42 3535 2855 2835 2500 26.70 6.05 6.05
35 100 50.0 34 33.0 139.0 1055 82 62 52 5800 17.35 48 4040 3215 31.85 28.75 30.25 6.90 6.90
45 120 60.0 45 375 1741 1335 100 80 60 69.80 20.90 60 5030 40.15 39.85 3550 37.50 8.20 8.20
Size |Dimensions (mm) Weight|Load capacities® (N)|Load moments® (Nm)
ko) !t i e
(- ) [hd
N, N, N&° S, S, S Se T Vv c Co M, M M, Mo
15 52 440 103 43 M5 44 M25x35 60 5.0 0.30( 10000 20 200 96 190 75 150
20 7.7 5.20 132 53 M6 6.0 M3x5 60 6.0 0.55| 24 400 35 200 310 450 225 330
25 93 7.00 152 6.7 M8 7.0 M3x6 60 7.5 0.90( 30400 45 500 430 650 345 510
30 11.0 790 170 85 M10 9.0 M3x6 80 7.0 1.50| 40 000 57 800 690 1000 495 715
35 12.0 10.15 205 85 M10 9.0 M3x6 80 8.0 2.25| 55600 81 000| 1200 1740 830 1215
45 15.0 1240 235 104 M12 14.0 M4x7 105 10.0 4.30( 90400 128 500( 2440 3470 1700 2 425

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

)
3) Load capacities and moments for Ball Runner Block without ball chain. Load capacities and moments for Ball Runner Block with ball chain &2 8.

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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

FKS - Flanged, short, standard height

R1665 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a__ =500 m/s?

max
(If Fogmp > 2.8 - Fpr ta,, = 50 m/s?)

com|
Note on lubrication
— Pre-lubricated

Further Ball Runner Blocks FKS
— Super Ball Runner Blocks made
of steel 5 88
— Corrosion-resistant Ball Runner
Blocks
Resist NR <& 100
Resist CR =& 108

Note
Can be used on all Ball Guide Rails
SNS. Options and part numbers
Size |Ball Preload Accuracy Seal
runner class class for ball runner block
block without ball chain |with ball chain
with size Cco C1 N H| SS LS| DS| SS LS| DS
15 R1665 1 9 4 3 20 21 - 22 23 -
1 4 3 20 21 - 22 23 -
Ordering example 20 R1665 8 9 4 3| 20| 21| - 22| 23] -
Options: 1 4 3| 20 21| 27| 22| 23] 2Y
— Ball Runner Block FKS 25 R1665 2 9 4 3 20 21 - 22 23 -
— Size 30 1 4 3| 20| 21| 27| 22| 23] ov
— Preload class C1 30 R1665 7 9 4 3 20 21 - 22 23 -
— Accuracy class H 1 4 3| 20 21| 27| 22| 23] 2v
— With standard seal, 35 R1665 3 9 4 3| 20| 21| - 22| 23] -
without ball chain ! 4 8| 20] 21] 2z] 22] 23] 2
Part number: R1665 713 20 e.g. R1665 7 1 3] 20
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
DS = double-lipped seal (longer delivery times in some cases)
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Ball Runner Blocks FKS
B
Ko Bo
*Vw \K Ky
E ) R L&\S\m
9 S ‘ TH ) :: . &z
H ! i " H—!
H1 f— I : 1 i
" Hy | g {‘} % |
1 i |
RE=Z e
DS
T
T a)
L
Par
N0
)
|
i Ky i
B i B a) For O-ring
B, {g}/\ } {}/\ Size 15: @ 4 - 1.0 (mm)
i Size 20-35: @ 5 - 1.0 (mm)
i Open lube bore as required (=2 258).
f%\ b) Lube nipple, size 15 - 20:
*\(fj Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
%13; ‘” g If another lube nipple is used: observe the screw-in depth of 5 mm!
T~ Lube nipple, size 25 - 35:
‘ “' b) ube nipple, size g
77777 T Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 9.5 mm
E If another lube nipple is used: observe the screw-in depth of 8 mm!
Lube nipples are provided (unmounted).
Connection possible at all sides.
Size |Dimensions (mm)
A A A, A, B B, E Eq E, H H, H," H,? K, K, K, K,
15 47 235 15 16.0 44.7 257 38 2455 6.70 24 1990 16.30 16.20 16.256 1785 3.20 3.20
20 63 315 20 215 573 319 53 3250 7.30 30 2535 20.75 20.55 2295 2295 335 3.35
25 70 35.0 23 235 67.0 386 57 3830 1150 36 29.90 2445 2425 2535 26.50 550 5.50
30 90 450 28 31.0 753 450 72 4840 1460 42 3535 2855 2835 28.80 30.50 6.05 6.05
35 100 500 34 330 849 514 82 5800 17.35 48 4040 3215 31.85 32.70 34.20 6.90 6.90
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
(ko) 't |~
-l L iil—Ihg] |[f
N, N5 s, S>S: S T V, (o3 C, M, M,, M, M,
15 5.2 103 43 M5 44 M25x35 60 5.0 0.15 5 400 8100 52 80 19 28
20 7.7 132 53 Mé 6.0 M3x5 60 6.0 0.30 12 400 13 600 150 170 52 58
25 9.3 15.2 6.7 M8 7.0 M3x5 60 7.5 0.50 15900 18 200 230 260 82 94
30 11.0 170 85 M10 9.0 M3x5 80 7.0 0.80 22100 24 800 380 430 133 150
35 12.0 205 85 M10 9.0 M3x5 80 8.0 1.20 29 300 32400 640 700 200 220

1) Dimension H, with cover strip

2)
)

Dimension H, without cover strip
3) Load capacities and moments for Ball Runner Block without ball chain. Load capacities and moments for Ball Runner Block with ball chain £ 8.

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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

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

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a__ =500 m/s?

max
(If Fogmp > 2.8 - Fpr ta,, = 50 m/s?)

com|
Note on lubrication
— Pre-lubricated

Further Ball Runner Blocks SNS

— Heavy Duty Ball Runner Blocks
made of steel, size 55 and 65 =5 64

— High Precision Ball Runner Blocks
made of steel =B 72

— High-Speed Ball Runner Blocks
made of steel =5 84

— Ball Runner Blocks made of aluminum

=g 94
— Corrosion-resistant Ball Runner
Blocks Options and part numbers
Resist NR =B 100 Size |Ball Preload Accuracy Seal
Resist NR Il =B 104 runner class class for ball runner block
Resist CR =B 108 block without ball chain | with ball chain
with size | CO| C1| C2 N H P| SsS| LS| DS| SS| LS"| DS
Note 15 R1622 1 9 4 3 - 20 21 - 22 23 -
Can be used on all Ball Guide Rails ! 4L 8 21 200 21— 22 28 -
SNS. 2 - 3 2 20 - - 22 - -
20 R1622 8 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 2Z 22 23 2Y
2 - 3 2 20 - 2Z 22 - 2Y
25 R1622 2 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 2Z 22 23 2Y
2 - 3 2 20 - 2Z 22 - 2Y
30 R1622 7 9 4 3 - 20 21 - 22 23 -
ordering example 1 4 3 2 20 21 2Z 22 23 2Y
Options: 2 - 3 2 20 - 2Z 22 - 2Y
— Ball Runner Block SNS 35 R1622 3 9 4 3 - 20 21 - 22 23 -
— Size 30 1 4 3 2 20 21 2Z 22 23 2Y
— Preload class C1 2] -] 8] 2] 20 -| 2Z] 22 - 2
— Accuracy class H 45 R1622 4 9 4 3 - 20 - - 22 - -
— With standard seal, 1 4, 3 2| 20 -lo2z) 22 A
without ball chain 2] -] 8] 2| 20 - 2Z] 22 -2
Part number: R1622 713 20 eg. R1622 7 1 3 20
1) Only with accuracy classes N and H
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
C2 = preload 8% C DS = double-lipped seal (longer delivery times in some cases)
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Ball Runner Blocks SNS
B
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i Ki
| i |
& S a) For O-ring
i Size 15: @ 4 - 1.0 (mm)
B, By I I— _ Size 20 - 45: @ 5 - 1.0 (mm)
{ Open lube bore as required (=& 258).
PN i PN b) Lube nipple, size 15 - 20:
b : b Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
i If another lube nipple is used: observe the screw-in depth of 5 mm!
*@9 Lube nipple, size 25 - 45:
%@; I Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 9.5 mm
||‘ (W\b) If another lube nipple is used: observe the screw-in depth of 8 mm!
E, Lube nipples are provided (unmounted).
Connection possible at all sides.
Size |Dimensions (mm)
A A A A, B B, B E ER E, H H, H," H;? K, K, K, K,
15 34 17 15 95 582 392 26 26 2455 6.70 24 1990 16.30 16.20 10.00 11.60 3.20 3.20
20 44 22 20 120 750 496 32 36 3250 7.30 30 2535 20.75 2055 13.80 13.80 3.35 3.35
25 48 24 23 125 86.2 578 35 35 3830 1150 36 2990 2445 2425 17.45 18.60 550 5.50
30 60 30 28 16.0 97.7 674 40 40 4840 1460 42 3535 2855 2835 20.00 21.70 6.05 6.05
35 70 35 34 180 1105 770 50 50 5800 1735 48 4040 3215 31.85 2050 22.00 6.90 6.90
45 86 43 45 205 1376 970 60 60 6980 2090 60 5030 40.15 39.85 27.30 29.30 8.20 8.20
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
ko) 't i e
-l R R imly ]
N;  Ng*0° S, Ss Se T vy c Co M, M;o M, My,
15 6.0 10.3 M4 4.4 M2.5x3.5 60 5.0 0.15 7 800 13 500 74 130 40 71
20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.35 18 800 24 400 240 310 130 165
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.50 22 800 30 400 320 430 180 240
30 12.0 17.0 M8 9.0 M3x5 80 7.0 0.85 31 700 41 300 540 720 290 380
35 13.0 20.5 M8 9.0 M3x5 80 8.0 1.25 41 900 54 000 890 1160 440 565
45 18.0 235 M10 14.0 M4x7 105 10.0 2.40 68 100 857001 1830 2310 890 1130

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and moments for Ball Runner Block without ball chain. Load capacities and moments for Ball Runner Block with ball chain &2 8.
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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

SLS - Slimline, long, standard height

R1623 ... 2.

Dynamic characteristics

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

(If Fogmp > 2.8 - Fpr ta,, = 50 m/s?)
Note on lubrication

— Pre-lubricated

Further Ball Runner Blocks SLS
— Heavy Duty Ball Runner Blocks
made of steel, size 55 and 65 =5 66
— High Precision Ball Runner Blocks
made of steel =B 72
— Corrosion-resistant Ball Runner
Blocks
Resist NR <& 100
Resist CR =& 108

Note Options and part numbers
Can be used on all Ball Guide Rails Size |Ball Preload Accuracy Seal
SNS. runner class class for ball runner block
block without ball chain | with ball chain
with size | CO| C1| C2 N H P| SsS| LS| DS| SS| LS"| DS
15 R1623 1 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 - 22 23 -
2 - 3 2 20 - - 22 - -
20 R1623 8 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 2Z 22 23 2Y
2 - 3 2 20 - 2Z 22 - 2Y
25 R1623 2 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 2Z 22 23 2Y
2 - 3 2 20 - 2Z 22 - 2Y
30 R1623 7 9 4 3 - 20 21 - 22 23 -
ordering example 1 4 3 2 20 21 2Z 22 23 2Y
Options: 2 - 3 2 20 - 2Z 22 - 2Y
— Ball Runner Block SLS 35 R1623 3 9 4 3 - 20 21 - 22 23 -
— Size 30 1 4 3 2 20 21 2Z 22 23 2Y
— Preload class C1 2] -] 8] 2] 20 - 2z 22 -2y
— Accuracy class H 45 R1623 4 9 4 3 - 20 - - 22 - -
— With standard seal, 1 4, 3 2| 20 -lo2z) 22 A
without ball chain 2] -] 8] 2| 20 - 2Z] 22 -2
Part number: R1623 713 20 eg. R1623 7 1 3 20
1) Only with accuracy classes N and H
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
C2 = preload 8% C DS = double-lipped seal (longer delivery times in some cases)
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Ball Runner Blocks SLS
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% a) For O-ring
gl gl 1o L | Size 15: @ 4 - 1.0 (mm)
1 2 : .
I Size 20-45: @5 - 1.0 (mm)
{ Open lube bore as required (+2 258).
e : PN b) Lube nipple, size 15 - 20:
N | 4 Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
i If another lube nipple is used: observe the screw-in depth of 5 mm!
7N Lube nipple, size 25 - 45:
7 Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 9.5 mm
||‘ %B% If another lube nipple is used: observe the screw-in depth of 8 mm!
————— [y ) Lube nipples are provided (unmounted).
E1 Connection possible at all sides.
Size |Dimensions (mm)
A A A A, B B, B E ER E, H H, H, H,? K, K, K, K,
15 34 17 15 9.5 726 536 26 26 2455 6.70 24 1990 16.30 16.20 17.20 18.80 3.20 3.20
20 44 22 20 120 910 656 32 50 3250 7.30 30 2535 20.75 2055 14.80 14.80 3.35 3.35
25 48 24 23 125 1079 795 35 50 3830 1150 36 2990 2445 2425 20.80 21.95 550 5.50
30 60 30 28 16.0 119.7 894 40 60 4840 1460 42 3535 2855 2835 21.00 2270 6.05 6.05
35 70 35 34 180 139.0 1055 50 72 5800 1735 48 4040 3215 3185 23.75 25.25 6.90 6.90
45 86 43 45 205 1741 1335 60 80 6980 2090 60 5030 40.15 39.85 3550 37.50 8.20 8.20
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
(kg) Ve P ~~ ™~
-]~ (o) g b
N3 Ng*0® S, Ss Se T vy c Co M, M;o M, My,
15 6.0 10.3 M4 4.4 M2.5x3.5 60 5.0 0.20 10 000 20 200 96 190 75 150
20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.45 24 400 35 200 310 450 225 330
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.65 30 400 45 500 430 650 345 510
30 12.0 17.0 M8 9.0 M3x5 80 7.0 1.10 40 000 57 800 690 1000 495 715
35 13.0 20.5 M8 9.0 M3x5 80 8.0 1.70 55 600 81 000| 1200 1740 830 1215
45 18.0 235 M10 14.0 M4x7 105 10.0 3.20 90400 128500( 2440 3470 1700 2 425

1) Dimension H, with cover strip

2)
)

Dimension H, without cover strip
3) Load capacities and moments for Ball Runner Block without ball chain. Load capacities and moments for Ball Runner Block with ball chain &2 8.

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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

SKS - Slimline, short, standard height

R1666 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a__ =500 m/s?

max
(If Fogmp > 2.8 - Fpr ta,, = 50 m/s?)

com|
Note on lubrication
— Pre-lubricated

Further Ball Runner Blocks SKS
— Super Ball Runner Blocks made
of steel 5 88
— Corrosion-resistant Ball Runner
Blocks
Resist NR <& 100
Resist CR =& 108

Note
Can be used on all Ball Guide Rails
SNS. Options and part numbers
Size |Ball Preload Accuracy Seal
runner class class for ball runner block
block without ball chain |with ball chain
with size co (03] 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 -
Ordering example 20 R1666 8 9 4 3| 20| 21| | 22| 23] -
Options: 1 4 3| 20| 21| o2z 22| 23] oY
— Ball Runner Block SKS 25 R1666 2 9 4 3 20 21 - 22 23 -
— Size 30 1 4 3| 20| 21| 27| 22| 23] oy
— Preload class C1 30 R1666 7 9 4 3 20 21 - 22 23 -
~ Accuracy class H 1 4 3| 20| 21| 92z 22| 23] oY
— With standard seal, 35 R1666 3 9 4 3| 20| 21| | 22| 23] -
without ball chain ! 4] 8| 20| 21] 27] 22| 23] 2
Part number: R1666 713 20 e.g. R1666 7 1 3] 20
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
DS = double-lipped seal (longer delivery times in some cases)
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Ball Runner Blocks SKS
B
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i Ki a) For O-ring
B, AN : 777777 A Size 15: @ 4 - 1.0 (mm)
N7 i d Size 20 - 35: @ 5 - 1.0 (mm)
! Open lube bore as required (=2 258).
} b) Lube nipple, size 15 - 20:
LN Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
\%/ ) If another lube nipple is used: observe the screw-in depth of 5 mm!
|” %w Lube nipple, size 25 - 35:
,,,,, i,,,,‘“, ~b) Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 9.5 mm
E If another lube nipple is used: observe the screw-in depth of 8 mm!
Lube nipples are provided (unmounted).
Connection possible at all sides.
Size [Dimensions (mm)
A A, A, A, B B, E Eq E, H H, H,”  H,2 K, K, K, K,
15 34 17 15 95 447 257 26 2455 6.70 24 1990 16.30 16.20 16.25 1785 3.20 3.20
20 44 22 20 120 573 319 32 3250 7.30 30 2535 20.75 20.55 2295 2295 335 3.35
25 48 24 23 125 670 386 35 3830 1150 36 2990 2445 2425 2535 26.50 550 5.50
30 60 30 28 16.0 753 450 40 4840 1460 42 3535 2855 2835 28.80 30.50 6.05 6.05
35 70 35 34 180 849 514 50 5800 1735 48 4040 32.15 31.85 32.70 34.20 6.90 6.90
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
ko) 't i e e
-] R R imly ]
N;  Ng*08 S S5 Sy T Vv, C C, M, M,, M, M,
15 6.0 10.3 M4 44 M2.5x3.5 60 5.0 0.10 5 400 8 100 52 80 19 28
20 7.5 13.2 M5 6.0 M3x5 60 6.0 0.25 12 400 13 600 150 170 52 58
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.35 15 900 18 200 230 260 82 94
30 12.0 170 M8 9.0 M3x5 80 7.0 0.60 22 100 24 800 380 430 133 150
35 13.0 205 M8 9.0 M3x5 80 8.0 0.90 29 300 32 400 640 700 200 220

1) Dimension H, with cover strip

2

)
3)

Dimension H, without cover strip
Load capacities and moments for Ball Runner Block without ball chain. Load capacities and moments for Ball Runner Block with ball chain =& 8.

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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

SNH - Slimline, normal, high

R1621 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a__ =500 m/s?

max
(If Fogmp > 2.8 - Fpr ta,, = 50 m/s?)

com|
Note on lubrication
— Pre-lubricated

Further Ball Runner Blocks SNH

— Heavy Duty Ball Runner Blocks
made of steel, size 55 =2 68

— High Precision Ball Runner Blocks
made of steel =8 72

— Corrosion-resistant Ball Runner
Blocks
Resist CR =& 108

Note
Can be used on all Ball Guide Rails Options and part numbers
SNS. Size |Ball Preload Accuracy class | Seal
runner class for ball runner block
block without ball chain |with ball chain
with size | CO| C1| C2 N H P| SS| LS”| DS| SS| LS"| DS
15 R1621 1 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 - 22 23 -
2 - 3 2 20 - - 22 - -
25 R1621 2 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 2Z 22 23 2Y
2 - 3 2 20 - 2Z 22 - 2Y
30 R1621 7 9 4 3 - 20 21 - 22 23 -
Ordering example 1 4 3 2 20 21 2Z 22 23 2Y
Options: 2 - 3 2 20 - 2Z 22 - 2Y
— Ball Runner Block SNH 35 R1621 3 9 4 3 - 20 21 - 22 23 -
— Size 30 1 4 3 2 20 21 2Z 22 23 2Y
— Preload class C1 2| -] 3 2| 20 - 27 22 A
_ Accuracy class H 45 R1621 4 9 4 3 - 20 - - 22 - -
— With standard seal, 1 4 3 20 -l 22 22 -l 2y
without ball chain 2| -| 8] 2] 20 -] 27) 22 -] 2¥
Part number: R1621 713 20 egd. R1621 7 1 3 20
1) Only with accuracy classes N and H
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
C2 = preload 8% C DS = double-lipped seal (longer delivery times in some cases)
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Ball Runner Blocks SNH
A
Se
Sy Ke B
Vw Ks ‘
N K i i
E 3 4] a7 4 e 175
° —={ 0| s [Ca o
H H1 —— | E —
/e -
Ho | s i
Ne i 7= ‘ ‘
L i |
| |
IS5 i
| T
I 1
)
L
P ]
0V
|
i K
S BN
N7 [ N7 For O-ring
{ Size 15: @ 4 - 1.0 (mm)
By Ep j———— R - Size 25 - 45: @ 5 - 1.0 (mm)
{ Open lube bore as required and install lube adapter (=B 258).
AN \ AN a) Lube nipple, size 15:
N : N Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
| If another lube nipple is used: observe the screw-in depth of 5 mm!
{(L) Lube nipple, size 25 - 45:
: ‘” 4 Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 9.5 mm
7”‘7%&\ b) If another lube nipple is used: observe the screw-in depth of 8 mm!
E Lube nipples are provided (unmounted).
L Connection possible at all sides.
Size |Dimensions (mm)
A A A, A B B, E E Eq E, H H, HY H2? K, K, Ky K,
15 34 17 15 95 582 392 26 26 2455 10.70 28 2390 16.30 16.20 10.00 11.60 7.20 7.20
25 48 24 23 125 86.2 578 35 35 3830 1550 40 3390 2445 2425 17.45 18.60 9.50 9.50
30 60 30 28 16.0 97.7 674 40 40 4840 17.60 45 3835 2855 2835 20.00 21.70 9.05 9.05
35 70 35 34 180 1105 770 50 50 5800 2435 55 4740 3215 31.85 2050 22.00 13.90 13.90
45 86 43 45 205 1376 970 60 60 6980 30.90 70 60.30 40.15 3985 27.30 29.30 18.20 18.20
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
(ko) vt | S
-7l (=) —h b
N, Ng*%® S, S; S, T vy c Co M, Mo M, My,
15 6.0 10.3 M4 4.4 M2.5x3.5 60 5.0 0.20 7 800 13500 74 130 40 71
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.60 22 800 30 400 320 430 180 240
30 12.0 17.0 M8 9.0 M3x5 80 7.0 0.95 31 700 41 300 540 720 290 380
35 13.0 20.5 M8 9.0 M3x5 80 8.0 1.55 41 900 54 000 890 1160 440 565
45 18.0 235 M10 14.0 M4x7 105 10.0 3.00 68 100 85700 1830 2310 890 1130

1) Dimension H, with cover strip

2)
)

Dimension H, without cover strip
3) Load capacities and moments for Ball Runner Block without ball chain. Load capacities and moments for Ball Runner Block with ball chain £ 8.

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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

SLH — Slimline, long, high

R1624 ... 2.

Dynamic characteristics

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

(If Fogmp > 2.8 - Fpr ta,, = 50 m/s?)
Note on lubrication

— Pre-lubricated

Further Ball Runner Blocks SLH

— Heavy Duty Ball Runner Blocks
made of steel, size 55 =& 70

— High Precision Ball Runner Blocks
made of steel =B 72

— Corrosion-resistant Ball Runner
Blocks
Resist CR =& 108

Note
Can be used on all Ball Guide Rails Options and part numbers
SNS. Size |Ball Preload class |Accuracy class | Seal
runner for ball runner block
block without ball chain | with ball chain
withsize | CO| C1| C2| N| H| P| SS| LS"| DS| SS| LS"| DS
25 R1624 2 9 4 3 - 20 21 - 22 23 -
1 4 3 2 20 21 2Z 22 23 2Y
2 - 3 2 20 - 2Z 22 - 2Y
30 R1624 7 9 4 3 - 20 21 - 22 23 -
Ordering example 1 4 3 2 20 21 2Z 22 23 2Y
Options: 2 - 3 2 20 - 2Z 22 - 2Y
— Ball Runner Block SLH 35 R1624 3 9 4 3 - 20 21 - 22 23 -
— Size 30 1 4 3 2 20 21 2Z 22 23 2Y
— Preload class C1 2] -| 8] 2| 20 i A - 2Y
_ Acouracy class H 45 R1624 4 9 4 3 - 20 - - 22 - -
— With standard seal, 1 4 3 20 -l 22| 22 -2y
without ball chain 2| -] 38 2] 20 i e 2 -2
Part number: R1624 713 20 eg. R1624 7 1 3 20
1) Only with accuracy classes N and H
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
C2 = preload 8% C DS = double-lipped seal (longer delivery times in some cases)
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Ball Runner Blocks SLH

Bosch Rexroth AG
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(3 | {57 a) For O-ring
{ Size 25 - 45: @ 5 - 1.0 (mm)
i Open lube bore as required and install lube adapter (=& 258).
{9 b) Lube nipple, size 25 - 45:
L {? J Hydraulic type lube nipple DIN 71412-B M6x8, B, = 9.5 mm
||‘ %D* If another lube nipple is used: observe the screw-in depth of 8 mm!
*'*'*E‘ '''''' ~b) Lube nipples are provided (unmounted).
i Connection possible at all sides.
Size |Dimensions (mm)
A A A, A, B B, E, E ER E;, H H, H," H,? K, K, K, K,
25 48 24 23 125 1079 795 35 50 3830 1550 40 3390 2445 2425 20.80 21.95 9.50 9.50
30 60 30 28 16.0 119.7 894 40 60 4840 17.60 45 3835 2855 2835 21.00 2270 9.05 9.05
35 70 35 34 180 139.0 1055 50 72 5800 2435 55 4740 3215 3185 23.75 2525 13.90 13.90
45 86 43 45 205 1741 1335 60 80 69.80 3090 70 6030 40.15 39.85 3550 3750 1820 18.20
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
(kg) 1t ™ N
-l (o) |dC—hdgl 1o
N Ng*%® S, Ss S, T Vi c Co M, My M, Mo
25 9.0 15.2 M6 7.0 M3x5 60 7.5 0.80 30 400 45 500 430 650 345 510
30 12.0 17.0 M8 9.0 M3x5 80 7.0 1.20 40 000 57 800 690 1000 495 715
35 13.0 20.5 M8 9.0 M3x5 80 8.0 2.10 55 600 81 000| 1200 1740 830 1215
45 18.0 235 M10 14.0 M4x7 105 10.0 410 90400 128500( 2440 3470 1700 2 425

1) Dimension H, with cover strip

2)
)

Dimension H, without cover strip
3) Load capacities and moments for Ball Runner Block without ball chain. Load capacities and moments for Ball Runner Block with ball chain &£ 8.

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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

FNN - Flanged, normal, low profile

R1693 ... 1.

Dynamic characteristics
Travel speed: v, =3 m/s
Acceleration: a,,,, =250 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Ball Runner Blocks FNN
— Corrosion-resistant Ball Runner
Blocks
Resist CR =5 108

Note
Can be used on all Ball Guide Rails
SNS.

Ordering example

Options:

— Ball Runner Block FNN

— Size 20

— Preload class C1

- Accuracy class H

— With standard seal,
without ball chain

Part number: R1693 813 10

Preload classes
CO = without preload
C1 = preload 2% C

Ball Rail Systems | R310EN 2202 (2009.06)

Options and part numbers

Size |Ball Preload Accuracy Seal

runner class class for ball runner block

block without ball chain

with size Cco C1 N H SS LS
20 R1693 8 9 1 4 3 10 11
25 R1693 2 9 1 4 3 10 11
e.g. R1693 8 1 3 10
Seals Key to table

SS = standard seal
= low-friction seal

LS

Gray numbers
= version/combination not preferred
(longer delivery times in some cases)
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Ball Runner Blocks FNN
B
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Eg *7 !
|
H| H1 o |
2 [Ng !
|
B, a) For O-ring
Size 20-25: @5 1.0 (mm)
Open lube bore as required (#° 2 258).
b) Lube nipple, size 20 - 25:
: Funnel-type lube nipple DIN 3405-B M3x5, B, = 8 mm
Lube port with additional anti-twist feature.
If another lube nipple is used: observe the screw-in depth of 5 mm!
Lube nipples are provided (unmounted).
Size 20: Connection possible at either end.
Size 25: Connection possible at all sides.
Size |Dimensions (mm)
A A A A, B BYETES ER E, H H, H," H;? K, K, K, K,
20 59 205 20 195 725 496 49 32 30.5 56 28 23.0 20.75 20.55 13.0 - 3.6 -
25 73 365 23 250 810 578 60 35 38.3 85 33 26.5 2445 2425 16.6 17.0 41 41
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
(kg) 1t — P U
~Lle () |dC—hdgl b
N, Ng*o® S, S, S5 Se T vy c Co M, Mo M, Mo
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 93 152 6.7 M8 7.0 M3x5 60 7.5 0.60 22 800 30 400 320 430 180 240

1) Dimension H, with cover strip
2) Dimension H, without cover strip
3) Load capacities and moments for Ball Runner Block without ball chain.

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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

FKN - Flanged, short, low profile

R1663 ... 1.

Dynamic characteristics
Travel speed: v, =3 m/s
Acceleration: a,,,, =250 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Ball Runner Blocks FKN
— Corrosion-resistant Ball Runner
Blocks
Resist CR =5 108

Note
Can be used on all Ball Guide Rails
SNS.

Ordering example

Options:

— Ball Runner Block FKN

— Size 20

— Preload class C1

- Accuracy class H

— With standard seal,
without ball chain

Part number: R1663 813 10

Preload classes
CO = without preload
C1 = preload 2% C

Ball Rail Systems | R310EN 2202 (2009.06)

Options and part numbers

Size |Ball Preload Accuracy Seal

runner class class for ball runner block

block without ball chain

with size Cco Ci N H SS LS
20 R1663 8 9 1 4 3 10 11
25 R1663 2 9 1 4 3 10 11
e.g. R1663 8 1 3 10
Seals Key to table

SS = standard seal
= low-friction seal

LS

Gray numbers
= version/combination not preferred
(longer delivery times in some cases)
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Ball Runner Blocks FKN
Vil
Eg 1
H| H |
i
|
P
I e
| Ve |
i I
| Ky .
A ‘ P a) For O-ring
Bl <> | 3 Size 20 - 25: @ 5 - 1.0 (mm)
% Open lube bore as required (=& 258).
Yo b) Lube nipple, size 20 - 25:
%!/ Funnel-type lube nipple DIN 3405-B M3x5, B, = 8 mm
:\ Lube port with additional anti-twist feature.
77777 . I~b) If another lube nipple is used: observe the screw-in depth of 5 mm!
E; Lube nipples are provided (unmounted).
Size 20: Connection possible at either end.
Size 25: Connection possible at all sides.
Size |Dimensions (mm)
A A, A, A, B E, ER ES H H, H," H,? K, K, K, K,
20 59 295 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 60 383 8.5 33 265 2445 2425 245 250 4.1 41
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
(ko) 't |
-l L) il |[f
N; Ng*® S, S, S S, vy c Co M, Mo M, Mo
20 7.7 132 53 M6 6.0 M3x5 6.0 0.25 9 600 13 600 120 170 40 58
25 9.3 16.2 6.7 M8 7.0 M3x5 7.5 0.45 15 900 18 200 230 260 82 94

1) Dimension H, with cover strip
2) Dimension H, without cover strip
3)

Load capacities and moments for Ball Runner Block without ball chain.

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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

SNN - Slimline, normal, low profile

R1694 ... 1.

Dynamic characteristics
Travel speed: v, =3 m/s
Acceleration: a,,,, =250 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Ball Runner Blocks SNN
— Corrosion-resistant Ball Runner
Blocks
Resist CR =5 108

Note
Can be used on all Ball Guide Rails
SNS.

Ordering example

Options:

— Ball Runner Block SNN

— Size 20

— Preload class C1

- Accuracy class H

— With standard seal,
without ball chain

Part number: R1694 813 10

Preload classes
CO = without preload
C1 = preload 2% C

Ball Rail Systems | R310EN 2202 (2009.06)

Options and part numbers

Size |Ball Preload Accuracy Seal

runner class class for ball runner block

block without ball chain

with size Cco C1 N H SS LS
20 R1694 8 9 1 4 3 10 11
25 R1694 2 9 1 4 3 10 11
e.g. R1694 8 1 3 10
Seals Key to table

SS = standard seal
= low-friction seal

LS

Gray numbers
= version/combination not preferred
(longer delivery times in some cases)
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Ball Runner Blocks SNN
A
g B
Se 8
Sq K2 BQ
K
—— \—_P G ! ‘
H Ho 1] |
NG i I —1 |
||| 7 ]
2Ss | | ‘
| T
\
|
i
g
|
AT A
%2 ‘ N7
|
Bi| Es ‘
| a) For O-ring
A LA Size 20 - 25: @ 5 - 1.0 (mm)
1\ ! N7 .
i Open lube bore as required (+ & 258).
H{L)l b) Lube nipple, size 20 - 25:
| 61 ‘ Funnel-type lube nipple DIN 3405-B M3x5, B, = 8 mm
||‘ \‘ 1!' Lube port with additional anti-twist feature.
***** . I=b) If another lube nipple is used: observe the screw-in depth of 5 mm!
Ei Lube nipples are provided (unmounted).
Size 20: Connection possible at either end.
Size 25: Connection possible at all sides.
Size [Dimensions (mm)
A A A, A B B, E, Eq E, H H, H" H2 K, K, Ky K,
20 42 21 20 110 725 496 32 32 30.5 56 28 23.0 20.75 20.55 13.0 - 3.6 -
25 48 24 23 125 81.0 578 35 35 38.3 85 33 26.5 2445 2425 16.6 17.0 41 41
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
(kg) 1t T T T
SR L) il—Ihg] |[f
N;  Ng*0s S, S, S, T Vv, C C, 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 22 800 30 400 320 430 180 240

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and moments for Ball Runner Block without ball chain.
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, from the table by 1.26.
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Standard Ball Runner Blocks made of steel

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

Dynamic characteristics
Travel speed: v, =3 m/s
Acceleration: a,,,, =250 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Ball Runner Blocks SKN
— Corrosion-resistant Ball Runner
Blocks
Resist CR =5 108

Note
Can be used on all Ball Guide Rails
SNS.

Ordering example Options and part numbers

Options: Size |Ball Preload Accuracy Seal

— Ball Runner Block SKN runner class class for ball runner block

— Size 20 block without ball chain

- Preload class C1 with size cof ¢ N H Ss LS

- Accuracy class H 20 R1664 8 9 1 4 3 10 11

— With standard seal, 25 R1664 2 9 1 4 3 10 11
without ball chain eg. R1664 8 1 3 10

Part number: R1664 813 10

Preload classes Seals Key to table

CO = without preload SS = standard seal Gray numbers

C1 = preload 2% C LS = low-friction seal = version/combination not preferred

(longer delivery times in some cases)
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Ball Runner Blocks SKN
A
Eg
Sy | S B
? Ko By
| . \
s B R I ‘
| % f— | k’i’l i
H ! !
Ha Ng IV E |
| ! !
?Ss | ‘ ‘
—
T
_La
H\})\
\
| Ki .
A i A a) For O-ring
B B Size 20 - 25: @ 5 - 1.0 (mm)
I Open lube bore as required (=2 258).
”fi}“ b) Lube nipple, size 20 - 25:
N Funnel-type lube nipple DIN 3405-B M3x5, B, = 8 mm
||‘ (F ‘” Lube port with additional anti-twist feature.
,,,,, I~ b) If another lube nipple is used: observe the screw-in depth of 5 mm!
E; Lube nipples are provided (unmounted).
Size 20: Connection possible at either end.
Size 25: Connection possible at all sides.
Size |Dimensions (mm)
A A A A B B E E E H H, HY H?2 K, K K K,
20 42 21 20 11.0 55 319 32 305 5.6 28 23.0 20.75 2055 20.1 - 3.6 -
25 48 24 23 125 62 38.6 35 383 8.5 33 265 2445 2425 245 250 41 41
Size |Dimensions (mm) Weight (kg)|Load capacities® (N) |Load moments® (Nm)
~Lyt - L) f==hg [
N; Ng*08 S, Ss S, T Vv c Co M, My, M, My,
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 75 0.30 15900 18 200 230 260 82 94

1) Dimension H, with cover strip
2) Dimension H, without cover strip
3)

Load capacities and moments for Ball Runner Block without ball chain.

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, from the table by 1.26.
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Heavy Duty Ball Runner Blocks made of steel

FNS — Flanged, normal, standard height

R1651 ... 1.

Dynamic characteristics
Travel speed: v, =3 m/s
Acceleration: a,,,, =250 m/s?

(f Feomp > 2.8 - F,, 22, ., =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Heavy Duty Runner Blocks
FNS
— Corrosion-resistant Ball Runner
Blocks
Resist CR =& 108

Note
Can be used on all Ball Guide Rails
SNS.
Options and part numbers
Size |Ball Preload class Accuracy class Seal
runner for ball runner block
block without ball chain
with size | CO| C1| C2| C3 N H P| SP| UP SS
Ordering example 55 R1651 5 9 4 3 - - - 10
Options: 1 4 3 2 1 9 10
- Ball Runner Block FNS 2 -8 2 19 10
— Size 55 3 - - 2 1 9 10
- Preload class C1 65 R16516| 9 4 3] - - - 10
- Accuracy class H 1 40 8 2 19 10
— With standard seal, 2 -3 2 1 9 10
without ball chain 3| - - 2 1] 9 10
Part number: R1651 513 10 eg. |R16515 1 3 10

Preload classes Seals

CO = without preload SS = standard seal
C1 = preload 2% C

C2 = preload 8% C

C8 = preload 13% C
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Ball Runner Blocks FNS

Eo| |—

I i :
o =/ ==
| |
Ag ‘ Ag ‘ BSs
T |
A ‘ ‘ T
I 1
Esg.1
Eg
————— A Es
[
| i | Eg.1
\
|7 | N
N\ A A\
Lo Tg_z/ e
i a) T
| ‘ | Size 65
I e L 147 |Es|Ea
i E4 ‘ a) Recommended position for pin holes (dimensions E, =& 235).
‘ 2 ‘ Due to manufacturing reasons, there may be rough-drilled holes at the
A T\‘Q?) /f%\ recommended positions. These may be bored open to accommodate
2 \ B . )
b /1 ; Y the locating pins.

1 b) Lube nipple, size 55:

% J u Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
(/S%,a\| Lube nipple, size 65:

\ ‘H b) Hydraulic-type lube nipple DIN 71412-B M8x1x8, B, = 16 mm

O E 1777;77 If another lube nipple is used: observe the screw-in depth of 8 mm!

Lube nipples are provided (unmounted). Connection possible at either end.
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 B, E, E, E, E; Egy E, Eyy H H, H,” H,?
55 140 70 53 435 159 1155 116 95 70 80 - 22.3 - 70 57 48.15 47.85
65 170 85 63 5356 188 139.6 142 110 82 76 100 11.0 535 90 76 60.15 59.85

Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)

ko) ‘e e e O

i A I 1 s N
Ky N N, Ng*0° S, S, S Se TV c Co M, Mo M, M,
55 9 18 135 290 124 M14 16 Mbx8 120 12 5.20 98 200 121 400( 3100 3860 1540 1905
65 16 23 140 385 146 M16 18 M4x7 150 15 10.25( 123000 192700/, 4850 7610 2 430 3815

1) Dimension H, with cover strip

2) Dimension H, without cover strip

3) Load capacities and moments for Ball Runner Block without ball chain.
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, from the table by 1.26.
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Heavy Duty Ball Runner Blocks made of steel

FLS - Flanged, long, standard height

R1653 ... 1.

Dynamic characteristics
Travel speed: v, =3 m/s
Acceleration: a,,,, =250 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Heavy Duty Runner Blocks
FLS
— Corrosion-resistant Ball Runner
Blocks
Resist CR =& 108

Note
Can be used on all Ball Guide Rails
SNS.
Options and part numbers
Size |Ball Preload class Accuracy class Seal

runner for ball runner block

block without ball chain

with size Ccol C1| C2| C3 N H P| SP| UP SS
Ordering example 55 R1653 5 9 4 3 - - - 10
Options: 1 4 3 2 1 9 10
- Ball Runner Block FLS 2 -l o3 2 19 10
— Size 55 3 - - 2 1 9 10
— Preload class C1 65 R16536| 9 4 3] - | - 10
— Accuracy class H 1 4 8 2| 1 9 10
— With standard seal, 2 - 38 2 1 9 10

without ball chain 8| -] - 2] 1] 9 10

Part number: R1653 513 10 ed. R1653 5 1 3 10
Preload classes Seals
CO = without preload SS = standard seal
C1 = preload 2% C
C2 = preload 8% C
C8 = preload 13% C
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Ball Runner Blocks FLS

Bosch Rexroth AG 63

B
_|Bo
Vi ‘
| |
E - L ML L T
9 == N ==y — |
H | ; | | ; | ]
" O O |
: : — |
[ |
T
Eg.1
77777 o Eg
i
| 2
| | |
< ! —< E
oy | S o K
N W72 7
Z &)
\
N 1 AN i
= ST 7'75‘ 7777777 - ) Es|Eo Size 65
| //,‘f | a a) Recommended position for pin holes (dimensions E, #E 235).
r/}l\\} {:}/ r:;l 3 Due to manufacturing reasons, there may be rough-drilled holes at the
N i N recommended positions. These may be bored open to accommodate
| the locating pins.
% b) Lube nipple, size 55:
—T T Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
c ! . . .
) —Hg,a\ by Lube n|PpIe, size 65..
77777 LJ“? Hydraulic-type lube nipple DIN 71412-B M8x1x8, B, = 16 mm
E, If another lube nipple is used: observe the screw-in depth of 8 mm!
Lube nipples are provided (unmounted). Connection possible at either end.
c) For manufacturing reasons, there may be plugs at these positions.
These must be removed before mounting.
Size |Dimensions (mm)
A A A As B B, E, E, E, Es Eg E, Eyy H H, H," H,?
55 140 70 53 435 200 1655 116 95 70 80 - 223 - 70 57 48.15 47.85
65 170 85 63 535 243 1946 142 110 82 76 100 11.0 535 90 76 60.15 59.85
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
(kg) 11t ™ N ™
~L3 e o) d=Ihd] [P
K Ni Ny N5 S, S, S Se T WV c Co M, My M, Mo
55 9 18 135 29.0 124 M14 16 Mbx8 120 12 7.50| 124200 170000 3950 5400 2 630 3 600
65 16 23 140 385 146 M16 18 M4x7 150 15 14.15| 163000 289 000( 6440 11420 4620 8 190

1) Dimension H, with cover strip
2) Dimension H, without cover strip
3)

Load capacities and moments for Ball Runner Block without ball chain.

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, from the table by 1.26.
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Heavy Duty Ball Runner Blocks made of steel

SNS - Slimline, normal, standard height
R1622 ..1.

Dynamic characteristics
Travel speed: v, =3 m/s
Acceleration: a,,,, =250 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Heavy Duty Runner Blocks
SNS
— Corrosion-resistant Ball Runner
Blocks
Resist CR =& 108

Note
Can be used on all Ball Guide Rails
SNS.
Options and part numbers
Size |Ball Preload class Accuracy class Seal

runner for ball runner block

block without ball chain

with size co| Ct Cc2| C3 N H P SS
Ordering example 55 R1622 5 9 4 3 - 10
Options: 1 4 3 2 10
- Ball Runner Block SNS 2 o T 10
- Size 55 8| -] -] 2 10
— Preload class C1 65 R16226 9 4 3 - 10
— Accuracy class H 1 4 3 2 10
— With standard seal, 2 - 3 2 10

without ball chain 3 - - 2 10

Part number: R1622 513 10 e.g. R1622 5 1 3 10
Preload classes Seals
CO = without preload SS = standard seal
C1 = preload 2% C
C2 = preload 8% C
C8 = preload 13% C
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Ball Runner Blocks SNS
A
Es
Sg SQ B
By
V‘I »#
iy 5T g g ey
Eo) T By N3 |y T T e
i 4 =0 E ) X i
H "1 H 1 |
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I || 1 !
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B1 E2 - 77777777,:7 ,,,,,,, 1
i
AL A
\7 | \J7
\
| a) Lube nipple, size 55:
! Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
665 ﬂ M Lube nipple, size 65:
/&g\"' ‘“ Hydraulic-type lube nipple DIN 71412-B M8x1x8, B, = 16 mm
***** L. a) If another lube nipple is used: observe the screw-in depth of 8 mm!
E, Lube nipples are provided (unmounted).
= Connection possible at either end.
Size |Dimensions (mm)
A A A, As B B, E, E, Eq Eg1 E, Es1 H H, H," H,?
55 100 50 53 23.5 159 1155 75 75 80 - 223 - 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 moments® (Nm)
(kg) 1t ™ N ™
~Cre (] |[—hdl I
Ks Ny Ng*0s S, Ss Se T Vv c Co M, My M, Mo
55 9 19 290 M12 16 M5x8 120 12 3.80 98 200 121400 3100 3860 1540 1905
65 16 21 385 M16 18 M4x7 150 15 6.90 123000 192700 4850 7610 2 430 3815

1) Dimension H, with cover strip
2) Dimension H, without cover strip
3)

Load capacities and moments for Ball Runner Block without ball chain.

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, from the table by 1.26.
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Heavy Duty Ball Runner Blocks made of steel

SLS - Slimline, long, standard height

R1623 ..1.

Dynamic characteristics
Travel speed: v, =3 m/s
Acceleration: a,,,, =250 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Heavy Duty Runner Blocks
SLS
— Corrosion-resistant Ball Runner
Blocks
Resist CR =& 108

Note
Can be used on all Ball Guide Rails
SNS.
Options and part numbers
Size |Ball Preload class Accuracy class Seal

runner for ball runner block

block without ball chain

with size co| Ct Cc2| C3 N H P SS
Ordering example 55 R1623 5 9 4 3 - 10
Options: 1 4 3 2 10
- Ball Runner Block SLS 2 o T 10
- Size 55 8| - -] 2 10
— Preload class C1 65 R16236 9 4 3 - 10
— Accuracy class H 1 4 3 2 10
— With standard seal, 2 - 3 2 10

without ball chain 3 - - 2 10

Part number: R1623 513 10 e.g. R1623 5 1 3 10
Preload classes Seals
CO = without preload SS = standard seal
C1 = preload 2% C
C2 = preload 8% C
C8 = preload 13% C
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Ball Runner Blocks SLS
B
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Ng S I
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| a) Lube nipple, size 55:
i Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
; Lube nipple, size 65:
C\é)%j ‘” Hydraulic-type lube nipple DIN 71412-B M8x1x8, B, = 16 mm
i Il a) If another lube nipple is used: observe the screw-in depth of 8 mm!
77777 E - Lube nipples are provided (unmounted).
1 Connection possible at either end.
Size |Dimensions (mm)
A A A, As B B, E, E, Eq Eg. E, Eoa H H, H," H,?
55 100 50 53 23.5 200 155.5 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 capacities® (N) |Load moments® (Nm)
(kg) 1t — ~ ™~
-l Lo jd—hg] [P
Ks Ny Ng*08 S, Ss Se T vy c Co M, M M, Mo
55 9 19 290 M12 16 M5x8 120 12 48 124200 170000{ 3950 5400 2 630 3 600
65 16 21 385 M16 18 M4x7 150 15 9.8/ 163000 289 000| 6440 11420 4620 8 190

1) Dimension H, with cover strip
2) Dimension H, without cover strip
3)

Load capacities and moments for Ball Runner Block without ball chain.

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, from the table by 1.26.
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Heavy Duty Ball Runner Blocks made of steel

SNH - Slimline, normal, high

R1621 ... 1.

Dynamic characteristics
Travel speed: v, =3 m/s
Acceleration: a,,,, = 250 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Heavy Duty Runner Blocks
SNH
— Corrosion-resistant Ball Runner
Blocks
Resist CR =& 108

Note
Can be used on all Ball Guide Rails
SNS.
Options and part numbers

Ordering example Size |Ball Preload class Accuracy class Seal
Options: runner for ball runner block
— Ball Runner Block SNH block without ball chain
— Size 55 with size co C1 CcC2, C3 N H P SS
— Preload class C1 55 R16215 9 4 3 - 10
- Accuracy class H 1 4 3 2 10
— With standard seal, 2 - 3 2 10

without ball chain 3 - - 2 10
Part number: R1621 513 10 eg. R1621 5 1 3 10
Preload classes Seals
CO = without preload SS = standard seal
C1 = preload 2% C
C2 = preload 8% C
C3 = preload 13% C
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Ball Runner Blocks SNH
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(gﬂ ‘” a) Lube nipple, size 55:
,,,/‘,l)ﬂ,,,\ll, Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
a) If another lube nipple is used: observe the screw-in depth of 8 mm!
Eq Lube nipples are provided (unmounted).
Connection possible at either end.
Size |Dimensions (mm)
A A, A, A, B B, E, E, Eq H H, H,"  H,2
55 100 50 53 23.5 159 1155 75 75 80 32.3 80 67 48.15 47.85
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
(kg) 1t — T~ ™~
~[re ) e 1
K, N; Ng*o° S, Ss Se T v c Co M, Mo M, M,
55 19 19 29 M12 16 M5x8 120 12 4.70 98 200 121400 3100 3860 1540 1905

1) Dimension H, with cover strip

2)
)

Dimension H, without cover strip
3) Load capacities and moments for Ball Runner Block without ball chain.

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, from the table by 1.26.
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Heavy Duty Ball Runner Blocks made of steel

SLH - Slimline, long, high

R1624 ... 1.

Dynamic characteristics
Travel speed: v, =3 m/s
Acceleration: a,,,, =250 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Heavy Duty Runner Blocks
SLH
— Corrosion-resistant Ball Runner
Blocks
Resist CR =& 108

Note
Can be used on all Ball Guide Rails
SNS.
Options and part numbers

Ordering example Size |Ball Preload class Accuracy class Seal
Options: runner for ball runner block
- Ball Runner Block SLH block without ball chain
— Size 55 with size co C1 CcC2, C3 N H P SS
- Preload class C1 55 R1624 5 9 4 3 - 10
- Accuracy class H 1 4 3 2 10
— With standard seal, 2 - 3 2 10

without ball chain 3 - - 2 10
Part number: R1624 513 10 e.g. R1624 5 1 3 10
Preload classes Seals
CO = without preload SS = standard seal
C1 = preload 2% C
C2 = preload 8% C
C8 = preload 13% C
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Ball Runner Blocks SLH
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i‘| u a) Lube nipple, size 55:
(/\E)gi:‘i | Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 16 mm
77777 j 77‘“7 a) If another lube nipple is used: observe the screw-in depth of 8 mm!
Lube nipples are provided (unmounted).
E4 Connection possible at either end.
Size |Dimensions (mm)
A A, A, A, B B, E E ES E, H H, H," H,?
55 100 50 53 23.5 200 155.5 75 95 80 32.3 80 67 48.15 47.85
Size |Dimensions (mm) Weight|Load capacities® (N) |Load moments® (Nm)
(kg) 1t ™ P e U
-l L) fhg] B
K; N Ng*os S, Ss Se T v c Co M, M M, Mo
55 19 19 29 M12 16 M5x8 120 12 6.00 124200 170000 3950 5400 2 630 3 600

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

)
3) Load capacities and moments for Ball Runner Block without ball chain.
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, from the table by 1.26.
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High Precision Ball Runner Blocks made of steel
Product Description

Highlights versus existing precision range

— 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

— Extremely low impact on surrounding environment due to minimal oil preservation

— Patented entry zone design enhances travel accuracy

— Plus all further advantages of Rexroth Precision Ball Runner Blocks

High precision through innovation:
- New entry zone geometry for ball runner blocks: 7 !

The load-dependent entry zone (1) from Rexroth.
“ Y
\/

2

4

S

Application example

Further application examples =& 83

N

Contour measurements

3D coordinate measuring machine
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Overview of High Precision Steel Ball Runner Block models

Definition Code
Ball Runner Block (example)
design style F N S
Width  Flanged F
Slimline
Wide
Compact
Length Normal N
Long
Ball chain (optional) Short
- Optimizes noise levels Height Standard height S
High
Low
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High Precision Ball Runner Blocks made of steel

Comparison
Conventional Ball Runner
Blocks
Entry zone geometry for conventional If the ball runner block has a conventional entry zone, this can only be designed for
ball runner blocks a specific load point.
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 runner block to the rail.
— The kinematic and geometric conditions cause spaces to develop between the
balls.
Entry zone Conventional 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 as possible at any
one time in the runner block to ensure optimal load capacity of the linear bearing.
m shortest possible entry zone

— 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.
m shallowest (longest) possible entry zone

These are conflicting aims (short versus long entry zone).
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High Precision Ball Runner
Blocks

New entry zone geometry for high
precision ball runner blocks

Ball entry

Innovative solution from Rexroth:
> the load-dependent entry zone

Characteristic features

High precision ball runner blocks have an innovative entry zone. The ends of the steel
segments are not supported by the 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 i —_—
\\\-k\\\\\\\\\\\\\ ‘

—

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

— 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) causes the end of the steel segment to deflect elastically. This de-
flection is the sum of the compliance of the ball itself and the compliance of the
unsupported end of the steel segment.

— As the distance between the steel segment and the rail becomes smaller than the
ball diameter, the ball is gradually and uniformly subjected to loading (preload).

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

The functionality of the entry zone is key. 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.

1 Highest travel accuracy
2 Minimal frictional drag variation
3 The conflicting aims are resolved
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High Precision Ball Runner Blocks made of steel

Frictional Drag Variations

Definition

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

Ball Rail Systems | R310EN 2202 (2009.06)

The total frictional drag of a 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.

Fr(N)

High precision version: R1651 3.8 20 Accuracy class “XP"

20 40 60 80 100 120
s (mm)

Conventional version: R1651 3.2 20 Accuracy class “P"

20 40 60 80 100 120
s (mm)

w  Reduced frictional drag
m  Significantly reduced frictional drag variation
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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

1 Vertical deviation

(linear deviation in the Z-direction)
2 Yawing (rotation about the Z-axis)
3 Lateral deviation

(linear deviation in the Y direction)
4 Pitching (rotation about the Y-axis)
5 Translation

(linear motion in the X-direction)
6 Rolling (rotation about the X-axis)

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 Re 1 Machine the mounting base for the guide rail with the greatest possible preci-
sion (beyond the control of Rexroth).

Re 2 The deviation can be influenced by choosing an appropriate accuracy class
for the rail.

Re 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.

m Reduced geometric variation in travel characteristics

A CAUTION: This may result in a decrease in the transmittable forces
and moments.

Re 4 - The patented, innovative entry zone design of the Rexroth high precision
ball runner blocks minimizes these accuracy deviations.

Potential further improvements:
— Use of long runner blocks
— Installation of additional runner blocks per rail
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High Precision Ball Runner Blocks made of steel

Travel accuracy

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. Because the balls enter the load-bearing zones randomly, the run-
ner block begins to rotate in an attempt to restore the balance. As the 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 runner block again attempts to correct by rotating.

This effect is clearly shown in the diagram at right.

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, parallelism error, and elastic deformation of the rail
under the fastening screws).

Distribution of forces in the runner block Leverage

V4

A

Z, -

&
X
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YOO
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~_Leverage
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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).

o (um)

-0,4-

< 0,4

Bosch Rexroth AG

Vertical deviation in the z-direction

High precision version: R1651 3.8 20 Accuracy class “XP”
Conventional version:  R1651 3.2 20 Accuracy class “P"

79
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High Precision Ball Runner Blocks made of steel

FNS, FLS

FNS - Flanged, normal,
standard height
R1651 ... 2.

Dynamic characteristics

Travel speed v, =5m/s
Acceleration a_,, =500 m/s?

(If Feomp > 2.8 - F 12, =50 m/s?)

com

Note on lubrication:
— Pre-lubricated

Note Options and part numbers
Can be used on all Ball Guide Rails =tEe | LS TS =CL]
SNS. runner class class for ball runner block
block without ball chain | with ball chain

Dimension drawing, dimensions and with size C1| C2| C3| XP| SP| UP SS| LS" DS SS| LS? DS
technical data =2 37, 15 Ri6511| 1| 2| 3| 8 1] 9| 20 21| -| 22[ 23] -

20 R1651 8| 1 2| 3| 8| 1 9| 20| 21 27| 22| 23] oY
Ordering example 25 Ries1 2| 1| 2| 3| 8] 1] 9| 20 21| 2z] 22| 23] ov
Options: 30 R1651 7| 1] 2| 38| 8| 1] 9| 20| 21| 27| 22| 23] av
- Ball Runner Block FNS 35 R16513| 1| 2| 3| 8] 1] 9| 20| 21| 2z 22| 23] oav
— Size 30 45 R1651 4 1 2 3 8 1 9 20 - 2Z 22 - 2Y
— Preload class C1 eg. R1651 7| 1 8 20

— Accuracy class XP
— With standard seal, without ball chain
Part number: R1651 718 20

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

Dynamic characteristics
Travel speed v, =5m/s
Acceleration  a,,,, =500 m/s?

(If Fogmp > 2.8 - Fpr f8,, = D0 m/s?)

Note on lubrication:
— Pre-lubricated

Note Options and part numbers
Can be used on all Ball Guide Rails Size |Ball Preload Accuracy Seal
SNS. runner class classe for ball runner block
block without ball chain | with ball chain

Dimension drawing, dimensions and with size | C1| C2| C3| XP| SP| UP| SS| LS”| DS| SS| LS"| DS
technical data =B 39. 15 R1653 1 1 2 3 8 1 9 20 21 - 22 23 -

20 R1653 8 1 2 3 8 1 9 20 21 2Z 22 23 2Y
Ordering example 25 Rie532| 1| 2| 38| 8] 1] 9| 20| 21| 27| 22| 23] ov
Options: 30 R16537| 1] 2| 38| 8] 1] 9| 20| 21| 27| 22| 23] ov
— Ball Runner Block FLS 35 R1653 3 1 2 3 8 1 9 20 21 27 22 23 2Y
— Size 30 45 R16534| 1| 2| 8] 8] 1] 9f 2] | 27| 22| [ 2v
— Preload class C1 eg. R1653 7| 1 8 20

Accuracy class XP
— With standard seal, without ball chain 1) Low-friction seal available for preload C1 (only for accuracy class XP)
Part number: R1653 718 20

Preload classes Seals Key to table

C1 = preload 2% C SS = standard seal Gray numbers

C2 = preload 8% C LS = low-friction seal = version/combination not preferred
C3 = preload 13% C DS = double-lipped seal (longer delivery times in some cases)
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SNS, SLS

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

Dynamic characteristics

Travel speed v, =5m/s
Acceleration a,_, =500 m/s?

(If Feomp > 2.8 - F, 12, =50 m/s?)

com

Note on lubrication:

— Pre-lubricated

Note Options and part numbers
Can be used on all Ball Guide Rails =20 | AEEEE REELEE] S
SNS. runner class class for ball runner block
block without ball chain |with ball chain

Dimension drawing, dimensions and withsize | C1] C2| C3 XP| SS| LS’ DS| Ss| Ls”| DS
technical data = 43, 15 R16221| 1| 2| 3 8| 20| 21| | 22] 23] -

20 R1622 8 1 2 3 8 20 21 2Z 22 23 2Y
Ordering example 25 R1622 2 1 2 3 8 20 21 2Z 22 23 2Y
Options: 30 R1622 7 1 2 3 8 20 21 2Z 22 23 2Y
— Ball Runner Block SNS 35 R1622 3 1 2 3 8 20 21 2Z 22 23 2Y
— Size 30 45 R1622 4 1 2 3 8 20 - 2Z 22 - 2Y
— Preload class C1 e.g. R1622 7 1 8| 20
— Accuracy class XP
— With standard seal, without ball chain
Part number: R1622 718 20
SLS - Slimline, long,
standard height
R1623 ... 2.
Dynamic characteristics
Travel speed v, =5m/s
Acceleration  a,,,, =500 m/s?
(If Fogmp > 2.8 - For i 8pnax = 50 m/s?)
Note on lubrication:
— Pre-lubricated
Note Options and part numbers
Can be used on all Ball Guide Rails Size |Ball Preload Accuracy Seal
SNS. runner class class for ball runner block

block without ball chain |with ball chain

Dimension drawing, dimensions and withsize | C1| C2| C3 XP| SS| Ls” DS| Ss| Ls”| DS
technical data = B2 45. 15 R1623 1 1 2 3 8 20 21 - 22 23 -

20 R1623 8 1 2 3 8 20 21 2Z 22 23 2Y
Ordering example 25 R16232| 1| 2| 3 8| 20| 21 27| 22 23] ov
Options: 30 R16237| 1| 2| 3 8| 20| 21 27| 22 23] ov
— Ball Runner Block SLS 35 R1623 3 1 2 3 8 20 21 2Z 22 23 2Y
— Size 30 45 R1623 4 1 2 3 8 20 - 2Z 22 - 2Y
— Preload class C1 eg. R1623 7 1 8| 20
— Accuracy class XP
— With standard seal, without ball chain 1) Low-friction seal available for preload C1
Part number: R1623 718 20
Preload classes Seals Key to table
C1 = preload 2% C SS = standard seal Gray numbers
C2 = preload 8% C LS = low-friction seal = version/combination not preferred
C3 = preload 13% C DS = double-lipped seal (longer delivery times in some cases)



82 Bosch Rexroth AG Ball Rail Systems | R310EN 2202 (2009.06)

High Precision Ball Runner Blocks made of steel

SNH, SLH

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

Dynamic characteristics
Travel speed v, =5m/s
Acceleration a__ =500 m/s?

max

(If Fogmp > 2.8 - F'Dr f@,, = 50 m/s?)

Note on lubrication:
— Pre-lubricated

Note
Can be used on all Ball Guide Rails Options and part numbers
SNS. Size |Ball Preload Accuracy Seal
runner class class for ball runner block
Dimension drawing, dimensions and block without ball chain | with ball chain
technical data = B 49. withsize | C1| c2| c3 XpP| ss| Ls?| Ds| ss| Ls”| Ds
15 R1621 1 1 2 3 8 20 21 - 22 23 -
Ordering example 25 R1621 2 1 2 3 8 20 21 2Z 22 23 2Y
Options: 30 R1621 7 1 2 3 8 20 21 2Z 22 23 2Y
— Ball Runner Block SNH 35 R1621 3 1 2 3 8 20 21 2Z 22 23 2Y
— Size 30 45 R1621 4 1 2 3 8 20 - 2Z 22 - 2Y
— Preload class C1 eg. R1621 7 1 8| 20
— Accuracy class XP
— With standard seal, without ball chain
Part number: R1621 718 20
SLH - Slimline, long, high
R1624 ... 2.
Dynamic characteristics
Travel speed v, =5m/s
Acceleration a,,,, =500 m/s?
(If Fogmp > 2.8 - Fpr 1@, = 50 m/s?)
Note on lubrication:
— Pre-lubricated
Note .
Can be used on all Ball Guide Rails Options and part numbers
SNS. Size |Ball Preload Accuracy Seal
runner class class for ball runner block
Dimension drawing, dimensions and block without ball chain | with ball chain
technical data = B 51, withsize | C1| c2| c3 XP| ss| Ls"| Ds| ss| Ls"| Ds
25 R1624 2 1 2 3 8 20 21 2Z 22 23 2Y
Ordering example 30 R1624 7 1 2 3 8 20 21 2Z 22 23 2Y
Options: 35 R16243| 1| 2| 3 8| 20| 21| o2z] 22| 23] ov
— Ball Runner Block SLH 45 R1624 4 1 2 3 8 20 - 2Z 22 - 2Y
— Size 30 e.g. R1624 7 1 8| 20
— Preload class C1
— Accuracy class XP 1) Low-friction seal available for preload C1
— With standard seal, without ball chain
Part number: R1624 718 20
Preload classes Seals Key to table
C1 = preload 2% C SS = standard seal Gray numbers
C2 = preload 8% C LS = low-friction seal = version/combination not preferred
C3 = preload 13% C DS = double-lipped seal (longer delivery times in some cases)
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Application Examples

Bosch Rexroth AG

Rexroth High Precision Ball Runner Blocks are especially suited for the following applications:

1 Measuring

4 Milling

83

Contour measurements

Mold insert milling

3D coordinate measuring machine

2 Grinding

Hard milling

5 Turning

Grinding of fitting bores

Turning of plastic optical lenses

Internal cylindrical grinding

3 Electrical discharge machining (EDM)

High precision turning

6 Microelectronics

Blanking plate machining

Printed circuit board
assembly

Wire EDM

These are just a few examples of the
many possible applications. Simply ask
us. We'll find the right solution for your
needs.

PCB assembly machines
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High-Speed Ball Runner Blocks made of steel

Product Description

Characteristic features

— Excellent dynamic characteristics:
Travel speed: v, = 10 m/s
Acceleration: a_,, = 500 m/s?

— Same load capability in all four main load directions

— 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 versions
within each accuracy class

— Optimum system rigidity through preloaded O-arrangement

— Electrically insulating due to the use of ceramic balls

— Existing range of accessories fully utilizable

— Top logistics that are unique worldwide

Ball Rail Systems | R310EN 2202 (2009.06)

Further highlights:

— High travel speed thanks to low mass of ceramic balls

— Attachments can be bolted to the ball runner blocks from
above or 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 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) depends on type
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Overview of High-Speed Ball Runner Blocks made of steel

FNS SNS

Definition Code
Ball Runner Block (example)
design style F N S
Width  Flanged F
Slimline
Wide
Compact
Length Normal N
Long
Short
Ceramic balls Height Standard height S
— Permit very high speeds High
Low
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High-Speed Ball Runner Blocks made of steel

FNS - Flanged, normal, standard height

R2001 ... 9.

Dynamic characteristics
Travel speed: v, =10m/s
Acceleration: a,,,, =500 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication:
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing and dimensions
=B 37
Options and part numbers
Size |Ball Preload Accuracy Seal
Ordering example runner class class for ball runner block
Options: block without ball chain
— Ball Runner Block FNS with size c2 H P ss
— Size 30 15 R2001 1 2 3 2 90
— Preload class C2 20 R2001 8 2 3 2 90
- Accuracy class H 25 R2001 2 2 3 2 90
— With standard seal, 30 R2001 7 2 3 2 90
without ball chain 35 R2001 3 2 3 2 90
Part number: R2001 723 90 e.g. R2001 7 2 3 90
Size Load capacities” (N) |Load moments” (Nm) Weight
(kg)
1t ™ o™ o™
-1~ (7] 1
(o C M, M,, M, M,
15 5 300 9100 50 88 27 48 0.20
20 12 700 16 500 160 210 88 110 0.45
25 15 500 20 600 210 290 120 160 0.60
30 21 500 28 000 360 490 190 250 1.05
35 28 500 36 700 600 780 300 380 1.50
1) Load capacities and moments for Ball Runner Block without ball chain.
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, from the table by 1.26.
Preload classes Seals

C2 = preload 8% C SS = standard seal



R310EN 2202 (2009.06) | Ball Rail Systems Bosch Rexroth AG 87

SNS - Slimline, normal, standard height
R2011 .. 9.

Dynamic characteristics
Travel speed: v, =10m/s
Acceleration: a,,,, =500 m/s?

(fFoomp > 2.8 - F,, 1, . =50 m/s?)

Note on lubrication:
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing and dimensions
3 43.
Options and part numbers
Size |Ball Preload Accuracy Seal
Ordering example runner class class for ball runner block
Options: block without ball chain
- Ball Runner Block SNS with size c2 H P SS
— Size 30 15 R2011 1 2 3 2 90
— Preload class C2 20 R20118 2 3 2 90
— Accuracy class H 25 R2011 2 2 3 2 90
— With standard seal, 30 R2011 7 2 3 2 90
without ball chain 35 R20113 2 3 2 90
Part number: R2011 723 90 eg. R2011 7 2 3 90
Size Load capacities” (N) |Load moments” (Nm) Weight
(kg)
~(r- ) =gl T
c CO Mt MtO ML MLO
15 5 300 9100 50 88 27 48 0.15
20 12 700 16 500 160 210 88 110 0.35
25 15 500 20 600 210 290 120 160 0.45
30 21 500 28 000 360 490 190 250 0.80
35 28 500 36 700 600 780 300 380 1.15

1) Load capacities and moments for Ball Runner Block without ball chain.
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, from the table by 1.26.

Preload classes Seals
C2 = preload 8% C SS = standard seal
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Super Ball Runner Blocks made of steel
Product Description

Characteristic features Self-alignment

Automatically compensates for errors in alignment

(of up to 10' arc about two axes)

Extra-compact design

Same load capability in all four main load directions
Wider permissible tolerances for parallelism and height
offsets of the mounting surfaces

Accuracy classes H and N

Preload classes:

CO (without preload)

C1 (preload 2% C)

Smooth running due to optimized ball recirculation and
entry zone geometry

Low noise level and outstanding travel performance
Excellent dynamic characteristics:

Travel speed: v, =5 m/s

Acceleration: a_,, = 500 m/s?

Minimum quantity lubrication system with integrated
reservoir for oil lubrication

Lube ports with metal threads 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

Rexroth’s Super Ball Runner Blocks with self-aligning feature
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 sup-
porting 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 automatically
be corrected.

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

The result is extra-smooth running and considerably longer
service life.

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

Internal ball load distribution
in the case of angular errors o

10' l
(x = 5’ 1 1 1
o' oL=10'5"2
57
Internal ball load distribution .
Rexroth Ball Rail System —
_ -

. > <
with self-alignment feature OO
Internal ball load distribution
Rail systems
without self-alignment feature

10'
U

333333
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Overview of Super Ball Runner Blocks models made of steel

FKS

Definition Code
Ball Runner Block (example)
design style F N S
Width  Flanged F
Slimline
Wide
Compact
Length Normal N
Long
Short
Height Standard height S
High

Low

SKS

Bosch Rexroth AG
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Super Ball Runner Blocks made of steel

FKS - Flanged, short, standard height

R1661 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a,,,, =500 m/s?
(f Feomp > 2.8 - F,, 12, ., =50 m/s?)
Note on lubrication

— Pre-lubricated

Further Super Ball Runner Blocks
FKS
— Corrosion-resistant Ball Runner
Blocks
Resist CR =& 108

Note
Can be used on all Ball Guide Rails
SNS.

Options and part numbers

Size |Ball Preload Accuracy Seal
Ordering example runner class class for ball runner block
Options: block without ball chain
— Ball Runner Block FKS with size co C1 N H SS LS
- Size 30 15 R1661 1 9 1 4 3 20 21
— Preload class C1 20 R1661 8 9 1 4 3 20 21
— Accuracy class H 25 R1661 2 9 1 4 3 20 21
— With standard seal, 30 R1661 7 9 1 4 3 20 21

without ball chain 35 R1661 3 9 1 4 3 20 21

Part number: R1661 713 20 e.g. R1661 7 1 3 20
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred

(longer delivery times in some cases)
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Ball Runner Blocks FKS
A
EB S B
Se ‘ S2
S ||
ML
Eg {7 N1
m| Hi :
H |
2 Ne| |
S5
-
10 10’
i
|
1 1
LK
N
i
Il Ky For O-ring
i . . )
B, 7{557 77777 1 (éi‘ S!ze 15._@ 4. 1.0 (mm)
N | S Size 20-35: @ 5 1.0 (mm)
{ Open lube bore as required (¥ 258).
i a) Lube nipple, size 15 - 20:
{“B Funnel-type lube nipple DIN 3405 — A M3x5, B, = 1.6 mm
Ji If another lube nipple is used: observe the screw-in depth of 5 mm!
H‘ (E:)wb) Lube nipple, size 25 - 35:
77777 r Hydraulic-type lube nipple DIN 71412 — A M6x8, B, = 9.5 mm
E If another lube nipple is used: observe the screw-in depth of 8 mm!
Lube nipples are provided (unmounted).
Connection possible at all sides.
Size |Dimensions (mm)
A A, A A, B B, E, ER = H H, H," H,? K, K, K, K,
15 47 2385 15 16.0 447 257 38 2455 6.70 24 1990 16.30 16.20 16.25 17.85 3.20 3.20
20 63 315 20 215 573 319 53 3250 7.30 30 2535 20.75 20.55 2295 2295 335 3.35
25 70 350 23 235 67.0 386 57 3830 1150 36 29.90 24.45 2425 2535 26.50 550 5.50
30 90 450 28 31.0 753 450 72 4840 1460 42 3535 2855 2835 28.80 30.50 6.05 6.05
35 100 50.0 34 330 849 514 82 5800 1735 48 4040 32.15 31.85 32.70 34.20 6.90 6.90
Size |Dimensions (mm) Weight|Load capacities® Permissible| Load moments®
(kg) (N) load (N) (Nm)
!t —
(- i
N; Ng*o® S, S, Ss Se T vy c Frnax M, M; max
15 52 103 4.3 M5 4.4 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 85 M10 9.0 M3x5 80 7.0 0.80 15 800 6 100 270 105
35 12.0 205 85 M10 9.0 M3x5 80 8.0 1.20 21100 8 100 450 175

1) Dimension H, with cover strip

2) Dimension H, without cover strip

Load capacities and moments for Ball Runner Block without ball chain.
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 and M, from the table by 1.26.
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Super Ball Runner Blocks made of steel

SKS - Slimline, short, standard height

R1662 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a,,,, =500 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Pre-lubricated

Further Super Ball Runner Blocks
SKS
— Corrosion-resistant Ball Runner
Blocks
Resist CR =& 108

Note
Can be used on all Ball Guide Rails
SNS.

Options and part numbers

Size |Ball Preload Accuracy Seal
Ordering example runner class class for ball runner block
Options: block without ball chain
— Ball Runner Block SKS with size co C1 N H SS LS
— Size 30 15 R1662 1 9 1 4 3 20 21
— Preload class C1 20 R1662 8 9 1 4 3 20 21
— With standard seal, 30 R1662 7 9 1 4 3 20 21

without ball chain 35 R1662 3 9 1 4 3 20 21

Part number: R1662 713 20 e.g. R1662 7 1 3 20
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred

(longer delivery times in some cases)
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Ball Runner Blocks SKS
A
So ‘
SQ K2
v K ﬂ K
P NRsy ] i
Iz i N s 7N P
Eo i— in N (u : 3 — Y Q‘”L e
H | AN =T N
H) /! THa
iy O e —
| ‘ : J 1 ,L ;
As| A, \ oSs
Aq ‘ T
: '
0, 10
I
T LA
L
,/\;L\
\W/
‘\‘J‘ K, a) For O-ring
i Size 15: @ 4 - 1.0 (mm)
| I | .
B, | ,é},,,,;‘, ,,,,, {), _ 1 Size 20-35: @ 5- 1.0 (mm)
i Open lube bore as required (¥ 2586).
‘“‘ b) Lube nipple, size 15 - 20:
;3; Funnel-type lube nipple DIN 3405 — A M3x5, B, = 1.6 mm
{'\\’) If another lube nipple is used: observe the screw-in depth of 5 mm!
%f:p I Lube nipple, size 25 - 35:
H‘ Dw\b) Hydraulic-type lube nipple DIN 71412 — A M6x8, B, = 9.5 mm
*********** If another lube nipple is used: observe the screw-in depth of 8 mm!
E Lube nipples are provided (unmounted).
Connection possible at all sides.
Size |Dimensions (mm)
A A, A A, B B, E, ER = H H, H," H,? K, K, K, K,
15 34 17 15 95 447 257 26 2455 6.70 24 1990 16.30 16.20 16.25 17.85 3.20 3.20
20 44 22 20 120 573 319 32 3250 7.30 30 2535 20.75 20.55 2295 2295 335 3.35
25 48 24 23 125 670 386 35 3830 1150 36 2990 2445 2425 2535 26.50 550 5.50
30 60 30 28 16.0 753 450 40 4840 1460 42 3535 2855 2835 28.80 30.50 6.05 6.05
35 70 35 34 180 849 514 50 5800 1735 48 4040 32.15 31.85 32.70 34.20 6.90 6.90
Size |Dimensions (mm) Weight|Load capacities® Permissible Load moments®
(kg) (N) load (N) (Nm)
!t —_
- i
N;  Ng*0° S, Ss Se T v c Frnax M, M; max
15 6.0 10.3 M4 4.4 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

)
3)

Dimension H, without cover strip
Load capacities and moments for Ball Runner Block without ball chain.

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 and M, from the table by 1.26.
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Ball Runner Blocks made of aluminum

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 various
accuracy classes, each with high load 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% lighter than the equivalent steel
runner blocks

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

Further highlights

— Low noise level and outstanding travel performance

— Excellent dynamic characteristics:
Travel speed: v, =5 m/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 recirculation
and ball or ball chain guidance

— 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 runner block?

— Attachments can be bolted to the ball runner blocks from
above or below?

— Predrilled locating pin holes in the runner blocks

— Available with ball chain as an option

— Ball runner blocks pre-lubricated in factory

1) depends on type
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Overview of Ball Runner Block models made of aluminum

FNS

SNS

Ball chain (optional)
— Optimizes noise levels

Definition Code
Ball Runner Block (example)
design style F N S
Width  Flanged F
Slimline
Wide
Compact
Length Normal N
Long
Short
Height Standard height S
High

Low

Bosch Rexroth AG
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Ball Runner Blocks made of aluminum

FNS — Flanged, normal, standard height

R1631 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a,,,, =500 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Options and part numbers
Size [Ball Preload Accuracy Seal
Ordering example runner class class for ball runner block
Options: block without ball chain |with ball chain
— Ball Runner Block FNS with size Co C1 N H SS LS SS LS
— Size 30 15 R1631 1 9 1 4 3 20 21 22 23
— Preload class C1 20 R1631 8 9 1 4 3 20 21 22 23
- Accuracy class H 25 R1631 2 9 1 4 3 20 21 22 23
— With standard seal, 30 R1631 7 9 1 4 3 20 21 22 23
without ball chain 35 R1631 3 9 1 4 3 20 21 22 23
Part number: R1631 713 20 e.g. R1631 7 1 3 20
Size | Load capacities” | Permissible load | Load moments™® (Nm)
(N) (N)
11 ™ ™ ™
N5 (7] 1
c I:max Mt Mt max ML ML max
15 7 800 3 000 74 29 40 16
20 18 800 7 200 240 92 130 50
25 22 800 8 800 320 125 180 70
30 31 700 12 200 540 210 290 110
35 41 900 16 200 890 345 440 170
1) Load capacities and moments for Ball Runner Block without ball chain.
Load capacities and moments for Ball Runner Block with ball chain " E 8.
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, from the table by 1.26.
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred

(longer delivery times in some cases)
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Ball Runner Blocks FNS
A
E B
Sil )l 2 __|Be
1] s |
1 i [—| — T ™ |~
1 N1¢N4 S =C)| NEEER{NNSTH [C= > )
L — Il —]
— ! ——
H " JEN/=p : i
= | = | —
@S5 |
T
a) For O-ring
K, Size 15: @ 4 - 1.0 (mm)
S, Size 20 - 35: @ 5 - 1.0 (mm)
Open lube bore as required (=& 258).
“b) b) Pin holes are already predrilled as illustrated (dimensions E, <" E 235).
PN g f _90-
2] Es|E, ¢) Lube nipple, size 1? 20:
i Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
—1 If another lube nipple is used: observe the screw-in depth of 5 mm!
o~ Lube nipple, size 25 - 35:
7 Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 9.5 mm
If another lube nipple is used: observe the screw-in depth of 8 mm!
Lube nipples are provided (unmounted).
Connection possible at all sides.
d) For manufacturing reasons, there may be plugs at these positions.
These must be removed before mounting.
Size |Dimensions (mm)
A A, A, A, B B, & & E ER E, H H, H,»  H,? K, K, K, K,
15 47 235 15 16.0 582 39.2 38 30 26 2455 6.70 24 1990 16.30 16.20 8.00 9.6 3.20 3.20
20 63 315 20 215 750 496 53 40 35 3250 730 30 2535 20.75 2055 1180 11.8 335 3.35
25 70 35.0 23 235 86.2 578 57 45 40 3830 1150 36 2990 2445 2425 1245 136 550 5.50
30 90 450 28 31.0 97.7 674 72 52 44 4840 1460 42 3535 2855 2835 14.00 15.7 6.05 6.05
35 100 500 34 330 1105 770 82 62 52 5800 1735 48 4040 32.15 3185 1450 16.0 6.90 6.90
Size |Dimensions (mm) Weight
N, N, N, NECS S, S; S; Sy S T Vv, (kg)
15 5.2 4.40 10.3 10.3 4.3 M5 4.4 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
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Ball Runner Blocks made of aluminum

SNS - Slimline, normal, standard height
R1632 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a,,,, =500 m/s?

(f Feomp > 2.8 - F,, 12, ., =50 m/s?)

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Options and part numbers
Size [Ball Preload Accuracy Seal
Ordering example runner class class for ball runner block
Options: block without ball chain |with ball chain
- Ball Runner Block SNS with size co c1 N H Ss LS Ss LS
— Size 30 15 R1632 1 9 1 4 3 20 21 22 23
— Preload class C1 20 R1632 8 9 1 4 3 20 21 22 23
- Accuracy class H 25 R1632 2 9 1 4 3 20 21 22 23
— With standard seal, 30 R1632 7 9 1 4 3 20 21 22 23
without ball chain 35 R1632 3 9 1 4 3 20 21 22 23
Part number: R1632 713 20 e.g. R1632 7 1 3 20
Size |Load capacities”| Permissible load | Load moments® (Nm)
(N) (N)
11 ™ ™ ™
[~ (7] 1
c Fmax Mt Mt max ML ML max
15 7 800 3 000 74 29 40 16
20 18 800 7 200 240 92 130 50
25 22 800 8 800 320 125 180 70
30 31 700 12 200 540 210 290 110
35 41 900 16 200 890 345 440 170
1) Load capacities and moments for Ball Runner Block without ball chain.
Load capacities and moments for Ball Runner Block with ball chain £ 8.
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, from the table by 1.26.
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred

(longer delivery times in some cases)
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Ball Runner Blocks SNS

B
K2 BQ
Kq
AT T 1] %P
—— 0 o Wty ISEE
—1 | | 7\
H ! u | DI
H | | — = i
2 g 17z _ —
Ss_| | |
| T
a) For O-ring

Size 15: @ 4 - 1.0 (mm)
Size 20-35: @ 5- 1.0 (mm)
Ey Open lube bore as required (=& 258).

N/
‘ ‘ b) Pin holes are already predrilled as illustrated (dimensions E; =& 235).
N ‘ S c) Lube nipple, size 15 - 20:
b \ b Funnel-type lube nipple DIN 3405-A M3x5, B, = 1.6 mm
f If another lube nipple is used: observe the screw-in depth of 5 mm!
—\‘;’j Lube nipple, size 25 - 35:
%? ‘” Hydraulic-type lube nipple DIN 71412-B M6x8, B, = 9.5 mm
,”,‘,,,L,}~ o If another lube nipple is used: observe the screw-in depth of 8 mm!
E4 Lube nipples are provided (unmounted).
Connection possible at all sides.
Size [Dimensions (mm)
A A A, A B B, E E Eq E, H H, H" H2 K, K, Ky K,
15 34 17 15 95 582 392 26 26 2455 6.70 24 1990 16.30 16.20 10.00 11.60 3.20 3.20
20 44 22 20 120 750 496 32 36 3250 7.30 30 2535 20.75 2055 13.80 13.80 3.35 3.35
25 48 24 23 125 86.2 578 35 35 3830 1150 36 2990 2445 2425 17.45 18.60 550 5.50
30 60 30 28 16.0 97.7 674 40 40 4840 1460 42 3535 2855 2835 20.00 21.70 6.05 6.05
35 70 35 34 180 1105 770 50 50 5800 1735 48 4040 3215 31.85 2050 22.00 6.90 6.90
Size |Dimensions (mm) Weight
N, Ng*0s S, S, S, Sy T Vv, (kg)
15 6.0 10.3 M4 4.4 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
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Corrosion-Resistant Ball Runner Blocks

Ball Rail Systems | R310EN 2202 (2009.06)

Product Description, Resist NR

General notes
on Ball Runner Blocks
in Resist NR

Corrosion-resistant Ball Runner Block
body, Resist NR

Tolerances as for Standard runner
blocks made of steel

Preload classes for Resist NR

For part numbers, see the following
pages. For dimensions, dynamic char-
acteristics, load capacities, rigidity and
moment loads, see the corresponding
Standard Ball Runner Blocks

* 2 36 - 47.

Ball runner block body made of
corrosion-resistant steel per EN 10088.
Rexroth recommends this version for ap-
plications requiring corrosion protection.
Fast delivery.

Since the Resist NR version does not
involve a coating, all the dimensions
and tolerances are identical to those of
the Standard steel version (“Accuracy
classes and their tolerances” = B 26).

Co
C1

without preload
preload 2% C

Overview of Standard Ball Runner Block models in Resist NR

Ball chain (optional)
— Optimizes noise levels

Definition Code
Ball Runner Block (example)
design style F N S
Width  Flanged F
Slimline
Wide
Compact
Length Normal N
Long
Short
Height Standard height S
High
Low
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Standard Ball Runner Blocks, Resist NR

FNS - Flanged, normal,
standard height
R2001 ... 3.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing, dimensions and Options and part numbers
technical data =2 37. Size |Ball Preload Accuracy Seal
runner class class for ball runner block
Ordering example block without ball chain |with ball chain
- Ball Runner Block NR, FNS 15 R2001 1 9 - 3| 30| 3 -| 82| 33 -
— Size 30 20 R2001 8 9 - 3 30 31 - 39 33 _
- Preload class C1 25 R2001 2 9 - 3| 80| 31 —-[ 32] 33 -
_ Accuracy class H 30 R2001 7 9 3 30 31 - 32 33 -
— With standard seal, without ball chain 1 3| 80| 31 87 82| 83| gY
Part number: R2001 713 30 35 R2001 3 9 3| 30| 3i -| 82| &3] -
1 3 30 31 3Z 32 33 3Y
e.g. R2001 7 1 3| 30

FLS - Flanged, long,
standard height
R2002 ... 3.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing, dimensions and Options and part numbers
technical data =2 39. Size |Ball Preload Accuracy Seal
runner class class for ball runner block

Ordering example block without ball chain |with ball chain
Options: with size Cco C1 Hf SS LS| DS| SS LS| DS
- Ball Runner Block NR, FLS 15 R2002 1 9 - 3| 30| 3 -| 82| 33 -
— Size 30 20 R2002 8 9 - 3 30 31 - 32 33 -
- Preload class C1 25 R2002 2 9 - 3| 80| 31 -] 32| 33 -
- Accuracy class H 30 R2002 7 9 3| 30| 3f -1 82| 33] -
- With standard seal, without ball chain 1 3| 80| 31| 87| 82| 83| 8Y
Part number: R2002 713 30 35 R2002 3 9 3| 30| af -1 82| 33] -

1 3 30 31 3Z 32 33 3Y

e.gd. R2002 7 1 3| 30
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
DS = double-lipped seal (longer delivery times in some cases)
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Corrosion-Resistant Ball Runner Blocks

Standard Ball Runner Blocks, Resist NR

FKS - Flanged, short,
standard height
R2000 ... 3.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing, dimensions and Options and part numbers
technical data =B 41. Size |Ball Preload Accuracy Seal
runner class class for ball runner block
Ordering example block without ball chain |with ball chain
- Ball Runner Block NR, FKS 15 R2000 1 9 - 3| 30| af -| 32| 33 -
— Size 30 20 R2000 8 9 - 3 30 31 - 39 33 —
- Preload class C1 25 R2000 2 9 - 3| 80| 3 —-| 82] 33 -
_ Accuracy class H 30 R2000 7 9 3 30 31 - 32 33 -
— With standard seal, without ball chain 1 3| 80| 31 8z 82| 83| gY
Part number: R2000 713 30 35 R2000 3 9 3| 30| 31 -1 32| &3] -
1 3 30 31 3Z 32 33 3Y
e.g. R2000 7 1 3| 830

SNS - Slimline, normal,
standard height
R2011 ... 3.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing, dimensions and Options and part numbers
technical data =B 43. Size |Ball Preload Accuracy Seal
runner class class for ball runner block

Ordering example block without ball chain | with ball chain
Options: withsize | Co| C1 H| ss| Ls| bps| ss| Ls| Ds
- Ball Runner Block NR, SNS = R2011 1 9 - 3] 80 81 -| 382 33 -
— Size 30 20 R2011 8 9 - 3| 30| 31 - 32| s3] -
- Preload class C1 25 R2011 2 9 - 3| 30| 3 -] 32 33 -
- Accuracy class H 30 R2011 7 9 3 30 31 - 32 33 -
- With standard seal, without ball chain 1 3| 80 31| 8z] 382 33| 8Y
Part number: R2011 713 30 i R2011 3 9 3| 80| 31} - 382) 33 -

1 3 30 31 3Z 32 33 3Y

eg. R2011 7 1 3| 30
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
DS = double-lipped seal

(longer delivery times in some cases)
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Standard Ball Runner Blocks, Resist NR

SLS - Slimline, long,
standard height
R2012... 3.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing, dimensions and Options and part numbers
technical data & 45. Size |Ball Preload Accuracy Seal
runner class class for ball runner block
Ordering example block without ball chain |with ball chain
- Ball Runner Block NR, SLS 15 R2012 1 9 3| 30| 3I -1 32| 33] -
— Size 30 20 R2012 8 9 3 30 31 - 392 33 _
- Preload class C1 25 R2012 2 9 3| 80| 31 —-[ T 32] 33 -
_ Accuracy class H 30 R2012 7 9 3 30 31 - 32 33 -
— With standard seal, without ball chain 1 3| 80| 31 87 82| 83| gY
Part number: R2012 713 30 35 R20123 9 3| 30| 3f -| 82| &3] -
1 3 30 31 3Z 32 33 3Y
e.g. R2012 7 1 3| 30

SKS - Slimline, short,
standard height
R2010 ... 3.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing, dimensions and Options and part numbers
technical data =2 47 Size |Ball Preload Accuracy Seal
runner class class for ball runner block

Ordering example block without ball chain |with ball chain
Options: with size Cco C1 Hf SS LS| DS| SS LS| DS
- Ball Runner Block NR, SKS 15 R2010 1 9 - 3| 30| 3 -| 82| 33 -
— Size 30 20 R2010 8 9 - 3 30 31 - 32 33 -
- Preload class C1 25 R2010 2 9 - 3| 80| 31 -] 32| 33 -
- Accuracy class H 30 R2010 7 9 3| 30| 3f -1 82| 33] -
- With standard seal, without ball chain 1 3| 80| 31| 87| 82| 83| 8Y
Part number: R2010 713 30 35 R20103 9 3| 80| a3l -1 82| 33] -

1 3 30 31 3Z 32 33 3Y

e.gd. R2010 7 1 3| 30
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
DS = double-lipped seal (longer delivery times in some cases)
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Corrosion-Resistant Ball Runner Blocks

Product Description, Resist NR I

Characteristic features

Ball Rail Systems in Resist NR Il, made of corrosion-resistant
steel? are specifically intended for use in applications involv-
ing aqueous media, very dilute acids, alkalis or salt solutions.
They are particularly suitable for environments with a relative
humidity of over 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 they have built-in corrosion protection, Ball Rail Sys-
tems Resist NR Il are also ideal for use in clean rooms and
for general printed circuit board assembly. Other application
areas include the pharmaceuticals and food industries.

Highlights

— All metal parts made of corrosion-resistant steel

— Available in five common sizes

— Excellent dynamic characteristics:
Travel speed: v, =5 m/s
Acceleration: a_, = 500 m/s?

— Same load capacities in all four main load directions

— Available in accuracy classes N, H and P, up to preload
class C2 (preload = 8% C)

— 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

— Auvailable with ball chain as an option

Ball Rail Systems | R310EN 2202 (2009.06)

Further highlights

— 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 can be bolted to the ball runner blocks from
above or 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 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 rall

- 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

—
=

Resist NR II:

Ball runner block body, ball guide rail and all steel parts
made from corrosion-resistant steel per EN 10088

2) depends on type
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Overview of Standard Ball Runner Block models in Resist NR Il

Definition Code
Ball Runner Block (example)
design style F N S
Width  Flanged F
Slimline
Wide
Compact
Length Normal N
Long
Short
Ball chain (optional) Height Standard height S
— Optimizes noise levels High
Low




106 Bosch Rexroth AG Ball Rail Systems | R310EN 2202 (2009.06)

Corrosion-Resistant Ball Runner Blocks

Standard Ball Runner Blocks, Resist NR

FNS - Flanged, normal,
standard height
R2001 ... 0.

Dynamic characteristics

Travel speed: v, =5m/s
Acceleration: a,_,, =500 m/s?

(If Feomp > 2.8 - F 12, =50 m/s?)

Note on lubrication
— Not pre-lubricated
— No preservative oil

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing and dimensions Options and part numbers
=B 37 Size |Ball Preload class |Accuracy class |Seal
runner for ball runner block
block without ball chain | with ball chain
with size | CO| C1| C2 N H P| SS| LS DS| SS| LS| DS
Ordering example 15 R2001 1| 9 4| 8] -| o4 05| -] o8] 07| -
Options: 1 4| 38| 2| 04 o5/ - o068 07| -
~ Ball Runner Block NR, FNS 2| -| 8] 2| 04 -] -] 06 | -
~ Size 30 20 R20018| 9 4] 8] -| o4 05| -] o8] o7] -
— Preload class C1 1 4 3 2 04 05 oX 06 07| oW
— Accuracy class H 2| -] 8] 2] 04 -| OX| 06 -| OW
— With standard seal, 25 R2001 2| 9 4] 8] -| o4 05| -] o8] o7] -
without ball chain 1 4| 3] 2| 04] 05 OX| 06 07) OW
Part number: R2001 713 04 2| -| 8] 2| 04 -] OX] 08 - OW
30 R2001 7 9 4 3 - 04 05 - 06 07 -
1 4 3 2 04 05 0X 06 07| oW
2 - 3 2 04 - oX 06 - OW
35 R2001 3 9 4 3 04 05 - 06 07 -
1 4 3 2 04 05 0X 06 07| OW
2 - 3 2 04 - oX 06 - OW
eg. R2001 7 1 3 04
1) Only with accuracy classes N and H Size |Load capacities? (N) Load moments? (Nm)
2) Load capacities and moments for Ball
Runner Block without ball chain. i1t e — ‘a’-\o‘
Load capacities and moments for Ball »@4- @ -. |:l: :I]
Runner Block with ball chain =& 8. —
Determination of the dynamic load capaci- c Co M, Mo M, Mio
ties and moments is based on a travel life 15 5100 9300 63 20 34 49
of 100,000 m per ISO 14728-1. Often 20 12 300 16 900 205 215 110 115
only 50,000 m are actually stipulated. For 25 15000 21 000 270 295 150 165
comparison: Multiply values C, M, and M, 30 20 800 28 700 460 500 245 265
from the table by 1.26. 35 27 600 37 500 760 805 375 390
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
C2 = preload 8% C DS = double-lipped seal (longer delivery times in some cases)
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Standard Ball Runner Blocks, Resist NR

SNS - Slimline, normal,
standard height
R2011 ... 0.

Dynamic characteristics

Travel speed: v, =5 m/s
Acceleration: a_, =500 m/s?
(IfFeomp > 2.8 - F, 12, =50 m/s?)

Note on lubrication
— Not pre-lubricated
— No preservative oil

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing and dimensions Options and part numbers
B 43. Size [Ball Preload class |Accuracy class |Seal
runner for ball runner block
block without ball chain | with ball chain
with size | CO| C1| C2 N H P| SS| LS| DS| SS| LsS" DS
Ordering example 15 R20111| 9 4/ 8| -| o4 o5/ -| 08| 07 -
Options: 1 4 3 2 04 05 - 06 07 -
- Ball Runner Block NR, SNS 2| - 8] 2| o4 - -| 06 - -
— Size 30 20 R2011 8 9 4 3 - 04 05 - 06 07 -
— Preload class C1 1 4 3 2 04 05 (0).¢ 06 07| oW
- Accuracy class H 2| - 8| 2| o4 -| 0X| 06 -| ow
— With standard seal 25 R20112| 9 4/ 3| - 04| 05 -] 06| 07 -
without ball chain 1 4, 3| 2| 04| 05| O0xX| o6 07| OW
Part number: R2011 713 04 2 - 8| 2| o04 -] ox| o6 - ow
30 R2011 7 9 4 3 - 04 05 - 06 07 -
1 4 3 2 04 05 oX 06 07| OW
2 - 3 2 04 - (0).¢ 06 - OW
35 R2011 3 9 4 3 04 05 - 06 07 -
1 4 3 2 04 05 oX 06 07| OW
2 - 3 2 04 - oX 06 -| OW
eg. R2011 7 1 3 04
Size |Load capacities? (N) Load moments? (Nm)

1) Only with accuracy classes N and H
2) Load capacities and moments for Ball

Runner Block without ball chain. 11 £ e " ‘T—?
Load capacities and moments for Ball -»IE_‘« @ -l |:l: :I]
Runner Block with ball chain =5 8. —_—
Determination of the dynamic load capaci- c Co M, M M, Mo
ties and moments is based on a travel life 15 5100 9 300 63 90 34 49
of 100,000 m per ISO 14728-1. Often 20 12300 16 900 205 215 110 115
only 50,000 m are actually stipulated. For 25 15 000 21 000 270 295 150 165
comparison: Multiply values C, M, and M 30 20 800 28 700 460 500 245 265
from the table by 1.26. 35 27 600 37 500 760 805 375 390

Preload classes Seals Key to table

CO = without preload SS = standard seal Gray numbers

C1 = preload 2% C LS = low-friction seal = version/combination not preferred

C2 = preload 8% C DS = double-lipped seal (longer delivery times in some cases)
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Corrosion-Resistant Ball Runner Blocks

Ball Rail Systems | R310EN 2202 (2009.06)

Product Description, Resist CR

General notes
on Ball Runner Blocks
in Resist CR

Corrosion-resistant coating Resist CR

Different tolerances for Resist CR
coating

Recommended ball runner blocks
for Resist CR guide rails in accuracy
class H for preload classes CO and C1

For part numbers, see the following
pages. For dimensions, dynamic char-
acteristics, load capacities, rigidity and
moment loads, see the corresponding
Standard Ball Runner Blocks

“ 2 36 - 59

Heavy Duty Ball Runner Blocks

B 60 - 71

Super Ball Runner Blocks =& 90 — 93

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

A

For ball runner blocks and guide rails

in Resist CR, matte-silver hard chrome
plated, different tolerances apply for the
dimensions H and A, (“Accuracy classes
and their tolerances” 2 26).

Recommended Ball Runner Blocks
Sizes 15 - 65

— Accuracy class H

— Preload class CO = without preload

Recommended Ball Runner Blocks
Sizes 30 - 65

— Accuracy class H

— Preload class C1 =2% C

Definition Code
Ball runner block (example)
design styles F N S
Width  Flanged F
Slimline
Wide
Length Normal N
Long
Short
Height Standard height S
High
Low
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Overview of Standard and Heavy Duty Ball Runner Block models in Resist CR

Standard Ball Runner Blocks" up to size 45

Ball chain (optional)
— Optimizes noise levels

FNS

Super Ball Runner Blocks

SKS

1) With ball chain
2) Without ball chain
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Corrosion-Resistant Ball Runner Blocks

Standard Ball Runner Blocks, Resist CR

FNS - Flanged, normal,
standard height
R1651 .. 7.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data =& 37.

Ordering example Options and part numbers

Options: Size |Ball Preload Accuracy Seal

- Ball Runner Block CR, FNS runner class class for ball runner block

— Size 45 block without ball chain | with ball chain

— Preload class C1 with size Co C1 H SS DS SS DS
- Accuracy class H 45 R1651 4 9 3 70 - 72 -
— With standard seal, without ball chain 1 3 70 7Z 72 7Y
Part number: R1651 413 70 e.g. R1651 4 1 3 70

FLS - Flanged, long,
standard height
R1653 ... 7.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data = £ 39.

Ordering example Options and part numbers

Options: Size |Ball Preload Accuracy Seal

- Ball Runner Block CR, FLS runner class class for ball runner block

— Size 45 block without ball chain |with ball chain

— Preload class C1 with size co C1 H SS DS SS DS
- Accuracy class H 45 R1653 4 9 3 70 - 72 -
— With standard seal, without ball chain 1 3 70 7z 72 7Y
Part number: R1653 413 70 e.g. R1653 4 1 3 70

Preload classes Seals Key to table

CO = without preload SS = standard seal Gray numbers

C1 = preload 2% C DS = double-lipped seal = version/combination not preferred

(longer delivery times in some cases)



R310EN 2202 (2009.06) | Ball Rail Systems

Standard Ball Runner Blocks, Resist CR

SNS - Slimline, normal,
standard height
R1622..7

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data =& 43.

Ordering example

Options:

— Ball Runner Block CR, SNS

— Size 45

— Preload class C1

— Accuracy class H

— With standard seal, without ball chain
Part number: R1622 413 70

SLS - Slimline, long,
standard height
R1623..7

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data =g 45.

Ordering example

Options:

— Ball Runner Block CR, SLS

— Size 45

Preload class C1

— Accuracy class H

— With standard seal, without ball chain
Part number: R1623 413 70

Preload classes
CO = without preload
C1 = preload 2% C
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Options and part numbers

Size |Ball Preload Accuracy Seal
runner class class for ball runner block
block without ball chain | with ball chain
with size co C1 H SS DS SS DS
45 R1622 4 9 3 70 - 72 -
1 3 70 7Z 72 7Y
e.g. R1622 4 1 3 70
Options and part numbers
Size |Ball Preload Accuracy Seal
runner class class for ball runner block
block without ball chain | with ball chain
with size co C1 H SS DS SS DS
45 R1623 4 9 3 70 - 72 -
1 3 70 7Z 72 7Y
e.g. R1623 4 1 3 70
Seals Key to table

SS = standard seal
DS = double-lipped seal

Gray numbers
= version/combination not preferred
(longer delivery times in some cases)
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Corrosion-Resistant Ball Runner Blocks

Standard Ball Runner Blocks, Resist CR

SNH - Slimline, normal, high
R1621 .. 7.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.
Dimension drawing, dimensions and
technical data = B 49. Options and part numbers
Size |Ball Preload Accuracy Seal
runner class class for ball runner block
block without ball chain |with ball chain
with size Co Ci H| SS| LS| DS| SS| LS| DS
Ordering example 15 Ri621 1 9 - 3| 70| 71 - 72] 73 -
Options: 25 R1621 2 9 - 3| 7o 71 - 72| 73 -
- Ball Runner Block CR, SNH 30 R16217 9 3| 70| 71 - 72| 73] -
— Size 30 1 70 71 72 72 73 7Y
— Preload class C1 35 R1621 3 9 3| 70| 71 ~-| 72| 73 -
- Acouracy class H 1 70 71 7Z 72 73 7Y
— With standard seal, without ball chain 43 R1621 4 9 3 7o | | 72| | -
Part number: R1621 713 70 1 70 - 7z 72 - 7z
e.g. R1621 7 1 3 70

SLH - Slimline, long, high
R1624 .. 7.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and

technical data =2 51. Options and part numbers
Size |Ball Preload Accuracy Seal
runner class class for ball runner block
block without ball chain |with ball chain
Ordering example with size co Ci H| SS| LS| DS| SS| LS| DS
Options: 25 R1624 2 9 - 3 70 71 - 72 73 -
- Ball Runner Block CR, SLH 30 R1624 7 9 8| 70| 7t - 72) 73 -
— Size 30 1 70 71 72 72 73 7Y
— Preload class C1 35 R1624 3 9 3 70 71 - 72 73 -
_ Acouracy class H 1 70 71 7Z 72 73 7Y
— With standard seal, without ball chain 45 R1624 4 9 3 70 - - 72 - -
Part number: R1624 713 70 1 70 _ 7z 72 _ 7z
eg. R1624 7 1 3| 70
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred
DS = double-lipped seal (longer delivery times in some cases)



R310EN 2202 (2009.06) | Ball Rail Systems

Standard Ball Runner Blocks, Resist CR

FNN - Flanged, normal,
low profile
R1693 ... 6.

Note on lubrication
— Not pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data =& 53.

Ordering example

Options:

— Ball Runner Block CR, FNN

— Size 20

— Preload class CO

— Accuracy class H

— With standard seal, without ball chain
Part number: R1693 893 60

FKN - Flanged, short,
low profile
R1663 ... 6.

Note on lubrication
— Not pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data =g 55.

Ordering example

Options:

— Ball Runner Block CR, FKN

— Size 20

Preload class CO

— Accuracy class H

— With standard seal, without ball chain
Part number: R1663 893 60

Preload classes
CO = without preload
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Options and part numbers
Size |Ball Preload Accuracy Seal

runner class class for ball runner block

block without ball chain

with size co H SS
20 R1693 8 9 3 60
25 R1693 2 9 3 60
e.g. R1693 8 3 60
Options and part numbers
Size |Ball Preload Accuracy Seal

runner class class for ball runner block

block without ball chain

with size co H SS
20 R1663 8 9 3 60
25 R1663 2 9 3 60
e.g. R1663 8 3 60
Seals

SS = standard seal
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Corrosion-Resistant Ball Runner Blocks
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Standard Ball Runner Blocks, Resist CR

SNN - Slimline, normal,
low profile
R1694 ... 6.

Note on lubrication
— Not pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data =& 57.

Ordering example

Options:

— Ball Runner Block CR, SNN

— Size 20

Preload class CO

- Accuracy class H

— With standard seal, without ball chain
Part number: R1694 893 60

SKN - Slimline, short,
low profile
R1664 ... 6.

Note on lubrication
— Not pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data = £ 59.

Ordering example

Options:

— Ball Runner Block CR, SKN

— Size 20

Preload class CO

Accuracy class H

— With standard seal, without ball chain
Part number: R1664 893 60

Preload classes
CO = without preload

Options and part numbers

Size |Ball Preload Accuracy Seal

runner class class for ball runner block

block without ball chain

with size co H SS
20 R1694 8 9 3 60
25 R1694 2 9 3 60
e.g. R1694 8 9 3 60
Options and part numbers
Size |Ball Preload Accuracy Seal

runner class class for ball runner block

block without ball chain

with size co H SS
20 R1664 8 9 3 60
25 R1664 2 9 3 60
e.g. R1664 8 9 3 60
Seals

SS = standard seal




R310EN 2202 (2009.06) | Ball Rail Systems Bosch Rexroth AG 115

Heavy Duty Ball Runner Blocks, Resist CR

FNS - Flanged, normal,
standard height
R1651 ... 6.

Note on lubrication
— Not pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data =& 61.

Ordering example Options and part numbers

Options: Size |Ball Preload Accuracy Seal

— Ball Runner Block CR, FNS runner class class for ball runner block

— Size 55 block without ball chain

— Preload class C1 with size Co C1 H SS
- Accuracy class H 55 R1651 5 9 1 3 60
- With standard seal, without ball chain 83 R1651 6 9 1 3 60
Part number: R1651 513 60 e.g. R1651 5 1 3 60
FLS - Flanged, long,

standard height

R1653 ... 6.

Note on lubrication

— Not pre-lubricated

Note

Can be used on all Ball Guide Rails

SNS.

Dimension drawing, dimensions and

technical data =& 63.

Ordering example Options and part numbers

Options: Size |Ball Preload Accuracy Seal

— Ball Runner Block CR, FLS runner class class for ball runner block

— Size 55 block without ball chain

— Preload class C1 with size co C1 H SS
- Accuracy class H 55 R1653 5 9 1 3 60
— With standard seal, without ball chain 6 R1653 6 9 1 3 60
Part number: R1653 513 60 e.g. R1653 5 1 3 60
Preload classes Seals

CO = without preload SS = standard seal

C1 = preload 2% C
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Corrosion-Resistant Ball Runner Blocks

Heavy Duty Ball Runner Blocks, Resist CR

SNS - Slimline, normal,
standard height
R1622 ... 6.

Note on lubrication
— Not pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data =2 65.

Ordering example Options and part numbers

Options: Size |Ball Preload Accuracy Seal

- Ball Runner Block CR, SNS runner class class for ball runner block

— Size 55 block without ball chain

— Preload class C1 with size Cco C1 H SS
- Accuracy class H 55 R1622 5 9 1 3 60
— With standard seal, without ball chain 85 R1622 6 9 1 3 60
Part number: R1622 513 60 e.g. R1622 5 1 3 60
SLS - Slimline, long,

standard height

R1623 ... 6.

Note on lubrication

— Not pre-lubricated

Note

Can be used on all Ball Guide Rails

SNS.

Dimension drawing, dimensions and

technical data =& 67.

Ordering example Options and part numbers

Options: Size |Ball Preload Accuracy Seal

- Ball Runner Block CR, SLS runner class class for ball runner block

— Size 55 block without ball chain

— Preload class C1 with size co C1 H SS
- Accuracy class H 55 R1623 5 9 1 3 60
— With standard seal, without ball chain 65 R1623 6 9 1 3 60
Part number: R1623 513 60 e.g. R1623 5 1 3 60
Preload classes Seals

CO = without preload SS = standard seal

C1 = preload 2% C
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Heavy Duty Ball Runner Blocks, Resist CR

SNH - Slimline, normal, high
R1621 ... 6.

Note on lubrication
— Not pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data =& 69.

Ordering example

Options:

— Ball Runner Block CR, SNH

— Size 55

Preload class C1

— Accuracy class H

— With standard seal, without ball chain
Part number: R1621 513 60

SLH - Slimline, long, high
R1624 ... 6.

Note on lubrication
— Not pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS.

Dimension drawing, dimensions and
technical data =& 71.

Ordering example

Options:

— Ball Runner Block CR, SLH

— Size 55

— Preload class C1

— Accuracy class H

— With standard seal, without ball chain
Part number: R1624 513 60

Preload classes
CO = without preload
C1 = preload 2% C

Bosch Rexroth AG 117

Options and part numbers

Size |Ball Preload Accuracy Seal

runner class class for ball runner block

block without ball chain

with size co C1 SS
55 R1621 5 9 1 60
eqg. R1621 5 1 60
Options and part numbers
Size |Ball Preload Accuracy Seal

runner class class for ball runner block

block without ball chain

with size co C1 SS
55 R1624 5 9 1 60
e.g. R1624 5 1 60
Seals

SS = standard seal
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Corrosion-Resistant Ball Runner Blocks

Super Ball Runner Blocks, Resist CR

FKS - Flanged, short,
standard height
R1661 .. 7.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS. .

Options and part numbers
Dimension drawing, dimensions and Size |Ball Preload Accuracy Seal
technical data =B 91. runner class class for ball runner block

block without ball chain

Ordering example with size co Ci H SS LS DS
Options: 15 R1661 1 9 - 3 70 71 —
- Ball Runner Block CR, FKS 20 R1661 8 9 - 3 70 71 -
— Size 30 25 R1661 2 9 - 3 70 71 -
- Preload class C1 30 R1661 7 9 3 70 71 -
- Accuracy class H 1 3 70 71 72
— With standard seal, without ball chain 33 R16613 9 3 70 71 -
Part number: R1661 713 70 1 3 70 71 7Z

eg. |R16617 1 3 70

SKS - Slimline, short,
standard height
R1662 ... 7.

Note on lubrication
— Pre-lubricated

Note
Can be used on all Ball Guide Rails
SNS. .

Options and part numbers
Dimension drawing, dimensions and Shiz el Sl RAceliracy Seal
technical data =B 93. runner class class for ball runner block

block without ball chain

Ordering example with size co| c1 H Ss LS DS
Options: 15 R1662 1 9 - 3 70 71 -
— Ball Runner Block CR, SKS 20 R1662 8 9 - 3 70 71 -
— Size 30 25 R1662 2 9 - 3 70 71 -
— Preload class C1 30 R1662 7 9 3 70 71 -
- Accuracy class H 1 3 70 [ 7z
— With standard seal, without ball chain 35 R1662 3 9 3 70 71 -
Part number: R1662 713 70 1 3 70 A 7z

e.g. R1662 7 1 3 70
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C LS = low-friction seal = version/combination not preferred

DS = double-lipped seal (longer delivery times in some cases)
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Standard Ball Guide Rails made of steel

Product Description, Ball Guide Rails SNS
Characteristic features

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

Proven cover strip for ball guide rail mounting holes

— A single cover for all holes — saves time and money

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

— Clip on and fasten

Ball guide rails with cover strip
and aluminum strip clamps
— Without threaded holes at the end faces (not required)

Ball guide rails with cover strip
and plastic screw-down protective end caps
— With threaded holes at the end faces

Ball guide rails with plastic mounting hole plugs

Ball guide rails with steel mounting hole plugs

Ball guide rails for mounting from below

Definition Code
Ball guide rail design style | (example)
S| N|S
Width  Slimline S
Wide
Length Normal N
Height Standard height S
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Ordering Examples

Ordering ball guide rails in
recommended 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 recommended length

LW)*
L ‘(T T-4

* Round up the quotient L,/T to the next
whole number.

W =
T

desired length
hole spacing

Calculation example

_ 1660 . _
L—(m) 80 mm — 4 mm
L=21-80mm-4mm
L = 1676 mm

Notes on ordering examples

If the preferred dimension T, 5 cannot be

used:

— Select an end space T, between T, 4
and Ty -

— Alternatively, select an end space

between T, and T,, -
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Options and part numbers
Size |Ball Accuracy class Number of sections ., Hole spacing |Recommended rail length
guide rail Rail length L (mm), .... T (mm) according to formulaL=ng - T -4 mm
with size
N H P| SP| UP|One-piece |Composite 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
% R160576] 4 3] 2[ 1 9 31, 3., ... 80 487)
RT1605 36| 4| 3| 2 T ] 37, 3, - B0 78
45 R1605 46 4 3 2 1 9 31, 3, .. 105 36
55 R1605 56 4 3 2 1 9 31, 3, .. 120 32
65 R1605 66 4 3 2 1 9 31, ... 3, .. 150 25
eg. |R160576 3 31,1676
Excerpt from table with part numbers and recommended rail lengths for ordering example
i ; ‘!’\T ‘r\T ‘r\T ‘r\T‘ ‘rﬁ
1z = = = == =
Ty T (T4)
nr- T
L+15
i ; r"ﬁ Hﬁ £ r"ﬁ £
1 gl \‘H \‘H \‘H \‘H \‘H
Ty T (T4)
‘ nr- T
L+15
L = ng - T-4mm L = recommended rail length (mm)
Ly = desired rail length (mm)
Basis: number of holes T = hole spacing’ (mm)
T,s = preferred dimension (mm)
L=n-T+2:-Tg ng = number of holes (=)
n; = no. of spaces between holes (=)
Basis: number of spaces between holes 1) For values, see dimensions table at
dimension drawing.
Ordering example 1 (upto L) Ordering example 2 (over L,_,,)
— Ball guide rail SNS size 30 with - Ball guide rail SNS size 30 with
cover strip and strip clamps cover strip and strip clamps
- Accuracy class H - Accuracy class H
— Calculated rail length — Calculated rail length
1676 mm, 5116 mm, 2 sections
(20 - T, preferred dimension T, = (63 - T, preferred dimension T, =
38 mm; number of holes ng = 21) 38 mm; number of holes ng = 64)
Ordering data Ordering data
Part number, rail length (mm) Part number and number of sections,
T,/ n-T/ T, (mm) rail length (mm)
T,/ ng-T /T, (mm)
R1605 733 31, 1676 mm
38 / 20-80 / 38 mm R1605 733 32, 5116 mm
38 / 63-80 / 38 mm
For rail lengths greater than L, Rexroth

provides matching rail sections for end
to end mounting.
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Standard Ball Guide Rails made of steel

Ball Rail Systems | R310EN 2202 (2009.06)

SNS 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)

Note on installation

* Secure the cover strip!

— Strip clamps are included in the
supply scope.

- 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.

Options and part numbers

Further Ball Guide Rails SNS and
accessories
— Corrosion-resistant Ball Guide Rails
Resist NR =B 132
Resist CR =8 134
— Cover strip 5 176
— Strip clamps =B 178

Ball guide rail R1605 .B. .. with flat un-

derside for mounting on components

made of cast mineral materials

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

Size |Ball Accuracy class Number of sections ., Hole spacing T | Recommended rail length

guide rail Rail length L (mm), .... (mm) according to formulaL=ng - T -4 mm

with size

N H P| SP P [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, ... 3, . 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:
(uptoL,,,)

Options:

- Ball Guide Rail SNS

- Size 30

— Accuracy class H

— One-piece

- Rail length L = 1676 mm
Part number:

R1605 733 31, 1676 mm

Ordering example 2:
(overl,,,)

Options:

— Ball Guide Rail SNS

— Size 30

— Accuracy class H

- 2 sections

— Rail length L=5116 mm
Part number:

R1605 733 32, 5116 mm

Ordering example 3:

(up to L ,,, with flat underside)
Options:

Ball Guide Rail SNS

- Size 30

— Accuracy class H

— One-piece

— Rail length L = 1676 mm

Part number:

R1605 7B3 31, 1676 mm
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Ball Guide Rails SNS . oD

| | |

— U = |

| T |

"N =21 = |

| | A L !

| @ss ‘ ‘

T4 T
Fs Fs
4—#

HOH ‘

| |

i

1}

|

i

Fe

Size Dimensions (mm) Weight
A, D F43) Fs Fe H Lo Ng*02 Ss T Timin Tis®  Tima (kg/m)
15 15 7.4 7.3 12 2.0 16.30 3 836 10.3 4.4 60 12 28.0 50 1.4
20 20 9.4 71 12 2.0 20.75 3 836 13.2 6.0 60 13 28.0 50 2.4
25 23 11.0 8.2 13 2.0 24.45 3 836 15.2 7.0 60 13 28.0 50 3.2
30 28 15.0 8.7 13 2.0 28.55 3 836 17.0 9.0 80 16 38.0 68 5.0
35 34 15.0 11.7 16 2.2 32.15 3 836 20.5 9.0 80 16 38.0 68 6.8
45 45 20.0 125 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 3 836 29.0 16.0 120 20 58.0 102 16.2
65 63 26.0 15.0 17 3.2 60.15 3 746 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) For size 20 - 45 in accuracy class N, H and P, one-piece guide rails are available on request up to the following lengths:

Size 20 - 25: up to 5816 mm
Size 30 - 35: up to 5836 mm

Size 45: up to 5771 mm

) Dimension F, with cover strip
4) For end spaces below T
)

)

1min?

no threaded holes in end faces possible. Cover strip fastening 2 178.
Recommended: preferred dimension T, g with tolerances + 0.75.
For manufacturing reasons, ball guide rails may have a flat underside (without groove).
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Standard Ball Guide Rails made of steel
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SNS with Cover Strip and Protective End Caps

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

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

Note on installation

* 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.

Options and part numbers

Further Ball Guide Rails SNS and
accessories

— Cover strip =B 176

- Protective caps <& 178

Ball guide rail R1605 .B. .. with flat un-

derside for mounting on components

made of cast mineral materials

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

Size |Ball Accuracy class Number of sections ., Hole spacing T | Recommended rail length

guide rail Rail length L (mm), .... (mm) according to formulaL=ng - T -4 mm

with size

N H P| SP P [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 31,1676

Ordering example 1:
(uptolL,,)

Options:

— Ball Guide Rail SNS

- Size 30

Accuracy class H

— One-piece

Rail length L = 1676 mm
Part number:

R1605 763 31, 1676 mm

Ordering example 2:
(overL,)

Options:

— Ball Guide Rail SNS

- Size 30

— Accuracy class H

- 2 sections

Rail length L = 5116 mm
Part number:

R1605 763 32, 5116 mm

Ordering example 3:

(up to L, with flat underside)
Options:

Ball Guide Rail SNS

Size 30

Accuracy class H

— One-piece

Rail length L = 1676 mm

Part number:

R1605 7D3 31, 1676 mm
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Ball Guide Rails SNS
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B)— | A, Fe

Size Dimensions (mm) Weight
A, D Fy Fe H21) Lmax2) Nsio's Ny Ss T T min3) T1s4) 14 e (kg/m)
15 15 7.4 14.0 6.5 16.30 3836 10.3 9.8 4.4 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 2445 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 4015 3776 23.5 30.0 14.0 105 18 50.5 89 10.5
55 53 24.0 20.0 7.0 4815 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) For size 20 - 45 in accuracy class N, H and P, one-piece guide rails are available on request up to the following lengths:
Size 20 - 25: up to 5816 mm
Size 30 - 35: up to 5836 mm
Size 45: up to 5771 mm
3) For end spaces below T, .., no threaded holes in end faces possible. Cover strip fastening <& 178.
4) Recommended: preferred dimension T, g with tolerances % 0.75.
5) For manufacturing reasons, ball guide rails may have a flat underside (without groove).
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Standard Ball Guide Rails made of steel
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SNS with Plastic Mounting Hole Plugs

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

For mounting from above,
with plastic mounting hole plugs

Note on installation

- Plastic mounting hole plugs included
in scope of supply.

— Follow the mounting instructions!

— Send for the publication “Mounting
Instructions for Ball Rail Systems.”

— Composite guide rails also available.

Options and part numbers

Further Ball Guide Rails SNS and
accessories
— Corrosion-resistant Ball Guide Rails
Resist NR =B 133
Resist CR =8 135
— Plastic Mounting Hole Plugs & 179

Ball guide rail R1605 .B. .. with flat un-

derside for mounting on components

made of cast mineral materials

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

Size |Ball Accuracy class Number of sections ., Hole spacing |Recommended rail length

guide rail Rail length L (mm), .... T (mm) according to formula L=ng-T -4 mm

with size

N H P| SP P [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:
(uptoL,,)

Options:

- Ball Guide Rail SNS

- Size 30

— Accuracy class H

— One-piece

— Rail length L = 1676 mm
Part number:

R1605 703 31, 1676 mm

Ordering example 2:
(overl,,,)

Options:

— Ball Guide Rail SNS

— Size 30

— Accuracy class H

- 2 sections

— Rail length L=5116 mm
Part number:

R1605 703 32, 5116 mm

Ordering example 3:

(up to L, with flat underside)
Options:

Ball Guide Rail SNS

- Size 30

— Accuracy class H

— One-piece

— Rail length L= 1676 mm

Part number:

R1605 7C3 31, 1676 mm
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Ball Guide Rails SNS
(%))
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L

Size Dimensions (mm) Weight
A2 D H21) Lmax N(Sio‘5 s5 T T1 min T153) T1 max (kg/m)
15 15 7.4 16.20 3836 10.3 4.4 60 10 28.0 50 1.4
20 20 9.4 20.55 3 836 13.2 6.0 60 10 28.0 50 2.4
25 23 11.0 24.25 3 836 15.2 7.0 60 10 28.0 50 3.2
30 28 15.0 28.35 3 836 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
For size 20 - 45 in accuracy class N, H and P, one-piece guide rails are available on request up to the following lengths:

N
-

Size 20 - 25: up to 5816 mm
Size 30 - 35: up to 5836 mm
Size 45: up to 5771 mm

L)

Recommended: preferred dimension T, with tolerances + 0.75.
For manufacturing reasons, ball guide rails may have a flat underside (without groove).
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Standard Ball Guide Rails made of steel

SNS with Steel Mounting Hole Plugs

R1606 .5. ..

Further Ball Guide Rails SNS and
accessories
— Steel mounting hole plugs <& 179
— Mounting tool for

steel mounting hole plugs =& 179

For mounting from above,
for steel mounting hole plugs

Note on installation

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

— Follow the mounting instructions!

— Send for the publication “Mounting
Instructions for Ball Rail Systems.”

— Composite guide rails also available.

Options and part numbers

Size |Ball Accuracy class Number of sections ., Hole spacing T | Recommended rail length

guide rail Rail length L (mm), .... (mm) according to formulaL=ng - T -4 mm

with size

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

25 R1606 25 4 3 2 1 9 31, ... 3, . 60 64
30 R1606 75 4 3 2 1 9 31, ... 3, . 80 48
35 R1606 35 4 3 2 1 9 31, ... 3, . 80 48
45 R1606 45 4 3 2 1 9 31, ... 3, . 105 36
55 R1606 55 4 3 2 1 9 31, ... 3, . 120 32
65 R1606 65 4 3 2 1 9 31, ... 3, . 150 25
e.g. R1606 75 3 31,1676

Ordering example 1:
(uptolL,,)

Options:

- Ball Guide Rail SNS

- Size 30

— Accuracy class H

— One-piece

Rail length L = 1676 mm
Part number:

R1606 753 31, 1676 mm

Ordering example 2:
(overL, )

Options:

— Ball Guide Rail SNS

— Size 30

— Accuracy class H

- 2 sections

Rail length L = 5116 mm
Part number:

R1606 753 32, 5116 mm
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Ball Guide Rails SNS
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Size |Dimensions (mm) Weight
A, D D, D, F; Fg H21) Lmax2) Ng*0® Ss T 1 min T1s3) 14 (kg/m)
25 23 11.0 1255 13.0 0.90 3.7 2425 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 80 3985 3776 23.5 14.0 105 18 50.5 89 10.5
55 53 24,0 27.55 28.0 1.45 8.0 4785 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) For size 25 - 45 in accuracy class N, H and P, one-piece guide rails are available on request up to the following lengths:

Size 25: up to 5816 mm

Size 30 - 35: up to 5836 mm

Size 45: up to 5771 mm

3) Recommended: preferred dimension T, with tolerances + 0.75.
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Standard Ball Guide Rails made of steel

SNS for mounting from below

R1607 .0. ..
For mounting from below Further Ball Guide Rails SNS and
accessories
Note on installation — Corrosion-resistant Ball Guide Rails
— Follow the mounting instructions! Resist NR =& 133
- Send for the publication “Mounting Resist CR =& 135
Instructions for Ball Rail Systems.”
— Composite guide rails also available.
Options and part numbers
Size |Ball Accuracy class Number of sections ., Hole spacing T | Recommended rail length
guide rail Rail length L (mm), .... (mm) according to formulaL=ng - T -4 mm
with 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: Ordering example 2:
(uptolL,,) (overL )
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 L = 1676 mm — Rail length L=5116 mm
Part number: Part number:

R1607 703 31, 1676 mm R1607 703 32, 5116 mm
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Ball Guide Rails SNS
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Size |Dimensions (mm) Weight
A2 H21) Lmax N7 S7 T T1min T153) 1 max (kg/m)
15 15 16.20 3836 7.5 M5 60 10 28.0 50 1.4
20 20 20.55 3 836 9.0 Mé 60 10 28.0 50 2.4
25 23 24.25 3 836 12.0 M6 60 10 28.0 50 3.2
30 28 28.35 3 836 15.0 M8 80 12 38.0 68 5.0
35 34 31.85 3 836 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 3 746 25.0 M16 150 20 73.0 130 22.4

1) Dimension H, without cover strip

2) For size 20 - 45 in accuracy class N, H and P, one-piece guide rails are available on request up to the following lengths:
Size 20 - 25: up to 5816 mm
Size 30 - 35: up to 5836 mm

Size 45: up to 5771 mm
3) Recommended: preferred dimension T, with tolerances + 0.75.
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Corrosion-Resistant Ball Guide Rails

Ball Rail Systems | R310EN 2202 (2009.06)

Product Description, Resist NR I

General notes
on Ball Guide Rails
in Resist NR Il

Corrosion resistance and
conditions of use

Recommended runner blocks
for Ball Guide Rails Resist NR 11

Combinations of different accuracy
classes

For part numbers, see the following pages. For recommended rail lengths, dimen-
sions and weights, please refer to the corresponding standard steel guide rails

=B 122 - 131.

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

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 environments with a relative humidity of over 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 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 pharmaceuticals and food industries.

— Ball Runner Blocks, Resist NR Il & 104

A

Combining ball guide rails and runner blocks of different accuracy classes results in
different tolerances for dimensions H and A,.
(“Accuracy classes and their tolerances” = & 26)

Ball Guide Rails, Resist NR |l

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 .,

with size Rail length L (mm), ....

N H P | One-piece Composite

15" 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

Note on installation

* Secure the cover strip!

— Strip clamps are included in the
supply scope.

— Composite guide rails also available.

Recommended rail lengths, dimen-
sion drawing, dimensions and weights
=3 122 - 123.

Accessories
— Cover strip =B 176
— Strip clamps =2 178

Ordering example 1 (upto L, ,.) Ordering example 2 (over L)
Options: Options:

- Ball Guide Rail NR Il, SNS - Ball Guide Rail NR Il, SNS

- Size 30 - Size 30

— Accuracy class H — Accuracy class H

— One-piece — 2 sections

- Rail length L =1676 mm - Rail length L =5116 mm

Part number: Part number:

R2045 733 31, 1676 mm R2045 733 32, 5116 mm
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Ball Guide Rails, Resist NR I

R2045 .0. .., SNS for mounting from above, with plastic mounting hole plugs

Options and part numbers

Size |Ball guide rail Accuracy class Number of sections .,

with size Rail length L (mm), ....

N H P [One-piece Composite

157 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

Note on installation

— Plastic mounting hole plugs included
in scope of supply.

— Composite guide rails also available.

Recommended rail lengths, dimen-
sion drawing, dimensions and weights
<3 126 — 127

Accessories
— Plastic mounting hole plugs
«B 179

Ordering example 1 (up to L
Options:

Ball Guide Rail NR Il, SNS
Size 30

— Accuracy class H
One-piece

Rail length L= 1676 mm
Part number:

R2045 703 31, 1676 mm

max)

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

Options and part numbers

Size |Ball guide rail Accuracy class Number of sections .,

with size Rail length L (mm), ....

N H P [One-piece Composite

157 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

Note on installation
— Composite guide rails also available.

Recommended rail lengths, dimen-
sion drawing, dimensions and weights
<3 130 - 131.

Ordering example 1 (up to L
Options:

- Ball Guide Rail NR Il, SNS
— Size 30

— Accuracy class H

— One-piece

Rail length L = 1676 mm
Part number:

R2047 703 31, 1676 mm

max)

Bosch Rexroth AG
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Ordering example 2 (over L
Options:

Ball Guide Rail NR Il, SNS
Size 30

— Accuracy class H

2 sections

- Rail length L=5116 mm
Part number:

R2045 703 32, 5116 mm

max)

Ordering example 2 (over L
Options:

— Ball Guide Rail NR Il, SNS
Size 30

Accuracy class H

2 sections

Rail length L = 5116 mm
Part number:

R2047 703 32, 5116 mm

max)
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Corrosion-Resistant Ball Guide Rails

Product Description, Resist CR

General notes For part numbers, see the following pages. For recommended rail lengths, dimen-
on Ball Guide Rails sions and weights, please refer to the corresponding standard steel guide rails
in Resist CR =122 - 131,

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

Corrosion-resistant coating Resist CR ~ Ball guide rail made of steel with matte-silver hard-chrome plated corrosion-resistant

coating.
One-piece guide rails with uncoated — End faces uncoated — End faces, chamfers and end-face
or coated end faces threads coated
Part numbers: Part numbers:
- R16.. ... 31 or R16.. ... 61 - R16.. ... 41 or R16.. ... 71
Composite guide rails with coated — End faces, chamfers and end-face threads coated, part numbers:
end faces - R16.. ... 41 or R16.. ... 71

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

Recommended ball runner blocks Size 15 - 65 Size 30 - 65

for Resist CR guide rails in accuracy — Accuracy class H - Accuracy class H

class H for preload classes COand C1 - Preload class CO = without preload — Preload class C1 =2% C
Combinations of different accuracy A

classes Combining ball guide rails and runner blocks of different accuracy classes results in

different tolerances for dimensions H and A,.
(“Accuracy classes and their tolerances” <& 26)

Ball Guide Rails, Resist CR

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

Options and part numbers

Size Ball Accuracy class Number of sections .,
guide rail Rail length L (mm), ....
with size One-piece Composite
Uncoated |Coated Coated end faces
H|end faces |end faces
15 R1645 13 3 31, ... 41, ... 4., ..
20 R1645 83 3 31, .. a1, . 4, ..
25 R1645 23 3 31, ... 41, ... 4., ..
30 R1645 73 3 31, ... 41, ... 4., ..
35 R1645 33 3 61, ... 71, ... 7. e
45 R1645 43 3 61, ... 71, ... 7. e
55 R1645 53 3 61, ... 71, .. 7y e
65 R1645 63 3 61, ... 71, ... 7.y v
eg. R1645 73 3| 31,1676
Note on installation Ordering example 1 (upto L) Ordering example 2 (over L, ,.)
* Secure the cover strip! Options: Options:
— Strip clamps are included in scope — Ball Guide Rail CR, SNS - Ball Guide Rail CR, SNS
of supply. — Size 30 — Size 30
— Composite guide rails also available. — Accuracy class H — Accuracy class H
Recommended rail lengths, dimen- — One-piece — 2 sections
sion drawing, dimensions and weights - Uncoated end faces — Coated end faces
=BF 122 -123. - Rail length L =1676 mm - Rail length L =5116 mm
Accessories Part number: Part number:
— Cover strip =B 176 R1645 733 31, 1676 mm R1645 733 42, 5116 mm

— Strip clamps <5 178
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Ball Guide Rails, Resist CR

R1645 .0. .., SNS for mounting from above, with plastic mounting hole plugs

Options and part numbers

Size Ball Accuracy class Number of sections .,
guide rail Rail length L (mm), ....
with size One-piece Composite
Uncoated |Coated Coated end faces
H|end faces |end faces
15 R1645 10 3 31, ... 41, ... 4.,
20 R1645 80 3 31, ... 41, ... 4.,
25 R1645 20 3 31, ... 41, ... 4.,
30 R1645 70 3 31, ... 41, ... 4., .
35 R1645 30 3 31, ... 41, ... 4.,
45 R1645 40 3 31, ... 41, ... 4.,
55 R1645 50 3 31, ... 41, ... 4.,
65 R1645 60 3 31, ... 41, ... 4.,
e.g. R1645 70 3| 31,1676
Note on installation Ordering example 1 (upto L)
— Plastic mounting hole plugs included Options:
in scope of supply. - Ball Guide Rail CR, SNS
— Composite guide rails also available. — Size 30
Recommended rail lengths, dimen- — Accuracy class H
sion drawing, dimensions and weights - One-piece

B 126 - 127

Accessories
— Plastic mounting hole plugs
«B5 179

— Uncoated end faces

- Rail length L= 1676 mm
Part number:

R1645 703 31, 1676 mm

R1647 .0. .., SNS for mounting from below

Options and part numbers
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Ordering example 2 (over L
Options:

Ball Guide Rail CR, SNS
Size 30

— Accuracy class H

2 sections

Coated end faces

Rail length L = 5116 mm
Part number:

R1645 703 42, 5116 mm

max)

Size Ball Accuracy class Number of sections .,
guide rail Rail length L (mm), ....
with size One-piece Composite
Uncoated |Coated Coated end faces
H|end faces |end faces
15 R1647 10 3 31, ... 41, .. 4., ..
20 R1647 80 3 31, ... 41, ... 4. ..
25 R1647 20 3 31, ... 41, ... 4. ..
30 R1647 70 3 31, ... 41, .. 4. ...
35 R1647 30 3 31, ... 41, ... 4, ..
45 R1647 40 3 31, ... 41, ... 4., ..
55 R1647 50 3 31, ... 41, ... 4. ..
65 R1647 60 3 31, ... 41, ... 4. ..
e.g. R1647 70 3 42,5116
Note on installation Ordering example 1 (upto L) Ordering example 2 (over L, ,,)
— Composite guide rails also available. Options: Options:
- Ball Guide Rail CR, SNS - Ball Guide Rail CR, SNS
Recommended rail lengths, dimen- — Size 30 — Size 30
sion drawing, dimensions and weights - Accuracy class H — Accuracy class H
*E 130 - 131 — One-piece — 2 sections

— Uncoated end faces

- Rail length L= 1676 mm
Part number:

R1647 703 31, 1676 mm

— Coated end faces

- Rail length L=5116 mm
Part number:

R1647 703 42, 5116 mm
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V-Guide Rails
Product Description, V-Guide Rail SNS

Characteristic features

Thanks to their mounting style, V-Guide Rails for Ball Rail

Systems offer the following advantages:

— Reduced geometric variations in runner block travel, since
there are no mounting holes in the guide rail

— Freely selectable ball guide rail length (not dependent on
mounting holes)

— No need to drill and tap holes in the mounting base

— V-Guide Rails are especially suited for single-rail applications
(mounting in aluminum profiles)

— Rail mounting recess can be designed into aluminum pro-
files — no extra effort required

— Rail mounting recess can be machined with standard profile
milling tools

— Improved rail straightness due to absence of mounting holes

— No need for mounting hole plugs or covers

— V-Guide Rails can be mounted at lower cost

— Smooth rail surface for optimal sealing action

— Multiple-rail applications require milling of parallel rail seating

Thanks to Rexroth’s proven policy of interchangeability, the entire
range of ball runner blocks and accessories can be used.

Comparison of Mounting Styles
Ball rail system with standard ball guide rail Ball rail system with V-guide rail

7 | 2

N

Mounting of standard guide rail Mounting of V-guide rail

The standard guide rail is pressed against the reference edge The V-guide rail for ball rail systems has no mounting holes. It is
using clamping strips or wedge profiles to align it. The rail is installed by press-fitting it into mounting base.

screwed into place from above or below. Mounting holes in the ~ The mating cavity for the rail can be produced using a standard
standard guide rail are closed with a cover strip or plugs. contour milling machine.

Two rows of holes are needed in the machine bed for each It is not necessary to drill any holes.

standard guide rail.
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SNS without Mounting Holes

R1608 .1...

Without mounting holes
Press-fit mounting

Note on installation

— Composite ball guide rails also
available.

— Combinable with all ball runner
blocks.

Options and part numbers

Bosch Rexroth AG 137

Size |Ball guide rail |Accuracy class Number of sections ., Rail length
with size Rail length L (mm), .... freely selectableup to L,
N [ One-piece Composite L nax (MM)
15 R1608 11 4 31, ... 3, .. 3836
20 R1608 81 4 31, ... 3, ... 3836
25 R1608 21 4 31, ... 3, .. 3836
e.g. R1608 21 4 31,1676

Ordering example 1 (upto L,,)
Options:

— Ball Guide Rail SNS

- Size 25

— Accuracy class N

— One-piece

— Rail length L= 1676 mm

Part number:

R1608 214 31, 1676 mm

Ordering example 2 (over L
Options:

— Ball Guide Rail SNS

— Size 25

— Accuracy class N

- 2 sections

Rail length L = 5116 mm
Part number:

R1608 214 32, 5116 mm

max)
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V-Guide Rails

Mounting and Installation Tolerances

Single-rail applications

For details regarding straightness and
parallelism of the guide rail mounting
surface, = 2 26.

Structural design of the rail mounting
recess

Material recommended by Rexroth:
Wrought aluminum alloy F22 to F27

Multiple-rail applications

For multiple-rail applications the rail seat-
ing must be machined into the mounting
base.

For details regarding vertical offset and
parallelism of the guide rail mounting
surfaces, @B 240 — 242.

Ball Rail Systems | R310EN 2202 (2009.06)

H2)

S
[
T . @d\k\ L
hfhol hay (/4@7‘/1 R
X— |
|
%, </ i
3%
Ag!)
As
Size Dimensions (mm)
Asio.z A61) h1 +0.15 hzton h3—0.2 edk
15 8.6 4.2 3.5 3.0 0.5 3.0
20 134 6.6 4.0 3.6 0.5 3.0
25 14.0 6.9 5.0 4.6 0.5 4.0

1) Tolerances of Ay 2 A, <8 26

2) For dimensions and tolerances, see the sections on Ball Runner Blocks

Il

P4
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Recommended installation
procedure

A Do not press in manually!

1) Example: Use rubber buffers as con-
tact points while pressing the guide
rail in.

Material: PUR
Hardness: 90x5 Shore A

Recommended values for all sizes

Bosch Rexroth AG
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ha
_As
Size |Dimensions (mm) Pressing force
Ag B h, hs he (kN)
15 9.5 8 1.3 14 9.5 27
20 12.0 10 1.8 18 12.8 30
25 14.0 11 2.0 21 15.3 33
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Wide Ball Rail Systems made of steel and Resist CR

Ball Rail Systems | R310EN 2202 (2009.06)

Product Description, Ball Runner Blocks BNS, CNS

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 appli-
cations

— High torque load capacity

— Same load capability in all four main load directions

— Integrated all-round sealing

— Low noise level and best travel performance

— Excellent dynamic characteristics:

Travel speed: v, up to 5 m/s "
Acceleration: a_, up to 500 m/s? !

— 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”

— Optimum system rigidity through preloaded O-arrangement

— Extensive range of accessories

Note

- Size 20/40:
New Ball Rail Systems with different
ball diameters. Not interchangeable
with previous size 20/40 versions!

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

— Smooth, light running thanks to optimized ball recirculation
and ball or ball chain guidance?

— Attachments can be bolted to ball runner blocks from
above or 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 runner block

— Ball runner blocks pre-lubricated in factory?

— Available with ball chain as an option?

Corrosion protection (optional)

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

1) depends on type
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Overview of Wide Ball Runner Block models

New in sizes 20/40 and 25/70: Size 35/90 New in sizes 20/40 and 25/70:
— Now also with ball chain — With ball chain
— Pre-lubricated — Pre-lubricated
— Further sizes in preparation — Further sizes in preparation
Definition Code
Ball Runner Block (example)
design style B N S
Width  Flanged
Slimline
Wide B
Compact
Length Normal N
Long
Short
1) Ball chain (optional) Height Standard height S
- Optimizes noise levels High
Low




142 Bosch Rexroth AG Ball Rail Systems | R310EN 2202 (2009.06)

Wide Ball Rail Systems made of steel and Resist CR

BNS — Wide, normal, standard height

Ball Runner Blocks made of
steel
R1671 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a_,, =500 m/s?
(If Feomp > 2.8 - F 12, =50 m/s?)
Note on lubrication

— Pre-lubricated

Further Ball Runner Blocks BNS
— See below for corrosion-resistant ball
runner blocks

Note
Can be used on all Ball Guide Rails
BNS.
Options and part numbers
Size Ball Preload Accuracy Seal
Ordering example runner |class class for ball runner block
Options: block without ball chain | with ball chain
— Ball Runner Block BNS with size co C1 N H P SS DS SS DS
— Size 95/70 20/40" | R16715 9 4| 3| - 20 - 22 -
— Preload class C1 1] 4 3] 2 20 22 22 2y
- Accuracy class H 25/70 R1671 2 9 4 3 - 20 - 22 -
— With standard seal, without ball chain L I T 20 2z 22 2Y
Part number: R1671 213 20 eg. R1671 2 1 3 20
Ball Runner Blocks, Resist CR  Options and part numbers
R1671 ... 7. Size Ball Preload Accuracy Seal
runner |class class for ball runner block
Note on lubrication block without ball chain | with ball chain
— Pre-lubricated with size Co H SS DS SS DS
20/40" | R16715 9 3 70 7Z 72 7Y
Note 25/70 R1671 2 3 70 7Z 72 7Y
Can be used on all Ball Guide Rails e.g. R1671 2 9 3 70
BNS.
Ordering example 1) Note: New Ball Runner Block not combinable with existing Ball Guide Rail R167. 8.. ..!
Options:
— Ball Runner Block BNS
— Size 25/70
— Preload class CO
- Accuracy class H
— With standard seal, without ball chain
Part number: R1671 293 70
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C DS = double-lipped seal = version/combination not preferred

(longer delivery times in some cases)
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Ball Runner Blocks BNS

Eg.1
Eg
S B2 :
& S1 . BQ
Eg Kz |Ny
V N ] e o N
A R gAY —HE
H H, 7 } I i i i i —
T N i
1 i W/ —
G an |
As J Ag
Aq \
A
777777 r,f,, ,7!,7,7,7,7,7,7,
! [ ! .
,@D} | 7@3} a) For O-ring
{ Size 20/40: @ 5 - 1.0 (mm)
i Il a) Size 25/70: @ 5 - 1.0 (mm)
fi\/ ) Open lube bore as required (=2 258).
| 7 | k, D) Recommended position for pin holes
7N L;,{)\J 2R, ! (dimensions E, =& 239).
W \\i-l’ Nz Due to manufacturing reasons, there may be rough-
} drilled holes at the recommended positions. These
‘ \ ‘ may be bored open to accommodate the locating
By b [ A E, pins.
i b) c) Lube nipple, size 20/40:
Es Funnel-type lube nipple DIN 3405-A M3x5,
s N I B,=1.6 mm
\/#N LEN 17N . X .
Nz K N7 If another lube nipple is used: observe the screw-in
T

depth of 5 mm!

Lube nipple, size 25/70:

Hydraulic-type lube nipple DIN 71412-A M6x8,

B, =9.5mm

If another lube nipple is used: observe the screw-in

depth of 8 mm!

Lube nipples are provided (unmounted).

E, Connection possible at all sides.

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

Size |Dimensions (mm)

A A, A, A, B B, E, E, Eg Eg, E, Eg; H H, H, K, K, K, K,
20/40 80 40 42 19.0 73 51.3 70 40 18 534 3.4 8.1 27 2250 1830 106 11.0 35 3.5
25/70 | 120 60 69 255 105 76.5 107 60 356 835 49 11.3 35 29.75 2355 143 155 52 52

Size |Dimensions (mm) Weight|Load capacities” (N) |Load moments® (Nm)
(kg) 11 o™ o™ P ™
i S O O v 1
N, N, N s, S, S Se T Vv c Co M, Mo M, My,
20/40 | 7.70 3.70 125 5.3 M6 4.4 M25x1.5*3% 60 6.0 0.45 13 650 19675 310 450 95 135
25/70 | 9.35 7.05 144 6.7 M8 7.0 M3x2+*5 80 7.5 1.70 29 000 42 500( 1 080 1580 305 450

1) Load capacities and moments for Ball Runner Block without ball chain. Load capacities and moments for Ball Runner Block with ball chain £ 8.
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, from the table by 1.26.
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Wide Ball Rail Systems made of steel and Resist CR

BNS — Wide, normal, standard height

Ball Runner Blocks made
of steel
R1671 ... 1.

Dynamic characteristics

Travel speed: v, =3 m/s
Acceleration: a,_,, = 250 m/s?

(If Feomp > 2.8 - F 12, =50 m/s?)

Note on lubrication
— Not pre-lubricated

Further Ball Runner Blocks BNS
— See below for corrosion-resistant ball
runner blocks

Note

Can be used on all Ball Guide Rails

BNS.

Ordering example Options and part numbers

Options: Size |Ball Preload class |Accuracy class | Seal

— Ball Runner Block BNS runner for ball runner block

— Size 35/90 block without ball chain

— Preload class C1 with size co C1 H SS
- Accuracy class H 35/90 | R16713 9 4, 8| - 10
— With standard seal, without ball chain 11 4 3] 2 10
Part number: R1671 313 10 e.g. R1671 3 1 3 10

Ball Runner Blocks, Resist CR Options and part numbers

R1671 ... 6. Size |Ball Preload class |Accuracy class |Seal
runner for ball runner block
Note on lubrication block without ball chain
- Not pre-lubricated with size co ¢ H SS
35/90 | R1671 3 9 1 3 60
Note eg. R1671 3 1 3 60
Can be used on all Ball Guide Rails
BNS.
Ordering example
Options:
— Ball Runner Block BNS
— Size 35/90
— Preload class C1
- Accuracy class H
— With standard seal, without ball chain
Part number: R1671 313 60
Preload classes Seals
CO = without preload SS = standard seal

C1 = preload 2% C
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Ball Runner Blocks BNS

[
7(1} : ,f;i a) F<.)r O-ring
N\ i N\ a) Size 35/90: @ 6 - 1.5 (mm)
‘ ‘ ‘ M/ Open lube bore as required (+ & 258).
L - f | b) Recommended position for pin holes
%@J‘ (755‘ (f:\\‘ Ki (dimensions E, =& 239).
= 7 = Due to manufacturing reasons, there may be rough-
} drilled holes at the recommended positions. These
B B 2 S A N i E may be bored open to accommodate the locating
1 IE, D) .
; pins.
,i ‘ b) c) Lube nipple, size 35/90:
{:5\/1 {:}; (gj/ Hydraulic-type lube nipple DIN 71412-B M6x8,
@ﬂ B, =16 mm

“‘ If another lube nipple is used: observe the screw-in

\
/ é‘j\‘” depth of 8 mm!
d) J|‘ A 1 AT ¢) Lube nipples are provided (unmounted).

Connection possible at all sides.

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

E4 d

~

Size |Dimensions (mm)
A A, A, A, B B, E, E, Eg Eqg4 E, Eq4 H H, H, K, K,
35/90 162 81 90 36 142 113.6 144 80 79 116 6.8 29.9 50 425 31.85 22.8 248

Size |Dimensions (mm) Weight| Load capacities” (N)[Load moments® (Nm)
(kg) 1t — N ™~
de | Oy [dE=hdf b
Ki K, Ny Ny N S, S, S§; S T V, c Co M, Mo M, My,
35/90 9 9 14 12 205 8.4 M10 9 M3x6 80 8.0 3.70 58 200 86 300| 2880 4270 920 1370

1) Load capacities and moments for Ball Runner Block without ball chain.
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, from the table by 1.26.
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Wide Ball Rail Systems made of steel and Resist CR

CNS - Compact, normal, standard height

Ball Runner Blocks made of
steel?
R1672 ... 2.

Dynamic characteristics
Travel speed: v, =5m/s
Acceleration: a,_,, =500 m/s?
(If Feomp > 2.8 - F 12, =50 m/s?)
Note on lubrication

— Pre-lubricated

Further Ball Runner Blocks CNS
— See below for corrosion-resistant ball
runner blocks

Note
Can be used on all Ball Guide Rails
BNS.
Options and part numbers
Size Ball Preload Accuracy Seal
Ordering example runner |class class for ball runner block
Options: block without ball chain | with ball chain
— Ball Runner Block CNS with size co C1 N H P SS DS SS DS
— Size 25/70 20/40" | R1672 5 9 4 3 - 20 - 22 -
— Preload class C1 1] 4 8] - 20 22 22 2y
- Accuracy class H 25/70 R1672 2 9 4 3 - 20 - 22 -
— With standard seal, without ball chain L I 1 20 2z 22 2Y
Part number: R1672 213 20 egd. R1672 2 1 3 20
Ball Runner Blocks, Resist CR2  Options and part numbers
R1672 ... 7. Size Ball Preload Accuracy Seal
runner |class class for ball runner block
Note on lubrication block without ball chain | with ball chain
— Pre-lubricated with size Co H SS DS SS DS
20/40" | R1672 5 9 3 70 7Z 72 7Y
Note 25/70 R1672 2 3 70 7Z 72 7Y
Can be used on all Ball Guide Rails e.g. R1672 2 9 3 70
BNS.
Ordering example 1) Note: New Ball Runner Block not combinable with existing Ball Guide Rail R167. 8.. ..!
Options: 2) In preparation
— Ball Runner Block CNS
— Size 25/70
— Preload class CO
- Accuracy class H
— With standard seal, without ball chain
Part number: R1672 293 70
Preload classes Seals Key to table
CO = without preload SS = standard seal Gray numbers
C1 = preload 2% C DS = double-lipped seal = version/combination not preferred

(longer delivery times in some cases)
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Ball Runner Blocks CNS

oY)
N

s

a) For O-ring

Size 20/40: @ 5 - 1.0 (mm)

Size 25/70: @ 5 - 1.0 (mm)

Open lube bore as required (=2 258).
Recommended position for pin holes

(dimensions Eg <[ 239).

Due to manufacturing reasons, there may be rough-
drilled holes at the recommended positions. These
may be bored open to accommodate the locating
pins.

c) Lube nipple, size 20/40:

Es b) Funnel-type lube nipple DIN 3405-A M3x5,

B, =1.6 mm

-
7 b

~

B = | E,

If another lube nipple is used: observe the screw-in
depth of 5 mm!
Lube nipple, size 25/70:
Hydraulic-type lube nipple DIN 71412-A M6x8,
B, =9.5mm
If another lube nipple is used: observe the screw-in
depth of 8 mm!
Lube nipples are provided (unmounted).
Connection possible at all sides.

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

7
\|

e
7
IR

mw_._ N

Size

20/40

Dimensions (mm)
A A, A
62 31 42

As

10.0 73.0 51.3

B

B, E,

46 32

Eq

EB.I

18 534

E9
3.4

E,, H
8.1 27

22.50

H, H,

18.30

K1 KZ
14.6 15.00

35 35

25/70

100 50 69

15.5 104.7

76.5

76 50

35 8835

49 113 35

20.75

23.55

19.3 20.45

52 5.2

Size

20/40

Dimensions (mm)

N, N, Ngtos
370 6 125

S,

53 M6 4.4 M2.5x1.5%3

S,

Ss

S, T
60

V1
6.0

Weight
(kg)

0.35

Load capacities? (N)

iVt

C
13 650

CO
19 675

Load moments™® (Nm)

r o

™

L

Mt
310

MtO
450

pimmly

ML
95

g, Jp

MLO
135

25/70

7.05 8 144

6.7 M8 7.0

M3x2+45 80

7.5

1.50

29 000 42 500

1080 1580

305

450

1) Load capacities and moments for Ball Runner Block without ball chain. Load capacities and moments for Ball Runner Block with ball chain £ 8.
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, from the table by 1.26.
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Wide Ball Rail Systems made of steel and Resist CR

Product Description, Ball Guide Rails BNS

Characteristic features
Ball guide rails with

— Top rigidity in all load directions plastic mounting hole plugs
— Top torque load capacity

Corrosion protection (optional)
- Resist CR:
Ball guide rail made of steel with
matte-silver hard-chrome plated
corrosion-resistant coating in
accuracy class H

Ball guide rails with
steel mounting hole plugs

Ball guide rails for
mounting from below

Note

— Size 20/40:
New Ball Rail Systems with different
ball diameters. Not interchangeable
with previous size 20/40 versions!

Definition Code
Ball guide rail design style | (example)
'B[NJS
Width  Slimline
Wide B
Length Normal N

Height Standard height S
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Ordering Examples

Ordering ball guide rails in
recommended 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 recommended length

Bosch Rexroth AG 149

Options and part numbers

Size Ball Accuracy class Number of sections ., Hole spacing T |Recommended rail length
guide rail Rail length L (mm), .... (mm) according to formulaL=ng-T -4 mm
with size
N H P |One-piece |C: osite i number of holes per row ng
20/40" | R1675 50 4 3 2 31, .. 3., ... 60 64
25/70 | R1675 20 4 3 2 31, .. 3, .. 80 48
@5/90 R1675 30 4 3 2 31, ... 3, . 80 j 48
eg. R1675 30 3 31,1676

LW)*
L _<? .T-4

* Round up the quotient Ly,/T to the next
whole number.

w
T

desired length
hole spacing

Calculation example

L =(1660—mm)-80mm—4mm
80 mm

L=21-80mm-4mm

L = 1676 mm

Notes on ordering examples

If the preferred dimension T, g cannot be

used:

— Select an end space T, between T, g
and Ty i

— Alternatively, select an end space

between T, and T, ...

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

\ / 1r\7 1r\T 1r\T ‘ﬂT‘ 1rh
7 = T T = 5
Ty T (T4)
nr- T
L£15
i ; Y iy i i i
! gl ‘;‘H ‘\‘H ‘;‘H ‘;‘H ‘;‘H
T T )
‘ ‘ nr- T
L+15
L=ng-T-4 L = recommended rail length (mm)
Ly = desired rail length (mm)
Basis: number of holes per row T = hole spacing? (mm)
T,s = preferred dimension (mm)
L=n-T+2:-Tg ng = number of holes per row (=)
n; = no. of spaces between holes (=)

Basis: number of spaces between holes

Ordering example 1 (upto L)

— 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, =38 mm;

number of holes per row ng = 21)

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

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

1) For values, see dimensions table at dimen-
sion drawing.

Ordering example 2 (over 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 dimension
T,5 =38 mm;
number of holes per row ng = 64)

Ordering data

Part number and number of sections,
rail length (mm)

T,/ ne-T /Ty (mm)

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

Rail lengths greater than L, are made
up of matching rail sections mounted

end to end.
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Wide Ball Rail Systems made of steel and Resist CR

Ball Rail Systems | R310EN 2202 (2009.06)

BNS with Plastic Mounting Hole Plugs

Ball Guide Rails made of steel
R1675 .0. ..

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

Notes for mounting

Plastic mounting hole plugs included
in scope of supply.

Follow the mounting instructions!
Send for the publication “Mounting
Instructions for Ball Rail Systems.”
Composite guide rails also available.

Options and part numbers

Further Ball Guide Rails BNS and

accessories

— See below for corrosion-resistant ball

guide rails

— Plastic Mounting Hole Plugs,

part numbers B 179

Size Ball Accuracy class Number of sections ., Hole spacing T | Recommended rail length
guide rail Rail length L (mm), .... (mm) according to formulaL=ng-T - 4 mm
with size
N H P|One-piece |Composite Maximum number of holes per row ng
20/40" [ 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, ... 3., .. 80 48
eg. R1675 30 3 31, 1676
Ball Guide Rails, Resist CR
R1673 .0. ..
With two-row mounting hole pattern,
for mounting from above,
with plastic mounting hole plugs
Options and part numbers
Size Ball Accuracy Number of sections ., Hole spacing T [ Recommended rail length
guide rail |class Rail length L (mm), .... (mm) according to formulaL=ng - T -4 mm
with size One-piece Composite
Uncoated Coated Coated
H|end faces end faces end faces Maximum number of holes per row ng
20/40" | 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
eg. R1673 30 3 42,5116

1) Note: New Ball Guide Rail not combinable with existing Ball Runner Block R1671. 8.. ..!

Ordering example 1 (up 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

max)

Size 35/90

2 sections

Ordering example 2 (over L
Options:
— Ball Guide Rail CR, BNS

Accuracy class H

Coated end faces
Rail length L =
Part number:
R1673 303 42, 5116 mm

5116 mm

max)
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Ball Guide Rails BNS

T3 @D
T T T T 1 T ‘ ‘
! ! | —I—+ |
- - H g// 7 r--r I
[ [ 2 i L1
o o N6 \ 1 —— |
| I | | | | | ] IR !
| | || @s | |
5
A | |
‘ 2 T T
L
Size Dimensions (mm) Weight
A2 D H21) I'max NsiO.S s5 T T1 min T182) T1 max Ta (kg/m)
20/40 42 7.4 18.30 3 836 12.45 4.4 60 10 28 50 24 5.3
25/70 69 11.0 23.55 3 836 14.50 7.0 80 10 38 70 40 11.6
35/90 90 15.0 31.85 3 836 20.50 9.0 80 12 38 68 60 21.0

1) Dimension H, without cover strip
2) Recommended: preferred dimension T,g with tolerances £0.75.
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Wide Ball Rail Systems made of steel and Resist CR

BNS with Steel Mounting Hole Plugs

Ball Guide Rails made of steel
R1676 .5. ..
With two-row mounting hole pattern, Accessories
for mounting from above, — Steel mounting hole plugs <& 179
with steel mounting hole plugs — Mounting tool for

steel mounting hole plugs =& 179
Notes for mounting

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

— Follow the mounting instructions!

- Send for the publication “Mounting
Instructions for Ball Rail Systems.”

— Composite guide rails also available.

Options and part numbers

Size |Ball Accuracy class Number of sections ., Hole spacing T | Recommended rail length
guide rail Rail length L (mm), .... (mm) according to formulaL=ng-T -4 mm
with size
N H P [One-piece |Composite
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 (upto L, ,,) Ordering example 2 (over 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: Part number:

R1676 353 31, 1676 mm R1676 353 32, 5116 mm

Ball Guide Rails BNS

T3
L_‘:I . | |
i — F="——7 — = i
m S i
| | H B | ‘ |
} : [ } : [ s T’ ) ‘ ; ‘ :
17 r < : L‘ | ‘
AQ gS5
‘ T4 T
L
Size Dimensions (mm) Weight
A, D D, D, F, Fg Hy?  Lpax  Ng*0° Ss T Timn Tis? Timax Ta (kg/m)
25/70 69 11.0 1255 13 0.9 3.7 2355 3836 14.5 7.0 80 10 38 70 40 11.6
35/90 90 15.0 17.55 18 0.9 3.6 31.85 3836 20.5 9.0 80 12 38 68 60 21.0

1) Dimension H, without cover strip
2) Recommended: preferred dimension T, g with tolerances £0.75.
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BNS for mounting from below

Ball Guide Rails made of steel

R1677 .0. ..

With two-row mounting hole pattern,
for mounting from below

Notes for mounting
— Follow the mounting instructions!

Send for the publication “Mounting
Instructions for Ball Rail Systems.”
— Composite guide rails also available.

Options and part numbers
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Size Ball Accuracy class Number of sections ., Hole spacing T | Recommended rail length
guide rail Rail length L (mm), .... (mm) according to formulaL=ng - T - 4 mm
with size
N H P|One-piece |Composite
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, ... 3., . 80 48
eg. R1677 30 3 31,1676
1) Note: New Ball Guide Rail not combinable with existing Ball Runner Block R1671. 8.. ..!
Ordering example 1 (upto L, ,,) Ordering example 2 (over 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: Part number:
R1677 303 31, 1676 mm R1677 303 32, 5116 mm
Ball Guide Rails BNS
T3
I |
1 L =2 i
T (i H 1 (i
i N =AY =
i }Jx Hu I (RN R
aS,
Ay
I 1 T1 T
L
Size Dimensions (mm) Weight
A2 H21) Lmax N7 s7 T T1 min T152) T1 max T3 (kg/m)
20/40 42 18.30 3 836 7.5 M5 60 10 28 50 24 5.3
25/70 69 23.55 3 836 12.0 M6 80 10 38 70 40 11.6
35/90 90 31.85 3 836 15.0 M8 80 12 38 68 60 21.0

1) Dimension H, without cover strip
2) Recommended: preferred dimension T, g with tolerances #0.75.
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Accessories for Ball Runner Blocks and Ball Guide Rails

Product Description, Accessories for Ball Runner Blocks

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.

Overview of Accessories for Ball Runner Blocks
Scraper Plates <2 155 Two-piece End Seal” <& 156 FKM Seal, one-piece and two-piece?”

@ 157
.-.-"'
- e, |

Seal Kit" 2 158 Lube Adapter, only for existing sys- Lube Plate” <& 160
tems with high Ball Runner Blocks
SNH or SLHY =2 159

Bellows <& 166 Lube Nipples =& 170

Lol -':}iﬁ

Plastic Hose for lube fittings O-rings = 171 Lube fittings <& 172
=B 171

— Reducers

— Extension pieces

— Connectors

— Swivel fittings

————— — Push-in fittings for plastic tubes

1) Not available for Ball Runner Blocks F.N (flanged, ..., low profile) and S.N (slimline, ..., low profile)
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Accessories for Ball Runner Blocks
Scraper Plates R16.0 .10 ..

Material: corrosion-resistant steel per
EN 10088

Specification: bright

Precision version with 0.1 to 0.3 mm
maximum gap dimension

Notes for mounting

When combining with two-piece end
seals, use seal kit: Part numbers
R1619 .20 40/50 <& 158

Comes complete with mounting
sScrews.

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.

Bosch Rexroth AG 155

Mounting screw shown as an example

Aq
Eg Eg. Eg. ’Ba
Eg ’E4
Eo NN
b (§')* e A Eo.1 :ﬂ
H3 ’\';1 :Jl
Scraper plate, Scraper plate,
size 65 wide version

Size Part number Dimensions (mm) Weight
for ball guide rail (9)

with cover strip A, B, B, Eg Eg; E, Eo; Hj S, S,
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 40" 69.0 3.4 1.0 58.00 - 17.00 - 40.1 4.0 7.0 16
45 R1620 410 40" 85.0 5.1 2.0 69.80 - 20.50 - 50.0 5.0 7.0 50
55 R1620 510 40" 98.0 5.7 2.0 80.00 - 21.80 - 56.4 6.0 7.0 65
65 R1620 610 40" 124.0 5.6 25 76.00 100.0 10.00 52.50 74.7 5.0 9.0 140
20/404% | R1670 510 002 60.0 3.1 1.0 18.00 53.4 2.65 7.35 21.7 3.6 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
35/90% 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) Part 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 (flanged, ..., low profile) and S.N (slimline, ..., low profile)

4) Wide Ball Rail System

5) Note: New scraper plate not combinable with existing Ball Guide Rail R167. 8.. ..!
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Accessories for Ball Runner Blocks and Ball Guide Rails

Accessories for Ball Runner Blocks
End Seal R1619 .2. .0

Two-piece

— Material: corrosion-resistant steel per
EN 10088 with polymer seal o
- Specification: bright

Notes for mounting

— Comes complete with mounting
screws.

¢ For end-face lubrication, consider
minimum screw-in depth.

— Follow the mounting instructions.

Mounting screw shown as an example

Ay
Eg Eg.1 Bs
Sio Sg Es B,
| Eq
. ll,\, ,(‘} 1‘\7 & | |
s R by Eo = - & Foi f%JT D
Hj N i ‘ l
Bs
End seal,
wide version
Size Part number Dimensions (mm) Weight
A4 B3 B4 B5 E8 E8.1 E9 E9.1 H3 SQ S12 (g)

15 R1619 121 20 32.0 4.3 2.2 3.0 2455 - 6.30 - 19.0 3.5 4.3 6.0
20" R1619 821 20 42.0 4.9 2.5 3.3 3240 - 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 45 48.40 - 1410 - 34.5 4.0 7.0 18.0
35 R1619 321 30 69.0 5.7 3.3 45 58.00 - 17.00 - 39.5 4.0 7.0 25.0
45 R1619 421 30 85.0 71 4.0 55 69.80 - 20.50 - 49.5 5.0 7.0 55.0
55 R1619 521 30 98.0 7.7 4.0 55 80.00 - 2150 - 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 83.5 430 10.70 28.6 4.0 7.3 145
35/902 R1619 322 20 128.6 5.7 3.3 45 79.00 116.0 5.80 28.90 41.0 4.0 7.0 40.0

1) Not for ball runner blocks F.N (flanged, ..., low profile) and S.N (slimline, ..., low profile)
2) Wide Ball Rail System
3) Note: New end seal not combinable with existing Ball Guide Rail R167. 8.. ..!
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Accessories for Ball Runner Blocks

FKM Seal R1619 . 20 30

Two-piece

— Material: corrosion-resistant steel per
EN 10088 and seal made of FKM
— For application areas and resistance

=B 23

Special feature

Easy mounting and removal even when

guide rail is screwed down.

Bosch Rexroth AG 157

Notes for mounting Bs
— Comes complete with mounting
screws.
¢ For end-face lubrication, consider
minimum screw-in depth.
— Follow the mounting instructions.
Size Part number Dimensions (mm) Weight
A, B, Sy Sis (9
35 R1619 320 30 69 8.4 4 7 39.0
45 R1619 420 30 85 9.1 5 7 61.0
55 R1619 520 30 98 9.7 6 7 80.5
One-piece
— Material: corrosion-resistant steel per
EN 10088 and seal made of FKM
Notes for mounting
— Comes complete with mounting
sScrews.
¢ For end-face lubrication, consider
minimum screw-in depth.
— Follow the mounting instructions.
Size Part number Dimensions (mm) Weight
A, B; S, Si ()
65 R1619 620 30 124 9.6 5 9 146
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Accessories for Ball Runner Blocks
Seal Kit R1619 .20 .0

1 Scraper plate
2 Supporting plate
3 Two-piece end seal

Notes for mounting

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

— Comes complete with mounting

SCrews.

e For end-face lubrication, consider
minimum screw-in depth.
— Follow the mounting instructions.

Ball Rail Systems | R310EN 2202 (2009.06)

Size Part number for ball guide rail Dimensions (mm) Weight

without cover strip with cover strip A, B, B, ER E, H, S, S (9)
15 R1619 120 50 R1619 120 50 32.0 6.3 4.2 2455 6.30 19.0 3.5 4.3 16
20" R1619 820 50 R1619 820 50 42.0 6.9 45 3240 6.80 24.3 4.0 5.1 20
25" R1619 220 50 R1619 220 50 47.0 6.9 45 38.30 11.00 29.0 4.0 7.0 26
30 R1619 720 50 R1619 720 50 59.0 8.2 58 4840 14.10 34.5 4.0 7.0 42
35 R1619 320 40 R1619 320 50 69.0 8.2 58 58.00 17.00 39.5 4.0 7.0 57
45 R1619 420 40 R1619 420 50 85.0 111 80 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 (flanged, ..., low profile) and S.N (slimline, ..., low profile)
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Accessories for Ball Runner Blocks
Lube Adapter R1621 .00 05

For oil and grease lubrication from
above, only for high ball runner blocks
SNH R1621or SLH R1624

— Material: plastic
— Quantity per pack: 1 pc.

Notes for mounting

— O-rings are provided.

» Before mounting, use a heated
pointed metal tool to open the lube
bore on the ball runner block (do not
use a drill).

— For details, =B 258.

|
|
|
D, 3

Size Part number Dimensions (mm) Weight

D D, D, F b B3 7 ()]
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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Accessories for Ball Runner Blocks and Ball Guide Rails

Accessories for Ball Runner Blocks
Lubrication Plate R1620 .11 20

For standard lube nipples
— Material: aluminum

Notes for mounting

— Comes complete with all necessary
parts for mounting.

- Sizes 15 - 20:
A funnel-type lube nipple with a
knock-in spigot is supplied ready for
insertion.

- Sizes 25 - 65:
The runner block lube nipple can be
used.

— Follow the mounting instructions.

A The lube pin (1) must be
mounted between the lubrication
plate and the ball runner block!
(The pin contains a lube bore.)

Ks S
[ [
=0 _| OE-=—
7Y ! Iz = | i !
H Hs N4 j | Ny = ; 1 |
] [ i @ | ‘ |
] N R B = I~/ | !
, [ ‘ 1
Si3 Aq
Size Part number Dimensions (mm) Weight
A, B, B, H H;? K, Ks? Sy, Sis ()
15 R1620 111 20 32 13.1 11 24 19.0 5.5 3.4 M3 23 15
289 7.49
20" R1620 811 20 42 15.0 12 30 24.8 6.0 3.5 M3 3 25
251 R1620 211 20 47 15.0 12 36 28.3 6.0 6.0 M6 M6 30
409 10.09
30 R1620 711 20 59 15.0 12 42 33.8 6.0 8.0 M6 M6 45
453 11.09
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
709 18.0%
55 R1620 511 20 98 17.0 12 70 56.0 6.0 9.0 M6 M6 115
80% 19.09
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 (flanged, ..., low profile) and S.N (slimline, ..., low profile)
2) Referred to the runner block mounting face
3) For ball runner blocks S.H (slimline, ..., high)
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Accessories for Ball Runner Blocks
Lubrication Plate G 1/8

Bosch Rexroth AG

161

Bs
R1620 .11 30
B4
For lube nipple G 1/8 Ks Sio Ky
- Material: aluminum ( %@:,,@‘% lZS 7\
== 2N IS\ —
Notes for mounting H| Hs | e |
— Comes complete with all necessary L i ) —
parts for mounting. / (| ) |
. . I I
« Ball runner block S.. (slimline ... ... ) S/ A
Size 25: remember that the lubrica- 13 4
tion plate will project at the side.
— Follow the mounting instructions.
10 S
ig\;, Lubrication plate
H Hs 1 for Ball Runner Blocks S..
1 Size 25
Bs
By
Ks St Ky |
TN \
[N sy —— /] O 7,:}\7 |
| *‘; U
H| Ha A |
& 1 d D)
A |
[ ¢ i
/ A
813 4
Wide lubrication plate
Size Part number Dimensions (mm) Weight
A, B, B, H Haz) K, Ksz) S, Sis (@
251 R1620 211 30 57 19.0 16 36 28.3 8 7.0 M6 G 1/8x8 40
409 11.09
30 R1620 711 30 59 19.0 16 42 33.8 8 7.0 M6 G 1/8x8 59
459 10.09
35 R1620 311 30 69 19.0 16 48 39.1 8 8.0 M6 G 1/8x8 79
553 15.09
45 R1620 411 30 85 20.0 16 60 48.5 8 8.0 M6 G 1/8x8 112
703 18.0%
55 R1620 511 30 98 21.0 16 70 56.0 8 9.0 M6 G 1/8x8 152
80%) 19.09
65 R1620 611 30 124 20.0 16 90 75.7 8 18.0 M6 G 1/8x8 285
25/70% [ R1670 211 40 99 19.0 16 35 29.6 8 8.4 M6 G 1/8x8 65
35/90% [ 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 (flanged, ..., low profile) and S.N (slimline, ..., low profile)
2) Referred to the runner block mounting face

3) For ball runner blocks S.H (slimline, ..., high)

4) Wide Ball Rail System
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Accessories for Ball Runner Blocks

Front Lube Unit

For travel up to 10,000 km without
relubrication

Advantages during mounting and

service

- Up to 10,000 km travel without
relubrication

— Only initial lubrication (with grease)
of the runner block necessary

— Front lube units at both runner block
ends

— Minimal lubricant loss

— Reduced oil consumption

— No lube lines

— Max. operating temperature 60 °C

— In-service refilling possible using lube
nipple on end face or at side

— Lube port on end face of the front
lube unit suitable for lubricating
runner block with grease

Ball Rail Systems | R310EN 2202 (2009.06)

Standard Ball Runner Block with two Front Lube Units

Size Possible travel 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 1 500
65 1 000
Table 1

For part numbers, dimension 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 race-
ways and to the guide rail top surface.

I

C

2000

Previous travel s

4000

A With oil lubrication: up to 500 km

B With grease lubrication: up to 1,000 km

Oil consumption comparison for size 25

6000

8000

10000

Travel s (km) ———p

Possible travel s
C With front lube units: up to 10,000 km

Front lube units Lubricant quantity Travel s | Lubricant consumption
per lubrication cycle absolute comparative
(cm® (km) (cm3/km) (%)
without 1.2 20 0.06 100.00
with 5.2 5 000 0.00104 1.73
1 3

1 Top surface of the ball rail
2 Raceways of the ball rail guide

3 OQil reservoir
4 Seals
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Front Lube Unit Front Lube Unit A\ Before mounting the front
R1619 .2. 00 R1619 .2. 10 lube units, always lubricate the
runner blocks first using grease!
Material: special plastic Material: special plastic =B 245
Front lube units R1619 .2. 00 are sup- Front lube units R1619 .2. 10 are sup- A If other types of oil are
plied ready-filled with oil (Mobil SHC plied unfilled. used, please check the compat-
639) and can be mounted immediately ibility of the lubricants and the
after greasing the runner block. Recommended oil lubricant for initial possible travel!
filling:
— Mobil SHC 639
(viscosity 1000 mm?/s at 40 °C)
Ks Si13 Ko
| | |
— T |E - ol '
b | | | —
o | Al —
‘ \ | \ I
‘ i | N —
I |
I |
e
[
83 ! T } T Eg
AN
N Eog.1
N | /A
== & s Size 65
\
Size |Part number |Dimensions (mm) QOil| Weight
A, B, E; Eg, E92) E9.12) H H? K, Ksz)/ K,? Sy, Sy3| (em?) (9)
15 R1619 125 00 31.8 115 2455 - 6.70 - 24 19.40 5 3.35 M3 M3| 1.00 15
10.709 283  23.40% 7.359
20 R1619 825 00 43.0 125 3250 - 7.30 - 30 24.90 5 3.70 M3 M3| 2.20 20
R1619 826 00" 41.0 125 30.50 - 5.60 - 28 22.90 - 3.10 - M3| 1.80 20
25 R1619 225 00 47.0 13.0 38.30 - 11.60 . 36 29.30 5 5.50 M6 M6| 2.60 25
15.50%) 409 33.30% 9.50%)
R1619 226 00" 47.0 13.0 38.30 - 8.50 - 33 26.30 5 4.10 M3 M3| 2.50 25
30 R1619 725 00 58.8 145 48.40 - 14.60 - 42 35.05 6 6.05 M6 M6| 3.85 35
17.60%) 459 38.05% 9.053)
35 R1619 325 00 69.0 16.0 58.00 - 1735 - 48 39.85 6 6.90 M6 M6| 5.70 50
24.353) 559 46.85% 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
30.90% 709  59.80% 18.209
55 R1619 525 00 99.0 18.0 80.00 - 2230 - 70 57.05 8 8.90 M6 M6| 14.50 90
32.309 809 67.05% 18.90%)
65 R1619 62500 | 124.2 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 (flanged, ..., low profile) and S.N (slimline, ..., low profile)

2) Referred to the runner block mounting face

3) For ball runner blocks S.H (slimline, ..., high)
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Accessories for Ball Runner Blocks and Ball Guide Rails

Accessories for Ball Runner Blocks

Initial filling of a front lube unit
shipped without oil

¢ Remove the set screw from the lube
hole (Fig. 1, item 1) and keep it ready
for later use.

e Screw in lube nipple (2).

* Lay the front lube unit (3) down flat
and fill with the oil quantity specified
in Table 2. Leave to settle for approx.
36 hours.

¢ Check whether the lube insert is
completely soaked with oil.

* If necessary, add oil.

¢ Remove lube nipple.

¢ Screw in the set screw.

* For size 20 low profile: Stand the
front lube unit in 10 mm of oil for
approx. 36 hours (see Fig. 2)

Relubrication of front lube
units

*  When the relubrication interval
according to Graph 1 has been
reached, add the relubrication
quantity according to Table 2.

e The units can be relubricated through
the lube port at the side.

* The size 20 low-profile front lube unit
cannot be refilled through the lube
port (see Fig. 2).

Note

Rexroth recommends replacing the front
lube units every 3 years at the latest
and regreasing the runner blocks before
mounting the new front lube units.

A If other types of lubricants are
used, this may lead to a reduction

in the relubrication intervals, the
achievable travel in short-stroke ap-
plications, and the load capacities.
Possible chemical interactions be-
tween the plastic materials, lubricants
and preservative oils must also be
taken into account.

2

Fig. 1

i~10mm

Fig. 2

Relubrication of runner blocks

In clean operating environments, the
runner blocks can be relubricated with

grease (Dynalub 510) from the end face.

A Relubrication of ball runner
blocks with grease lubricant. =2 246

A The recommended in-service
lubrication intervals depend on envi-
ronmental factors, load and type of
loading.

Typical environmental factors include
fine metal particles, mineral and similar
abraded material, solvents, and tem-
perature. Load types include vibrations,
impacts and tilting.

Size Oil quantity for initial filling of
an unfilled front lube unit
(cm?)
15 0.90
20 2.00
25 2.40
30 3.85
35 5.70
45 9.60
55 14.50
65 30.00
Table 2

A The service conditions are
unknown to the manufacturer. Users
can only determine the in-service
lubrication intervals with certainty by
conducting their own in-house tests
or by close observation.

A Do not allow ball guide rails or
runner blocks to come into contact
with water-based metalworking fluids!
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Load-dependent relubrication
intervals for ball runner blocks
with front lube units

The following conditions apply:
— Lubricants for runner blocks:
Dynalub 510 (grease NLGI 2)
or alternatively
Castrol Longtime PD 2
(grease NLGI 2)
— Lubricant for front lube units:
Mobil SHC 639 (synthetic oil)
— Maximum speed:
Vo = 2m/s
— No exposure to metalworking fluids
— Standard seals
— Ambient temperature:
T=20-30°C

Mounting of front lube units

Notes for mounting

All required mounting accessories
(coated screws, seals and lube nipples)
are supplied along with the units.

A Mount a front lube unit at
each end of the ball runner block
(Fig. 3, item 3)!

A Do not remove the runner block
from the rail!

Fig. 3a (up to size 45)
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100000 { { {
TSize 15, 20, 25, 30, 35, 45
10000
E
=
0 1500 +Size 55‘
Ll ISize 65
100
0 0,1 0,2 0,3 0,4
Fcomb/ c >
Graph 1

Key to graph
C = dynamic load capacity  (N)

Feomp = combined equivalent

dynamic load on bearing (N)
Fooms/C = load ratio )
s = relubrication interval

expressed as travel (km)

Ball runner blocks up to size 45
(Fig. 3a):

A The lube pin (2) must be

mounted between the lubrication

plate and the ball runner block!

(The pin contains a lube bore.)

* Remove set screw (1).

* Screw in lube pin (2).

* Push on front lube unit (3).

¢ Insert O-ring (5) between runner
block and front lube unit.

 Tighten screws (4) with tightening
torque M, (see Table 3).

4 Fig. 3b (from size 55)

Definition of F . /C

The load ratio F_ ., /C is the quotient of
the equivalent dynamic load on the bear-
ing at the combined load on the bearing
Feomp (taking account of the internal
preload force Fpr) divided by the dynamic
load capacity C =B 8 - 9.

Ball runner blocks from size 55

(Fig. 3b):

* Push on front lube unit (3).

¢ Remove set screw (1) and insert
O-ring (5) between runner block and
front lube unit.

+ Tighten screws (4) with tightening
torque M, (see Table 3).

Size |(@mmmm Tightening torque M,

Item 4 (Nm)
15 M2.5 x 12 0.3
20 M3 x 14 0.6
25 M3 x 14 0.6
30 M3 x 14 1.2
35 M3 x 16 1.2
45 M4 x 18 1.6
55 M5 x 18 2.0
65 M4 x 20 1.6
Table 3
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Accessories for Ball Runner Blocks

Standard bellows
R1620 .0. 00

— Material: polyurethane-coated
polyester fabric
— Aluminum lube plate

Heat resistant bellows

R1620 .5. 00
— Material: Nomex fabric, metallized on
both sides
Temperature resistance Standard
— Non combustible, non flammable bellows

— Resistant to sparks, welding spatter
and hot chips.

— The protective metal coating can
withstand peak temperatures of up to
200 °C.

— Operating temperature for the entire
bellows: max. 80 °C.

Heat resistant
bellows

Size Part number, no. of folds
Type 1: with lubrication plate® and end plate | Type 2: with mounting frame and end plate | Type 3: with 2 lubrication plates®
Type 6: with VSE? and end plate Type 7: with 2 VSE?
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. 00, ...
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, ... -
35/909 | — 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, ...

Weight on request

1) Lubrication plate not required for ball runner blocks with side lube ports
2) VSE = front lube unit

3) Wide Ball Rail System
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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 8: with VSE? and mounting frame

Bosch Rexroth AG

(i

Type 9: loose supply
(spare part)

167

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, ...
20/40% | 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, ...

Weight on request

1) Lubrication plate not required for ball runner blocks with side lube ports

2) VSE = front lube unit
3) Wide Ball Rail System

Ordering example:

— Bellows

— Size 35

— Standard

— Type 6: with FLU and end plate
— number of folds: 36

Example: R1620 3 0 6 00, 36 folds

Standard =0
Heat =5
resistant

Type 1 -9
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Bellows i
BS I-max 2
Notes for mounting Ks As Si3 Lo
— The bellows are delivered pre- |
assembled. - —JL@}\SE I
— The assembly comes complete : H ‘
with mounting screws. \ 5@ . |
12 | =l
~ Bellows with lube plate S G ;
(Type 1,3 - 5)
Sizes 15 - 20: M4 a)
A funnel-type lube nipple with
knock-in spigot is supplied.
Sizes 25 - 65 and wide version:
The runner block lube nipple can
be used. Heat resistant
bellows
* Fortypes 1 and 2, thread size
M4 x 10 mm deep and countersunk Wide bellows
2 x 45° must be tapped in each end (not to scale) L L
face of the SNS ball guide rail. A, e 2
For ball guide rail BNS: O
tap two threads at each end face. k \ 1 —]
H
- Follow the mounting instructions. Ny NS ‘ & 4 H ‘ ‘ °|Pa
¢ | ] ]
N3
M4 a)
a) Hook and loop fastener
Standard bellows
Size Dimensions (mm) Factor
A, B, H H, H, Ky N, N, S w u
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
20/40" 73 - 27 31.0 35.0 - 11.5 - - 19.9 1.12
25/70" 101 - 35 29.0 35.0 - 14.0 26 - 12.9 1.25
35/90" 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, Ky Ny, Nys Sis w u
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
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Calculations

Bellows

Ball guide rail length

Bosch Rexroth AG 169
‘ |-min |-A I-max
I | I
2\ | P! L @S
N2 = = = \YZ
L L
o/ |0 Y| \o
/ /
|
L
= (stroke + 30) - U L. = bellows extended (mm)
max
L., = bellows compressed (mm)
Liyin = Liax — Stroke Stroke = stroke (mm)
Numb ffolds = —max U = calculation factor (=)
umber ot folds = +2 W = maximum extension (mm)
L = rail length (mm)
Ly = length of runner block
with mounting frame (mm)
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Accessories for Ball Runner Blocks
Lube Nipples

Funnel-type lube nipple per DIN 3405

Form A Form B
o @il mmnl
L
Ao
‘ I-1 g J@,,\J ,,,,,, oi
—— 3| WY ‘ ]
16 1. E
Ly
max.11
Part number Dimensions (mm) Weight Part number Dimensions (mm) Weight
G L, (9) G L, (9)
R3417 029 09 M3 5 0.3 R3417 004 09 M3 5 1.5
R3417 032 09"
1) Lube nipple Resist NR Il
made of corrosion-resistant steel per EN 10088
Ball-type lube nipple Hydraulic-type lube nipple per DIN 71412
Form A
rr CHTo
- \ |
15 = ©
L1 L1
4—3"5
10
Part number Dimensions (mm) Weight Part number Dimensions (mm) Weight
G L, (9) G L, (9)
R3417 005 012 M3 5 0.5 R3417 008 02 M6 8 2.6
2) Material: brass R3417 016 02"
1) Lube nipple Resist NR Il
made of corrosion-resistant steel per EN 10088
Hydraulic-type lube nipple per DIN 71412
30° Form B
LS 1
|- ©
30° | L
Part number Dimensions (mm) Weight Part number Dimensions (mm) Weight
G L, (@) G L, (9)
R3417 023 02 M6 8 7.4 R3417 007 02 M6 8 7.4
R3417 006 02 M8x1 8 8.0




R310EN 2202 (2009.06) | Ball Rail Systems

Lube Fittings

Plastic Hose for lube fittings

Plastic hose @ 3 mm

Bosch Rexroth AG 171

O-rings Part number

e
Part number Dimensions Weight
Outside @ (mm) Inside @ (mm) Length (m) (kg)
R3499 287 00 3 1.7 50 0.4
d, xd, | Weight
(mm) (9)
R3411 130 01 4x1.0 0.01
R3411 131 01 5x1.0 0.01
R3411 003 01 6x15 0.03
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Accessories for Ball Runner Blocks

Lube Fittings

Reducers

7 L
b
=t
L R Vi - O
L,
SWH2 G
20
* SW = width across flats
Part number Dimensions (mm) Weight
G L, Le (9)
R3455 030 34 M6 8 6.5 7.5
Extension pieces
L
min. 5 =
| Lg
&z |
ol '7'7‘|--U_U '' ''' 19
=| 10
06 < 2
Q
L
Part number Dimensions (mm) Weight Part number Dimensions (mm) Weight
G L L, Le (9 G L L, Le (9
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 25.0 145 8 55
R3455 030 85 M6 26.5 16.0 7 5.0
Connectors
8,5 12,5
55 | | 85
45 6,5
10 |
- Al \/‘7
For tube @ 2.5 mm" % T ''''' 1 ° For tube @ 4 mm" g { S = T ©
*2 —| La La
SW9 *
|_1 SW11 |_1
L L
Part number Dimensions (mm) Weight Part number Dimensions (mm) Weight
G L L, Le (9) G L L, Le (9)
R3455 030 38 M6 15.5 8 6.5 4.1 R3455 030 37 M6 22 8 6.5 8.8

1) For connections as per DIN 2358 (solderless tube fittings)
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Swivel fittings

Push-in fittings for plastic and metal
tubes

A Not permitted for ball runner
blocks with accessories attached to
end face.

Bosch Rexroth AG 173
. M8x1
SW9 For tube @ 4 mm?
~ SW'9
-
He A to
. I
SW10_ Le
L L4
Part number Dimensions (mm) Weight
G L L, Le (9)
R3417 018 09 M6 21.5 8 6.5 18.6
1) For connections as per DIN 2353 (solderless tube fittings)
Straight connectors
‘ L
,,,,,, i ,,,,j,,l,,,,, L G d
A
SW Lg
Part number Dimensions (mm) Weight
d, Gy d=o.1 G L Lg SW* (9)
R3417 033 09 6.0 7 3 M3 15.5 5 6" 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 * SW = width across flats
Elbow couplings, rotatable”
[
Nr —‘\ 2\
RN ()5
1 _A
\ — i
i L1 P SW*
| |
i \
LG \ |
[ [
== 1 ==
G
Part number Dimensions (mm) Weight
d, d,, d#o1 G L L L, Swr (9)
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, Accessories for Ball Guide Rails

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

Mounting kit for cover strip with
mounting tool and lifting plate
B 177

Cover strip, separate == 176 Expanding tool =& 177

Plastic mounting hole plug

Plastic protective cap
5179

Aluminum strip clamp
<5 178

B 178

Wedge profile (not for BNS)

Two-piece mounting tool for steel
< B 180

Steel mounting hole plug <& 179
mounting hole plugs « 5 179
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Accessories for Ball Guide Rails

Mounting instructions for rail
cover strip

A Secure the cover strip!

«E 178

— Follow the mounting instructions!
Send 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 mounting 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 Snap-fit cover strip (standard)

— The cover strip is clipped on be-
fore the runner blocks are mounted
and fits tightly.

B Sliding-fit cover strip

— For mounting or replacing a cover
strip when the 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 runner
blocks.

A special expanding tool can be used to
create the sliding fit after a cover strip
has been installed.

The main advantage is that the length Lg
of the sliding fit can be optimized to suit
the installation conditions.

A The cover strip is a precision-
machined part that must be handled
with great care. It must on no account
be bent.

Risk of injury at the edges and ends
of the cover strip! Wear gloves!

For part numbers, dimension drawing,
dimensions and weights, see the fol-
lowing pages.
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Accessories for Ball Guide Rails

Cover Strip, Separate

For initial mounting, as spare part or
as replacement 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
— Sliding fit length
Lg= 1200 mm
Part number:
R1619 330 30, 2696, 1200 mm

- Follow the mounting instructions!
— Send for the “Mounting Instructions
for the Cover Strip.”

Standard snap-fit cover strip

Ball Rail Systems | R310EN 2202 (2009.06)

[
L

Size Standard snap-fit cover strip Weight

Part 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
L
Lg = sliding fit length (mm)
L =rail length (mm)
Size Sliding-fit cover strip Weight
Part number, rail length L (mm), (g/m)
Sliding fit length 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
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Expanding Tool

For creating a sliding fit in the
cover strip

Size Part number Weight

(@
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

Cover Strip Mounting Kit
Mounting tool and lifting plate

Notes for mounting

— The kit comprises a mounting tool (A)
for clipping on the cover strip and a
lifting plate (B) for removing the cover
strip.

Size Part number Weight

(@

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

— Follow the mounting instructions! 65 R1619 610 60 280

— Send for the “Mounting Instructions
for the Cover Strip.”
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Accessories for Ball Guide Rails

Parts for securing the cover

strip

Notes for mounting

— 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
threaded holes at the end faces

Material:

— Strip clamp made of anodized aluminum

— Clamping screw and nut made of corrosion-resistant
steel per EN 10088

Size Set (2 pieces per unit) Bulk pack (100 per unit)
S
a

Part number Weight | Part number Weight

(unit) (@) | (unit) (kg)
15 R1619 139 50 11 | R1619 139 60 1.1
20 R1619 839 50 13 [ R1619 839 60 1.3
25 R1619 239 50 14 [ R1619 239 60 1.4
30 R1619 739 50 22 | R1619 739 60 2.2
35 R1619 339 50 30 | R1619 339 60 3.0
45 R1619 439 50 56 [ R1619 439 60 5.6
55 R1619 539 50 62 [ R1619 539 60 6.2
65 R1619 639 50 84 | R1619 639 60 8.4

Protective end caps

For ball guide rails with
threaded holes at the end faces

Material:

— Plastic protective cap, color black

— Screw made of corrosion-resistant steel per EN 10088
— Washer made of galvanized steel

Size Single cap Set (2 pieces per unit with screws) Bulk pack
o> ST

Part number Weight | Part number Weight | Part number/qty Weight

(without screws) (9) | (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 10 2.0 | R1619 339 30 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
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Plastic Mounting Hole Plugs

Bosch Rexroth AG

Size Single plug

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
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Notes for mounting

Steel Mounting Hole Plugs

— Follow the mounting instructions!
Send for the publication “Mounting
Instructions for Ball Rail Systems.”

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 on delivery and mounting
— Steel mounting hole plugs are not
supplied with the guide rails.

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 00" 0.37
30 R1619 710 00" 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

e Order the mounting tool along with
the plugs!

- Follow the mounting instructions!
Send for the publication “Mounting
Instructions for Ball Rail Systems.”
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Accessories for Ball Runner Blocks and Ball Guide Rails

Accessories for Ball Guide Rails
Wedge Profile

Lateral retention for Ball Guide Rails /

— Material: steel
— Specification: black finished

Notes for mounting

— Follow the mounting instructions!
Send for the publication “Mounting
Instructions for Ball Rail Systems.”
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Wedge profile
Size Part number Dimensions (mm) Weight
A, E, H, L o," S, 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, to DIN 6912
Wedge profile groove
Size Dimensions (mm)
hy S0 h,* h,*? 1,£008 ;70 1,501 T4 max '3 max Sg
15 3.5 125 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 4.0 125 15 35 22.9 29 0.8 0.5 M5
30 5.0 125 15 40 12.9 34 0.8 0.5 M5
35 6.0 125 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
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Product Description, Accessories, Hydraulic Clamping and Braking Units

Application areas

Clamping

— During installation work and while machine is stopped,
with power when using KBH

— During installation work and while machine is stopped,
without power when using KBHS

— Clamping of heavy handling systems

— Clamping of machine tables in heavy duty machining
centers

Braking
— Auxiliary brake for linear motors
— Braking of heavy handling systems

Characteristic features
— Very high axial holding forces

— Dynamic and static stabilization in the axis travel direction
— Heavy duty brake with spring energy accumulator

A Follow the safety notes for Clamping and Braking
Units. =& 187

Further highlights

— Up to 1 million clamping cycles

— Up to 2,000 emergency braking operations

— Threaded ports on both sides for connection of hydraulic
circuit

— Solid, rigid steel housing, catalytically nickel-plated

— High positioning accuracy

— Release pressure 150 bar

— Integrated all-round sealing

— Special pressure diaphragm for high functional reliability
without pressure losses or leakage

— Brake shoes with integrated contour-locking, large-surface
contact profiles for maximum axial stiffness

— Super heavy duty model

Special features of KBH:
— Low oil displacement volume
— Compact design, compatible with DIN 645

Special features of KBHS:

— Clamping and braking in the event of a power failure
— Clamping and braking in the event of a pressure drop
Reinforcing the E-Stop function

Successor model to the KBH series

To be used for new-build designs
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Model overview, Accessories, Hydraulic Clamping and Braking Units

KBH, FLS <& 184

Hydraulic pressure: 50 - 150 bar (KBH)

Clamping and braking by pressure
application

The large-surface clamping profiles are
pressed directly against the free sur-
faces of the ball guide rail by the piston-
type action of a hydraulic oil circuit.

S,

Hydraulic pressure: 0 bar (KBHS)

Clamping and braking by spring
action

In the event of a power failure or pres-
sure drop in the 3/2-way directional
valve, the pre-tensioned spring plates
force the oil out of the piston.

As the pressure drops, the expansion
bolts integrated in the sides of the unit
pull the brake shoes against the ball
guide rail, thus initiating the braking pro-
cess. A fast-acting 3/2-way directional
valve (with spring return) ensures short
braking distances.

KBHS <& 186

KBH, SLS <& 185

Hydraulic pressure: 0 bar (KBH)

Release by spring action
A preloaded return spring provides quick
release.

Hydraulic pressure: 150 bar (KBHS)

Release by pressure application

With an applied pressure of 150 bar, the
piston located in the upper part of the
unit housing presses the spring plates
downwards. This forces the brake shoes
away from the guide rail.
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Accessories, Clamping and Braking Units

Hydraulic Clamping and Braking Units KBH

FLS Lubrication notes

Flanged, long, standard height - First filling with hydraulic oil HLP46.

R1619 .40 21 — If other oils are used, check the com-
patibility.

Note

Can be used on all Ball Guide Rails SNS.
A Follow the safety notes for

Clamping and braking by pressure Clamping and Braking Units. =5 187
application
— Max. hydraulic operating pressure:

— Size 25: 100 bar

— Size 35 - 65: 150 bar
- Operating temperature range t:

0-70°C
G,
F
I L LA L I
ez 7\,67, e e =
H| Hi =4 Tt =
i 00— =< i
=4l (N ™ (N =
Notes for mounting
— Both sides may be used as reference surfaces.
— Make sure the adjoining structure is sufficiently
B3| B4 rigid. . .
— 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.
\
{
. ‘ . a) Hydraulic port*) G, on both sides
= |” i ‘” = b) The two mounting holes at the center
| must be used in addition!
,,,,,E,;,,,, b) *) Only one port required.
All ports are plugged for shipment.
Size |Part number |Holding force® |Dimensions (mm) Displace-| Weight
(N) ment®|  (kg)
A B B,, H H E E E, F G N®» NP S, S, (cm?d)
25 R1619 240 21 22002 70 92.0 1023 36 295 57 45 40 8 1/8" 9 70 6.8 M8 0.6 1.10
35 |R1619 340 21 5700%| 100 1205 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 9900%| 120 155.0 178.0 60 50.0 100 80 60 15 1/8" 15 124 10.5 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 13,5 125 M14 2.4 8.40
65 |R1619 640 21 22 700%| 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 4) For mounting from below with ISO 4762
of lubricating oil (ISO VG 68). 5) For mounting from below with DIN 7984
2) At 100 bar 6) Per clamping cycle

3) At 150 bar
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SLS Lubrication notes
Slimline, long, standard height — First filling with hydraulic oil HLP46.
R1619 .40 20 — If other oils are used, check the com-
patibility.
Note
Can be used on all Ball Guide Rails SNS.
A Follow the safety notes for
Clamping and braking by pressure Clamping and Braking Units. =5 187
application
— Max. hydraulic operating pressure:
— Size 65: 150 bar
— Operating temperature range t:
0-70°C
A
G4
F
— 7(‘)\ | ——|
] —
| |
= L =
| |
e
Ll
[ |
|
i
AN A )
7 \kl/ A\ Notes for mounting
| — Both sides may be used as reference surfaces.
i — Make sure the adjoining structure is sufficiently
| 9 9
Bs| By 48— [ &—i- | E e N .
| ‘ z — Read the mounting instructions before start-up.
! * Check that the sealing lips of the end seals sit
% evenly all around the guide rail.
{D, {Pj ’QD’ Re-align if necessary.
i
i
i ! a) Hydraulic port*) G, on both sides
T”—% ‘” b) b) The two mounting holes at the center
***** —— must be used in addition!
Eq *) Only one port required.
All ports are plugged for shipment.
Size |Part number |Holding force” [Dimensions (mm) Displace- Weight
(N) ment? (kg)
A BBy, H H E E F G N, S, (cm?)
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 150 bar
3) Per clamping cycle
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Accessories, Clamping and Braking Units

Hydraulic Clamping and Braking Units KBHS

FLS

Flanged, long, standard height
R1619 .42 21

Note

Can be used on all Ball Guide Rails SNS.

Pressureless clamping and braking

(spring energy)

— Release pressure and max. hydraulic
operating pressure:
— Size 35: 160 bar

— Operating temperature range t:
0-70°C

Lubrication notes

— First filling with hydraulic oil HLP48.

— If other oils are used, check the com-
patibility.

A Follow the safety notes for
Clamping and Braking Units. =5 187

A
— G,
S, !
F
N |~ N 3
3 7 VYT L9 |
H, =l ‘ i
H ‘ 2 2 |
= 7 4 |
— =]
s [ PN
- I . 1
{b,
VY : -
s . W
|
i
i
o o Notes for mounting
VoW — Both sides may be used as reference surfaces.
— ! L — Make sure the adjoining structure is sufficiently
Bg/By| |- R - |Es |Es rigid.
| — Read the mounting instructions before start-up.
—(’{{1 : —({— * Check that the sealing lips of the end seals sit
| evenly all around the guide rail.
i Re-align if necessary.
|
| i |
o | a
4 a) Hydraulic port* G, on both sides
7 I I}
Sl T b) All mounting holes must be used!
***** e *) Only one port required.
Eq b) All ports are plugged for shipment.
Size |Part number |Holding force [Dimensions (mm) Displace-| Weight
Spring energy” ment?® (kg)
(N) BBy H H E E E F G N S, (emd)
354 [R1619 342 21 75002| 100 155 1754 48 42 41 122 46 9 1/8" 15 M8 5.0 3.80

1) Holding force achieved by spring energy. Testing is performed in the
installed condition with a film of lubricating oil (ISO VG 68).

2) At 150 bar
3) Per release cycle
4) In preparation
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Notes on Clamping and Braking Units
General safety notes

A When working with Clamping Units, always follow all applicable mechanical and electrical accident prevention
regulations (e.g. UVV, VDE) and safety procedures!

A For hydraulic Clamping and Braking Units, the return pressure in the tank line must be lower than 1.5 bar!

A Consider the response times of the Clamping and Braking Units!

A The Clamping Unit is not intended for securing suspended loads!

A Do not remove the cover of the safety clamping unit — spring under tension!

A The transport safety arbor may only be removed when:

— The hydraulic port has been pressurized with the operating pressure according to instructions.

— The air port has been pressurized with compressed air to at least 4.5 (MBPS) or 5.5 bar (TKPS, UBPS, MKS, LCPS)
according to instructions.

The Clamping Unit may only be depressurized when the appropriate guide rail or transport safety arbor is in position between

the contact profiles!

A The use of Clamping and Braking Units is not permitted on guide rails with Integrated Measuring Systems!

Additional notes for Clamping and Braking Units

187

A Use as a safety device only after testing and certification by authorized experts examining the machine as a whole!

Additional notes for Clamping Units

A The unit may not be used as a braking unit! For use only when the axis is at a standstill.

A Pressure may only be applied when the unit is properly mounted on the guide rail!
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Accessories, Clamping and Braking Units

Product Description, Accessories, Hydraulic Clamping Units

Application areas Further highlights
— Clamping of heavy handling systems — Threaded ports on both sides for connection of hydraulic
— Clamping of machine tables in heavy duty machining circuit
centers — Solid, rigid steel housing, catalytically nickel-plated
- High positioning accuracy
Characteristic features - Steplessly adjustable pressure from 50 to 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 direction — Integrated contour-locking, large-surface contact profiles

for maximum axial stiffness

A Follow the safety notes for Clamping and Braking Units. =& 187
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Model overview, Accessories, Hydraulic Clamping Units

KWH, FLS =& 191

Hydraulic pressure: 50 - 150 bar

Clamping by pressure application
The large-surface clamping profiles are
pressed directly against the free sur-
faces of the ball guide rail by the piston-
type action of a hydraulic oil circuit.

KWH, SLS =& 192

Hydraulic pressure: 0 bar

Release by spring action
A preloaded return spring provides quick
release.

Bosch Rexroth AG

KWH, SLH <& 193

189
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Accessories, Clamping and Braking Units

Technical Data and Calculations

Normal forces and holding Normal and holding forces for hydraulic clamping units
forces

Operating range

Measured values for hydraulic
Clamping Unit KWH, T S0 WAL 24000 T
FLS - flanged, long, standard height, / 22000
size 25 - 65 2 80000 // 20000 Z
= B ©
Max. hydraulic operating pressure: v 70000 )4 T
~ Size 25 - 30: 100 bar / 18000
- Size 35 - 65: 150 bar f B
60000 // = 16000
/’ v 14000
50000 v g
/ /’// p I-12000
/
40000 [P R R QI (PRSI g gy Sy 7(----.-- 7;1’------,.4-.-.. -1 10000
4
-
30000 // v = - 8000
e
/' Ear —[35] 6000
20000 A, =
S ==
e - | 4000
/A/ —+—130
10000 (A T
Z_ == ZL--r-"125 2000
=T
0

0O 20 40 60 80 100 120 140 160 180
p (bar) —

Calculation of holding force

Holding force Fra = Far2-19
for hydraulic clamping units

Normal force (measured): F, see graph
Stiction coefficient: 1o = 0.13 (approx.) for steel/steel, oiled,
referred to guide rail

Calculation example: Clamping Unit KWH size 55

Pressure: p = 120 bar
Normal force: F, = 38,500 N (as per graph)
Holding force: Fh. = 38500N-2-0.13
= 10,010 N
Permissible holding force Fra, perm = Fra /s

for hydraulic clamping units

The safety factor fg depends on:

— vibrations

— force surges

— application-specific requirements, etc.

fs = safety factor ()
Fia = holding force (N) Example: Clamping Unit KWH size 55
(at uy=0.13) Holding force: Fia = 10,010 N (see calculation example)
Fra, perm = permissible holding force (N) Safety factor: fg = 1.25 (assumed)
F. = normal force (N) Permissible holding force: Fy, .., = 10,010 N/1.25
o = stiction coefficient (-) ~ 8,000 N
)

p = pressure (bar,
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Hydraulic Clamping Units KWH
FLS Lubrication notes
Flanged, long, standard height - First filling with hydraulic oil HLP46.
R1619 .42 11 — If other oils are used, check the com-
Note patibility.
Can be used on all Ball Guide Rails SNS.
Clamping by pressure application A Follow the safety notes for
— Max. hydraulic operating pressure: Clamping and Braking Units. =5 187
— Size 25 - 30: 100 bar
— Size 35 - 65: 150 bar
— Operating temperature range t:
0-70°C
A ‘
Si S, L G,a
S F
| 1 i i I+ I I
| |c¢\,—{: i @ D . —n et *@J\} A i
bl H1 Y \ A 00! — I R —
i | i x <D~ ‘
i s =4 (‘ i (\\j HE——I
C ) 3 ‘
,,,,, S
| I
— Il | ! | 1
!
!
| : | Notes for mounting
7\ P AN ~ — Both sides may be used as reference surfaces.
\/’ *@7 \@ — Make sure the adjoining structure is sufficiently
! rigid.
Bs By ,,,,{:} 777777 : 777777 (b 777777 EqlEs = giad the mounting Iinstr.uctions before start-up.
i . eck that the sealing I!ps of.the end seals sit
i evenly all around the guide rail.
AN AN Re-align if necessary.
N H+
% T
{ a) Hydraulic port” G, on both sides
— ; — b) The two mounting holes at the center
== ||‘ I ‘| == must be used in addition!
,,,,, {,,,,,, b) *) Only one port required.
E4 All ports are plugged for shipment.
Size |Part number Holding(Dimensions (mm) Displace-| Weight
force? ment® (kg)
N A B By, H H E E E, F G N» NP S, S| (cmd
25 R1619 242 11 22002 70 92.0 1023 36 295 57 45 40 80 1/8" 9 70 68 M8 0.6 1.22
30 R1619 742 11 30002 90 1035 1154 42 350 72 52 44 105 1/8" 11 80 86 M10 0.7 2.09
35 R1619 342 11 5700%| 100 1205 133.0 48 40.0 82 62 52 120 1/8" 12 10.2 86 M10 1.1 2.69
45 R1619 442 11 9900%| 120 155.0 170.0 60 50.0 100 80 60 150 1/8" 15 12.4 105 M12 1.8 5.32
55 R1619 542 11 137003 140 184.0 201.0 70 57.0 116 95 70 16.0 1/8" 18 135 125 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 lubricating oil

(ISO VG 68). Permissible holding force =B 190
2) At 100 bar
3) At 150 bar

4) For mounting from below with ISO 4762
5) For mounting from below with DIN 7984
6) Per clamping cycle
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Accessories, Clamping and Braking Units

Hydraulic Clamping Units KWH

SLS Lubrication notes

Slimline, long, standard height - First filling with hydraulic oil HLP46.

R1619 .42 51 — If other oils are used, check the com-
Note patibility.

Can be used on all Ball Guide Rails SNS.

Clamping by pressure application A Follow the safety notes for

— Max. hydraulic operating pressure: Clamping and Braking Units. =& 187

— Size 25 - 30: 100 bar
- Size 35, 55, 65: 150 bar
— Size 45: 110 bar
— Operating temperature range t:

0-70°C
A
G2
Sy
] ‘ i
N i 717 N3 Al Hr: i f(}}fg%— TN
H @ : ‘ o & :
H| M1 | ‘ N 1
| | ALY |
| | |
| I G
[ | [
i
D AN
v v W
\ Notes for mounting
: — Both sides may be used as reference surfaces.
i — Make sure the adjoining structure is sufficiently
Ba| Byl 10— I & |Ea rigid.
{ — Read the mounting instructions before start-up.
| e Check that the sealing lips of the end seals sit
A A evenly all around the guide rail.
~ \%/ ~ Re-align if necessary.
| % |
T a) Hydraulic port¥ G, on both sides
7777777777 c) b) Hydraulic port” G, on both sides in size 25 - 30
E4 c) The two mounting holes at the center must be used
in addition!
*) Only one port required.
All ports are plugged for shipment.
Size | Part number Holding | Dimensions (mm) Displace- | Weight
force? ment? (kg)
(N) A B, Bjmax H H, E, E, F G, N, S, (cmd)
25 R1619 242 51 16002 48 92.0 1023 36 295 35 50 8 1/8" 8 M6 0.6 1.22
30 R1619 742 51 30002 60 1035 1154 42 350 40 60 9 1/8" 8 M8 0.7 2.09
35 R1619 342 51 35002 70 1205 1340 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 7008 100 184.0 201.0 70 57.0 75 95 16 1/8" 18 M12 2.4 6.10
65 R1619 642 51 | 22 7009 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 2) At 100 bar
(ISO VG 68). Permissible holding force =B 190 3) At 150 bar

4) Per clamping cycle
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SLH Lubrication notes
Slimline, long, high — First filling with hydraulic oil HLP46.
R1619 .42 31 — If other oils are used, check the com-
Note patibility.
Can be used on all Ball Guide Rails SNS.
Clamping by pressure application A Follow the safety notes for
— Max. hydraulic operating pressure: Clamping and Braking Units. =5 187
— Size 25 - 30: 100 bar
— Size 35, 55, 65: 150 bar
— Size 45: 110 bar
— Operating temperature range t:
0-70°C
A
G,
F
e i
i J oye— U .
! T10 !
H| 3 NN 3
| R\ |
] i
S b)__
Iy =
[l | [l
i
i
A A A .
VoW W Notes for mounting
: — Both sides may be used as reference surfaces.
i — Make sure the adjoining structure is sufficiently
Ba Bil Il o L L rigid.
> ‘r ® Ea — Read the mounting instructions before start-up.
| * Check that the sealing lips of the end seals sit
! evenly all around the guide rail.
,C), 6\‘} ,C} Re-align if necessary.
|
i
|
| ‘ ) a) Hydraulic port¥ G, on both sides
T T ) b) Hydraulic port® G, on both sides in size 25 - 30
E = c) The two mounting holes at the center must be used
! in addition!
*) Only one port required.
All ports are plugged for shipment.
Size [Part number Holding(Dimensions (mm) Displace-| Weight
force? ment? (kg)
(N) A B, By, H H E E F G N S, (cmd)
25 R1619 242 31 1 6002 48 92.0 1023 40 335 35 50 12 1/8" 12 M6 0.6 1.10
30 R1619 742 31 30002 60 1035 1154 45 38.0 40 60 12 1/8" 11 M8 0.7 1.90
35 R1619 342 31 35002 70 1205 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 7009 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 2) At 100 bar
(ISO VG 68). Permissible holding force < & 190 3) At 150 bar
4) Per clamping cycle
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Product Description, Accessories, Pneumatic Clamping and Braking units

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 direction

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

Zero maintenance

Special features of MBPS:

Clamping and braking unit in compact, short design
Add-ons with three pistons connected in series combined
with strong springs result in holding forces up to 3,800 N
at just 4.5 bar release pressure

Special features of TKPS:

Very high axial holding forces up to 4,800 N at 5.5 bar
release pressure due to add-on module and strong spring
energy accumulators

Holding force can be increased to 6,700 N through
additional pressurization with compressed air at the
air-plus port

Extremely low air consumption

Compact design, compatible with DIN 645

Special features of UBPS:

Very high axial holding forces up to 2,800 N at 5,5 bar
release pressure due to strong spring energy accumulators
Holding force can be increased to 3,800 N through
additional pressurization with compressed air at the
air-plus port

Extremely low air consumption

Compact design, compatible with DIN 645

Successor model to the TKPS series

To be used for new-build designs

A Follow the safety notes for Clamping and Braking Units. =5 187
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Model overview, Accessories, Pneumatic Clamping and Braking Units

MBPS =2 196

UBPS <& 202

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 in

the MBPS, TKPS, and UBPS models
ensures fast response.

TKPS without adapter plate =& 198

Air pressure: 4.5 - 8 bar (MBPS)
5.5 - 8 bar (TKPS)
5.5 - 8 bar (UBPS)

Release by air pressure

The clamping profiles are held apart by
compressed air.

— Allows free movement

Bosch Rexroth AG

TKPS with adapter plate =& 200

195
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Accessories, Clamping and Braking Units

Pneumatic Clamping and Braking Units MBPS

R1619 .40 31

Note
Can be used on all Ball Guide Rails
SNS.

Pressureless clamping and braking

(spring energy)

— Release pressure min. 4.5 bar

— Max. pneumatic operating pressure:
8 bar

— Operating temperature range t:
0-70°C

Notes for mounting

— 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 Circuitry?
before start-up. for standard air port

* Check that the sealing lips of the end
seals sit evenly all around the guide
rail. Re-align if necessary.

b) a)

A Follow the safety notes for
Clamping and Braking Units. <& 187

a) Air port
b) Quick venting valve
Nominal diameter: min. 6 mm

Size Part number Holding force | Air consumption (normalized)
Spring energy” Air port

(N) (dm®/stroke)

20 R1619 840 31 750 0.034
25 R1619 240 31 1 300 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 4 700 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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i | | =)
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! ; : Es
i
a) Air port? G, on both sides for
release pressure
b) Quick venting valve on both sides
c) Adjusting screw on both sides
d) Venting on both sides
e) Spacer plate (accessory)
f) Piston
g) Spring accumulator
*) Only one port required.
All ports are plugged for shipment.
Size |Dimensions (mm) Weight
A A, B B; Bomax Dy D, E; E, E; F, F, Fs F, G, H H11) H, N, S, (kg)
20 66 457 44 190 945 16 18 20 - 220 55 155 6.0 355 M5 30 258 16.2 86 M6 0.7
25 75 49.0 44 202 955 22 22 20 - 220 65 165 7.0 347 M5 36 325 200 80 M6 1.0
30 90 580 47 290 1075 25 25 22 - 230 7.2 305 7.2 400 M5 42 385 240 90 M8 1.8
35 100 68.0 46 27.7 106.2 28 28 24 - 245 90 190 95 38.0 G1/8" 48 420 265 100 M8 1.9
45 120 78.8 49 32.2 1137 30 30 26 - 245 150 31.1 122 416 G1/8" 60 52.0 355 150 M10 2.3
55 140 97.0 62 41.0 1450 39 39 38 38 120 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 1450 39 38 38 38 120 16.0 23.0 16.0 40.0 M5 90 755 535 18.0 M10 4.2

1) For Ball Runner Block .H. (..., high, ...), a spacer plate is needed. Available on request.
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Pneumatic Clamping and Braking Units TKPS

R1619 .40 11

With add-on module without adapter
plate for mounting from above

Very high axial holding forces due to
add-on module and strong spring en-
ergy accumulators; 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

— Operating temperature range t:
0-70°C

Notes for mounting

— 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.

e Check that the sealing lips of the end
seals sit evenly all around the guide
rail. Re-align if necessary.

A Follow the safety notes for
Clamping and Braking Units. =3 187

Circuitry?
for standard air port

a) Air port
b) Air filter

Nominal diameter: min. 6 mm

Circuitry?
for air-plus port

©

a) Air port
b) Air-plus port
Nominal diameter: min. 6 mm

Size Part number | Holding force Air consumption (normalized)
Spring with air-plus Air port Air-plus port
energy” port?
(N) (N) (dm®3/stroke) (dm3/stroke)
35 R1619 340 11 2 200 3200 0.150 0.335
45 R1619 440 11 3800 5 000 0.243 0.542
55 R1619 540 11 4 800 6 700 0.318 1.062

a film of lubricating oil (ISO VG 68).

1) Holding force achieved by spring energy. Testing is performed in the installed condition with

2) Increased holding force through additional pressurization with 5.5 bar compressed air at the

air-plus port. Switching via 5/2 or 5/3-way directional control valve.
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TKPS with add-on module without adapter plate
A
Gs©) s, G,b) |— G,a)
F ———
4 N2 4‘» / F1
’ ETENUIER [ Y E——
P L = | R IS AN+ B U \" 78 W 1 A [/ ]
Hl Hi © ! QX * == f‘ \ | N =
-1 ‘ o \ s - —p \
el ) ) = |2
i ‘
f) d) e)
Lo
\
* I~ | o
E O |
I Il 1 o
AN I N @15,SW13
@O N W
. \\\!l///; T B
o \ N
i ‘ ® 37 Es |E, a) Air port*™ G, on both sides for
7@7\7 X Eb release pressure
7 : ~ b) Connection** G, on both sides for
Bs| B4 | £ ‘ air-plus port or air filter
: 1 | c) Air port**) G, for release pressure
; E, (not air-plus port).
| Only on add-on module.
B s : A d) Adjusting screw on both sides
5 ) | ‘ e) Venting on both sides
- I o f) Air filter: connection G, (at either side)
~ n ‘ T = g) The two mounting holes at the center
1 i must be used in addition!
||‘ 1 ‘” *) SW = width across flats
77777777777 9 **) Only one port required.
All ports are plugged for shipment.
Size |Dimensions (mm)
A B, B3 max Bs E, E; E, E; F, F, Fs Fy Fs
35 100 136 156.4 46 82 5.0 31.0 88.0 10.0 77 28 82 8.0
45 120 152 174.0 48 100 10.0 40.0 88.0 9.0 100 18 96 9.0
55 140 183 208.0 48 116 125 475 100.5 8.5 65 70 110 8.5
Size |Dimensions (mm) Weight
G, G, G, H H,» N,2 N, S, S, (kg)
35 G1/8" G1/8" M5 48 42 9.5 10.0 8.6 M10 2.60
45 G1/8" G1/8" M5 60 52 124 15.0 105 M12 4.65
55 G1/8" G1/8" G1/8" 70 59 125 125 12.2 M14 6.60

1) Consider the height!
2) For mounting from below with DIN 7984
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Pneumatic Clamping and Braking Units TKPS

R1619 .40 10

With add-on module and adapter
plate for mounting from above or
below

Very high axial holding forces due to
add-on module and strong spring en-
ergy accumulators; 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

— Operating temperature range t:
0-70°C

Notes for mounting

— 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.

A Follow the safety notes for
Clamping and Braking Units. <& 187

Circuitry?
for standard air port

a) Air port
b) Air filter

Nominal diameter: min. 6 mm

Circuitry?
for air-plus port

7

©

a) Air port
b) Air-plus port
Nominal diameter: min. 6 mm

Size Part number | Holding force Air consumption (normalized)
Spring with air-plus Air port Air-plus port
energy? port?
(N) (N) (dm®3/stroke) (dm3/stroke)
35 R1619 340 10 2 200 3200 0.150 0.335
45 R1619 440 10 3800 5 000 0.243 0.542
55 R1619 540 10 4 800 6 700 0.318 1.062

a film of lubricating oil (ISO VG 68).

1) Holding force achieved by spring energy. Testing is performed in the installed condition with

2) Increased holding force through additional pressurization with 5.5 bar compressed air at the

air-plus port. Switching via 5/2 or 5/3-way directional control valve.
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TKPS with add-on module and adapter plate
A
c) b) a)
S Sy Fs Fo
F4 —— —— F
| | N2 1/ 1
Fs . (NSRS m——
‘ A R BNV =~ 2 £ |
ul Hy & | Eilln ~ | o E
- — ‘ I [DL —:\*7}—7:\?* I
) } = N Ry dHE
- : ‘ i— |
I B
f) d) e)
~ E4
77777 L 6,5
[
: 1
| i
f *
74\7 215,SW13
: E . .
L1 2 a) Air port*™ G, on both sides for
e 37 Es |E, release pressure
ion* G both sides for
~ 7 b) Connection* G, on
B3| B2 By v @ air-plus port or air filter
‘ c) Air port**) G, for release pressure
| (not air-plus port).
E Only on add-on module.
v d) Adjusting screw on both sides
N 2 e) Venting on both sides
Bs A A f) Air filter: connection G, (at either side)
‘ R g) The two mounting holes at the center
. hid must be used in addition!
S ¥ SW = width across flats
**) Only one port required.
9 .
All ports are plugged for shipment.
Size |Dimensions (mm)
A B, B,  Bsmax Bs E, E, E; E, E; F, F, Fs F, Fs
35 100 136 159.0 179 46 82 62.0 5.0 31.0 88.0 10.0 77 28 82 8.0
45 120 152 1775 199 48 100 80.0 10.0 40.0 88.0 9.0 100 18 96 9.0
55 140 183 207.5 232 48 116 95.0 125 475 1005 8.5 65 70 110 8.5
Size |Dimensions (mm) Weight
G, G, G, H H,” N2 N, N, SH SH (kg)
35 G1/8" G1/8" M5 48 42 14 9.5 10.0 8.6 M10 2.90
45 G1/8" G1/8" M5 60 52 18 124 15.0 10.5 M12 5.10
55 G1/8" G1/8" G1/8" 70 59 18 125 125 12.2 M14 7.30

1) Consider the height!

2)
)

For mounting from below with ISO 4762
3) For mounting from below with DIN 7984
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Accessories, Clamping and Braking Units

Pneumatic Clamping and Braking Units UBPS

R1619 .40 51

Very high axial holding forces due

to three pistons connected 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

- Operating temperature range t:
0-70°C

Circuitry?
for air-plus port

Circuitry?
Notes for mounting for standard air port

— Both sides may be used as reference

surfaces.

- Make sure the adjoining structure is ‘ a) b) | a) b)
sufﬂmently rigid. . ' o\ % & ‘K,‘\ % &

— Use only filtered and lubricated air. R N 7 &

The specified filter mesh size is | (\
, |
25 pm. \ fj

— 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.

- """“"\ﬂ?
.

A VA=
© ©

a) Air port
b) Air filter

a) Air port

A Follow the safety notes for b) Air-plus port

Clamping and Braking Units. =5 187

Nominal diameter: min. 6 mm

Nominal diameter: min. 6 mm

Size Part number | Holding force Air consumption (normalized)
Spring with air-plus Air port Air-plus port
energy” port?
(N) (N) (dm?3/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
35 R1619 340 51 2 800 3800 0.139 0.303

a film of lubricating oil (ISO VG 68).

1) Holding force achieved by spring energy. Testing is performed in the installed condition with

2) Increased holding force through additional pressurization with 6.0 bar compressed air at the

air-plus port. Switching via 5/2 or 5/3-way directional control valve.

and 2006/42/EC (effective beginning Dec. 29, 2009).

3) Type tested according to the EU Machinery Directive 98/37/EC (in force until Dec. 28, 2009)
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UBPS

d)
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i
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f) e) 0 G@ G
9) 77777 =1 9)
I r==Y ||‘ ‘ ‘” £
I ) 0,
Il ‘ al
|
i
i
\ | |
SS AN G o
; :
|
m i mn Es . .
S wAAa a) Air port* G, on both sides for
B3 B1| E2 W\ W release pressure
! b) Connection** G, on both sides for
i . s
: -plus port or air filter
fan o) far it ,
CDJ *G)* 'E'J E- c) Adjusting screw on both sides
: d) Spacer plate (accessory)
& i & e) Venting on both sides
| f) Air filter: connection G, (at either side)
' : — SW* g) At least two mounting holes at the center
‘ | \ ‘ X must be used in addition!
S ——— *) SW = width across flats
Ee **) Only one port required.
E; All ports are plugged for shipment.
Size |Dimensions (mm)
A B, B3 max E, E, E, Ee E; Fy F, Fs F,
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
Size |Dimensions (mm) Weight
G, G, H H,"» N, N, S, S, X SW2) (kg)
25 M5 M5 36 31 7 7 M8 M6 55 8. SW7 1.20
30 M5 M5 42 37 8 8 M10 M8 5.5 8. SW7 1.80
35 G1/8" G1/8" 48 42 10 10 M10 M8 6.5 ©@15.SW13 2.25

1) For Ball Runner Block .H. (..., high, ...), a spacer plate is needed. Available on request.
2) SW = width across flats
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Accessories, Clamping and Braking Units

Product Description, Accessories, Pneumatic Clamping Units

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 direction

— 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

Special features of MK:

— Clamping by pressure (pneumatic) via a dual-action
tapered slide valve mechanism.

— Steplessly adjustable pressure from 4 to 8 bar

— Quick release

Special features of MKS:

— Pressureless clamping (by spring action) via the dual-
action tapered slide valve mechanism with two spring
assemblies

— Release pressure 5.5 - 8 bar (pneumatic)

- Increased holding force through air-plus port

Special features of LCP:

— Clamping by pressure application (pneumatic) through
mechanical gripping

— Steplessly adjustable pressure from 5.5 to 8 bar

— Quick release

Special features of LCPS:

— Pressureless clamping (by spring action) via mechanical
gripping with one spring assembly

— Release pressure 5.5 - 8 bar (pneumatic)

- Increased holding force through air-plus port

A Follow the safety notes for Clamping and Braking Units. =& 187
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Model overview, Accessories, Pneumatic Clamping Units

MK =& 206

LCPS +B 212

MKS =& 208

Bosch Rexroth AG 205

LCP <& 210

Air pressure: 4.0 - 8 bar (MK)
5.5 - 8 bar (LCP)

Clamping by air pressure

In the MK the clamping profiles are
pressed against the web surfaces of the
guide rail by pneumatic pressure acting
through a dual-action tapered slide valve
mechanism. The LCP achieves its clamp-
ing effect through mechanical gripping.

S

Air pressure: 0 bar (MKS/LCPS)

Clamping by spring action

In the event of a pressure drop, the MKS
clamps via a dual-action tapered slide
valve mechanism with two spring assem-
blies (spring energy accumulators). An
integrated quick venting valve ensures
fast response. The LCPS achieves its
clamping effect through mechanical
gripping with just one spring assembly
(spring energy accumulator).

]

Air pressure: 0 bar (MK/LCP)

Release by spring action
A preloaded return spring provides quick
release.

Air pressure: 5.5 - 8 bar (MKS/ LCPS)

Release by air pressure

The clamping profiles are held apart by
compressed air.

— Allows free movement
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Accessories, Clamping and Braking Units

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

Notes for mounting

— Make sure the adjoining structure is
sufficiently rigid.

— Use only filtered and lubricated air.
The specified filter mesh size is
25 um.

- Read the mounting instructions
before start-up.

A Follow the safety notes for
Clamping and Braking Units. =5 187

Ball Rail Systems | R310EN 2202 (2009.06)

a) Air port
b) Air filter

Circuitry?

for standard air port

b)*\

Nominal diameter
— Size 15 - 20: min. 4 mm
— Size 25 - 65: min. 6 mm

Size Part 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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L e) ;
X c) a)
Sy ﬂ 777777777777 : 777777777777 ‘ﬂ * a) Air port** M5 on both sides for release
& | & . pressure
) : O @8, SW7 ) Connection** M5 on both sides for air filter
B Eo i c) Adjusting screw on both sides
~ \ ~ d) Spacer plate (accessory) for MK
& 1 N4 e) Air filter: connection M5 (at either side)
E; . [ Rl *) SW = width across flats
E; **) Only one port required.
All ports are plugged for shipment.
Size |Dimensions (mm) Weight
A B = E, EX 7 B B [ H H,? 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 17.8 6.0 34.5 30 27.0 6.0 M6 55 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 10.3 245 42 38.5 9.0 M8 5.5 0.72
35 100 39 24 24 7.5 11.0 14.5 12.0 245 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 19.5 145 29.5 90 73.5 20.0 M10 5.5 2.68
20/40 80 39 20 20 156.5 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, ...), a spacer plate is needed =B 217
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Accessories, Clamping and Braking Units

Pneumatic Clamping Units MKS

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: Circuitry? Circuitry?
8 bar for standard air port for air-plus port
— Operating temperature range t: a) b) b)
0-70°C \
Notes for mounting JE R
— Make sure the adjoining structure is P I I I
sufficiently rigid. —
— Use only filtered and lubricated air. r i —
The specified filter mesh size is I
25 g, Ny
— Read the mounting instructions 9
before start-up. a) Air port a) Air port
b) Air filter b) Air-plus port
A Follow the safety notes for Nominal diameter Nominal diameter
Clamping and Braking Units. <& 187 — Size 15 - 20: min. 4 mm — Size 15 - 20: min. 4 mm
— Size 25 - 65: min. 6 mm — Size 25 - 65: min. 6 mm
Size Part number | Holding force Air consumption (normalized)
Spring energy” with air-plus Air port | Air-plus port
portz)
(N) (N) (dm3/stroke) (dm3/stroke)
15 R1619 140 60 400 1050 0.011 0.035
20 R1619 840 60 600 1 300 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 3 250 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 3 300 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 3 250 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 through additional pressurization with 6.0 bar compressed air at the
air-plus port. Switching via 5/2 or 5/3-way directional control valve.
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A
X
— C)
So |” 77777777777 },,,,,,,,,,,m,, a) Air port**) M5 on both sides for
& | ‘ & release pressure
T 1 f‘) I f‘) . b) Connection**) M5 on both sides for
Bl E, : 3 @8, SW7 air-plus port or air filter
B, | A \ A c) Adjusting screw on both sides
i Y : Y : d) Spacer plate (accessory) for MKS
Es i ”‘, ,,,,,,,,, g JL i e) Air filter: connection M5 (at either side)
i E, \ *) SW = width across flats
1 ‘ **) Only one port required.
D All ports are plugged for shipment.
Size |Dimensions (mm) Weight
A A BB, D E E E F F, F F H H"» H, N, S, X (o
15 55 34.0 39 585 16 15 15 15,5 16.1 34.0 56 34.0 24 208 116 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 5.0 7.0 30.0 7.0 175 36 325 200 8.0 M6 5.5 0.50
30 90 58.0 39 685 25 22 22 85 103 245 85 15.0 42 385 240 9.0 M8 5.5 0.81
35 100 68.0 39 675 28 24 24 75 120 245 11.0 145 48 44.0 280 10.0 M8 5.5 1.00
45 120 788 49 825 30 26 26 115 145 295 145 195 60 520 355 150 M10 5.5 1.84
55 128 86.8 49 825 30 30 30 95 170 295 170 195 70 57.0 40.0 150 M10 55 2.08
65 138 96.8 49 825 30 30 30 95 145 295 145 195 90 73,5 550 20.0 M10 5.5 2.86
20/40 80 59.0 39 585 16 20 20 155 50 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 7.0 175 35 325 200 8.0 M6 5.5 0.68
35/90 156 124.0 42 705 28 60 20 95 140 365 115 18.0 50 455 30.0 100 M10 55 0.89

1) For Ball Runner Block .H. (..., high, ...), a spacer plate is needed =B 217
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Pneumatic Clamping Units LCP

R1619 .42 73

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

Notes for mounting

— Make sure the adjoining structure
is sufficiently rigid.

— Use only filtered and lubricated air.
The specified filter mesh size is
25 um.

- Read the mounting instructions
before start-up.

A Follow the safety notes for
Clamping and Braking Units. =5 187

Circuitry?
for standard air port

b) ‘ / a)

a) Air port

b) Air filter

Nominal diameter

— Sizes 15 - 20: min. 4 mm
— Sizes 25 - 65: min. 6 mm

Size Part number Holding force | Air consumption (normalized)
Pneumatic? Air port

(N) (dm3/stroke)

25 R1619 242 73 850 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
A
e)
N3
Fs F4
H =
H1 3 =
i
=
=
c) b)—a)
Es
=
i B
@8, SW7
Sy
a) Air port**) M5 on both sides for
release pressure
b) Connection**) M5 on both sides for
air filter
c) Adjusting screw on both sides
d) Spacer plate (accessory)
e) Air filter: connection M5 (at either side)
*) SW = width across flats
**) Only one port required.
All ports are plugged for shipment.
Size |Dimensions (mm) Weight
A B E, E, E, F, F, Fs F, H H» H, N, S, X (ko)
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, ...), a spacer plate is needed. Available on request.
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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

Notes for mounting

— 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.

A Follow the safety notes for
Clamping and Braking Units. =5 187

Circuitry?
for air-plus port

/b)

Circuitry?
for standard air port

a) / b) a)

== )

a) Air port

b) Air-plus port

Nominal diameter

— Sizes 15 - 20: min. 4 mm
— Sizes 25 - 65: min. 6 mm

a) Air port

b) Air filter

Nominal diameter

— Sizes 15 - 20: min. 4 mm
— Sizes 25 - 65: min. 6 mm

Size Part number | Holding force Air consumption (normalized)

Spring energy? | with air-plus Air port Air-plus port
pOI’tz)
(N) (N) (dm®/stroke) (dm?3/stroke)
25 R1619 240 70 650 1 050 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 through additional pressurization with 6.0 bar compressed air at the
air-plus port. Switching via 5/2 or 5/3-way directional control valve.
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e)
N3
Hy
H;
*
@8, SW7
Size |Dimensions (mm)
A A, B B, D E, E, E, F, F, F, F,
25 61.4 245 41 625 22 239 95 975 6.5 245 6.5 36.0

a) Air port**) M5 on both sides for
release pressure

b) Connection**) M5 on both sides for
air-plus port or air filter

c) Adjusting screw on both sides

d) Spacer plate (accessory)

e) Air filter: connection M5 (at either side)

*) SW = width across flats

**) Only one port required.

All ports are plugged for shipment.

Weight

H H® H, H, N, S, X (g
36 325 2002455 7.7 M5 65| 0.35

1) For Ball Runner Block .H. (..., high, ...), a spacer plate is needed. Available on request.
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Accessories, Clamping and Braking Units
Product Description, Accessories, Manual Clamping Units, Spacer Plate

Application areas Further highlights

Table crossbars and slides Freely adjustable hand lever

Width adjustment Symmetrical force application to ball guide rail
Mechanical stops via floating contact profile

Positioning on optical instruments and measuring tables — Precise positioning

Holding forces up to 2,000 N

Characteristic features Spacer Plate
— Simple, reliable construction in compact design For assembly with Ball Runner Blocks, high version,
— Manually operated clamping element without auxiliary SNH R1621 or SLH R1624.

power

A Follow the safety notes for Clamping and Braking Units. =& 187

Model overview, Accessories, Manual Clamping Units, Spacer Plate

HK =5 215 HK =B 216 Spacer Plate =& 217

For Clamping Units
MK, MKS and HK

=[] [Je= I

Pressure applied by hand lever Hand lever disengaged

Clamping by manual pressure

The clamping profiles are pressed
against the web surfaces of the guide
rail by the action of the hand lever.
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Manual Clamping Units HK

R1619 .42 82

Note
Can be used on all Ball Guide Rails
SNS.

Manual clamping
— Operating temperature range t:
0-70°C

Notes for mounting

— Make sure the adjoining structure is
sufficiently rigid.

— Read the mounting instructions
before start-up.

A Follow the safety notes for Size Part number Holding force® Tightening torque
Clamping and Braking Units. =2 187 (N) (Nm)
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 —
X Es

X
v

A

a) Spacer plate (accessory)
b) Position of hand lever adjustable

Size |Dimensions (mm) Weight

A B c E, E, E, H HP 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, ...), a spacer plate is needed =& 217
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Accessories, Clamping and Braking Units

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

Notes for mounting

— Make sure the adjoining structure is
sufficiently rigid.

— Read the mounting instructions
before start-up.

Size Part number Holding force” Tightening torque
A\ Foliow the safety notes for (N) (Nm)
Clamping and Braking Units. =& 187 25/70 | R1619 242 83 1200 ’
35/90 | R1619 342 83 2 000 15

HK wide

A
N3
| Hi
Eq
,,,,,,,,,,,, \,,,,,,,,,,,,“,I
| S2
W i L
AN it _
Y | \ (- O
\ i
B E2 ‘ 1 A
AN ‘ AN — =3
Y i Y
|
,,,,,,,,,,,, | ) L2
a) Position of hand lever adjustable
Size |Dimensions (mm) Weight
A B C E, E, E; H H, L L L,? N, S, (kg)
25/70 120 39 28.2 50 25 7.0 35 30 64 38.5 415 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 T T ] HE
E4 ?d
N ; %
W/ | W/
B | E2
ool
% : N
R1619 .40 65 Size Part number Dimensions (mm) Weight
A B D d E, E, (kg)
Suitable for Clamping Units: 15 R1619 140 65 55 39 4 45 15 15| 0.065
- R1619 .42 60 (MK) 25 R1619 240 65 75 35 4 85 20 20| 0078
~ R1619 .40 60 (MKS) 30 R1619 740 65 90 39 3 85 22 22|  0.077
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 Part number Dimensions (mm) Weight
A B D d E, E, (kg)
Suitable for Clamping Units: 15 R1619 142 85 47 25 4 45 17 17| 0.035
— R1619 .42 82 (HK) 25 R1619 242 85 70 30 4 65 20 20| 0.062
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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Accessories, Rack and Pinion Drive

Product Description, Accessories, Rack and Pinion Drive

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 applica-
tion 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.

Pinion

Shrink disk

Gear unit

Coupling




R310EN 2202 (2009.06)| Ball Rail Systems Bosch Rexroth AG 219

Application examples

Li\,
i
i
1 Gear rack :
| \ |
2 Pinion IL_i_] y[_i_]
3 Shrink disk Y Y
[ : |

A
S

&
Z8y

D
i
A

=)
:‘
NZ

N
]

s
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Normal module | Gear rack Pinion Shrink disk
m, (-) Size Length Part number Version Part number Part number
(mm)
1.5 25
z=20
1200 R2050 213 02 R2051 253 01
dg=24
R3454 011 35
d, =24
z=25
600 R2050 214 02 R2051 254 01
dg = 24
300 R2050 215 02 z=25 R2051 274 01 R3454 01089
dg=25 d, =30
3 30
z=20
1200 R2050 713 02 R2051 353 01
dg =36
z=25
640 R2050 714 02 R2051 354 01
dg =36
320 R2050 715 02
R3454 010 90
35 d, =36
1200 R2050 313 02
z=25 R2051 374 01
dg=28
640 R2050 314 02
320 R2050 315 02
dg = collar diameter (mm) d, = shrink disk (mm)
dg = pinion shaft diameter (mm) = number of teeth (=)
dy, = shaft diameter (mm
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Gear unit Coupling Motor
Center distance Gear ratio Part number Part number Part number
a, (mm) i()
Customer attachments
e.g. shafts, bearings, side drive timing belts, gear unit, motor
i=4.75 R3454 040 14
i=6.75 R3454 040 04
—50 i=9.25 R3454 040 05 R3454 001 08 R3471 095 03
8= i=14.5 R3454 040 06 d, =19 MSK 061
i=19.5 R3454 040 07
i=39.0 R3454 040 08
Customer attachments
e.g. shafts, bearings, side drive timing belts, gear unit, motor
i=4.75 R3454 040 16
i=6.75 R3454 040 17
i=9.25 R3454 040 18
a, =63 ! R3454 001 07 R3471 095 03
i=145 R3454 040 19 d,=19 MSK 061
i=19.5 R3454 040 20
i=39.0 R3454 040 21
i=4.75 R3454 040 15
i=6.75 R3454 040 09
i=9.25 R3454 040 10
a, =63 R3454 001 09 R3471 093 03
i=145 R3454 040 11 dy=24 MSK 076
i=19.5 R3454 040 12
i=39.0 R3454 040 13
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Accessories, Rack and Pinion Drive

Gear Rack with Helical Teeth

Gear Rack with Helical Teeth

— Induction hardened (HRC 54+2)

— Ground teeth, mating surface and
flat surfaces

— Toothing quality grade 6h25

Pinion with helical teeth, with bore
and collar

— Hardened teeth (HRC 58+£2)

— Ground teeth, bore and collar

— Toothing quality grade 6h24

Pinion with helical teeth, with shaft
— Case hardened (HRC 58+2)
on all sides
— Ground teeth and shaft
— Toothing quality grade 6h24

Gear rack with helical teeth

Size Part number Dimensions (mm) Weight

L m H H T T Py B, (B) B, B, Bs S5 (kg)
25 R2050 213 02 1200 1.59 12 16.5 60 30 5 11.5 2240 2160 23.10 45.5 7 5.86
25 R2050 214 02 600 1.59 12 16.5 60 30 5 115 2240 21.60 23.10 45.5 7 2.93
25 R2050 215 02 300 1.59 12 16.5 60 30 5 115 2240 21.60 23.10 45.5 7 1.47
30 R2050 713 02 1200 3.18 14 19.0 80 40 10 14.0 27.50 2247 2547 53.0 9 7.58
30 R2050 714 02 640 3.18 14 19.0 80 40 10 14.0 2750 2247 2547 53.0 9 4.02
30 R2050 715 02 320 3.18 14 19.0 80 40 10 140 2750 2247 2547 53.0 9 2.00
35 R2050 313 02 1200 3.18 16 22.0 80 40 10 17.0 33.15 30.85 33.85 67.0 9 11.25
35 R2050 314 02 640 3.18 16 220 80 40 10 17.0 33.15 30.85 33.85 67.0 9 6.00
35 R2050 315 02 320 3.18 16 220 80 40 10 17.0 33.15 30.85 33.85 67.0 9 3.00

Pinion with helical teeth, with bore and collar
Module m, = 1.59 mm for gear rack size 25, m = 1.5

Number |Part number Dimensions (mm) N Weight
of teeth P d, do b B d,Hé dzh8| (105kgm?) (kg)
20 R2051 253 01 5 34.8 31.831 17.5 43 19 24 1.605 0.1038
25 R2051 254 01 5 42.8 39.789 17.5 43 19 24 3.601 0.164

Module m, = 3.18 mm for gear rack size 30 - 35, m_ =3

Number |Part number Dimensions (mm) Jp Weight
of teeth P, d, dy b B d, He dgh8| (105kgm?) (kg)
20 R2051 353 01 10 69.7 63.662 23 55 30 36 2.982 0.539
25 R2051 354 01 10 85.6 79.578 23 55 30 36 7179 0.860
Customer drive shaft for pinion ver- A For safe torque transmission, the clearance between the customer shaft
sion with bore and collar combined and the bore must not be more than 0.017 mm. The shaft must be manufac-

with shrink disks. tured with a tolerance of j6.
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Pinion with helical teeth with shaft for worm gear unit
Module m, = 1.59 mm for gear rack size 25, m = 1.5
Number Part number Dimensions (mm) J Weight
of teeth P, d, dy b b, dgi6 B dy| (105kgm?) (kg)
25 R2051 274 01 5 42.8 39.789 17.5 25 25 130 32 7147 0.622
Module m, = 3.18 mm for gear rack size 30 - 35, m =3
Number Part number Dimensions (mm) Jp Weight
of teeth P, d, d, b b, dgi6 B dy| (105kgm?) (kg)
25 R2051 374 01 10 85.6 79.587 23 33 28 160 38 7.871 1.598
Number Maximum transmittable torques M, .. (Nm)
of teeth Module 1.59 mm Module 3.18 mm Module 3.18 mm
Gear rack size 25 Gear rack size 30 Gear rack size 35
P,=5 P,=10 P,=10
20 56 270 320
25 70 330 380
m, = transverse module
m, = normal module
p, = pitch
d, = nominal diameter of pinion
J_ = mass moment of inertia of gear wheel
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High-Performance Servo Gear Units with Adjustable Backlash

These high performance worm gears
have been specially developed for use
with the latest AC and DC servo motors.

Typical features of these high-

performance gear units are:

- Adjustable low-backlash gearing
(backlash < 27)

— Up to 70% higher load capacities

— Casing of light metal for optimal heat
dissipation

— Robust tapered-roller bearings of the
hollow drive output shaft permitting
greater additional forces

The tooth shape has been optimized

to allow easy adjustment of the gear
backlash by simply changing the center
distance using eccentric flanges. The
use of ground, right-hand worms, a
worm gear made from special worm-gear
bronze, and dip-feed lubrication (special
synthetic oil) ensures a high degree of
efficiency, smooth running in both direc-
tions of rotation, and a long service life.
The casing is machined on all sides.

Its many fixing bores and tapped holes
permit mounting in any position.

The demand for an absolutely force-
locking and virtually torsion free con-
nection between the gear unit and the
output shaft, especially in intermittent
operation, is met by a new gear version
designed for shrink disk fastening of the
output shaft.

A special coupling ensures backlash-free
power transmission from the drive motor
to the servo gear. On the gear side, in-
ternal gearing meshes with the crowned
splines of the drive shaft. On the motor
side the smooth drive shaft is rigidly
clamped by annular spring elements.

Gear ratio i Center distance a; = 50 mm Center distance a;, = 63 mm
for servo motor MSK 061 for servo motor MSK 061 for servo motor MSK 076
Part number Jge | Part number J4e | Part number Uss
(10 kgm?) (104 kgm?) (10~ kgm?)
4.75 R3454 040 14 0.4830 R3454 040 16 1.8560 R3454 040 15 1.8560
6.75 R3454 040 04 0.4140 R3454 040 17 1.3720 R3454 040 09 1.3720
9.25 R3454 040 05 0.3490 R3454 040 18 0.9825 R3454 040 10 0.9825
14.50 R3454 040 06 0.2800 R3454 040 19 0.9590 R3454 040 11 0.9590
19.50 R3454 040 07 0.1960 R3454 040 20 0.6940 R3454 040 12 0.6940
39.00 R3454 040 08 0.2310 R3454 040 21 1.0100 R3454 040 13 1.0100

J,. = mass moment of inertia of gear

ge
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Center Motor Dimensions (mm)
distance
a, (mm) a a, a, a, b b, ¢ dh8 DG7 e f g G
50 £0.12 MSK 061 85 138 118 80 100 137 100 14.7 95 130 115 45 M8
63 +£0.2 MSK 061 110 175 145 105 130 168 125 24.7 95 130 115 52 M8
63 +£0.2 MSK 076 110 175 145 105 130 168 125 24.7 110 165 140 52 M10
Center Motor Dimensions (mm) Weight
distance (kg)
a, (mm) h i | m pH6 Ph8 r S S t X y
50 £0.12 MSK 061 160 95 238 MB8x16 30 25 168 18 10 16 5 58 8.0
63 £0.2 MSK 061 195 115 265 M10x15 36 28 180 18 11 25 5 48 12.0
63 £0.2 MSK 076 195 115 270 M10x15 36 28 185 18 11 25 5 53 12.5
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Accessories, Rack and Pinion Drive

High-Performance Servo Gear Units with Adjustable Backlash

Selection and load tables for high-performance servo gear units

The values in the table are based upon be necessary to consider temperature
wear or maximum flank load at 12,000 h limits! (If in doubt, please consult us.)
full load and on servo operation. With Gearing efficiency =& 229

continuous full-load operation it may

Drive power and transmitted torque
For drive speed n,
500 (min~1) 750 (min1) 1000 (min~") 1500 (min~) 3000 (min~) 4000 (min~1) 5000 (min~)

ao i Mp pa Mte Pa Mte Pa Mte Pa Mte Pa Mte Pa Mte Pa Mte
(mm) ()] (Nm)| &W)| (Nm)| W)|[ (Nm)|[ (W)| (Nm)| W)| (Nm)| W)| (Nm)| W)| (Nm)| (W)| (Nm)
50 4.75| 550| 0.81 65| 1.20 65| 1.70 70| 2.52 70| 5.00 70| 6.20 65| 7.30 61

6.75| 400| 0.50 56| 0.77 59| 1.10 63| 1.75 69| 3.50 69| 4.40 65| 5.20 61
9.26| 275( 0.32 48| 0.50 51 0.70 54| 1.10 58| 255 70| 355 70| 4.10 65
1450| 350| 0.26 57| 0.40 60| 0.50 65| 0.89 70| 1.82 75| 250 75| 3.15 75
19.50| 250| 0.16 45| 0.25 48| 0.34 50| 0.55 55 1.20 65 1.65 65| 210 65
39.00| 200| 0.12 53| 0.17 56| 0.24 60| 0.37 65| 0.77 75 1.00 75 1.25 75
63 4.75( 1000| 2.10 170 3.30 180 | 4.40 180 | 6.11 170 | 10.30 145 13.20 135 - -
6.75| 750 1.50 170 2.35 180 3.10 180 | 4.25 170 7.20 145 9.30 135 - -
9.26| 500( 0.74 115 1.18 125 1.63 130 2.62 135 4.93 135 6.35 126 - -
1450| 600| 0.74 165 1.19 180 1.54 180 | 2.45 180 | 4.18 170 | 5.25 160 - -
19.50| 500| 0.39 115 0.61 125 0.85 130 1.28 135 2.98 165 | 3.83 155 - -
39.00| 450| 0.30 140 0.44 150 0.61 160 | 0.97 175 1.88 190 255 190 - -

a, = center distance P, = drive power
i = gear ratio M,, = transmitted torque
M, = maximum permissible drive torque

Special couplings for motor/gear units Gear unit side Motor side

Rigid model, nitrided, pre-assembled for
motor shafts without key

Bore on gear unit side, low-clearance
internal spline similar to DIN 5480 for
push-fitting

Concen-
L4 tricity reference for mounting

Bore on motor side with annular spring
elements as clamping connection

Part number Dimensions (mm) J. M, Weight

d, d, D, D, I, 1, 1 L L G| (10*kgm?) (Nm) (kg)
R3454 001 08 19 15x1.25x10 48 29 240 16 5 400 180 4xMb5 0.799 7 0.40
R3454 001 07 19 15x1.25x10 48 29 23.0 17 5 550 180 4xM5 0.853 7 0.45
R3454 001 09 24 25x1.25x18 50 29 415 24 6 665 595 4xM6 2.628 10 0.75

J

Cc

Ma

mass moment of inertia, coupling
tightening torque
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Shrink disk clamping kits for output shafts
Supplied as complete kits L,
Lo ‘
11 W__‘
||
Nse
. D)
®d2 4 /’ ®d1
A
Part number Dimensions (mm) J, M, Weight
d, d, D L L, G| (1074 kgm?) (Nm) (kg)
R3454 011 35 24 19 50 25.7 21.1 6xM5 1.756 5 0.20
R3454 010 89 30 25 60 26.8 23.3 7xM5 1.756 5 0.30
R3454 010 90 36 30 72 29.3 24.9 5xM6 4.029 12 0.40
J, = mass moment of inertia of shrink disk
M, = tightening torque
AC Servo Motors MSK
Note Hs
— All MSK motors have an absolute
multiturn encoder. IF}\ HHT
_ |
. 3
— The motors can be supplied com- «
plete with controller and control unit. — N~ T
For more detailed information on mo- wln
tors and control systems, please refer QR T B
to the catalogs “ECODRIVE Cs”
and “IndraDrive for Linear Motion B 1
Systems.” 2
B L
Dimensions (mm)
A B, B, B,| @Dk6| OE j6 OF| G H, H, H,| L with brake R
MSK 061C 116 40 3 9.5 19 95 130 9 98 84.0 37.0 264.0 R18
MSK 076C 140 50 4 14.0 24 110 165 11 110 95.4 57.5 292.5 R12
Motor data
Description Unit | MSK061C-0600-NN-M1-UG1-NNNN | MSK076C-0450-NN-M1-UG1-NNNN
Part number R3471 095 03 R3471 093 03
Maximum rotary speed e (min=1) 6000 5000
Maximum perm. drive torque M, o (Nm) 32 435
Motor mass moment of inertia Jo (10-%kgm?) 750 4300
Mass of motor m,, (kg) 8.3 13.8
Holding brake
Brake holding torque M,, (Nm) 10.0 11.0
Brake mass moment of inertia Jor (10-%kgm?) 59 360
Mass of brake My, (kg) 0.5 1.1
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Accessories, Rack and Pinion Drive

Technical Data and Calculations

Preload-dependent frictional drag Fp, Size Frictional forces for preload class (N)

CO (up to approx. 10 pm) C1 (2% C) C2 (8% C) C3 (13% C)

Ball Runner Block .N. (..., normal, ...) 25 13.5 18.5 225 26.5
on guide rail with cover strip 30 15.8 21.8 26.8 82.8
35 20.8 28.8 34.8 42.8

Ball Runner Block L. (..., long, ...) Size Frictional forces for preload class (N)

on guide rail with cover strip CO (up to approx. 10 pm) C1 (2% C) C2 (8% C) C3(13% C)
25 13.5 20.5 25.5 30.5
30 15.8 23.8 29.8 36.8
35 20.8 29.8 37.8 48.8
Load-dependent friction force F, a = acceleration (m/s?)
FRQ = Fcomb -0.003 d, = nominal diameter of pinion  (mm)
comb = combined equivalent dynamic
load on bearing =& 14 (N)
Mass of the components m_ N oemo4modmo4m +m 4+ F. = thrust (N)
co m br c ge sr fL = life expectancy factor ()
Mo + Moo Fry = preload-dependent
frictional drag (N)
Fro, = load-dependent friction force  (N)
Thrust for traveling axis F, g = gravitational
Fi=(m,+m,) ra+n-Fo +Fg, acceleration 9.81 (m/s?)
i = gear ratio )
S = mass moment of inertia
of brake (kgm?2)
Thrust for lifting axis F| J, = mass moment of inertia,
(vertical mounting) Fo=%(m,+m,) g+ coupling (kgm?)
(Mg, +my) ra+n-Fgy+Fg, J,, = mass moment of inertia,
components (kgm?)
I = mass moment of inertia
Required drive torque M, req F,-d, of motor (kgm?)
M, roq = 2000 ks = operating factor (=)
my,, = mass of components (kg)
m, = mass of motor (kg)
Maximum permissible drive torque Mp LY. m,, = mass of brake (kg)
Mp = kf .S. fL m, = mass of coupling (kg)
Mg = mass of gear (kg)
m,, = mass of shrink disk (kg)
Operating factor k; m, = mass of gear wheel (kg)
Drive Operating factor k; of the machine to be driven m,, = mass of carriage (kg)
uniform moderate shocks heavy shocks m, = moved external load (kg)
Uniform 1.00 1.25 1.75 M, oq = required drive torque (Nm)
Moderate shocks 1.25 1.50 2.00 M. . = max. permissible
Heavy shocks 1.50 1.75 2.25 motor torque (Nm)
M, = max. perm. drive torque (Nm)
n = number of runner blocks ()
Safety factor S S—11-14 Npecy = Maximum permissible
' ’ rotary speed of mechanical
system (min1)
S = safety factor (=)
Condition Voesh = Maximum permissible linear
Ma req < Mp speed of mechanical system (m/s)




R310EN 2202 (2009.06) | Ball Rail Systems Bosch Rexroth AG 229

Life expectancy factor f, Life expectancy factor f,
Axial bearing distance b 1 x tooth width 2 x tooth width

Axial distance between rotary bearing Peripheral speed Lubrication Lubrication

centerline and pinion tooth width (m/s) (m/min) continuous daily| continuous daily

centerline 0.5 30 0.85 0.95 1.05 1.15
1.0 60 0.95 1.10 1.15 1.30
1.5 90 1.00 1.20 1.20 1.45
2.0 120 1.05 1.30 1.25 1.60
3.0 180 1.10 1.50 1.40 1.90
5.0 300 1.25 1.90 1.55 2.30

Gearing efficiency of servo worm 100 |

gear units 95
with driving worm and under full load gg
Center distance a; = 50 mm ~ 80
I
__ 75
=
_8 > 70
c O
s & 65
< .0
g2 e
=% 55
50 !
0 1000 2000 3000 4000 5000 6000
Rotary speed (min~!) ———#»
Center distance a, = 63 mm 100
95
90 .
sl 21
T 80 g
— 75
= =
850
£59
Q.8 60
S % 55
50 ;
0 1000 2000 3000 4000 5000 6000 6000 6000 6000
Rotary speed (min~!) ———3
Maximum permissible linear speed n-d, Jo« = mass moment of inertia
Vimech Of mechanical system Vmeeh = Mmech” 60~ 1000 - | of mechanical system (kgm?)
Jge = mass moment of inertia
of gear (kgm?2)
Translatory mass moment of inertia of dy 2 . J, = mass moment of inertia
external load J, referred to the drive Ji=mg, ( ) 10 of gear wheel (kgm?)
journal J, = mass moment of inertia
of shrink disk (kgm?)
Mass moment of inertia of gear wheel 78 J, = translatory mass moment
Jp (calculation for customer-supplied Jp = Z VZyI. r2e —12 of inertia of external load
pinion) 2-10 referred to the drive journal  (kgm2)
Tz = radius single cylinder,
gear wheel from 1 ... n (mm)
Mass moment of inertia of do V . Vg,.;= volume single cylinder,
components J_ oo = Meo ( 2 ) 10 gear wheel from 1 ... n (mm3)
V = mass moment of inertia ratio )
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Accessories, Rack and Pinion Drive

Technical Data and Calculations

mg, Jpp My
- "
A/ '
Mass moment of inertia of mechanical 1
system ‘jex Jex = ‘]c + Jge + E : (Jsr+ ‘]p+ Jt + Jco)
Mass moment of inertia ratio V Jot b Application area v
V= % = 1<V<6 Handling <86.0
m Processing <15
Maximum permissible additional | C.enter Dlmensmn.s Max. additional load
loads on gear output ‘ E distance center casing/
The data given are reference values. The ! "z center teeth . .
forces arising from the choice of tooth i radial axial
system must also be considered. ! ] Foy a, I F, F.,
It is assumed that the point of action of as ; s (mm) (mm) (N) (N)
the force is the center of the shaft jour- JWJJ)?*W v | 50 90 3600 1800
nal. In cases where axial forces occur in k:/ 140 2300 1800
addition to high radial forces, please ask e 63 110 5000 2500
for advice. 160 3500 2500

radial force on gear wheel
= axial force on gear wheel

Mmoo
|
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Lubrication and Mounting

Lubrication of the gear rack
drive

Lubricants for gear racks

Lubricants for runner blocks

Mounting the gear rack
Composite gear racks are mounted with
the help of a rack mounting tool.

Rack mounting tools

Tooth flank clearance:

Fixed length increments

A Recalculate all screw connec-
tions to check their strength!

A For vertical applications, provide
safety devices to prevent equipment
from crashing down!

Bosch Rexroth AG 231

The teeth of the gear rack must be lubricated with grease approx. every 8 hours.
For units used in difficult operating conditions the lubrication intervals must be

shortened.

Gear racks and pinions must be cleaned to remove dirt and residues of old grease.

Recommended lubricants for felt gear
rack lubrication:

Kliber Microlube GB 0
Kliiber Structovis AHD

Recommended lubricants for brush/
manual lubrication:

Other lubricants:

Rexroth Dynalub 520

Kliber Microlube GB 0
Other lubricants:
Rexroth Dynalub 510

Part number |Designation acc. to Consistency| Temperature Packaging

class range unit

Rexroth DIN 51825 per (°C)
DIN 51818
R3416 037 00 [Dynalub 510 |KP2K 2 -20 to +80 1x 400g
R3416 043 00 |Dynalub 520 | GPOOK 00 -20 to +80 1x 400g
Runner blocks are pre-lubricated with Dynalub 510 grease.
Dynalub 510 is also recommended for re-lubrication.
Rack mounting tool
Size Part number Dimensions (mm)
L m,

25 R2052 213 01 200 1.59
30 R2052 713 01 200 3.18
35 R2052 713 01 200 3.18

To be adjusted according to the required level of precision. For normal applications,
do not set a value smaller than 0.04 mm over the entire travel path.

R2050 .13 02

nx 1200

R2050 .15 02
300/320

R2050 .13 02

nx 1200

R2050 .14 02
600/640

R2050 .13 02

nx 1200

R2050 .15 02
300/320

R2050 .14 02
600/640
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Mounting Instructions, Ball Runner Blocks and Ball Guide Rails

General Notes

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 runner
blocks with screws and locating pins.
This information is provided separately
alongside the descriptions of the indi-
vidual types of Ball Rail Systems.

Mounting examples
Ball guide rails

Each guide rail has ground reference
surfaces on both sides.

Possibilities for side fixing:

1 Reference edges

2 Retaining strips

3 Wedge profile retaining strips

Note

— Guide rails without side fixing have to
be aligned straight and parallel when
mounting, preferably using a straight-
edge.

— Recommended limits for side load if
no additional lateral retention is pro-
vided, see the individual ball runner
blocks.

Ball runner blocks

Each runner block has a ground refer-
ence edge on one side (see dimension
V, in the dimension drawings).

Possibilities for additional fixing:
1 Reference edges

2 Retaining strips

4 Locating pins

Note
— After mounting, it should be possible
to move the runner block easily.

Notes for mounting

— Before installing the components,
clean and degrease all mounting
surfaces.

— Follow the mounting instructions!
Send for the “Mounting Instructions
for Ball Rail Systems.”

A During overhead (top down)

or vertical assembly, damage to

the runner block resulting in loss or
breakage of balls may cause the run-
ner block to come away from the rail.
Secure the runner block to prevent it
from falling!

Danger to life and limb!

The use of fall arresting devices is
recommended!

Ball Rail Systems | R310EN 2202 (2009.06)

Rexroth Ball Rail Systems are high-grade
quality products. Particular care must be
taken during transportation and subse-
quent 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 with fixing of both guide rails and runner blocks
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Mounting

Load on the screw connections
between the guide rail and the
mounting base

The high-performance capability of Ball
Rail Systems may cause the load limits
for screw connections as specified in
DIN 645-1 to be exceeded. The most
critical point is the screw connection
between the guide rail and the mounting
base.

A If the static lift-off loads F or
moments M, exceed the maximum
permissible loads in the table, the
screw connections must be sepa-
rately recalculated (see VDI guideline
2230). Side loads must be added

to the lift-off loads F, irrespective of
whether there is lateral fixing or not.
=319

1) The values shown in the table apply
under the following conditions:

- Mounting screws in quality 12.9
(for screws in quality 8.8, the values
will be approximately 40% lower)

— Screws tightened using a torque
wrench

- Screws lightly oiled

- Parts screwed down to steel or cast
iron bases

— Screw-in depth at least 2 x the thread
diameter

Standard Ball Rail Systems

Bosch Rexroth AG
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Ball Size | Maximum permissible loads?
guide Short runner block Normal runner block | Long runner block
rail
FKS R1661 FNS R1631 FLS R1653, R2002
FKS R1665, R2000 FNS R1651, R2001 SLS R1623, R2012
SKS R1662 SNS R1622, R2011 SLH R1624
SKS R1666, R2010 SNS R1632
FKN R1663 SNH R1621
SKN R1664 FNN R1693
SNN R1694
Fmax (N) Mt max (Nm) Fmax (N) Mt max (Nm) Fmax (N) Mt max <Nm)
R1605 15 6 040 41 7 050 47 8 060 54
R1606 20 10 000 90| 11700 106 13 400 121
R1645 25 14 600 154 17 100 180 19 500 205
R2045 30 - 360 | 32400 420 37 100 480
35 27 500 440 | 32100 510 36 700 580
45 - -| 78100 1680 89 300 1920
55 - - | 107 800 2690 | 123200 3080
65 - -1 152 300 4490( 174100 5130
R1607 15 - 67| 11600 78 13 300 89
R1647 20 - 128 ( 16 500 149 18 900 170
R2047 25 14 300 150 16 700 170 19100 200
30 - 350 | 31700 410 36 200 470
35 27 100 430 | 31600 500 36 200 570
45 - -| 77700 1670 88 800 1 900
55 - - | 106 800 2670| 122100 3050
65 - - | 150 850 4450 | 172 400 5080
Wide Ball Rail Systems
Ball guide | Size Maximum permissible loads?
rail Wide runner block BNS R1671, CNS R1672
Fmax (N) Mt max (Nm)
R1673 20/40 14100 227
R1675 25/70 33 500 890
R1676 35/90 64 800 2 390
R1677 20/40 13 800 224
25/70 33 700 900
35/90 63 700 2 350

Ball guide rail
for mounting from above

SNS: R1605, R1606, R1645, R2045
BNS: R1673, R1675, R1676

Ball guide rail

for mounting from below

SNS: R1607, R1647, R2047
BNS: R1677
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Mounting Instructions, Ball Runner Blocks and Ball Guide Rails

Mountlng Guide rail with normal and long runner blocks
Reference edges, corner radii, Ball runner blocks (flanged) Ball runner blocks (slimline)
screw sizes and tightening FNS, FLS, FNN SNS, SLS, SNH, SLH, SNN
torques

Ball guide rails Ball guide rails Ball guide rails
Note R1605, R1606, R1645, R1607, R1647, R2047 R1605, R1606, R1645,
The combinations shown here are ex- R2045 R2045
amples. Basically, any ball runner block (for mounting from above)  (for mounting from below) (for mounting from above)

may be combined with any of the ball
guide rail types offered.

A Always check the safety of
the screws in the case of high lift-off
loads! =& 233

Dimensions and recommended limits for side load if no additional lateral retention is provided

Size |Dimensions (mm) Screw sizes
Ball runner block Ball guide rail
01 022) 041) 2) 05 03 06
1ISO 4762 DIN 6912 1SO 4762 1SO 4762| 1SO 4762 1SO 4762
h1 min h1 max hz N8 N10 r1 max r2 max 4 pcs 2 pcs 6 pcs 4 pcs
15 2.5 3.5 4 6 7.0 0.4 0.6 M4x12 M4x10 Mb5x12 M4x12 M4x20 M5x12
20 2.5 4.0 5 9 9.5 0.6 0.6 Mb5x16 Mb5x12 M6x16 Mb5x16 M5x25 M6x16
109 -
25 3.0 5.0 5 10 12.0 0.8 0.8 M6x20 M6x16 M8x20 M6x18 M6x30 M6x20
119) -
30 3.0 5.0 6 10 9.0 0.8 0.8 M8x25 M8x16  M10x20 M8x20 M8x30 M8x20
35 3.5 6.0 6 13 13 0.8 0.8 M8x25 M8x20  M10x25 M8x25 M8x35 M8x25
45 4.5 8.0 8 14 13 0.8 0.8 M10x30 M10x25 M12x30 M10x30| M12x45 M12x30
55 7.0 10.0 10 20 23 1.2 1.0 M12x40 M12x30 M14x40 M12x35| M14x50 M14x40
65 7.0 10.0 14 22 26 1.2 1.0/ M14x45 M14x35 M16x45 M16x40| M16x60 M16x45

Permissible side load Screw strength class | Permissible side load without lateral retention4

The recommended limits for permissible Ball runner block Ball guide rail

side loads without additional lateral O, 0," o, (o o, 0,
retention indicate the approximate upper ~_88% 1%C 15%C  23%C 11%C| 6%C  6%C
limits for screws in two strength classes. 8.89 8%C 13%C 18%C 8% C 4% C 4% C
In other cases, the permissible side load ~ _12:9% 18%C 22%C  35%C 18%C| 10%C 10%C
must be calculated from the screw ten- 12.99 14%C  18%C 26%C  14%C 7% C 7% C

sion force. This can be up to about 15% 1) When mounting the runner block from above using only 4 O, screws:
less when using screws in strength class Permissible side load 1/3 lower, and lower rigidity
10.9 instead of 12.9. 2) For runner block mounting with 6 screws:
Tighten the centerline screws with the tightening torque M, for strength class 8.8.
3) Ball Runner Block SNN
4) Calculated with stiction coefficient u = 0.12
5) Ball Runner Blocks FNS, FNN, SNS, SNN, SNH
6) Ball Runner Blocks FLS, SLS, SLH
7) When mounting with 2 O, screws and 4 O, screws

Recommended tightening torques M,  ©™@ M4 M5 mé M8 Mi0| M12| Mi4| Mi6
of the fastening screws per VDI 2230 8.8 ﬁ Mymax| 27| 55 95 23 46 80| 125| 195
for py = pg = 0125 12.9 (Nm)| 46| 95| 160 39| 77| 135 215| 330
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Locating pins Ball runner block (flanged) Ball runner block (slimline)
FNS, FLS, FNN SNS, SLS, SNH, SLH, SNN
A If the recommended limits for
permissible side loads are exceeded
(see values for the individual runner
block types), the runner block must
be additionally fixed by means of
locating pins.

Sio

Recommended dimensions for the pin _ No
holes are indicated in the drawings
and table.
Possible pin types
— Taper pin (hardened) or
- Straight pin ISO 8734
Note - o
- Rough-drilled holes made for produc- |” : ‘” |” : ‘”
tion reasons may exist at the recom- ( ZN ) 7
mended pin hole positions on the \“D ’\@
runner block centerline (@ < S,). L;d:\} | 7 :
These may be bored open to accom- R L@;\ & ~
modate the locating pins. - \\{4/’ o= R
| |
— If the locating pins have to be driven ”é} ''''''' :* *'*'*'é} Eo {‘},,,,1,,,,{!} - |E
in at another point (e.g. when the lube i i
port is central), dlmensmn E.2 mgst I 7(;5) AT A | Py
not be exceeded in the longitudinal {@) \%, i’ v : \%
direction (for dimension E,, see the i ‘ b j
tables for the individual runner block @ VhY
I W
types). : :
Observe dimensions E; and E,! \ |
\ \
— Only prepare the pin holes after the EL E— SLESE |3
installation is complete. E4 Es
— Send for the publication “Mounting
Instructions for Ball Rail Systems.”
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 45 60 19.0 12
65 140 76 60 22.0 14

1) Taper pin (hardened) or straight pin (ISO 8734)
2) Ball Runner Block FNN and SNN
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Mounting Instructions, Ball Runner Blocks and Ball Guide Rails

Mountlng Guide rail with short and super runner blocks

Reference edges, corner radii, Ball runner blocks (flanged) Ball runner blocks (slimline)
screw sizes and tightening FKS, FKN SKS, SKN
torques

Note Ball guide rails Ball guide rails Ball guide rails

The combinations shown here are ex- R1605, R1606, R1645 R1607, R1647 R1605, R1606, R1645
amples. Basically, any ball runner block (for mounting from above)  (for mounting from below) (for mounting from above)

may be combined with any of the ball
guide rail types offered.

Screw mounting of runner blocks using
two screws is fully sufficient up to maxi-
mum load.

(See maximum permissible force and
moment loads indicated under the
individual runner block types.)

A Always check the safety of the
screws in the case of high lift-off
loads! =& 233

Dimensions and recommended limits for side load if no additional lateral retention is provided

Size |Dimensions (mm) Screw sizes
Ball runner block Ball guide rail
0, o, Oy (08 O,
1SO 4762 1ISO 4762 1ISO 4762 1SO 4762 1ISO 4762
h1 min h1 max h2 N8 N10 rl max r2 max 2 pcs 2 pcs 2 pcs

15 2.5 3.5 4 6 7.0 0.4 0.6 M4x12 M5x12 M4x12 M4x20 Mb5x12

20 2.5 4.0 5 9 9.5 0.6 0.6 M5x16 M6x16 Mb5x16 Mb5x25 M6x16
10" —

25 3.0 5.0 5 10 12.0 0.8 0.8 M6x20 M8x20 M6x18 M6x30 M6x20
110 -

30 3.0 5.0 6 10 9.0 0.8 0.8 M8x25 M10x20 M8x20 M8x30 M8x20

35 3.5 6.0 6 13 13.0 0.8 0.8 M8x25 M10x25 M8x25 M8x35 M8x25

Permissible side load Screw strength class | Permissible side load without lateral retention?

The recommended limits for permissible Ball runner block Ball guide rail

side loads without additional lateral 0, o, O; 0, Og
retention indicate the approximate upper 8.8 8% C 12% C 8% C 9% C 9% C
limits for screws in two strength classes. 129 13%C 21%C 13%C 15%C 15%C

In other cases, the permissible side load 1) Ball runner block SKN

must be calculated from the screw ten- 2) Calculated with stiction coefficient p = 0.12
sion force. This can be up to about 15%

less when using screws in strength class

10.9 instead of 12.9.

Recommended tightening torques M, @7 M4 M5 M6 M8 M10
of the fastening screws per VDI 2230 8.8 ﬁ M, max 2.7 5.5 9.5 23 46
for py =g =0.125 12.9 (Nm) 4.6 9.5 16.0 39 77




R310EN 2202 (2009.06) | Ball Rail Systems Bosch Rexroth AG 237

Locating pins Ball runner block (flanged) Ball runner block (slimline)
FKS, FKN SKS, SKN

A If the recommended limits for
permissible side loads are exceeded
(see values for the individual runner
block types), the runner block must
be additionally fixed by means of
locating pins

Recommended dimensions for the pin Ng
holes are indicated in the drawings
and table
Possible pin types
— Taper pin (hardened) or
- Straight pin ISO 8734
Note ST TR
- Rough-drilled holes made for produc- ) |” | ‘” |” \ ‘”
. . | |
tion reasorys may eX|s't .at the recom- {(‘3 @
mended pin hole positions on the i ‘
runner block centerline (& <S,,). : 1
These may be bored open to accom- N . ) A\ 1 A
modate the locating pins. Observe &) | b E N O E
. . N | N 10 Vb ‘ Vi 10
dimensions E, and Eg! \/ : \/ N N7
. Foh 722
— Only prepare the pin holes after the | N1/ ] N
installation is complete. H ; H ) ‘
i i
- Send for the publication “Mounting A |
Instructions for Ball Rail Systems.” | -~ | |
nstructions for Ball Rail Systems E, Es
Size Dimensions (mm)
E4 E5 E10 L1o1) 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

Permitted alignment error for
Super Ball Runner Blocks

at the guide rail and at the runner
block
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Mounting Instructions, Ball Runner Blocks and Ball Guide Rails

Mountlng Guide rail with wide runner block

Reference edges, corner radii, Ball runner blocks (flanged) BNS

screw sizes and tightening

torques Ball guide rails Ball guide rails
R1673, R1675, R1676 R1677

Note (for mounting frgzm above) o (for mountingofrom below)

The combinations shown here are ex-
amples. Basically, any ball runner block
may be combined with any of the ball
guide rail types offered.

A Always check the safety of
the screws in the case of high lift-off
loads! = 233

Ball runner blocks (compact) CNS
Ball guide rails R1673, R1675, R1676
(for mounting from above)

O, Oy

& N

&
hy Lrﬁﬂ

}"r \:
hy < i

AN
O3

P
@

57

A

Dimensions and recommended limits for side load if no additional lateral retention is provided

Size |Dimensions (mm) Screw sizes
Ball runner block Ball guide rail
o1 022) 041) 2) 03 06
1SO 4762 DIN 6912 1SO 4762 1ISO 4762 1ISO 4762
h1 min h1 max h2 N8 N83) N10 I’1 max r2 max 4 pcs 2 pcs 6 pcs
20/40 2.0 2.5 4 9.5 11 55 0.5 0.5 Mbx16 Mb5x12 M6x16 M4x20 M5x12
25/70 3.0 4.5 5 10.0 13 9.0 0.8 0.8 M6x20 M6x16 M8x20 M6x30 M6x20
35/90 3.5 6.0 6 13.0 - 11.0 0.8 0.8 M8x25 M8x20 M10x25 M8x35 M8x25

Permissible side load Screw strength class | Permissible side load without lateral retention®

The recommended limits for permissible Ball runner block Ball guide rail

side loads without additional lateral 0, 0,” o, 0, O
retention indicate the approximate upper 8.8 8% C 11% C¥ 16% C 8% C 8% C
limits for screws in two strength classes. ~ _12:9 18%C  16%C¥ 24% C 13%C 13% C
In other cases, the permissible side load 1) When mounting the runner block from above using only 4 O, screws:

must be calculated from the screw ten- Permissible side load 1/3 lower, and lower rigidity

sion force. This can be up to about 15% 2) For runner block mounting with 6 screws:

less when using screws in strength class Tighten the centerline screws with the tightening torque M, for strength class 8.8.

10.9 instead of 12.9. Centerline screws should always be used, otherwise the preload may be reduced.

3) Ball runner blocks CNS
4) Calculated with stiction coefficient u = 0.12
5) When mounting with 2 O, screws and 4 O, screws

Recommended tightening torques M, pe, M4 M5 Mé M8 M10
of the fastening screws per VDI 2230 88 | # M, max 2.7 5.5 9.5 23 46
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Locating pins Ball runner block (flanged) Ball runner block (compact)
BNS CNS
A If the recommended limits for
permissible side loads are exceeded
(see values for the individual runner
block types), the runner block must
be additionally fixed by means of
locating pins

Lio

p

Recommended dimensions for the pin
holes are indicated in the drawings
and table

Possible pin types
— Taper pin (hardened) or AT AT e

|
— Straight pin ISO 8734 S

Note & (e} -4 5 -
- Rough-drilled holes made for produc-
tion reasons may exist at the recom- .
mended pin hole positions on the N S |Ee T T E;
runner block centerline (& <S,,).
These may be bored open to accom-
modate the locating pins.

iy

74
W

N7
asY)
N7
1
N
7
Y\
&

N/
Va1 Ve
NI

— If the locating pins have to be driven | I ]
in at another point (e.g. when the lube
port is central), dimension E, must
not be exceeded in the longitudinal
direction (for dimension E,, see the
tables for the individual runner block
types).

Observe dimensions E, and E!

Size Dimensions (mm)

E, Es Lyo” N
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)

— Only prepare the pin holes after the
installation is complete.

— Send for the publication “Mounting
Instructions for Ball Rail Systems.”
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Mounting Instructions, Ball Runner Blocks and Ball Guide Rails

Installation Tolerances

Vertical offset

Permissible vertical offset in the
transverse direction S,

The tolerance for dimension H (“Accuracy
classes and their tolerances” “ 2 26)
must be ducted from the permissible
vertical offset S,.

If S, <0, select other tolerances when
combining accuracy classes = E 27.

Preload classes
CO0 = without preload

C1 = preload 2% C
C2 = preload 8% C
C8 = preload 13% C

The vertical offset values S, and S,
apply to all ball runner blocks of the

standard range.
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Provided the vertical offset is kept within
the stated tolerances for S, and S,,, its

influence on the service life can generally
be neglected.

S,=a-Y

Ball runner blocks

= permissible vertical offset

of the guide rails (mm)

= distance between guide rails  (mm)
= calculation factor,

transverse direction )

Calculation factor Y for preload class

Co C1 Cc2 C3
Steel Ball Runner Blocks 43-104 2.8-104 1.7-104 1.2-104
Steel Ball Runner Blocks, short 52-104 3.4-10* - -
Super Ball Runner Blocks 8.0-10* 6.0-104 - -
Aluminum Ball Runner Blocks 7.0-104 5.0-10* - -




R310EN 2202 (2009.06) | Ball Rail Systems

Permissible vertical offset in the
longitudinal direction S,

The tolerance “max. difference of dimen-

sion H on the same rail” (“Accuracy
classes and their tolerances” =2 26)
must be deducted from the permis-
sible vertical offset S, of the ball runner
blocks.

If S, <0, select other tolerances when
combining accuracy classes =B 27.

Permissible deviation from straight-
ness in the longitudinal direction with
two consecutive Super Ball Runner
Blocks

The runner blocks can automatically
compensate for longitudinal offsets of
up to 10".
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S, = permissible vertical offset
of the runner blocks (mm)
Sy=b-X b = distance between
runner blocks (mm)
X = calculation factor,
longitudinal direction =)
Ball runner blocks Calculation factor X for preload class
Short Normal Long
Steel Ball Runner Blocks 6.0-107° 43-10-5 3.0-10°°
Aluminum Ball Runner Blocks - 6.0-1075 -
[ — J

=
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Mounting Instructions, Ball Runner Blocks and Ball Guide Rails

Installation Tolerances

Parallelism of the rails after The values for parallelism offset P, apply ~ Provided the parallelism offset P, is
mounting to all ball runner blocks of the standard kept within the stated tolerances, its
range. influence on the service life can generally
measured at the guide rails and be neglected.
at the runner blocks The parallelism offset P, causes a slight
increase in preload on one side of the
assembly.

Permissible parallelism offset P,

Ball runner blocks Size Parallelism offset P, (mm)
for preload class
Cco (03] Cc2 C3
Steel Ball Runner Blocks 15 0.015 0.009 0.005 0.004
for precision installations 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) In precision installations the adjoining structures are rigid and highly accurate.
In standard installations the adjoining structures are compliant, allowing parallelism offset
tolerances up to twice those for precision installations.

Preload classes
CO0 = without preload

C1 = preload 2% C
C2 = preload 8% C
C8 = preload 13% C
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Composite Ball Guide Rails

Notes on guide rails

— Matching sections of a composite — All sections of the same rail have the
guide rail are identified as such by same serial rail number.
a label on the packaging. — The numbering is marked on the top

of the guide rail.

Guide rail made up of two sections

| L+15
& 20,4 |x ng a)
|| |l
VS Y Iy A o RN
\(P/ --q- @ N @ oot | 001 q/ I \%\ T @
£ i
c) d) c)

A —— | I | I 1 ! N NSO :
! ! 001 | 001 | ! 002 | 002 |l
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.

e Secure the cover strip!
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Lubrication and Maintenance

Notes on Lubrication

A When using progressive feeder systems with grease lubricants, do not go below the minimum dosing quantity for
relubrication as given in Table 9 =5 251.

A We recommend applying initial lubrication with a manual grease gun before connecting the equipment to the cen-
tralized lubrication system.

When using a centralized lubrication system, it is essential that all lines and components in the circuit leading to the con-
sumer (runner block) should be completely filled with lubricant and without any entrapped air bubbles. The pulse count

can be calculated from the partial quantities and the piston distributor size.
— For liquid grease, as per table 9 <5 251
— For oil lubrication, as per table 14 « 5 255

A If other lubricants than those
specified are used, this may lead to

a reduction in the relubrication inter-
vals, the achievable travel in short-
stroke applications, and the load
capacities. Possible chemical inter-
actions between the plastic materials,
lubricants and preservative oils must
also be taken into account. In addi-
tion, the suitability of the lubricant for
use in single-line centralized lubrica-
tion systems must be ensured.

A Lubricant reservoirs, with or
without pumps, must be equipped
with stirrers to ensure that the lu-
bricant will be replenished smoothly
(avoidance of funneling effects in the
reservoir).

A Do not use greases containing
solid particles (e.g., graphite or MoS,)!

A If initial lubrication is performed
by the manufacturer, this may be
done using grease or oil.

For subsequent relubrication, it is not
possible to switch from grease to oil.

A If the system is to be exposed
to metalworking fluids, always apply
2 to 5 lubricant pulses at the begin-
ning or when the system has been

at a standstill for a longer period.
When the system is in operation, 3 to
4 pulses per hour are recommended,
irrespective of the distance traveled.
If possible, apply lubricant while the
system is in motion. Perform cleaning
cycles.

(“Maintenance” = & 260)

A If the application conditions
involve dirt, vibrations, impacts, etc.
we recommend shortening the re-
lubrication intervals accordingly. 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 de-
manding environmental requirements
(such as clean room, vacuum, food in-
dustry 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 applica-
tion at hand when contacting us.

Rexroth recommends using piston
distributors from Vogel. These should
be installed as close as possible to the
lube ports of the runner blocks. Long
lines and small line diameters should be
avoided, and the lines should be laid on
an upward slant.

A selection of possible lube fittings is
given in the section “Accessories,

Ball Runner Blocks” B 170 (for more
information, you should also consult the
manufacturer of your lubrication system).

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.

The product specifications and safety data sheet for Dynalub can be found at www.boschrexroth.de/brl




R310EN 2202 (2009.06)| Ball Rail Systems

Lubrication

Lubrication using a grease gun or a progressive feeder system

Grease type
We recommend using Dynalub 510 with
the following properties:
— High performance lithium soap grease,
consistency class NLGI 2 as per
DIN 51818 (KP2K-20 per DIN 51825)
- Good water resistance
— Corrosion protection
— Temperature range: —20 to +80 °C

A Ball runner blocks must never
be put into operation without initial
lubrication.

Initial lubrication of the runner blocks
(basic lubrication)

Stroke > 2 - runner block length B,

(normal stroke)

 |Install and lubricate one lube fitting
per runner block, at either of the two
end caps!

Initial lubrication is applied in three par-

tial quantities as specified in Table 1:

1. Grease the runner block with the
first partial quantity as per Table 1,
pressing it in slowly with the help of a
grease gun.

2. Slide runner block back and forth over
3 - runner block length B, for three
full cycles.

3. Repeat steps 1. and 2. two more
times.

4. Make sure there is a visible film of
grease on the guide rail.

Stroke < 2 - runner block length B,

(short stroke)

* |Install and lubricate two lube fittings
per runner block, one on each of the
two end caps!

Initial lubrication is applied to each fitting
in three partial quantities as specified in
Table 2:

1. Grease each fitting on the runner
block with the first partial quantity as
per Table 2, pressing it in slowly with
the help of a grease gun.

2. Slide runner block back and forth over
3 - runner block length B, for three
full cycles.

3. Repeat steps 1. and 2. two more
times.

4. Make sure there is a visible film of
grease on the guide rail.

Under conventional environmental condi-

tions this ground-fiber, homogeneous

grease is ideally suited for the lubrication

of linear elements:

— At loads of up to 50% C

— For short-stroke applications > 1 mm

— For the permissible speed range of
Ball Rail Systems

If they are pre-lubricated before ship-
ment, no initial lubrication by the user
is required.
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The product specifications and safety
data sheet for Dynalub can be found at
www.boschrexroth.de/brl

A Refer to the Notes on
Lubrication! =& 244

Part numbers for Dynalub 510:
— R3416 037 00 (cartridge 400 g)
- R3416 035 00 (hobbock 25 kg)

Rexroth Ball Rail Systems are coated
with anti-corrosion oil prior to ship-
ment.

Size Initial lubrication (normal stroke)
Part number Part number
(not pre-lubricated) (pre-lubricated)
R16.... 10 R20....04/0Z |R16....20/2Z | R20..... 30/3Z | R16.. ... 70/7Z
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16..... 60 R20..... 06/0Y |R16....22/2Y | R20.... 32/3Y | R16.. ... 72/7Y
R20.. ... 07 R16..... 23 R20.. ... 33 R16.. ... 73
R20.. ... 90
Partial quantity (cm3)
15 0.4 (3x)
20 0.7 (3x)
25 1.4 (3x) Pre-lubricated with Dynalub 510
30 2.2 (3%) before shipment
35 2.2 (3x)
45 4.7 (3x)
55 9.4 (3x)
65 15.4 (3x) -
20/40 1.0 (3x) Pre-lubricated with Dynalub 510
25/70 1.4 (3x) before shipment
35/90 2.7 (3x) -
Table 1
Size Initial lubrication (short stroke)
Part number Part number
(not pre-lubricated) (pre-lubricated)
R16.. ... 10 R20.. ... 04/0Z | R16.... 20/2Z | R20.. ... 30/3Z | R16.. ... 70/7Z
R16..... 11 R20.. ... 05 R16.. .. 21 R20.. ... 31 R16.. .. 71
R16.. ... 60 R20..... 06/0Y | R16....22/2Y | R20..... 32/3Y | R16..... 72/7Y
R20.. ... 07 R16.... 23 R20.. ... 33 R16.... 73
R20.. ... 90
Partial quantity per port (cm3)
left right
15 0.4 (3x) 0.4 (3x)
20 0.7 (3x) 0.7 (8x)
25 1.4 (3x) 1.4 (3%) Pre-lubricated with Dynalub 510
30 2.2 (3x) 2.2 (3%) before shipment
35 2.2 (3x) 2.2 (3x)
45 4.7 (3x) 4.7 (3x)
55 9.4 (3x) 9.4 (3x)
65 15.4 (3x) 15.4 (3x) -
20/40 1.0 (3x) 1.0 (3x) Pre-lubricated with Dynalub 510
25/70 1.4 (3x) 1.4 (3%) before shipment
35/90 2.7 (3x) 2.7 (3x) -

Table 2
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Lubrication

Ball Rail Systems | R310EN 2202 (2009.06)

Lubrication using a grease gun or a progressive feeder system (continued)

Relubrication of runner blocks

Stroke > 2 - runner block length B,

(normal stroke)

¢ When the relubrication interval ac-
cording to Graph 1 or 2 =& 247 has
been reached, add the relubrication
quantity according to Table 3.

A Refer to the Notes on
Lubrication! =5 244

Stroke < 2 - runner block length B,

(short stroke)

¢ When the relubrication interval ac-
cording to Graph 1 or 2 =& 247 has
been reached, add the relubrication
quantity per lube port according to
Table 4.

* At each lubrication cycle the runner
block should be traversed back and
forth through a lubricating stroke
of 3-runner block length B,. In any
case, the lubricating stroke must
never be shorter than the runner
block length B,.

A Refer to the Notes on
Lubrication! = & 244

Size Relubrication (normal stroke)
Part number Part number
R16.... 10 R20..... 04/0Z | R16.... 20/2Z | R20..... 30/3Z | R16..... 70/7Z
R16..... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20..... 06/0Y | R16.... 22/2Y | R20..... 32/3Y | R16..... 72/7Y
R20.. ... 07 R16.. ... 23] R20..... 33 R16.. ... 73
R20.. ... 90
Partial quantity (cm3) Partial quantity (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 (1x) 4.7 (2x)
55 9.4 (1x)
65 15.4 (1x) N
20/40 1.0 (1x) 1.0 (2x)
25/70 1.4 (1x) 1.4 (2x)
35/90 2.7 (1x) -
Table 3
Size Relubrication (short stroke)
Part number Part number
R16.... 10 R20..... 04/0Z | R16.. .. 20/2Z R20....30/3Z |R16..... 70/7Z
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20..... 06/0Y | R16.... 22/2Y R20....32/3Y |R16.. .. 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.. ... 73
R20.. ... 90
Partial quantity per port (cm?3) Partial quantity per port (cm?3)
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 (1x) 4.7 (1x) 4.7 (2x) 4.7 (2x)
55 9.4 (1x) 9.4 (1x)
65 15.4 (1x) 15.4 (1x) -
20/40 1.0 (1x) 1.0 (1x) 1.0 (2x) 1.0 (2x)
25/70 1.4 (1x) 1.4 (1x) 1.4 (2x) 1.4 (2x)
35/90 2.7 (1x) 2.7 (1x) -

Table 4
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Load-dependent relubrication in-

tervals for grease lubrication using 100000
grease guns or progressive feeder T
systems (“dry axes”) —
£ 10000
The following conditions apply: «w 5000
— Grease lubricant Dynalub 510 .
or alternatively 1000 ::::: ;2’ 2(5)’;% 30
Castrol Longtime PD 2 500 :Size 45’
- No exposure to metalworking fluids 250 ks o58
150
— Standard seals 100 & \
— Ambient temperature: 1Size 65
T=20-30°C
10
Key to graphs
C = dynamic load capacity (N)
Feomp = combined equivalent 0 0,1 0,2 0,3 0,4
dynamic load on bearing (N) Feomb/C —>
Fsomn/C = load ratio ()
s = relubrication interval Graph 1
expressed as travel (km)
Part number
Definition of F /C R16.. ... 10 R16.. .. 11 R16.. ... 60

comb’

The load ratio F_,,,/C is the quotient of
the equivalent dynamic load on the bear-
ing at the combined load on the bearing T Ulelely
g
(2}

Feomb (taking account of the internal
preload force Fpr) divided by the dynamic
load capacity C =& 8 - 9.

Size 25, 30, 35, 45
Size 15, 20
I

[
|
Size 20/40, 25/70

Please consult us regarding the 1000
relubrication intervals in the following

cases:

— exposure to metalworking fluids 100

— use of double-lipped seals (DS)
— use of standard seals (SS) in

combination with end seals 10
or FKM seals
or seal kits
A 0 0,1 0,2 0,3 0,4
Refer to the Notes on Feomp/C —>
Lubrication! =& 244
Graph 2
Part 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
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Lubrication

Liquid grease lubrication via single-line piston distributor systems

Liquid grease

We recommend using Dynalub 520 with

the following properties:

- High performance lithium soap
grease, consistency class NLGI 00
as per DIN 51818 (GPOOK-20 per
DIN 51826)

— Good water resistance

— Corrosion protection

— Temperature range: —20 to +80 °C

A Ball runner blocks must never
be put into operation without initial
lubrication.

Initial lubrication of the runner blocks
(basic lubrication)

Stroke > 2 - runner block length B,

(normal stroke)

¢ Install and lubricate one lube fitting
per runner block, at either of the two
end caps!

Initial lubrication is applied in three par-

tial quantities as specified in Table 5:

1. Grease the runner block with the
first partial quantity as per Table 5,
pressing it in slowly with the help of a
grease gun.

2. Slide runner block back and forth over
3 - runner block length B, for three
full cycles.

3. Repeat steps 1. and 2. two more
times.

4. Make sure there is a visible film of
grease on the guide rail.

Stroke < 2 - runner block length B,

(short stroke)

* |Install and lubricate two lube fittings
per runner block, one on each of the
two end caps!

Initial lubrication is applied to each fitting
in three partial quantities as specified in
Table 6:

1. Grease each fitting on the runner
block with the first partial quantity as
per Table 6, pressing it in slowly with
the help of a grease gun.

2. Slide runner block back and forth over
3 - runner block length B, for three
full cycles.

3. Repeat steps 1. and 2. two more
times.

4. Make sure there is a visible film of
grease on the guide rail.
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Under conventional environmental condi-

tions this ground-fiber, homogeneous

grease is ideally suited for the lubrication

of linear elements:

— In single-line centralized lubrication
systems

— At loads of up to 50% C

— For short-stroke applications > 1 mm

— For the permissible speed range of
Ball Rail Systems

— For miniature versions

If they are pre-lubricated before ship-
ment, no initial lubrication by the user
is required.

The product specifications and safety
data sheet for Dynalub can be found at
www.boschrexroth.de/brl

A Refer to the Notes on
Lubrication! =& 244

Part numbers for Dynalub 520:
— RB3416 043 00 (cartridge 400 g)
— RB3416 042 00 (bucket 5 kg)

Rexroth Ball Rail Systems are coated
with anti-corrosion oil prior to ship-
ment.

Size Initial lubrication (normal stroke)
Part number Part number
(not pre-lubricated) (pre-lubricated)
R16....10 R20....04/0Z | R16....20/2Z | R20.... 30/3Z | R16..... 70/7Z
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.... 71
R16.. ... 60 R20.... 06/0Y | R16....22/2Y | R20.... 32/3Y | R16..... 72/7Y
R20.. ... 07 R16.... 23 R20.. ... 33 R16.... 73
R20.. ... 90
Partial quantity (cm?)
15 0.4 (3x)
20 0.7 (3x)
25 1.4 (3x) Pre-lubricated with Dynalub 510
30 2.2 (3x) before shipment
35 2.2 (3x)
45 4.7 (3x)
55 9.4 (3x)
65 15.4 (3x) B
20/40 1.0 (3x) Pre-lubricated with Dynalub 510
25/70 1.4 (3x) before shipment
35/90 2.7 (3x) -
Table 5
Size Initial lubrication (short stroke)
Part number Part number
(not pre-lubricated) (pre-lubricated)
R16.... 10 R20.... 04/0Z | R16.... 20/2Z | R20..... 30/3Z | R16..... 70/7Z
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R16.. ... 60 R20.. .. 06/0Y | R16..... 22/2Y | R20.... 32/3Y | R16..... 72/7Y
R20.. ... 07 R16.... 23 R20.. ... 33 R16.... 73
R20.. ... 90
Partial quantity per port (cm?3)
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
30 2.2 (3x) 2.2 (3x) before shipment
35 2.2 (3x) 2.2 (3x)
45 4.7 (3x) 4.7 (3x)
55 9.4 (3x) 9.4 (3x)
65 15.4 (3x) 15.4 (3x) B
20/40 1.0 (3x) 1.0 (3x) Pre-lubricated with Dynalub 510
25/70 1.4 (3x) 1.4 (3x) before shipment
35/90 2.7 (3x) 2.7 (3x) -
Table 6
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Relubrication of runner blocks

Stroke > 2 - runner block length B,

(normal stroke)

¢ When the relubrication interval ac-
cording to Graph 3 or 4 =5 250 has
been reached, add the relubrication
quantity according to Table 7.

Note

The required pulse count is the quotient
(as a whole number) of the minimum re-
lubrication quantity according to Table 7
and the smallest permissible piston
distributor size (i.e. the minimum pulse
quantity) according to Table 9 <& 251.
The smallest permissible piston distribu-
tor size also depends on the mounting
orientation.

The lubricant cycle time can then be
obtained by dividing the relubrication
interval =B 250 by the calculated pulse
count (see design example =B 256).

A Refer to the Notes on
Lubrication! <& 244

Stroke < 2 - runner block length B,

(short stroke)

¢ When the relubrication interval ac-
cording to Graph 3 or 4 =8 250 has
been reached, add the relubrication
quantity per lube port according to
Table 8.

- Calculate the required pulse count
and lubricant cycle time in the same
way as for relubrication (normal
stroke).

* At each lubrication cycle the runner
block should be traversed back and
forth through a lubricating stroke
of 3 runner block length B,. In any
case, the lubricating stroke must
never be shorter than the runner
block length B,.

A Refer to the Notes on
Lubrication! =& 244
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Size Relubrication (normal stroke)
Part number Part number
R16.. ... 10 R20.... 04/0Z |R16.... 20/2Z | R20..... 30/3Z 70/7Z
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 71
R16.. ... 60 R20.... 06/0Y | R16.... 22/2Y | R20.. ... 32/3Y 72/7Y
R20.... 07 R16.. ... 23 R20.. ... 33 73
R20.. ... 90
Partial quantity (cm3) Partial quantity (cm3)
15 0.4 (1x) 4 (2x)
20 0.7 (1x) 7 (2x)
25 1.4 (1x) (2x)
30 2.2 (1x) 2 (2x)
35 2.2 (1x) 2 (2x)
45 4.7 (1x) 7 (2x)
55 9.4 (1x)
65 15.4 (1x) -
20/40 1.0 (1x) 1.0 (2x)
25/70 1.4 (1x) 1.4 (2x)
35/90 2.7 (1x) -
Table 7
Size Relubrication (short stroke)
Part number Part number
R16.. ... 10 R20.....04/0Z | R16.... 20/2Z R20....30/3Z 70/7Z
R16.. ... 11 R20.... 05 R16.. ... 21 R20.. ... 31 71
R16.. ... 60 R20..... 06/0Y | R16.... 22/2Y R20....32/3Y 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 73
R20.. ... 90
Partial quantity per port (cm?) Partial quantity per port (cm?)
left right left right
15 0.4 (1x) 0.4 (1x) 4 (2x) 4 (2x)
20 0.7 (1x) 0.7 (1x) 7 (2x) 7 (2x)
25 1.4 (1x) 1.4 (1x) 4 (2x) 4 (2x)
30 2.2 (1x) 2.2 (1x) 2 (2x) 2 (2x)
35 2.2 (1x) 2.2 (1x) 2 (2x) 2 (2x)
45 4.7 (1x) 4.7 (1x) 7 (2x) 7 (2x)
55 9.4 (1x) 9.4 (1x)
65 15.4 (1x) 15.4 (1x) -
20/40 1.0 (1x) 1.0 (1x) 1.0 (2x) 1.0 (2x)
25/70 1.4 (1x) 1.4 (1x) 1.4 (2x) 1.4 (2x)
35/90 2.7 (1x) 2.7 (1x) -
Table 8
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Lubrication
Liquid grease lubrication via single-line piston distributor systems (continued)

Load-dependent relubrication inter-

. .. . 100000
vals for liquid grease lubrication via
single-line piston distributor systems
(“dry axes”) =
£ 10000
The following conditions apply: @
— Liquid grease Dynalub 520
or alternatively . | Size 15, 20, 25, 30
Castrol Longtime PD 00 i FSize 35, 35/90
- No exposure to metalworking fluids 187 Loize 45
- Standard seals 112 |-Size 55; —
— Ambient temperature: 75 FSize 65
T=20-30°C
10 —
Key to graphs
C = dynamic load capacity (N) 10 01 0,2 0,3 0,4
Feomp = combined equivalent Fcomb/C—>
dynamic load on bearing (N)
Foomp/C = load ratio -) Graph 3
= relubrication interval
expressed as travel (km) Part number
R16.... 10 R16.. ... 11 R16.. ... 60
Definition of F_,/C

The load ratio F___, /C is the quotient of

comb
the equivalent dynamic load on the bear- T 100000
ing at the combined load on the bearing
Foomp (taking account of the internal = -
preload force F,) divided by the dynamic < 7500 1Size 25, 30, 35, 45
load capacity C =2 8 - 9. 3750 [Size 15, 20
1000 1Size 20/40, 25/70 —

Please consult us regarding the 750
relubrication intervals in the following
cases: 100 —
— exposure to metalworking fluids
— use of double-lipped seals (DS)
— use of standard seals (SS) in 10

combination with end seals

or FKM seals

or seal kits ’

(0} 0,1 0,2 0,3 0,4

Fcomb/c -
A Refer to the Notes on

Lubrication! & 244 Graph 4
Part number
R20.. .. 04 R16.... 20 R20..... 30 R16.... 70 R20..... 90
R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. .. 71
R20.. ... 06 R16.. .. 22 R20.. ... 32 R16....72

R20.... 07 R16.... 23 R20.. .. 33 R16.... 73
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Mounting orientation | - normal stroke
Horizontal
1 lube port at either of the two end caps

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 IV - short stroke Mounting orientation V - short stroke

Horizontal Vertical to inclined horizontal
2 lube ports, one on each of the two 2 lube ports, one on each of the two end
end caps caps (top and bottom)

Horizontal, top-down Vertical to inclined horizontal, top-down

Same ports Same ports

Bosch Rexroth AG 251

Mounting orientation Ill - normal stroke
Wall mounting
1 lube port at either of the two end caps

0° to max. £90°

Same port

Mounting orientation VI - short stroke
Wall mounting

2 lube ports, one on each of the two

end caps

0° to max. £90°

Same ports

Smallest permissible piston distributor sizes for liquid grease lubrication through single-line centralized systems?

Ball runner blocks Smallest permissible piston distributor size

(2 minimum pulse quantity)

per lube port (cm?) for liquid grease, NLGI class 00

Mounting Size
Part number orientations 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(0.30|0.30|0.30| 0.30| 0.30| 0.30
R16.... 60 Wall mount. i, VI
R20.... 04 | R16.. ... 20 | R20..... 30 | R16.. ... 70 | Horizontal |, IV
R20....0Z | R16. .. 2Z | R20.... 3Z | R16.. ... 7Z | Vertical I, V 0.03 | 0:03|003/0.06] 010 0.10 0.03| 0.03
R20.... 05 | R16.. ... 21 | R20.... 31 | R16.. ... 71 | Wall mount. Iil, VI 0.06 | 0.06 | 0.10 | 0.20 | 0.20 0.06 | 0.06
R20.... 06 | R16.. ... 22 | R20.... 32 | R16.. ... 72
R20.... 0Y | R16.. ... 2Y | R20.... 3Y | R16.. ... 7Y
R20.... 07 | R16.. ... 23 | R20.... 33 | R16.. ... 73
R20..... 90
Table 9

1) The following conditions apply:

- Liquid grease Dynalub 520 (or alternatively Castrol Longtime PD 00) and piston distributors from Vogel

- Lube ducts must be filled
— Ambient temperature T =20 - 30 °C
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Qil lubrication via single-line piston distributor systems

Oil lubricant

We recommend using Shell Tonna

S 220 with the following properties:

- Special demulsifying oil CLP or
CGLP as per DIN 51517-3 for
machine bed tracks and tool guides

A Ball runner blocks must never
be put into operation without initial
lubrication.

Initial lubrication of the runner blocks
(basic lubrication)

Stroke > 2 - runner block length B,

(normal stroke)

* Install and lubricate one lube fitting
per runner block, at either of the two
end caps!

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 runner
block.

2. Slide runner block back and forth over
3 - runner block length B, for three
full cycles.

3. Repeat steps 1. and 2. two more
times.

4. Make sure there is a visible film of
lubricant on the guide rail.

Stroke < 2 - runner block length B,

(short stroke)

* Install and lubricate two lube fittings
per runner block, one on each of the
two end caps!

Initial lubrication is applied to each fitting
in two partial quantities as specified in
Table 11:

1. Apply the first of the oil quantities as
specified in Table 11 to each fitting of
the runner block.

2. Slide runner block back and forth over
3 - runner block length B, for three
full cycles.

3. Repeat steps 1. and 2. two more
times.

4. Make sure there is a visible film of
lubricant on the guide rail.

— A blend of highly refined mineral oils
and additives

— Can be used even when mixed with
significant quantities of metalworking
fluids

If they are pre-lubricated before ship-
ment, no initial lubrication by the user
is required.

A Refer to the Notes on
Lubrication! = £ 244

Rexroth Ball Rail Systems are coated
with anti-corrosion oil prior to ship-
ment.

Size Initial lubrication (normal stroke)
Part number Part number
(not pre-lubricated) (pre-lubricated)
R16.... 10 R20.....04/0Z | R16.... 20/2Z | R20.. ... 30/3Z | R16....70/7Z
R16..... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.... 71
R16.. ... 60 R20..... 06/0Y | R16.... 22/2Y | R20..... 32/3Y | R16.....72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.... 73
R20.. ... 20
Partial quantity (cm?3)
15 0.4 (2x)
20 0.7 (2x)
25 1.0 (2x) Pre-lubricated with Dynalub 510
30 1.1 (2x) before shipment
35 1.2 (2x)
45 2.2 (2x)
55 3.6 (2x)
65 6.0 (2%) -
20/40 0.7 (2x) Pre-lubricated with Dynalub 510
25/70 1.1 (2x) before shipment
35/90 1.8 (2x) -
Table 10
Size Initial lubrication (short stroke)
Part number Part number
(not pre-lubricated) (pre-lubricated)
R16.... 10 R20.....04/0Z | R16.... 20/2Z | R20.. .. 30/3Z | R16..... 70/7Z
R16.. ... 11 R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.... 71
R16.. ... 60 R20..... 06/0Y | R16.... 22/2Y | R20.... 32/3Y | R16.... 72/7Y
R20.. ... 07 R16.. ... 23 R20.. ... 33 R16.... 73
R20.. ... 90
Partial quantity per port (cm?3)
left right
15 0.4 (2x) 0.4 (2x)
20 0.7 (2x) 0.7 (2x)
25 1.0 (2%) 1.0 (2x) Pre-lubricated with Dynalub 510
30 1.1 (2x) 1.1 (2x) before shipment
35 1.2 (2x) 1.2 (2x)
45 2.2 (2x) 2.2 (2x)
55 3.6 (2x) 3.6 (2x)
65 6.0 (2x) 6.0 (2x) -
20/40 0.7 (2x) 0.7 (2x) Pre-lubricated with Dynalub 510
25/70 1.1 (2%) 1.1 (2x) before shipment
35/90 1.8 (2x) 1.8 (2x) -

Table 11
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Relubrication of runner blocks

Stroke > 2 - runner block length B,

(normal stroke)

¢ When the relubrication interval ac-
cording to Graph 5 or 6 =& 254 has
been reached, add the relubrication
quantity according to Table 12.

Note

The required pulse count is the quotient
(as a whole number) of the minimum
relubrication quantity according to
Table 12 and the smallest permissible
piston distributor size (i.e. the minimum
pulse quantity) according to Table 14

“ 5 255.

The smallest permissible piston distribu-
tor size also depends on the mounting
orientation.

The lubricant cycle time can then be
obtained by dividing the relubrication
interval =B 254 by the calculated pulse
count (see design example “ & 256).

A Refer to the Notes on
Lubrication! = & 244

Stroke < 2 - runner block length B,

(short stroke)

e When the relubrication interval ac-
cording to Graph 5 or 6 =2 254 has
been reached, add the relubrication
quantity per lube port according to
Table 13.

- Calculate the required pulse count
and lubricant cycle time in the same
way as for relubrication (normal
stroke).

* At each lubrication cycle the runner
block should be traversed back and
forth through a lubricating stroke
of 3 runner block length B,. In any
case, the lubricating stroke must
never be shorter than the runner
block length B,.

A Refer to the Notes on
Lubrication! =& 244
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Size Relubrication (normal stroke)
Part number Part number
R16.. ... 10 R20.....04/0Z | R16..... 20/2Z 70/7Z
R16.. ... 11 R20.. ... 05 R16.. ... 21
R16.. ... 60 R20..... 06/0Y |[R16.... 22/2Y 72/7Y
R20.... 07 R16.. ... 23
Partial quantity (cm3) Partial quantity (cm3)
15 0.4 (1x) 0.4 (1x)
20 0.7 (1x) (1x)
25 1.0 (1x) (1x)
30 1.1 (1x) (1x)
35 1.2 (1x) (1x)
45 2.2 (1x) (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)
Part number Part number
R16.. ... 10 R20..... 04/0Z | R16..... 20/2Z .. 10/7Z
R16.. ... 11 R20.. ... 05 R16.. ... 21 -
R16.. ... 60 R20.... 06/0Y | R16.... 22/2Y - 12/7Y
R20.... 07 R16.. .. 23
Partial quantity per port (cm?3) Partial quantity per port (cm?3)
left right right
15 0.4 (1x) 0.4 (1x) (1x)
20 0.7 (1x) 0.7 (1x) (1x)
25 1.0 (1x) 1.0 (1x) (1x)
30 1.1 (1x) 1.1 (1x) (1x)
35 1.2 (1x) 1.2 (1x) (1x)
45 2.2 (1x) 2.2 (1x) (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 distributor
systems (“dry axes”)

The following conditions apply:

— Lube oil Shell Tonna S 220

— No exposure to metalworking fluids

— Standard seals

— Ambient temperature:
T=20-30°C

Key to graphs
C = dynamic load capacity (N)
Foomp = combined equivalent

dynamic load on bearing (N)
Fooms/C = load ratio (=)
s = relubrication interval

expressed as travel (km)
Definition of F__, ., /C
The load ratio F_ ., /C is the quotient of

the equivalent dynamic load on the bear-
ing at the combined load on the bearing
Feomp (taking account of the internal
preload force Fpr) divided by the dynamic
load capacity C <5 8 - 9.

Please consult us regarding the
relubrication intervals in the following
cases:
— exposure to metalworking fluids
— use of double-lipped seals (DS)
— use of standard seals (SS) in
combination with end seals
or FKM seals
or seal kits

A Refer to the Notes on
Lubrication! =5 244

Ball Rail Systems | R310EN 2202 (2009.06)

T 100000
£ 10000
(]

+Size 15, 20, 25, 30

Zgg 1T Size 35, 35/90
125 T Size 45
7(5) ;:Size 55 ‘
5 .
ISize 65
10 —
1
0 0,1 0,2 0,3 0,4
I:comb/ Cc =
Graph 5
Part number
R16.... 10 R16.. ... 11 R16.. ... 60
T 100000
€
= L
- 5000 £Size 25, 30, 35, 45
2500 1 Size 15, 20
1000 = =
500 +Size 20/40, 25/70
100
10
1
0 0,1 0,2 0,3 0,4
Fcomb/C >
Graph 6
Part number
R20..... 04 R16..... 20 R20.. ... 30 R16.... 70 R20.. ... 90
R20.. ... 05 R16.. ... 21 R20.. ... 31 R16.. ... 71
R20.. ... 06 R16.... 22 R20.. ... 32 R16....72
R20.. ... 07 R16.... 23 R20.. ... 33 R16.... 73
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Mounting orientation | - normal stroke
Horizontal
1 lube port at either of the two end caps

Horizontal, top-down
Same port

Mounting orientation IV - short stroke

Mounting orientation Il = normal stroke
Vertical to inclined horizontal
1 lube port at top end cap

Mounting orientation V - short stroke

Bosch Rexroth AG 255

Mounting orientation Ill - normal stroke
Wall mounting
1 lube port at either of the two end caps

0° to max. £90°

0° to max. £90°

Vertical to inclined horizontal, top-down

Same port Same port

Mounting orientation VI - short stroke

Horizontal Vertical to inclined horizontal Wall mounting
2 lube ports, one on each of the two 2 lube ports, one on each of the two end 2 lube ports, one on each of the two
end caps caps (top and bottom) end caps
S 0° to max. £90°
N
% 0° to max. £90°
S
Horizontal, top-down Vertical to inclined horizontal, top-down
Same ports Same ports Same ports
Smallest permissible piston distributor sizes for oil lubrication via single-line centralized systems™
Ball runner blocks Smallest permissible piston distributor size
(2 minimum pulse quantity)
per lube port (cm3) at oil viscosity 220 m?2/s
Mounting Size
Part number orientations 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 | 0.60 | 0.60 | 0.60 | 0.60 | 0.60 | 1.50| 1.50 | 0.30| 0.30| 0.60
R16.... 60 Wall mount. i, VI
R20.... 04 | R16.... 20 | R20..... 30 | R16.. ... 70 | Horizontal |, IV
R20....0Z | R16..... 2Z | R20..... 3Z | R16.... 7Z | Vertical ILV | 0.03 | 0:08 | 0:080.0610.1010.10 . 003|003
R20.... 05 | R16.... 21 | R20..... 31 | R16..... 71 | Wall mount. Il1, VI 0.06 | 0.06 | 0.10 | 0.16 | 0.16 0.06 | 0.06
R20.... 06 | R16.... 22 | R20..... 32 | R16..... 72
R20.... 0Y | R16.... 2Y | R20.... 3Y | R16.... 7Y
R20.... 07 | R16.... 23 | R20..... 33 | R16.... 73
R20.... 90
Table 14

1) The following conditions apply:
- Lube oil Shell Tonna S 220 using piston distributors from Vogel
- Lube ducts must be filled
— Ambient temperature T =20 - 30 °C
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Design example for lubrication of a typical 2-axis application with centralized lubrication

X-axis

Component or parameter
Ball runner block

Given data

Size 35; 4 blocks; C = 41,900 N; part numbers: R1651 323 20 (<& 36)

Ball guide rail Size 35; 2 rails; L = 1,500 mm; part numbers: R1605 333 61 (& 122)

Combined equivalent dynamic load on Foomp = 12,570 N (per runner block) taking into account the preload (in this case C2 = 8% C)
bearing

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. Pulse count

7. Load ratio

8. Relubrication interval

9. Lubrication cycle

Interim result
(X-axis)

Design input (per runner block)

Normal stroke:

Stroke > 2 - runner block length B,
500 mm > 2 - 77 mm

500 mm > 154 mm

i.e. normal stroke

1 lube port, initial lubrication quantity:
pre-lubricated with Dynalub 510 before
shipment

1 lube port, relubrication quantity:
2.2 cm?3 (2x)

Mounting orientation 1 — normal stroke
(horizontal)

Permissible piston distributor size:
0.1 cm®

2-2.2cmd
Pulse count= ——— =44
0.1 cmd
_ 12,570 N
Load ratio= ———— =
41,900 N

Relubrication interval: 1,800 km

1,800km _ .\
44

Lubrication cycle =

For the X-axis, a minimum quantity of
0.1 cm?® Dynalub 520 must be supplied
to each runner block every 41 km.

Information sources

Normal stroke formula 5 248,
runner block length B, =B 37

— Initial lubrication quantity from Table 5
=B 248

— Relubrication quantity from Table 7
=B 249

— Mounting orientation from overview
=B 251

— Piston distributor size from Table 9
@[ 251, for size 35, mounting orien-

tation | (horizontal)

- Pulse _ number - relubrication quantity

count  perm. piston distributor size

— Loadratio=F__/C

comb’

Fsomp @and C from given data

— Relubrication interval from Graph 4
@2 250:
Curve size 35 at load ratio 0.3

relubrication interval

— Lube cycle =
pulse count
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Y-axis

Component or parameter
Ball runner block

Given data
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Size 25; 4 blocks; C = 22,800 N; part numbers: R1651 223 20 (< & 36)

Ball guide rail Size 25; 2 rails; L = 1,000 mm; part numbers: R1605 232 31 (¥ 5 122)

Combined equivalent dynamic load on Foomb = 3,420 N (per runner block) taking into account the preload (in this case C2 = 8% C)
bearing

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. Pulse count

7. Load ratio

8. Relubrication interval

9. Lubrication cycle

Interim result
(Y-axis)

End result
(two-axis lubrication)

Design input (per runner block)

Normal stroke:

Stroke > 2 - runner block length B,
50 mm >2-57.8 mm

50 mm < 115.6 mm

i.e. short stroke

2 lube ports, initial lubrication quantity
per lube port: pre-lubricated with
Dynalub 510 before shipment

2 |ube 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
Pulse count = m =9
0.03 cm3
Load ratio = M =0.15
22,800 N

Relubrication interval: 7,500 km

=80 km

Lubrication cycle = 7,500 km
94

For the Y-axis, a minimum quantity of
0.03 cm?® Dynalub 520 must be supplied
per runner block and per port every

80 km.

Since both the axes in this example are
supplied by a single-line centralized lubri-
cation system, the X-axis with its smaller
lube cycle (41 km) determines the overall
cycle of the system, i.e. the Y-axis will
also be lubricated every 41 km.

Information sources

— Normal stroke formula = & 248,
runner block length B, <& 37

— Initial lubrication quantity from Table 6
=5 248

- Relubrication quantity from Table 8
=B 249

Mounting orientation from overview
B 251

— Piston distributor size from Table 9
=8 249, for size 25, mounting orien-
tation V (vertical to inclined horizontal)

— Pulse _ number - relubrication quantity

count  perm. piston distributor size

- Loadratio=F_ . /C
F..m, and C from given data

- Relubrication interval from Graph 4
@B 250:
Curve size 25 at load ratio 0.15

relubrication interval

— Lube cycle =
pulse count

The number of ports and the mini-
mum lubricant quantities determined
for each axis remain the same.
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Lubrication
Lubrication from above

Lubrication from above

without lube adapter

For all ball runner blocks prepared for
lubrication from above.

(Exceptions: Ball runner blocks, high,
SNH R1621 and SLH R1624)

A In the O-ring recess there is a
further pre-formed small recess (1).
Do not use a drill to open this.

Risk of contamination!

1. Heat up a pointed metal punch (2)
with diameter of 0.8 mm.

2. Carefully punch through the recess
(1) to open the lube hole. Do not
exceed the permissible depth T
as specified in the table!

3. Insert O-ring (3) in the recess (O-ring
is not supplied with the runner block.
Accessories for Ball Runner Blocks
=B 171).

Lubrication from above

with lube adapter

(Accessories for Ball Runner Blocks
=B 159)

A lube adapter is needed for high runner
blocks, if lubrication is to be performed
through the carriage.

A In the O-ring recess there is a
further pre-formed small recess (1).
Do not use a drill to open this.

Risk of contamination!

1. Heat up a pointed metal punch (2)
with diameter of 0.8 mm.

2. Carefully punch through the recess
(1) to open the lube hole. Do not
exceed the permissible depth T,

SNH R1621 (example)

as specified in the table! Size | Lube hole at top:
3. Insert O-ring (3) in the recess (O-ring Maximum permissible depth
is supplied with the lube adapter). for punching open T,,,, (mm) L
4. Insert the lube adapter at a slant into el e e < EEl e e \
the recess and press the straight side S| el izl —
(4) against the steel part (5). Use 15 h?g a Tnax /r‘«/l.r _w
grease to fix the adapter in place. 20 3'9 ) {j:; o
5. Place O-ring (6) in the lube adapter . . &4
N . . 25 3.3 4.9
(O-ring is supplied with the lube 30 66 ~ ﬂ
adapter). 35 75 -
45 8.8 -
20/40 4.0 -
25/70 2.1 -
35/90 7.9 -
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Special lube ports

On request, special lube ports can be
provided in the ball runner block body
for lubrication from above (A) or from the
side (B).

Recommended Manufacturer

grease lubricants
Bosch Rexroth

Bosch Rexroth AG 259

Name Specification Part number
NLGI grade 400 g cartridge

Dynalub 510 2 R3416 037 00

Dynalub 520 00 R3416 043 00
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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 contami-
nation, it is advisable to replace all
the parts directly exposed to such
contamination.

We recommend checking the accesso-
ries at least once a year.
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