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Technical principles

—_—
0001A282

Track roller guidance systems
With hollow section carriage

With compact carriage

With open carriage

With non-locating bearing carriage
With bogie carriage

0001AC1B

Track rollers
ﬁﬁ S Locating bearing track roller
Lt lf Non-locating bearing track roller
__|__ i I ] Bolts
| | Concentric
' _% Eccentric

121 670

e S — Guideways
+ . \ '@ @ :*3} With syolid or hollow section profile
N / \ ¢ 2 5 Flat design
=l With support rail
With slots

: - Curved guideway element

Accessories
0 Addresses
L A
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Load carrying capacity and rating life

Permissible radial loads  The thick-walled outer rings of the track rollers can support high
radial loads. If these track rollers are used against a shaft as
a raceway, the outer rings undergo elastic deformation, Figure 1.

Compared to rolling bearings supported in a housing bore,

track rollers have the following characteristics:
modified load distribution in the bearing. This is taken into
consideration by means of the basic load ratings C,,,and Cq,,
used in the calculation of the rating life

bending stress in the outer ring. This is taken into consideration
by means of the permissible radial loads F yer and Fo, per-

The bending stresses must not exceed the permissible strength
values of the material (due to the risk of fracture).

Permissible radial load Forrotating bearings under dynamic load, the effective dynamic load
under dynamic loading  rating C;,is used. C; is used to calculate the basic rating life.

I The permissible dynamic radial load F e, must not be exceeded.

. If the basic static load rating Cg,, is lower than the basic dynamic
load rating C,,, Coryy is used.

121 603

Figure 1
Deformation of the outerring
when used against a flat raceway
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Permissible radial load  For bearings under static load, when stationary or with only
under static loading  infrequent motion, the effective static load rating Co,  is used.
Corw is used to calculate the static load safety factor Sg.

I At the same time, the permissible static radial load Fy, e must not
C be exceeded.

In addition to the permissible radial load of the bearing,

the permissible radial load of the mating track must also be taken
into consideration.

The basic load ratings stated are valid only in conjunction

with a shaft as a mating track that is hardened (at least 670 HV) and
ground (Ra 0,3).

Fatigue limit load  The fatigue limit load C,,, is defined as the load below which -
under laboratory conditions — no fatigue occurs in the material.

Calculation of the rating life  The general methods for calculating the rating life are:
the basic rating life in accordance with DIN ISO 281

the adjusted rating life in accordance with DIN ISO 281

the expanded calculation of the adjusted reference rating life
in accordance with DIN ISO 281-4.

These methods are described in Catalogue HR 1, Rolling Bearings,
in the chapter Load carrying capacity and rating life.

Schaeffler Technologies LF1 | 13



Rating life of track rollers

Figure 2
Load carrying capacity
and load directions

Load carrying capacity and rating life

In comparison with Catalogue HR 1, Rolling Bearings, the following
values must be exchanged:

G =Cuy
Cor = Corw
Cur = Cyrw

The carriages LFCL, LFL..-SF, LFLL, LFKL..-SF and bogie carriage LFDL
contain four track rollers LFR.

The equivalent principle applies here. The corresponding par-
ameters are taken into consideration in the basic load ratings Cy,
Coy» Cz» Co, and the permissible moment ratings My, Mg, and Mg,.

C N

B\ésic dynamic load rating in y direction
Coy N

Basic static load rating in y direction

C, N

Basic dynamic load rating in z direction
Co; N

Basic static load rating in z direction
MOX Nm

Static moment rating about x axis

MOV Nm

Static moment rating about y axis

MOZ Nm

Static moment rating about z axis.

In the case of track rollers with a profiled outer ring, calculation is
carried out exclusively by means of the basic rating life to
DIN ISO 281.

L MDz 1\3
{ Cyr Coy ety
L5 Mg A y

121 686

14 | LF1

Schaeffler Technologies



Other formulae for calculating
the basic rating life

Rating life for carriages
with four track rollers

NS
Ly =0,0314-D, | FZWJ

p
D C
L, =26,18 2 [ ’W]

H- Nosc

C p
Lh=52,36._a-( ””}
v P

=

L _ 833 (GG P
" Honge | P

21566_[cy,c2]p

L
h v p

L, 10°m

Basic rating life in metres

D, mm

Rolling contact diameter of track roller, see dimension tables
Crw Gy G, N

Effective dynamic load rating

P, N

Equivalent dynamic load (radial load)

p _
Ball: p = 3;
needle roller (non-locating bearing track roller or carriage): p = 10/3
Ly, h

Basic rating life in operating hours

H m

Single stroke length for reciprocating motion

Nosc min~1

Number of return strokes per minute

v m/min

Mean travel velocity

P N.

Equivalent dynamic load in the corresponding load direction
(for applications with combined loads, please contact us).

Schaeffler Technologies
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Operating life

Load carrying capacity and rating life

The operating life is the life actually achieved by a rolling bearing.
It may differ significantly from the calculated rating life.

This may be due to wear or fatigue as a result of:
deviations in the operating data

insufficient or excessive operating clearance
(track roller, guideway)

contamination
inadequate lubrication
operating temperature too high or too low

reciprocating motion with very small stroke length,
which can lead to false brinelling

high vibration load, leading to false brinelling
very high shock loads (static overloading)
prior damage during mounting.

Due to the variety of mounting and operating conditions, the oper-
ating life cannot be precisely calculated in advance. The most
reliable way of arriving at a close estimate is by comparison with
similar applications.

16
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Static load safety factor

Static load safety factor
for carriages with four track rollers

The indicator of static loading is the static load safety factor S,

This indicates the security against impermissible permanent
deformations in the bearing and is determined by means
of the following equation:

COF W
SO =
F
Or
S, = C_O
°7F
0
M
_ "o
0=
So -
Static load safety factor
COrw N
Effective static load rating of track roller, see dimension tables
For N
Static force acting in radial direction
Co N
Basic static load rating of carriage, see dimension tables
Fo N
Static force acting in y and z direction
MO Nm
Permissible static moment in x, y, z direction
M Nm

Moment acting in load direction (M,, M, M,).

Track rollers are regarded as heavily loaded at a static load safety
factor of Sy < 4.

For applications with normal operating conditions, a value S¢ > 4 is
required.

When using individual track rollers, for example in conjunction with
guideways, the decisive factor where required is the permissible
load of the guideway.

Static load safety factors Sy < 1 cause plastic deformation

of the rolling elements and the raceway, which can impair smooth
running. This is only permissible for bearings with small rotary
motions or in secondary applications.

Schaeffler Technologies
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Minimum load

Differences
in raceway hardness

fio, fy = hardness factor
HV, HRC = surface hardness

(@) LFS..-RB, W..-X90
@ W..-X46

Figure 3

Static and dynamic hardness factors
for lower hardness of raceways

Load carrying capacity and rating life

In order to ensure that the outer ring is driven, that no slippage
occurs and that the track roller does not lift from the mating track,
the track rollers must be subjected to a minimum load in dynamic

operation.

In general, the minimum load is calculated using the ratio

Corwl/F; < 60.

If shafts with a lower surface hardness are used (such as X46, X90),
a hardness factor must be applied, see equations and Figure 3.

CH = fl“ . C

Con =fro - Co

Ch N
Effective dynamic load rating
fy -
Dynamic hardness factor
C N
Basic dynamic load rating
CoH N
Effective static load rating
fuo -
Static hardness factor

C N

0
Basic static load rating.

1 4
0,9—:
0,8

0,7
0,6
0,5
0,47
0,3
0,2
0,1

fio
fia

e

200 250 300

350 400 450

T T

500

- e
550 600 650
HV

700

T
20 25 30 35

0001A260

T T

40 45

HV, HRC ——=—

T T

|
50 55 HRC 60
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Lubrication

Lubrication  The guideway raceways must be lubricated (even before first use).
of guideway raceways Lubrication can be carried out by means of lubrication and wiper
units.

These units are already integrated in the compact carriage LFKL..-SF.
For carriages LFL..-SF and LFCL, the lubrication and wiper unit AB,
see page 109, is available as an accessory.

The guideway raceway is lubricated by an oil-soaked felt insert.
Oil can be fed to the felt inserts via lubrication nipples in the end
faces. At delivery, the felt inserts are already soaked with oil

(H1 approval for the food industry), where relubrication is to be
carried out an oil of viscosity v = 460 mm?/s is recommended.

Lubrication intervals  The lubrication intervals for guideway raceways are dependent
on the environmental influences. The cleaner the environment,
the smaller the quantity of lubricant required. The time and quantity
can only be determined precisely under operating conditions since
itis not possible to determine all the influences by calculation.
An observation period of adequate length must be allowed.

Fretting corrosion is a consequence of inadequate lubrication and is
visible as a reddish discolouration of the mating track or outer ring.
Inadequate lubrication can lead to permanent system damage and
therefore to failure. It must be ensured that the lubrication intervals
are reduced accordingly in order to prevent fretting corrosion.

In general, a thin film of oil should always be present on the shaft.

Lubrication of track rollers At delivery, track rollers LFR have an initial greasing of a high quality
lithium soap grease.

From LFR5204-16, the inner ring has a relubrication hole.
Track rollers of smaller diameters are lubricated for life.

Schaeffler Technologies LF1 | 19



Lubrication

Further information on lubrication  Furtherinformation can be found in Catalogue HR 1,
Rolling Bearings, in the chapter Lubrication.

Figure 1
Lubrication of guideway raceways

20 | LF1 Schaeffler Technologies



Design of bearing arrangements

Requirements  The running accuracy of the linear guidance system is essentially
for the adjacent construction dependent on the straightness, accuracy and rigidity of the
mounting surfaces.
The higher the requirements for accuracy and smooth running
of a track roller guidance system, the more attention must be paid
to the geometrical and positional accuracy of the adjacent construc-
tion. The adjacent surfaces should be flat and have parallel faces.

For two guideways, we recommend a parallelism according
to Figure 1.

[A] [//]002]A

Figure 1
Parallelism of guideways

0001A403

Shaft creep  Underunfavourable conditions, shaft creep of a few millimetres may
occurin isolated cases. This creep may occur mainly in applications
with high accelerations in conjunction with high alternating loads
and guideways that are not completely supported. It may also be
caused by an adjacent construction that is too soft.

In such cases, shaft creep can be prevented by the use of end
plates ANS.LFS, see dimension table page 115. They can be
supplied already mounted.

Displacement force  The displacement force is dependent on the preload, the lubrication
and the particular application. It is therefore not possible to make
generally valid statements.

Schaeffler Technologies LF1 | 21



Design of bearing arrangements

Location of carriages and  If lateral loads are present, it is recommended that the guideways
guideways and carriages should be located against locating surfaces. In the
case of guideways comprising multiple sections joined together,
it is recommended that the guideways should be aligned by means
of the shaft. If necessary, the shafts should be located on the
adjacent construction by means of dowels.

If two guideways are arranged in parallel, the first guideway should
be clamped against a stop, Figure 1, page 21. The second guideway
should then be aligned accordingly. Any gaps between the guideway
and the adjacent construction should be filled with synthetic resin.

Track roller guidance systems  The INA track roller guidance systems with curved guideway
in accordance with customer elements can be used to achieve an extremely wide variety of
specifications applications, Figure 2and Figure 3, page 23.

If the arrangement required cannot be represented using
the standard ordering designation, a customer drawing must be
submitted with the enquiry.

For arrangements with curved guideway elements, it is recommen-
ded that the guideway connectors VBS should be used at the joints,
see page 114. This gives considerably easier mounting.

Standard oval tracks are always supplied with guideway
connectors VBS, see page 102.

o mm

Figure 2
Arrangement according
to customer requirements

121552
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Figure 3

Closed and open applications

with guidance systems including
curved guideway elements
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Design of bearing arrangements

Possible combinations Guideways
of profiled track rollers
with guideways
Shaft TSNW, TSNW..-G4 (-G5)
diameter Fixing screw Load case, Figure 4
| I 1]

mm

12 DIN ISO 4762 | = =
DIN 7984 | | [ |

16 DIN ISO 4762 | = =
DIN 7984 | - -

20 DIN ISO 4762 | = =
DIN 7984 | = =

25 DIN ISO 4762 | | |
DIN 7984 | | |

30 DIN ISO 4762 | - -
DIN 7984 | | |

40 DIN ISO 4762 | | |
DIN 7984 | | |

50 DIN ISO 4762 | [ | [ |
DIN 7984 | | |

B combination possible if the rail is located using the stated screw

® combination possible

O combination possible if t =t and b = byax

please contact us

1 With AB.W: tyay = 2,5.
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i il
] C r}
\ ’ l \
N\ Ah—
Ty S
o I | B |
t M-45 S j
| — |l =
| ' N
TSUW TSSW TSMW
tmax | Pmax |Load case, figure 4 . Load case, Figure 4 Load case, Figure 4
| 1 11 | I 11 | 1 11
mm mm mm?
5 5 |@ ov |- - - - - - -
— — . — — — — — — — — —
- - ° - - - ° - - ° -
10 12 [ J [ J O 36 [ J [ J [ ] [ J [ ] [ J
12 16 ([ ([ O 42 ([ ([ [ ] [ [ J (
10 - [ ([ O 50 ([ ([ [ J = = =
13 = [ ([ O 70 ([ ([ [ J - - -
I For the combination, take account of:
= the static load safety factor S, see page 17
the load cases, Figure 4
a shaft hardness of 670 HV.
So = Cow/Po I 3 . Y _,fl 11
Sp=6 ' - . - : Soz6
Figure 4 LH_\ 8
Load cases I, Il and Il . &
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Delivered condition

Carriages

Mounting of guidance system

with one guideway

Mounting

Carriages are delivered with the track rollers fitted. All the bolts are
tightened to the required tightening torque.

For carriages, this gives:
hollow section carriage LFCL;
clearance-free, with mounting of accessories as necessary
compact carriage LFKL..-SF;
clearance-free, with mounting of lubrication and wiper unit
as necessary
non-locating bearing carriage LFLL..-SF;
clearance-free, with mounting of accessories as necessary
open carriage LFL..-SF;
clearance-free, with mounting of accessories as necessary
bogie carriage LFDL..-SF (-B);
LFDL..-SF clearance-free, with mounting of accessories

as necessary. In the case of LFDL..-B, the clearance must be set
by means of eccentrics.

Mounting of guidance system with one guideway:
Place the guideway on the adjacent construction and screw
mount finger tight.

Align the guideways; if necessary, clamp the shaft against the
locating edge and screw mount firmly, observing the tightening
torques.

Clearance-free carriages: slide the carriage onto the guideway.

Carriages with adjustable clearance: if lateral load is present,
ensure that the principal load is supported by the concentric
bolts.

Position and screw mount the adjacent construction.

26
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Mounting of guidance system
with two guideways

Mounting of curved guideway
elements and oval tracks

Mounting of bogie carriage

Carriages
with adjustable clearance

Mounting of guidance system with two guideways:
Position the first guideway, clamp it against the locating edge
and tighten the screws.

Position the second guideway and screw mount finger tight.

Slide the carriage onto the guideway, set the clearance
as necessary, Figure 2, page 28.

Position the adjacent construction, align the carriage and
screw mount firmly; observe the tightening torques My,
see table, page 29.

Align the second guideway with the aid of the table, move

the table several times during this operation.

Tighten the fixing screws in the guideway; tightening torques My,
see table, page 29.

Where necessary, form fit can be achieved between the guideways
and adjacent construction by means of synthetic resin or strips.

Mounting of curved guideway elements and oval tracks:
Assemble the curved guideway elements or oval tracks.

Position the assembled elements precisely on the adjacent
construction and fix in place by means of clamps.

Transfer the hole pattern for the fixing holes to the adjacent
construction.

Remove the elements and make the fixing holes in the adjacent
construction.

Position the elements on the adjacent construction again and
tighten the fixing screws; observe the tightening torques Mp,
see table, page 29.

Slide the clearance-free carriage LFDL..-SF onto the guideway.
No setting of clearance is required, Figure 1, page 28.

The bogie carriage LFDL..-SF cannot be mounted on closed ring
systems, in this case use the clearance-free bogie carriage LFDL..-B.

Slide the carriage LFDL..-B onto the guideway and set in position
without load. Rotate the eccentric bolts using an open-end wrench or
ring wrench so that the track rollers are set against the raceway,
observing the direction of rotation, Figure 2, page 28.

Tighten the hexagon nuts to the tightening torque M,; tightening
torques, see table, page 29.

The track rollers must be easily movable and clearance-free.
If they are set in place too firmly, this will generate preload that
reduces the life of the guidance system.

Schaeffler Technologies
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Mounting

Inspection  Check the adjustment. The guidance system is correctly adjusted
if, when the carriages are moved, all the track rollers rotate and
the carriages can be moved easily.

The concentric bolts are tightened to the necessary tightening
torque, the eccentric bolts are tightened finger tight. When setting
the preload, these must be tightened to the tightening torque M,
see table Tightening torques for track roller bolts, page 29.

121 626A

Figure 1
Clearance-free carriage LFDL..-SF

156 541A

Figure 2
Carriage with adjustable — Y, U
clearance LFDL..-B = —— [0 >

28 | LF1 Schaeffler Technologies



Tightening torques

Track roller, Bolt Tightening torque
for track roller bolts profiled track roller Ma
Standard (-22) RB (-2RSR)
Nm Nm
LFR50/5-4 M4 2,5 2,5
LFR50/5-6 M4 2,5 2,5
LFR50/8-6 M8 15 12
LFR5201-10 M10 40 23
LFR5301-10 M10 40 23
LFR5302-10 M12 70 39
LFR5201-12 M10 40 23
LFR5204-16 M16%1,5 100 75
LFR5206-20 M20X1,5 200 100
LFR5206-25 M20X1,5 200 100
LFR5207-30 M24X1,5 300 150
LFR5208-40 M30X1,5 600 310
LFR5308-50 M30X1,5 800 410
Tightening torques Screw Tightening torque
for screws in carriage Ma
according to DIN ISO 4762-8.8 Nm
M5 5,8
M6 9,9
M8 24
M10 48
M12 83
Tightening torques Screw Tightening torque
for screws in guideways LFS My
according to DIN ISO 4762-8.8 or Nm
DIN 7984-8.8 e 5.2
M6 9,9
M8 24
M10 48
M12 83
Schaeffler Technologies LF1 | 29




Accuracy

Accuracy of guideways LFS  Data on the straightness, parallelism (differential measurement),
length and positional tolerances of guideways are given in the

following tables and figures, Figure 1to Figure 5, page 32.

The guideways are precision straightened and the tolerances are
better than DIN EN 12020.

Length tolerance Length e ——

L

mm mm

Single-piece guideways L <1000 +2
1000=L<2000 *3
2000=L <4000 *4
4000 =L *5

Multi-piece guideways Total length L +0,1%

Straightness tolerance Length of guideway Tolerance
for guideways
ty 15}
(contact face) (lateral)
mm mm
L <1000 0,5 0,2

1000=L<2000 1 0,3

2000=L<3000 1,5 0,4

3000=L<4000 2 0,5

4000 =L<5000 2,5 0,6

5000 =L < 6000 3 0,7

6000 =L <7000 3,5 0,8

7000=L<8000 4 0,9

|ff‘“-°8?-£ os]o]

Figure 1
Tolerances for guideways
LFS, LFS..-C, LFS..-NZZ, LFSR..-ST

0001A419
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(1) Contact face indicated by slot

Figure 2
Guideway LFS..-F

Parallelism determined

x| ji |
6loos] -

0001A422

©
Q

—

. A — Ity /L
by differential measurement 2
[&|@0,5
Figure 3 é
Guideway LFS120 S
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Accuracy

7

Parallelism determined | ;
by differential measurement il

Figure 4 L
Guideway LFS..-M

—
—
o
-
=
0001A428

(@ Contact face indicated by slot

Figure 5
Guideway LFS..-FH

0001A404
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Tolerances for H, and h,

Tolerance for H, = +0,3 mm

Figure 6

Reference dimension for accuracy,

dimension H,

Figure 7

Reference dimension for accuracy,

dimension h,,

Tolerances for H, and hy, see table, figure 6 and Figure 7.

Guideway Tolerance for
Hy hy
mm mm

LFS20 -0,1
LFS25 -0,1
LFS25-M +0,25
LFS32 +0,2
LFS32-C +0,2
LFS32-N +0,2
LFS32-F +0,1
LFS32-M +0,25
LFS32-FH +0,1
LFS42-C +0,3 +0,2
LFS42-F +0,1
LFS52 +0,2
LFS52-C +0,2
LFS52-NZz +0,2
LFS52-F +0,1
LFS52-M +0,5
LFS52-FH +0,1
LFS86-C +0,25
LFS120 +0,2

121270

121 345
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Ordering example, ordering designation

Ready-to-fit systems  The elements of the track roller guidance systems (such as
the carriage, guideway) must be ordered separately.

Carriages should be regarded as a unit, including the track rollers
and bolts.

Carriages and guideways can be used in any combination and can be
ordered independently of each other.

Ordering example  Track roller guidance system of corrosion-resistant design with open
carriage LFL52-E-SF, Figure 1 and Figure 2.

Carriage  Carriage LFL
Size 52-E
Clearance-free SF

Corrosion-resistant  RB
Ordering designation  LFL52-E-SF-RB

Figure 1
Open carriage LFL52-E-SF

121 660
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Guideway

Ordering designation

Figure 2
Guideway LFS52-CE

Hollow section guideway LFS52-CE, length 1500 mm, a = 50 mm
ag =75 mm, corrosion-resistant design, Figure 2:

Guideways LFS

Width of guideway 52 mm

Length of guidewayl 1500 mm

Design CE
Corrosion-resistant RB
Spacing a, 50 mm
Spacing ag 75 mm

LFS52xX1500-CE-RB-50/75

a,=50 ap=75

’

121625

Schaeffler Technologies
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Ordering example, ordering designation

Closed oval tracks

Oval track with two 180° arcs  Guideways LFS
Width of guideways b 52 mm
Length of straight guideways 2000 mm
Closed oval track oV
Radius of arc r 300 mm

Ordering designation ~ Without guideway connectors VBS, Figure 3
1XLFS52x2000-0V-300

With guideway connectors VBS, Figure 4
1XLFS52x2000-0V-300-VBS

b = width of guideways
r =radius of arc

Figure 3 ‘-
Closed oval track with 180° arcs
LFS52X%2000-0V-300

00096514

b = width of guideways
r=radius of arc

/:/:gufe 4 2000

Closed oval track with 180° arcs and
guideway connectors VBS
LFS52X2000-0V-300-VBS

000965E4
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Oval track with four 90° arcs ~ Guideways LFS

Width of guideways b 52 mm
Length of straight guideways
1st straight guideway 2000 mm
2nd straight guideway 3000 mm
Closed oval track ov
Radius of arc r 300 mm

Ordering designation ~ Without guideway connectors VBS, Ffigure 5
1XLFS52x2000x3000-0V-300

With guideway connectors VBS, Ffigure 6
1xLFS52x2000<3000-0V-300-VBS

e o ——— 0]

i J;z/?f
ey “é'i:?e
] T
i
!
I 2000
!
J
Il R |
[ \._(\‘}
b = width of guideways @\ ”300
r = radius of arc ) >
oy ” ;
@,.+@.‘7(_._ _@__ I _@,._ . _@.
Figure 5 3000 S
Closed oval track with 90° arcs §
LFS52X2000X3000-0V-300 S
= | — i
e E—
| 2000 |
b = width of guideways
r = radius of arc THYT ﬁ;ﬁ{\\ o7
N\ | % |/
: N > {
Figure 6 T .
Closed oval track with 90° arcs and = —— — o0— — i 8
guideway connectors VBS 3000 2

LFS52X2000X3000-0V-300-VBS
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Individual components

Track roller

Ordering designation

Bolt

Ordering designation

Cap wiper

Ordering designation

(1) Track roller
(2) Bolt, concentric
(3 Cap wiper

Figure 7
Track roller, bolt, wiper

Ordering example, ordering designation

In order to achieve versatile user designs, it is also possible to order
individual components of the ready-to-fit systems;

example, Figure 7.

Series

Size

Sealing
Corrosion-resistant

LFR50/8-6-2RS-RB
Series

Concentric

Size
Corrosion-resistant
LFZ8-RB

Series

Size

AB.LFR50/8

LFR

50/8-6

2RS

RB, Figure 7

LF

Z

8

RB, Figure 7

AB.LFR
50/8, figure 7

(3)

00099961

LF1
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Operating limits

Operating temperature  Track roller guidance systems can be used at a temperature from
—-20°C to +80 °C. For applications below —20 °C and above +80 °C,
please contact us.

The area of application is restricted by the lubricant, the plastics
used and the composite materials.

Velocities The maximum possible speed of track roller guidance systems is
10 m/s. Higher speeds may be possible by agreement.

Acceleration  When using track roller guidance systems, accelerations of up to
50 m/s? can be achieved.
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Track roller guidance systems

With hollow section carriage

With compact carriage

With open carriage

With non-locating bearing carriage
With bogie carriage



Matrix for preselection
of track roller guidance systems

Track roller guidance systems
with

Width of guideways

20

25

32|42|52|86

Corrosion-
resistant

Hollow
section
carriage
LFCL

Compact
carriage
LFKL..-SF

Open
carriage
LFL..-SF

Non-locating
bearing
carriage
LFLL..-SF

Bogie
carriage
LFDL..-SF
LFDL..-B

@ available sizes
B possible

D The guideway LFS..-M can only be combined with carriages with adjustable
clearance. If carriages LFCL and LFKL..-SF are to be used, please contact us

in advance.
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Special features of guidance systems Sizes | Basic dimensions of guidance systems, dimensions, Figure 1 | Description
LFS (-C, -CE, -CEE, [ LFS..-F (-FE) LFS..-MD
-E, -EE, -NZZ, -0V),
LFSR..-ST
H B L H B L H B L see page
economical 25 32,1 80 (110 (- 80 (110 63,1 80 |110 |46
(e iEE 42 (39 |116 |150 [33,9 |116 [150 |- 116 (150
high moment load carrying capacity My e 59 190 1235 |- e = 1) 0
closed series 20 22 56 69 (- 56 69 |- 56 69 |48
protected track rollers gg 55 gz 8; ; gg 8; 56 gg gg
. . . 5,5 11 5,5 11 - 11
Integrated ubrication unit 52 [543 | 13 |136 [38,2 [130 [136 [118,9 [130 |136
52-E | 60,4 [145 |186 |44,3 |145 |186 (125 145 | 186
52-EE | 60,4 155 |205 |44,3 [155 |205 (125 155 | 205
very robust 20 22 55 50 |- 55 50 |- 55 50 |50
S|mp[e construction 32 35,5 80 90 25,5 80 90 81,5 80 90
52 54,3 (120 (100 (38,2 (120 (100 (118,9 |120 |100
52-E |60,4 |135 |150 (44,3 [135 |150 |125 135 | 150
locating and non-locating bearing 32 35,5 | 80 90 (25,5 | 80 90 81,5 | 80 90 (52
arrangement 52 54,3 |120 (100 [38,2 |120 (100 |118,9 (120 [100
compensation of skewing
in the adjacent construction
upto =1 mm
oval track guidance systems 32-B |44,2 | 80 [100 (34,2 [ 80 [100 | 90,2 | 80 |100 |54
for unlimited stroke length 32-SF 44,2 | 80 |100 (34,2 | 80 (100 | 90,2 | 80 (100
52-B |66,1 |120 (150 |50 120 |[150 |130,7 (120 |[150
52-SF | 60,1 {120 |150 (50 120 |[150 |130,7 (120 (150
_ B¢ e
H HO—+ ¢ 4
= o™
Figure 1 S
Dimensions H, B, L -
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Product overview Track roller guidance systems

With hollow section carriage  |frcL
Clearance-free

With compact carriage  |fkL..-SF
Clearance-free

With open carriage  LfL..-SF
Clearance-free
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With non-locating bearing  |fLL..-SF
carriage
Clearance-free

With bogie carriage  fpL..-B

Concentric and eccentric bolts,
adjustable clearance

Concentricbolts | fpL..-SF
clearance-free
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Features

Track roller guidance system
with hollow section carriage

@ T-nut

(@ End cover

(3 Carriage plate
(@ Track roller

(® Concentric bolt

Figure 1
Hollow section carriage

Track roller guidance systems

Track roller guidance systems are available with a hollow section
carriage, compact carriage, open carriage, non-locating bearing
carriage or bogie carriage.

The economical series LFCL is characterised in particular by its low
mass and its high moment load carrying capacity M,. In addition,
more individual design of the adjacent construction is possible by
means of four T-bolts that can be moved in a longitudinal direction.

A carriage comprises a carriage plate made from anodised
aluminium, four concentric bolts, four track rollers, two end covers
for the hollow sections and four T-nuts that can be used for

the adjacent construction, Figure 1. The track rollers and end covers
are already fitted.

—®
g &

46

LF1

Schaeffler Technologies



Preload and clearance

Sealing and lubrication

Corrosion-resistant design

Further information

The carriages run clearance-free on all INA guideways, see page 42,
and can be combined with all guideways of the relevant size, but not
with the curved guideway elements LFSR. Due to the highly accurate
guideways, it is not necessary to set the clearance.

The track rollers have gap seals on both sides, are greased for life
and are therefore maintenance-free.

The raceways can be lubricated using cap wipers AB.LFR. Their fixing
screws pass into the screw mounting channels of the carriage plate.

All steel parts, the inner and outer rings of the track rollers and
the bolts, washers and nuts are made from corrosion-resistant steel.
The rolling elements are protected against corrosion by the grease.

Corrosion-resistant designs have the suffix RB.

Further information is given on the following pages:
dimension table, see page 56

track rollers, see page 68
guideways, see page 76
accessories, see page 106.

Schaeffler Technologies
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Track roller guidance systems

Track roller guidance system  The closed compact carriage LFKL..-SF gives a simple means
with compact carriage  of achieving track roller guidance systems for operation in contami-
nated environments. The track rollers are protected against
contamination by the closed design. It has two integrated lubrication
units for lubrication of the raceways.

A carriage comprises a saddle plate made from anodised, profiled
aluminium, four concentric bolts, fourtrack rollers, two sealing strips
and two lubrication and wiper units, figure 2. The track rollers are
already fitted, the sealing strips as well as the lubrication and wiper
units are included loose in the delivery.

(@) Sealing strip

(@ Lubrication and wiper unit
(® Track roller

(@ Concentric bolt

(® Saddle plate

Figure 2
Compact carriage
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Preload and clearance

Sealing and lubrication

Corrosion-resistant design

Further information

The carriages run clearance-free on all INA guideways, see page 42,
and can be combined with all guideways of the relevant size, but not
with the curved guideway elements LFSR. Due to the highly accurate
guideways, it is not necessary to set the clearance. m

The track rollers have gap seals on both sides, are greased for life
and are therefore maintenance-free. i

For lubrication of the raceways, the lubrication and wiper units have iMe

oil-soaked felt inserts that can be replenished with oil via lubrication T
nipples. In combination with the sealing strips (gap seals),

these units protect the compact carriage on all sides against

contamination.

All steel parts, the inner and outer rings of the track rollers and
the bolts, washers and nuts are made from corrosion-resistant steel.
The rolling elements are protected against corrosion by the grease.

Corrosion-resistant designs have the suffix RB.

Further information is given on the following pages:
dimension table, see page 58

track rollers, see page 68
guideways, see page 76
accessories, see page 106.

Schaeffler Technologies
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Track roller guidance system

with open carriage

(1) Carriage plate
(@ Screws
(® Track roller

Figure 3
Open carriage

Track roller guidance systems

The robust, open carriage LFL..-SF is suitable where high

performance linear guidance systems of a simple construction are
required.

A carriage comprises a carriage plate made from anodised
aluminium, four screws and four track rollers, Figure 3. The track
rollers are already fitted.

121 662
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Preload and clearance

Sealing and lubrication

Corrosion-resistant design

Further information

The carriages run clearance-free on all INA guideways, see page 42,
and can be combined with all guideways of the relevant size, but not
with the curved guideway elements LFSR. Due to the highly accurate
guideways, it is not necessary to set the clearance.

The track rollers have gap seals on both sides, are greased for life
and are therefore maintenance-free.

The raceways can be lubricated by means of lubrication and wiper
units AB, see page 106. Their oil-soaked felt inserts can be replen-
ished with oil via lubrication nipples. In combination with side
plates ABAL, these units seal the end faces and longitudinal sides
of the open carriage, see page 107.

All steel parts, the inner and outer rings of the track rollers and
the screws, washers and nuts are made from corrosion-resistant
steel. The rolling elements are protected against corrosion

by the grease.

Corrosion-resistant designs have the suffix RB.

Further information is given on the following pages:
dimension table, see page 60

track rollers, see page 68
guideways, see page 76
accessories, see page 106.

Schaeffler Technologies
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Track roller guidance systems

Track roller guidance system  Non-locating bearing carriages LFLL..-SF are robust, ready-to-fit
with non-locating bearing  linearguidance systems that are used exclusively in locating or non-
carriage locating bearing applications with two parallel guideway systems.
The track rollers can be axially displaced. In this way, it is possible
to compensate inaccuracies of =1 mm in relation to the spacing
of the guideways.

A carriage comprises a carriage plate made from anodised
aluminium, four screws and four non-locating bearing track rollers,
Figure 4. The track rollers are already fitted.

121 583A

Carriage plate P —— s
@ gep , H

(2 Screw 7 em\ =
(3 Non-locating bearing track roller

Figure 4
Non-locating bearing carriage
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Preload and clearance

Sealing and lubrication

Corrosion-resistant design

Further information

The carriages run clearance-free on all INA guideways, see page 42,
and can be combined with all guideways of the relevant size, but not
with the curved guideway elements LFSR. Due to the highly accurate
guideways, it is not necessary to set the clearance.

i
The track rollers have gap seals on both sides, are greased for life .
and are therefore maintenance-free. i

The contact zone between the raceways and track rollers must be iMe

lubricated via the shaft. T

All steel parts, the inner and outer rings of the track rollers and
the screws, washers and nuts are made from corrosion-resistant
steel.

The rolling elements are protected against corrosion by the grease.

Corrosion-resistant designs have the suffix RB (available by
agreement only).

Non-locating bearing carriages must never be used on their own but
only ever in combination with locating bearing carriages.

The track rollers can support loads in a radial direction only.

Further information is given on the following pages:
dimension table, see page 62
track rollers, see page 68
guideways, see page 76
accessories, see page 106.

Schaeffler Technologies
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Track roller guidance systems

Track roller guidance system  Bogie carriages LFDL..-B and LFDL..-SF can be used in combination
with bogie carriage  With curved guideway elements LFSR..-ST to achieve almost any
variant of oval and circular track guidance systems. The straight
guideway elements are precisely matched to the arc.

The carriages LFDL..-B and LFDL..-SF comprise a steel carriage plate,
two aluminium swivel brackets (supported axially and radially

by rolling bearings). In the case of LFDL..-B, the preload of the four
profiled track rollers can be set by means of two concentric and two
eccentric bolts. In the case of LFDL..-SF, the preload is already preset
to the optimum value by means of four concentric bolts, Figure 5.

LFDL..-SF cannot be mounted on closed curved guideway systems.

(1 Carriage plate
(2) Bracket

(® Track roller

(@ Concentric bolt

Figure 5
Bogie carriage

121 664
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Sealing and lubrication

Corrosion-resistant design

Further information

The track rollers have gap seals on both sides, are greased for life
and are therefore maintenance-free.

The contact zone between the raceways and track rollers must be
lubricated via the shaft.

All steel parts, the inner and outer rings of the track rollers and
the bolts, washers and nuts are made from corrosion-resistant steel.
The rolling elements are protected against corrosion by the grease.

Corrosion-resistant designs have the suffix RB (available by
agreement only).

The adjustable carriage LFDL..-B must be used in combination
with a 360° guideway.

Further information is given on the following pages:
dimension table, see page 64

track rollers, see page 68
guideways, see page 76
accessories, see page 106.
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Track roller guidance system L

Il

with hollow section carriage ~ ~
|
—TOT 191 — [OF 161 — !

121253

LFCL with LFS (-C, -CE, -CEE, -E, -EE, -NZZ, -M, -F)
View rotated 90°

Dimension table - Dimensions in mm

Carriage?) Mass Track roller?) For shaft | Dimensions Mounting dimensions
diameter
m Hy B L Is Jg1 Jg2
~ kg
LFCL25 0,44 LFR50/8-6-2Z 6 30,5 80 110 47 47 69
LFCL42 1 LFR5201-10-2Z 10 38,1 116 150 73 73 98,5
LFCL86% 2,2 LFR5301-10-2Z 10 48,4 190 235 124 124 151,5

Ordering designations
Corrosion-resistant design: LFCL..-RB, LFS..-RB with LFR..-2RSR-RB.
Guideways without holes: LFS..-OL.

(@) Threaded slot for screws M3.

D The design of the hollow sections is dependent on the size.
2 For ordering of replacement parts, please contact us.

3) The guideway LFS..-M can only be combined with carriages with adjustable clearance.
If SFand LFCL carriages are to be used, please contact us in advance.

4 Additional T-slot in the centre of the carriage.

Basic load ratings?

Carriage Guideway |Track roller?) Basic load ratings
Cy COy G Co, Mox MOy Mo,
N N N N Nm Nm Nm
LFCL25 LFS25 LFR50/8-6-2Z 4600 2400 7320 4500 25 120 65
LFCL42 LFS42 LFR5201-10-2Z 10200 5480 16 900 10000 85 425 230
LFCL86 LFS86 LFR5301-10-2Z 17 800 8850 28 400 15500 335 1190 680

1 Basic load ratings in combination with LFS..-RB: see page 18.
2 For ordering of replacement parts, please contact us.
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LFCL with LFS (-C, -CE, -CEE, -E, -EE, -N, -NZ2)

121252
121585

LFCL with LFS..-M3)

=5

B

Total height H
of carriage and guideway
i1 i3 H, Hs G, Maximum LFS (-C, -CE, |[LFS-F LFS..-M3)
screw depth |-CEE, -E, -EE,
for G, -N, -NZ2)
min. max. +0,3
58 13 32 21,5 15,4 M6 10 32,1 - 63,1
85 15 55 26,4 18 M8 12 39 33,9 =
155 18 119 33,9 23,4 M10 14 59 - -

121586

Load directions LFCL with LFS..-F
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Track roller guidance system , L

with compact carriage o s
Gy G4 =]
; z|
__ I Sy € S|,
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Ko | i Ju

121 200

2

e

LFKL-SF with LFS (-C, -CE, -CEE, -E, -EE, -NZZ, -M,
-F, -FE)
View rotated 90°

Dimension table - Dimensions in mm

Carriage Mass Track roller?) For shaft | Dimensions Mounting dimensions
diameter
m Hy B L I JB1 K3
~ kg +0,2
LFKL20-SF 0,2 LFR50/5-4-2Z 4 20,5 56 69 39 34 5
LFKL25-SF 0,3 LFR50/5-6-2Z 6 23,5 65 85 50 40
LFKL32-SF 0,7 LFR50/8-6-2Z 6 32 86 112 59 54
LFKL52-SF 1,5 LFR5201-10-2Z 10 46,1 130 136 90 83 10
LFKL52-E-SF 2,9 LFR5301-10-2Z 10 53,8 145 186 105 90 10
LFKL52-EE-SF 4,3 LFR5302-10-2Z 10 55 155 205 115 95,2 10

Ordering designation
Corrosion-resistant design: LFKL..-SF-RB, LFS..-RB with LFR..-2RSR-RB.
Guideways without holes: LFS..-OL.

1 For ordering of replacement parts, please contact us.

2 Tightening torque for track roller bolts, concentric bolts are supplied tightened to Ma.

3) The guideway LFS..-M can only be combined with carriages with adjustable clearance.
If these are to be used, please contact us in advance.

Basic load ratings?

Carriage Guideway Track roller?) Basic load ratings

Cy COy G Coz Mox MOy Mo,

N N N N Nm Nm Nm
LFKL20-SF LFS20 LFR50/5-4-2Z 1350 870 2400 1700 7 28 15
LFKL25-SF LFS25 LFR50/5-6-2Z 1280 820 2580 1800 8 40 18
LFKL32-SF LFS32 LFR50/8-6-2Z 4100 2400 6 600 4200 30 130 70
LFKL52-SF LFS52 LFR5201-10-2Z 10000 5200 16 800 10000 110 290 150
LFKL52-E-SF LFS52-E LFR5301-10-2Z 17 800 8900 28 400 15500 180 800 460
LFKL52-EE-SF LFS52-EE LFR5302-10-2Z 20000 10000 32400 18200 215 1100 620

1 Basic load ratings in combination with LFS..-RB: see page 18.
2 For ordering of replacement parts, please contact us.
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Ha
v Hy
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H
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HilH H
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8 Pk 7 g
LFKL-SF with LFS (-C, -CE, -CEE, -E, -EE, -NZZ2) LFKL with LFS..-M3
Total height H
of carriage and guideway
s o H, Hs G, Ma2 LFS (-C, -CE, |LFS-F (-FE) [LFS-m3
-CEE, -E, -EE,
Standard | Corrosion- Nzz)
resistant
+0,2 +0,3 Nm Nm
34 49 13 8,7 M5 2,5 2,5 22 - -
45 60 14,4 9 M5 2,5 2,5 25 = 56
60 70 20,5 14 M8 15 12 35,5 25,5 81,5
60 70 29,2 19,4 M10 40 23 54,3 38,2 118,9
105 110 35,3 24 M10 40 23 60,4 44,3 125
120 140 35,3 24 M12 70 39 60,4 44,3 125
B

121 427

Load directions

Schaeffler Technologies
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Track roller guidance system ]
with open carriage &

T

lg2 i Y#—-; < — |le1|le

T

JL1
L2

LFL-SF with LFS (-C, -CE, -CEE, -E, -EE, -NZZ, -M, -F, -FE)
View rotated 90°

i
!
121204

Dimension table - Dimensions in mm

Carriage Mass Track roller? For shaft | Dimensions Mounting dimensions
diameter

- Hq B L I Jp1 P VR PP

~ kg +0,2 +0,2
LFL20-SF 0,16 LFR50/5-4-2Z 4 20,5 55 50 40 34 - 24 38
LFL32-SF 0,4 LFRI50/8-6-2Z 6 30 80 90 59 54 56 60 70
LFL52-SF 1 LFRI5201-10-2Z 10 43,2 120 100 90 83,2 65 60 70
LFL52-E-SF 1,9 LFR5301-10-2Z 10 53,8 135 150 105 90 65 105 110

Ordering designation
Corrosion-resistant design: LFL..-SF-RB, LFS..-RB with LFR..-2RSR-RB.
Guideways without holes: LFS..-OL.

Corrosion-resistant design available by agreement.

1 For ordering of replacement parts, please contact us.
2 Tightening torque for track roller bolts, concentric bolts are supplied tightened to Ma.

3) The guideway LFS..-M can only be combined with carriages with adjustable clearance.
If SFand LFCL carriages are to be used, please contact us in advance.

Basic load ratings?

Carriage Guideway | Track roller? Basic load ratings
Cy COy G Co, Mox MOy Mo,
N N N N Nm Nm Nm
LFL20-SF LFS20 LFR50/5-4-2Z 1350 870 2400 1700 7 20 10
LFL32-SF LFS32 LFR50/8-6-2Z 4100 2400 6600 4200 30 130 70
LFL52-SF LFS52 LFR5201-10-2Z 10000 5200 16800 10000 110 290 150
LFL52-E-SF LFS52-E LFR5301-10-2Z 17 800 8900 28 400 15500 180 800 460

1 Basic load ratings in combination with LFS..-RB: see page 18.
2 For ordering of replacement parts, please contact us.
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LFL-SF with LFS (-C, -CE, -CEE, -E, -EE, -NZ2) LFL with LFS..-M3
Total height H
of carriage and guideway
t H, Hs A, Gs G, My2 LFS (-C, -CE, |LFS-F (-FE) |LFS-M3
-CEE, -E, -EE,
Standard | Corrosion- Nz2)
resistant
+0,3 Nm Nm
- 13 9 - - M5 2,5 2,5 22 - -
7 20,5 14 7 Mé M8 15 12 35,5 25,5 81,5
12 29,2 19,5 9,75 M6 M10 40 23 54,3 38,2 118,9
12 35,3 24 12 Mé M10 40 23 60,4 44,3 125
B
! i
A
41 ] ¢ (D] Hs
Hy| 2 LI
1 . -
Load directions LFL-SF with LFS..-F (-FE)
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Track roller guidance system
with non-locating bearing

carriage

Jg2

Ip1|lg
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L i
L2

121204

LFLL with LFS (-C, -CE, -CEE, -E, -EE, -NZZ, -M, -F, -FE)
View rotated 90°

Dimension table - Dimensions in mm

Carriage Mass For shaft |Dimensions Mounting dimensions
diameter
m Hy B L Is Jg1 Jg2 Jua
~ kg i0,2
LFLL32-SF 0,4 6 32,5 80 90 59 54 56 60
LFLL52-SF 1 10 45 120 100 90 83 65 60
Ordering designation
Guideways without holes: LFS..-OL.
Corrosion-resistant design available by agreement.
D LFLL32-SF: *0,5 axial displacement capacity.
2) LFLL52-SF: =1 axial displacement capacity.
Basic load ratings?
Carriage Guideway Track roller?) Basic load ratings
Cz COz M0y
N N Nm
LFLL32-SF LFS32 LFR22/8-6-2RSR-RNA + IR.LFLL32 9000 8000 250
LFLL52-SF LFS52 LFR2202-10-2RSR-RNA + IR.LFLL52 17000 19000 550

1) Basic load ratings in combination with LFS..-RB: see page 18.
2 For ordering of replacement parts, please contact us.
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LFLL with LFS (-C, -CE, -CEE, -E, -EE, -NZ2)
Total height H
of carriage and guideway
I t; H, Hy A, G; G, LFS (-C, -CE, -CEE, |LFS-F (-FE)
-E, -EE, -NZ2)
+0,2
70 7 20,50 13,75 7 M6 M8 35,51 25,50
70 12 29,22 19,5 9,75 M6 M10 54,32 38,22
CZ»CDZ B

121678

Hy

E

o o |l
== ==

121203

Load directions
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Track roller guidance system

with bogie carriage / ~fad
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s

oy s

fads s

0001A408

LFDL..-B with LFS (-C, -CE, -CEE, -E, -EE, -NZ2)

Dimension table - Dimensions in mm

Carriage?) Mass Track roller?) For shaft | Dimensions Mounting dimensions
diameter
m Hy B L I JB1
~ kg
LFDL32-B 43
1 LFR50/8-6-2Z 6 80 100 60 54
LFDL32-SF 37
LFDL52-B 65,1
2,5 LFR5201-10-2Z 10 120 150 90 83
LFDL52-SF 55
Corrosion-resistant design available by agreement.
D In order to protect the raceways, the carriages can also be fitted
with the lubrication and wiper unit AB (special accessory).
Please contact us.
2 For ordering of replacement parts, please contact us.
3) Tightening torque for track roller bolts, concentric bolts are supplied tightened to Ma.
Basic load ratings?
Carriage Guideway |Track roller? Basic load ratings
G Coy ¢ Co, Mox Moy Mo
N N N N Nm Nm Nm
LFDL32-B LFS32 LFR50/8-6-2Z
4100 2400 6600 4200 30 130 70
LFDL32-SF LFS32 LFR50/8-6-2Z
LFDL52-B LFS52 LFR5201-10-2Z
10000 5200 16 800 10000 110 380 200
LFDL52-B-SF LFS52 LFR5201-10-2Z

1 Basic load ratings in combination with LFS..-RB: see page 18.
2 For ordering of replacement parts, please contact us.
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203 042

121 246
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Z ‘ | 7. Ha
H 1 1 H’l
| ™
] "
T L] L] !
LFDL-SF with LFS (-C, -CE, -CEE, -E, -EE, -NZZ) Top view
Total height H
of carriage and guideway
1 I H, H; T G, Ns Gg M,3) LFS (-C, -CE, -CEE,
Standard | B ‘EEs Nz2)
+0,3 Nm
60 70 29,2 9 5 M8 21 M8 15 44,2
76 90 41 11 6 M10 26 M10 40 66,1
Load directions
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Track rollers
Bolts
Guideways



Product overview

Locating bearing
track roller

Non-locating bearing
track roller

Track rollers

LFR

190 279A

203058

LFRI

0001A44E
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Features

o =30°
(@ Gothic arch raceway groove

Figure 1
Gothic arch, two point contact,
contact angle

Track roller
with extended inner ring

Figure 2
Track roller LFRI with fixing screw

Track rollers

Track rollers LFR are double row angular contact ball bearings
comprising an outer ring with a gothic arch profile, an inner ring and
two ball and cage assemblies with plastic cages. The innerring and
outer ring are made from rolling bearing steel 100Cré6.

The special outer ring gives two point contact in the contact zone

with the raceway, Figure 1. The contact angle « is @ maximum of 30°.

The bearings can support axial forces from both directions as well as
radial forces.

121 608

Track rollers LFRI are double row angular contact ball bearings.
They differ from track rollers LFR in that they have an extended inner
ring. This allows exact positioning in the adjacent construction.

The innerring is mounted by means of a standard screw (for example
ISO 4762) in afit hole (preferably grade F6). The fixing screw is not
included in the scope of delivery. The operating clearance of track
rollers with an extended inner ring cannot be set by means

of eccentric bolts.

0001AD2F

Schaeffler Technologies
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Sealing and lubrication

Seal types

Specific features

Corrosion-resistant design

Accuracy
and internal clearance

Further information

Track rollers

Gap seals on both sides protect the rolling element system against
contamination. Bearings with this seal type have the suffix 2Z.

The track rollers are also available on request with contact seals
on both sides, suffix 2RS and 2RSR.

The track rollers are greased for life and are therefore maintenance-
free. From outside diameter = 52 mm, the inner ring has
a lubrication bore.

Seal types and their specific features: see table.

2Z seal

Gap seal:
not radially preloaded
low friction
to be used with low levels of contamination

2RSR seal

Contact seal:
radially preloaded

to be used with higher requirements for sealing action and
under heavy contamination

2RS seal

Contact seal:
axially preloaded

to be used with higher requirements for sealing action and
l under heavy contamination

Theinnerringand outerring are made from corrosion-resistant steel.
The rolling elements are protected against corrosion by the grease.

Corrosion-resistant designs have contact seals and the suffix 2RS-RB
or 2RSR-RB.

The dimensional and geometrical accuracies correspond to
tolerance class PN to DIN 620.

The radial internal bearing clearance corresponds approximately
to internal clearance group Group N in accordance with ISO 5753-1;
internal clearance classes: see Catalogue HR 1, Rolling Bearings.

Further information is given on the following pages:
dimension tables, see page 90 and page 91
bolts, see page 73
guideways, see page 76
accessories, see page 106.
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Possible combinations
of track rollers and guideways

Combinations with guideways LFS

Combinations with guideways LFS
(continued)

Combinations with shaft and
support rail units TSV

The tables show the possible combinations of track rollers
with the guideways LFS and shaft and support rail unit TS.

Width and shaft | Track roller LFR
diameter?
LFS diw 50/5-4 |50/5-6 |50/8-6 |5201-10 [5301-10 |5302-10
20 4 o - - - - -
25 - [ ) o - - -
32 = = o = = =
42 10 - - - [ ) ) [ )
52 10 - - - [ ) () [ )
86 10 - - - [ ) o [ )
120 10 - - [ ) ) [ )

@ available size

1) Width b and shaft diameter d,,,: see dimension tables for guideways.

Width and shaft | Track roller LFRI
diameter?
LFS  |dy, |50/86 5201
20 4 = =
25 ([ J =
32 ([ J =
42 10 = [ J
52 10 = [ J
86 10 - (]
120 10 = [ ]

@ available size

1) Width b and shaft diameter d,,,: see dimension tables for guideways.

Shaft
diame-
ter

del)

Track roller LFR

5201-12

5204-16 | 5206-20

5206-25

5207-30

5208-40

5308-50

12

16

20

25

30

40

50

@ available size

1) Shaft and support rail units TS and shaft diameter d,:
see Catalogue WF 1, Shaft Guidance Systems.

Schaeffler Technologies
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Track rollers

Design and
safety guidelines
Adjacent construction  Fornon-locating bearing track rollers without an inner ring,
for non-locating bearing  therolling element raceway on the shaft must be hardened and

ground. The surface hardness must be 670 HV + 170 HV.
track rollers The hardening depth CHD or SHD must be sufficiently large.

Design of the shaft: see table.

Tolerances and surface data Diameter tolerance of shafts |Roughness Roundness Parallelism
for the shaft raceway - -
without with
innerring inner ring max. max. max.
k5 g6 Ra 0,4 (Rz 2) 25% 50%
(under point of diameter of diameter
load) tolerance tolerance
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Product overview Bolts

Concentric  |fz LFZ..-A1
Eccentric | fe LFE..-A1

121 630

121629

121631
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Features

Delivered condition

Lubrication

() Drive fit lubrication nipple NIP-A2

(2) Sealing cap VD2

Figure 1
Drive fit lubrication nipple
and sealing cap

Bolts

The bolts, which are made from high strength screw steel, are avail-
able with a concentric and eccentric collar; designation LFZ or LFE.
Depending on their intended purpose, they are supplied with

a washer, nut, drive fit lubrication nipple and sealing cap, see table.

The eccentric designs LFE and LFE..-A1 allow the track roller

guidance systems to be set clearance-free.

Designation | Scope of delivery Design
and suffix

LFZ Concentric bolt with washer Standard
LFE Eccentric bolt with washer and nut Standard
LFZ..-A1 Concentric or eccentric bolt with washer and nut, Standard
LFE..-A1 drive fit lubrication nipple and sealing cap

NIP-A2 Drive fit lubrication nipple Accessory
VD2 Sealing cap Accessory

Bolts LFZ..-A1 and LFE..-A1 (from size 20) have a lubrication hole.
Track rollers of outside diameter = 52 mm can be lubricated via
this hole. A lubrication nipple NIP-A2 can be pressed into the hole,
Figure 1. If the hole will not be used for relubrication, it must be
closed off using the sealing cap VD2.
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Corrosion-resistant design In this case, the bolts, washers and nuts are made from
corrosion-resistant steel. These designs have the suffix RB.

Further information  Further information is given on the following pages:
dimension tables, see page 84
track rollers, see page 68
guideways, see page 76
accessories, see page 106.

e

A

13

. —/\(:)-
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Product overview Guideways

Solid profile  |fs LFS..-C
Hollow section profile

Flat design  |fs.-F LFS..-FH
Two raceways or one raceway

Profiled section support rail

With slots  [fs..-N LFS..-NZZ
For toothed racks or toothed belts

76 | LF1 Schaeffler Technologies



Wide, flat design | Fs120
For toothed racks or toothed belts

Curved guideway element  |fsR

Schaeffler Technologies
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Guideways

Features Guideway designs: see table.

Designs Guideway

Design

LFS

With solid profile
for location from above through holes

[
LFS..-C With hollow section profile (low mass)
Location from above through holes
The end faces of the hollow sections are
) . closed off using plastic end covers
6 } ({43
=5 _/?_| ]\ =
\ / kY [
& [fl—, " \J
LFS..-F Flat guideway

Preferably for applications with stationary
carriage and moving guideway

Location from above through holes

LFS..-M

With support rail giving high bending rigidity
The guideway can be incorporated

in modular constructions by means of slots.
The slots are designed for nuts to

DIN EN ISO 4032 and T-nuts to DIN 508

The hollow sections are closed off using
plastic end covers. Special plastic end
covers are available for the slot closing
strips

Curved guideway element made from steel
Location from above through holes

Combinations of curved guideway elements
or of curved guideway elements and straight
guideways should be treated in the same
way as multi-piece guideways and must
always be ordered together

78
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Designs
continued

Guideways
without fixing holes

Guideway

Design

LFS120

oL

Wide, low guideway

With recesses for toothed racks or
toothed belts

Location from above through holes

LFS..-FH

Flat guideway with only one shaft as raceway

Mainly for applications with increased
support spacing

Location from above through holes

LFS32-N, LFS..-NZZ

2T 9

2020

With T-slot for location from below

The upper slot in the guideways and

the lateral slots are suitable for toothed
racks or toothed belts

Supplied with special support washers

for the fixing screws; the quantity is based
on the length of the guideway

TSN

Composite guideway, aluminium support
rail with screw mounted raceway shaft

Location from above
See Catalogue WF 1, Shaft Guidance Systems

All LFS guidances with the exception of LFSR are also available
without fixing holes; suffix OL.

Schaeffler Technologies
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Guideways

Design and
safety guidelines

Guideway hole patterns  Unless specified otherwise, guideways have a symmetrical hole
pattern, Figure 1.

Upon request, an asymmetrical hole pattern may be available.
In this case, a, = a mip @and ag = ag min-

aL L ‘

— |- -—

-
b=t |
M

. ar
(1) Symmetrical hole pattern =

(@ Asymmetrical hole pattern

.. . . T .
Figure 1 _\CP @_ @ | “CP_
Hole patterns of guideways |

with one row of holes

— -—

121 685

Hole pitch values  The hole pitch values j| are stated in the dimension tables.
For high loads, guideways are available with reduced hole pitch
values j, Figure 2.

These guideways have the suffix E or EE; examples: LFS..-E, LFS..-EE.
I
p=——p=——g==9

i

(S

o —6 — @ 5 @ — O — & — Of st

L

—— |

Figure 2 O OO O @ OO OO0 00O O Fs.kt

Hole spacingsj,

121239
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Maximum number of pitches  The number of pitches between holes is the rounded down whole
between holes  number equivalent to:

-2 a min
n=———
L
The spacings a| and ag are generally determined as follows:
aL+aR:|—ﬂ'jL

For guideways with a symmetrical hole pattern:
1
a =ap==-{l-n-j
L8R =5 { JL)
Number of holes:

x=n+1

n _
Maximum possible number of pitches between holes

l mm = : ol
Guideway length m

aL’m.in’ aR min mm . .
Minimum values for a|, a, see dimension tables

iL mm ey
Spacing between holes B

ap, ag mm

Spacing between start or end of guideway and nearest hole
X _

Number of holes.

If the minimum values for a; and ag are not observed, the counter-
bores of the holes may be intersected.

/&

Bl

L g m
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Guideways without holes

Multi-piece guideways

(1) Marked joints

Figure 3
Multi-piece guideways

Accuracy of joint position

Spacings for additional hole

Guideways

All guideways LFS are also available without holes, with the
exception of LFSR. These guideways have the suffix OL, for example

LFS..-OL.

If the guideway length required is greater than |5y, the guideways
are assembled from two or more sections matched to each otherand
marked accordingly. The sections may be of different lengths.

The guideway joint is always arranged centrally between the fixing

holes, Figure 3.

1A 1A 1B
© 0 © 00 0 0 0

18 1C AC
0 0 0 000 0 0

28 2C[2C
00 0 00 0 0 &

121 240

In order to achieve accuracy of the joint position, additional fixing is
recommended for guideways from size 32 if the spacing C7 is larger
than the stated limit value, see table and Figure 4, page 83.

Inthese cases, the guideways are supplied with the additional fixing

hole already made.

Guideway Spacing between hole and end of guideway
Cc7 C8
Limit value Limit value
mm mm

LFS32 (-C, -F) 30 11

LFS42-C 50 17

LFS52 (-C, -F) 50 17

LFS86-C 50 17

LFS120 50 17

82
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Figure 4
Additional hole

Two guideways LFS can have a deviation relative to each other

at the joint position of:
Ab ==*0,01 mm
Ah, = =*0,05 mm, Figure 5.

Ab

) Ah,

Figure 5

Deviation at the joint position
on guideways assembled
from sections

0009785F

0009776F

Schaeffler Technologies
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Locating bearing track rollers

1 Ar
1
d D’n&x‘
i A
7% 1 2
i 2
B_ g
LFR..-27Z
Dimension table - Dimensions in mm
Designation Mass Dimensions
m d Dimax B A C
LFR50/5-4-2Z-HLC®
0,01 5 16 8 9 7
LFR50/5-4-2RS-RB-HLC®
LFR50/5-6-2Z-HLC®
0,01 5 17 8 10,5 7
LFR50/5-6-2RS-RB-HLC®
LFR50/8-6-22%
0,02 8 24 11 14 11
LFR50/8-6-2RS-RB®)
LFR5201-10-22%
0,08 12 35 15,9 20,63 15,9
LFR5201-10-2RS-RB®
LFR5301-10-22%
0,1 12 42 19 24 19
LFR5301-10-2RS-RB®
LFR5302-10-22%
0,17 15 47 19 26,63 19
LFR5302-10-2RS-RB®)
LFR5201-12-22%
0,08 12 35 15,9 21,75 15,9
LFR5201-12-2RS-RB®)
LFR5204-16-2Z9
0,23 20 52 22,6 31,5 20,6
LFR5204-16-2RS-RBY)
LFR5206-20-2Z°
0,43 25 72 25,8 41 23,8
LFR5206-20-2RS-RB7)9)
LFR5206-25-22°
0,43 25 72 25,8 43,5 23,8
LFR5206-25-2RS-RBY)
LFR5207-30-2Z°
0,66 30 80 29 51 27
LFR5207-30-2RS-RB7)9)
LFR5208-40-22°)
1,36 40 98 38 62,5 36
LFR5208-40-2RS-RB7)9)
LFR5308-50-2Z°)
1,4 40 110 46 72,5 44
LFR5308-50-2Z-RB7)9

Corrosion-resistant design with suffix ..-RB.

1

=

Rolling contact diameter.

Effective dynamic load rating as track roller (radial).
Effective static load rating as track roller (radial).
Fatigue limit load.

Permissible dynamic limit load.

Permissible static limit load.

Corrosion-resistant design available by agreement.
Lubricated for life, see page 19.

Relubrication facility via inner ring, see page 19.

2
3
4
5
6
7
8
9

N R N 2 TN N
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109 337

LFR..-2Z
Load carrying capacity
ds Dal) Tmin Cr w2) COr w3) CurA) I:r per5) FOr per6)
N N N N N
4 14,54 0,2 1560 850 43 1700 1700
6 15,8 0,2 1630 900 44,5 2270 1800
6 22,8 0,3 4100 2300 115 2550 4 600
10 32,25 0,6 8400 5000 250 4750 10000
13200 7700 370 6 400 15400
10 38,95 0,6
13900 8200 390 19600 16 400
10 44,25 1 14500 9100 455 9400 18200
12 33,1 0,6 8300 5000 250 4 650 10000
16 49,14 1 15300 10100 520 10500 20200
20 64,68 1 23100 16 400 870 21100 33000
25 65,35 1 22700 16100 850 18800 32000
30 76,02 1 23100 16 400 1100 18500 41500
40 90,36 1,1 38500 29000 1480 51000 58000
50 101,7 1,1 54000 40500 2000 69000 81000
Schaeffler Technologies LF1 | 85




Track rollers

With extended inner ring
Locating bearing track roller

0001A42E

B .
LFRI
Dimension table - Dimensions in mm
Designation Mass Dimensions
m d D B Ar C Cq
LFRI50/8-6-2Z 0,025 6,1 24 15,1 14 11 9,6
LFRI5201-10-2Z 0,09 10,5 35 20,7 20,63 15,9 12,75

Corrosion-resistant design available by agreement.

1 Rolling contact diameter.

2 Effective dynamic load rating as track roller (radial).
3) Effective static load rating as track roller (radial).

4) Fatigue limit load.

5) Permissible dynamic limit load.

6) Permissible static limit load.
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00001A42F

LFRI
Load carrying capacity
Dl ds Dal) Tmin Crwz) COr w3) Cur4) Fr pers) FOr per6)
j6 N N N N N
12,6 6 22,8 0,5 4100 2300 115 2550 4 600
17,8 10 32,25 0,5 8300 5000 250 4550 8300
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Bolts w

[ ]M qd Ds
L]
L
W W
Gz | : l j d m 61 DS
7 _..__q_L"r — L3 — '
g - H1 - Asg - _.5
2 L1
LFZ, LFE
Dimension table - Dimensions in mm
Designation Mass Dimensions
d Gy G, L L, Ly L As
m
LFZ05 - 19,5 16 9,5 - -
0,01 5 M4
LFEO5-0,5 M4 - - 9 20 15
LFZ08 — 28,3 24,3 15 — —
0,02 8 M8
LFE08-1 M8X%0,75 |- = 13 32,5 21,6
LFZ12 - 43 36 22 - -
0,04 M10
LFE12-1 1 M10 - - 19,5 50 33,5
LFZ12/M12 - 50,8 43,8 - -
0,06 M12 24
LFE12-1/M12 M12 - - 57 41
LFZ15 = 50,8 43,8 23,8 = =
0,06 15 M12
LFE15-1 M12 - = 24 57 41
LFZ12x45-A12 -
0,04 12 M10X1,5 |- 50 45 16 -
LFE12x45-A12 30
LFZ20x67-A1 -
0,2 20 M16X1,5 |- 75 67 23 -
LFE20X67-A1 45
LFZ25x82-A1 -
0,4 25 M20X1,5 |- 92 82 30 -
LFE25%x82-A1 57
LFZ30x95-A1 _
0,62 30 M24X1,5 |- 107 95 32 —
LFE30X95-A1 67
LFZ40X107-A1 -
1,1 117 107
LFE40X107-A1 72
40 M30X1,5 |- 42 -
LFZ40<115-A1 -
1,2 125 115
LFE40X115-A1 72

Corrosion-resistant design available by agreement.

D No washer required.
2) Wwithout lubrication hole.
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Wil
1y |
—_ -— L —
-
Ds
! J
g W I A5 ] H 3 .t | oW
g - l_z | — ...S —..;71}--— % AS - U
g |- L g L
LFZ..-A1, LFE..-A1 LFZ05 and LFE05-0,5
L, D, E Hq S Dk dg dq Width across flats
W W, W,
] N - - N 10 ] . 3 - -
0,5 2,9 - - 7 2
_ - - 13 — _
114 1 - - -
3 1 4 - 13 5
— — — 17 — —
21
5 1 8,4 - 17 6
1,8 - - -
- - - 17 - -
119
5 1 6,5 - 17 6
- - - 19 - —
21 2 - - -
4 1 6,5 - 19 6
- 21 _ 8 2 20 - — 17 17 -
0,75 10
- 30 = 13 3 30 5,9 = 27 24 -
1 17
- 37 _ 16 3 40 5,9 — 36 30 -
1 22
- 44 — 19 4 45 5,9 — 41 36 -
1 27
1 36
- 56 24 4 55 5,9 46 46 -
1 36
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Non-locating bearing
track rollers

LFR..-2RSR-NA

00099782

Dimension table - Dimensions in mm

Designation Inner ring? Mass | Dimensions

Load carrying capacity

i d (Dma (B —8,12 Ar c D

min

Cr w2) C0r w3) Cur w
N N N

4)

LFR22/8-6-2RSR-NA IR8X12X14 0,032 | 8 (24 14 14 11,8 (12

0,3

4000 | 4300 | 630

LFR2202-10-2RSR-NA |IR15X20X16 |0,079 |15 |35 16 20,63 | 13,8 |20

10

0,3

6500 | 9300|1310

LFR2204-10-2RSR-NA |IR20Xx25X20 (0,17 |20 |47 20 26,64 (17,8 |25

Non-locating bearing track rollers are also available without an inner ring: LFR..-2RSR-RNA.

Observe the guidelines relating to the adjacent construction, see page 72.
Corrosion-resistant design available by agreement.

1 Lubrication hole in inner ring (diameter) 2 mm.

2) Effective dynamic load rating as track roller (radial).
3) Effective static load rating as track roller (radial).

4) Fatigue limit load.

90 | LF1
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Possible combinations
of track rollers and bolts

Mounting situation

00099782

Dimension table - Dimensions in mm

Designation Dimensions
Locating bearing track roller | Bolt ad b S C d
LFZo5
LFR50/5-4-2Z% 9 8 - 4 11,5
LFE05-0,5
LFZo5
LFR50/5-6-2Z 10,5 8 1 5 11,5
LFE05-0,5
LFZ08 16
LFR50/8-6-2Z 14 12 1 6,5
LFE08-1 20,5
LFZ12 24,7
LFR5201-10-2Z 20,65 17,7 1,8 9,7
LFE12-1 32,3
LFZ12/M12 27,8
LFR5301-10-2Z 24 20,8 1,8 11,3
LFE12-1/M12 34,8
LFZ15 28
LFR5302-10-2Z 26,65 21 2 11,5
LFE15-1 35
LFZ12x45-A1
LFR5201-12-2Z 21,75 17,9 2 9,9 22,9
LFE12X45-A1
LFZ20x67-A1
LFR5204-16-2Z 31,5 25,6 3 14,3 33,6
LFE20X 67-A1
LFZ25x82-A1
LFR5206-20-2Z 41 28,8 3 15,9 38,8
LFE25Xx82-A1
LFZ25x82-A1
LFR5206-25-2Z 43,5 28,8 3 15,9 38,8
LFE25Xx82-A1
LFZ30<95-A1
LFR5207-30-2Z 51 33 4 18,5 45
LFE30<95-A1
LFZ40<107-A1
LFR5208-40-2Z 62,5 42 4 23 52
LFE40x107-A1
LFZ40<115-A1
LFR5308-50-2Z 72,5 50 4 27 60
LFE40x115-A1
1 With eccentric bolts, the dimension a varies by +E in accordance with the table, page 89.
2 No washer required.
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Possible combinations s
of track rollers and bolts

Flying bearing arrangement with bolt ..-A1 ,_*J\:\- R
T
L :;_,._.i..._.‘ : \ < b R
IEETRANNNNY
N\ A |
DIN125~ | {——F5 3
N <
[ 8
Bolt ..-A1
Dimension table - Dimensions in mm
Designation Dimensions
Locating bearing | Bolt a c d d; [GD s w3 s, b, dw |B
track roller Washer
DIN 125-A
LFZ12x45-A1 12 - 2,5 13
LFR5201-12-2Z 21,75 | 9,75 M10X1,5 2 12 12 15,9
LFE12X45-A1 - 10 2 10,5
LFZ20x67-A1 20 = 3 21
LFR5204-16-2Z 31,5 (11,3 M16X1,5 |3 20 20 22,6
LFE20x67-A1 = 17 3 17
LFZ25%x82-A1 25 - 4 27
LFR5206-20-2Z 41 12,9 M20x1,5 |3 25 20 25,8
LFE25xX82-A1 - 22 3 23
LFZ25%<82-A1 25 = 4 27
LFR5206-25-2Z 43,5 (12,9 M20%x1,5 |3 25 25 25,8
LFE25X82-A1 = 22 3 23
LFZ30<X95-A1 30 - 4 31
LFR5207-30-2Z 51 14,5 M24X1,5 |4 32 30 29
LFE30x95-A1 - 27 4 28
LFZ40<107-A1 40 = 6 41
LFR5208-40-2Z 62,5 (19 M30X1,5 |4 40 40 38
LFE40<107-A1 = 36 5 37
LFZ40X115-A1 40 - 6 41
LFR5308-50-2Z 72,5 |23 M30X1,5 |4 40 40 46
LFE40<115-A1 - 36 5 37

1 For nuts in accordance with DIN 934, included in the scope of delivery.
2 Forwashers in accordance with DIN 125, included in the scope of delivery.
3) Recommended minimum wall thickness.
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Guideways b

\
i |h
hJ’JL ‘ h1 h4
!
LFS LFS..-C

Dimension table - Dimensions in mm
Designation Mass Dimensions Mounting dimensions

m b h lmaxn by a I aLZ) aRZ)

~ kg min. max. min. max.
LFS20 0,6 20 12,2 2400 17 16 62,5 9 54 9 54
LFS25 1,1 25 15 2400 21 19 62,5 10 54 10 54
LFS32 e 125 116 116
LFS32-E ’ 62,5 52 52

20 6000 24
LFS32-C% 11 32 26 125 11 116 11 116
LFS32-CE% ’ 62,5 52 52
LFS32-F 1 10 4000 |- 125 116 116
LFS42-C4) 125 113 113
—_— 20 6000 28 20 20
LFS42-CE¥ 2,2 42 32 62,5 51 51
LFS42-F 15 4000 125 17 17
LFS52 250 235 235
LFS52-E 4,4 125 110 110
LFS52-EE 62,5 49 49
34 40

LFS52-C% 250 235 235
—_— 52 6000 42 17 17
LFS52-CE% 125 110 110
LFS52-CEE% 3 62,5 49 49
LFS52-F 18 250 235 235
LFS52-FE 125 110 110
LFS86-C4) 250 235 235
———— 4,4 86 34 6000 71 76 17 17
LFS86-CE% 125 110 110
LFS120 250 235 17 235
—_—7,9 120 25 8000 |100 110 17
LFS120-E 125 110 17 110

Guideways of corrosion-resistant design: LFS..-RB, observe note on page 18.
Modulus of elasticity for LFS..-C (-CE, -CEE, -E, -EE, -F, -FE): 72 000 N/mm?Z.
Guideways LFS, LFS..-C and LFS..-F available without holes: LFS..-OL (-C-OL, -F-OL).
(@ Underside marked

1

=

Maximum length of single-piece guideways; longer guideways are supplied
in several sections and are marked accordingly.
Observe the length tolerances, see page 30.

2 a, and ag are dependent on the guideway length |, calculation: see page 80.
3

<

Under maximum load F, and Fy,, support washers to DIN 433 and the maximum tightening torque
according to the table, page 29, are required.
4

5
6

=

The design of the hollow sections is dependent on the size.
Counterbore depth for screws to DIN 7984.
If support washers to DIN 433 are used, screws to DIN 7984 are recommended.

= =
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lmax

L Ny
— dL - ._"aR et —
. duw 4 h
| : . # ‘{‘hﬂ’lﬁ _—
@ -O@© o B HH
@ B
| y
| 2 2 @
LFS, LFS..-C (-F) LFS..-F Bending axes
View rotated 90°
Surface data
alyy || hy N, N;3) | Cross- y-y 22
sectional
area ly W, e, L, W,
mm? mm# mm?3 mm mm* mm?3
4 9 7,6 4,5 8 165 3065 362 6,4 2053 324
6 10,6 8,5 5,5 10 237 6390 608 7,5 4510 600
440 20100 1440 10,4 14100 1360
15 12
6 6,5 12
261 18305 1165 10,1 10072 995
5 3,55) 230 11300 810 5 2190 438
12,6 126 358 33929 1858 10,1 14052 1391
10 9 15
7,5 85) 370 29280 1864 7,5 16 200 2160
1170 138624 5878 17,8 113037 6350
25,1 21
10 11 19
649 113821 4896 17,1 74878 4378
9 85) 670 84000 3610 9 19900 2211
10 25,1 216 13 21 1185 613720 16587 17,5 155160 8866
10 16,1 12 11 19 2468 2330980 40751 12,5 9365 117074
Lmax
dL
i
© © ©|®©
i|
|i
© T | ©
3 i ©
: i e
LFS120 LFS120
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Guideways

LFS..-FH

Dimension table - Dimensions in mm
Designation Mass Dimensions Mounting dimensions

m b h lmaxl) a ag iL aLz) aRZ)

~ kg min. max. min. max.
LFS32-FH 125 116 116

0,8 26 10 4000 23 13 11 6
LFS32-FHE 62,5 52 52
LFS52-FH 250 235 235
LFS52-FHE 2,3 42 18 6000 (37 21 125 17 110 10 110
LFS52-FHEE 62,5 49 49

Guideways of corrosion-resistant design: LFS..-RB, observe note on page 18.
Guideways LFS..-FH available without holes: LFS..-FH-OL.

Modulus of elasticity for LFS..-FH (-FHE, -FHEE): 72 000 N/mmZ2.

(@) Underside marked

D Maximum length of single-piece guideways; longer guideways are supplied

in several sections and are marked accordingly.
Observe the length tolerances, see page 30.

2 a, and ag are dependent on the guideway length |, calculation: see page 80.

3) For screw to DIN 912-8.8 (DIN EN ISO 4762),
under maximum load support washers to DIN 433 (DIN EN ISO 7092) are required.

Counterbore depth for screws to DIN 7984.

=

4

=
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a | 2%

CACCAC

LFS..-FH Bending axes
View rotated 90°

121179
121273

Surface data
diw h, h, N, N3 Cross-  |y-y 2z
sectional
area ly W, e, l, W,
mm?2 mm# mm?3 mm mm# mm3
6 3,5 5 6,5 12 216 8681 790 5 1897 379
(o0
10 84 9 11 19 629 66 642 3765 9 17798 1977 1
¥ [:- +}
QQ'F‘ @
(]
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Guideways

~ Ny ~ -
by 5 ba | S
- T by
LFS32-N LFS52-NZZ
Dimension table - Dimensions in mm
Desig- Mass Dimensions Mounting dimensions
nation m b (h lnax” | b1 ay |bs? by |bs |t [a7 [il? |dw|hi |hy |hs [hy
=~ kg/m
LFS25-M5) 3,5 25 |46 4000 56 19 |- - 5,2 {30 - - 6 |— 22 |- 41,6
LFS32-M>) 6,4 39 66,5 | 8000 75 26 = = 10,2 |43 = 6 = 25 61
LFS32-N 1,4 20 4000 24 6,5 (10,5 (10,5 |- 125 4 6 15
LFS52-M5 |11,2 98,6 112 18 44 10,2 |80 52 |- - 25 |50 |89,7
52 8000 42 10
LFS52-NZZ | 3,9 34 46,5 11 18,5 | 18,5 | 4,7 |- [250 6,4 | 9 |- |251

Guideways of corrosion-resistant design: LFS..-RB, observe note on page 18.
Modulus of elasticity for LFS..-M (-N, -NZZ, -ZZ): 72 000 N/mm?2.
(@ For LFS52-M and LFS32-M; (2) For LFS25-M; (3) Detail of slot

1 Maximum length of single-piece guideways; longer guideways are supplied

in several sections and are marked accordingly.
Observe the length tolerances, see page 30.

For screw to DIN 931 (DIN EN ISO 4014), DIN 933-8.8 (DIN EN ISO 4017),
special support washers included in scope of delivery for guideways LFS52-NZZ.

2

=

3) Recommended screw pitch (hole spacing), see page 80.
4

=

One core hole for non-cutting thread drill or self-tapping screws to DIN 7513.

5) The guideway LFS..-M can only be combined with carriages with adjustable clearance.
If SFand LFCL carriages are to be used, please contact us in advance.
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121238

lI'I"Iﬂ}!;

121 249

LFS..-M LFS..-M
View rotated 90°

Surface data
h, he [ty ajp |ag ag Ny Ky Cross- y-y z-z

sectional

area ly Wy e, L, W,

o | mm?2 mm4 mm3 mm mm# mm3
31,5 |- 1,6 - - - - 4,65 1156 314429 11230 19,4 186693 9623
47 16 = 2206 1000234 26672 36,8 762105 20707
- ’ M6 360 19600 1400 11,1 12600 1135
65,4 |- 1,8 7,5 33 89,7 |- 7,45 3691 3717250 66380 (42,6 3014470 55462
10 6 5 - - - M10 |- 994 170350 7327 |16,8 82786 4927
Imax
ly
Z ~ _|_ - _Z
1 =)
" 5

LSF52-NZZ Bending axes
View rotated 90°
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Guideways

| h
hy
1t
LFSR..-ST LFSR../90-ST
Dimension table - Dimensions in mm
Designation Mass Dimensions
m b h r B by a
~ kg o
LFSR32-100/90-ST 0,5 90
LFSR32-100/180-ST 1 100 180
LFSR32-100/360-ST 2 360
LFSR32-150/90-ST 0,8 90
LFSR32-150/180-ST 1,6 150 180
LFSR32-150/360-ST 3,2 360
32 20 24 26
LFSR32-300/90-ST 1,7 90
LFSR32-300/180-ST 3,4 300 180
LFSR32-300/360-ST 6,8 360
LFSR32-500/90-ST 2,9 90
LFSR32-500/180-ST 5,8 500 180
LFSR32-500/360-ST 11,6 360
LFSR52-150/90-ST 2 90
LFSR52-150/180-ST 4 150 180
LFSR52-150/360-ST 8 360
LFSR52-300/90-ST 4,5 90
LFSR52-300/180-ST 9 52 34 300 180 40 42
LFSR52-300/360-ST 18 360
LFSR52-500/90-ST 7,8 90
LFSR52-500/180-ST 15,6 500 180
LFSR52-500/360-ST 31,2 360

Attention!

If curved guideway elements are required in combination with straight guideway sections,
these must always be ordered together as a unit.

Note the guidelines relating to mounting of curved guideway elements, see page 27.

Corrosion-resistant design available by agreement.

1 For screw to DIN ISO 4762-8.8.
2 Number of holes on the pitch circle ry.
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_ o
[7[oa]AH

[A]
LFSR../20-ST LFSR../180-5T &
LFSR..-ST
dLW h1 h4 Nll) N3 X2) r o 0(/2
o o
84 30 15
12
134 30 15
12
6 13,5 15 6,5 12
284 22,5 11,25
16
5
10 484 18 9
20
3
6 124 30 15
12
4
10 21 25,1 11 19 8 274 22,5 11,25
16
5
10 474 18 9
20
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Closed oval tracks
with guideway connectors VBS

121 169

LFS (section A-A)

Dimension table - Dimensions in mm

Closed oval tracks Dimensions Mounting dimensions
Designation b h B lmax? b, a5
with two 180° arcs with four 90° arcs °
- LFS32X..X..-0V-100-VBS 90
LFS32Xx..-0V-100-VBS - 180
- LFS32X..X..-0V-150-VBS 90
LFS32X..-0V-150-VBS - 180
32 20 6000 24 26
- LFS32X..X..-0V-300-VBS 90
LFS32X..-0V-300-VBS - 180
- LFS32X..X..-0V-500-VBS 90
LFS32X..-OV-500-VBS - 180
- LFS52X..X..-OV-150-VBS 90
LFS52X..-0V-150-VBS = 180
— LFS52X..X..-OV-300-VBS 90
52 34 6000 40 42
LFS52 X..-0V-300-VBS = 180
= LFS52X..X..-OV-500-VBS 90
LFS52 X..-0V-500-VBS = 180

Attention!

If curved guideway elements are required in combination with straight guideway sections,

these must always be ordered together as a unit.
Closed oval tracks can only be ordered as a single unit.

A unit consists of two curved guideway elements LFSR with an arc dimension 180°

and two straight guideways LFS or a unit of four curved guideways LFSR with an arc

dimension 90° and four straight guideways LFS.

Note the guidelines relating to mounting of curved guideway elements, see page 27.

1) Maximum length of single-piece guideways.
2 For screw to DIN ISO 4762-8.8.
3) Number of holes on the pitch circle r;.

lmd:‘l
- {1
]
T faEm
s
/ » S . @_ —
/ B
G .
f |
Bl i
| j
"\\\ I Am|
AN i i : - F =
\. L — @"?“@‘ }f i
. Tlelpos A~—] b

Closed oval track with two 180° arcs
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az
SRR
7 9w | F%?P%}
h ' h
4 | hy
! i
W .
by =
LFSR (section B-B)
i a, ag diw hy hy N2 N3 ) r M ®
min max °
3
36 7 100 84
30
3
150 134
6 b
125 116 6 12 15 6,5 12 m
30 4 .
3 300 284 22,5
5
500 484 18 @CEJ
10 :
3
49 p 150 124 30
4
250 235 10 21 25 11 19 3 300 274 22,5
41 5
500 474 18
10
G
\7’:‘<
(o
‘-rnax
nx [
T N IN R L - /N\
g a2 . i N
/B/\(B H & | 30,5 /

203 044

Closed oval track with four 90° arcs
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Product overview Accessories

Guideway connector  yBs
for guideways

=)
\

End plate  ans.LFs

203 034A

121 432

Lubrication and
wiper units

AB

172003
121308

Cap wipers  AB.LFR
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Side plate  agaL

121298

Stops  paH PASTP
0
End cover  ga.LFs NAD
Slot closing strip

121635

Fasteners My, SHR, LEIS-M WKL, SPPR

Fixing screw
T-nuts

T-bolt

T-strip

Fixing bracket
Fixing lug

)

121633
121634
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Features
Guideway connector
for guideways

End plate

Accessories

Guideway connectors VBS are accessories for curved and straight
LFS guideways.

They comprise:
pins
bushes
grub screws.

The guideway connectors are suitable for all LF guideways. Joined
curved guideways are supplied as standard with the guideway
connector. Joined straight guideways are available as an option
with the guideway connector.

The VBS reduces running noise at the joint, ensures an increased
operating life for the guidance system and improves the operational
reliability.

End plates ANS.LFS (also for use with hollow section guideways)
are made from steel. They secure the rolled-in raceway shafts by
means of form fit. In the case of solid section guideways, holes must
be made in the end faces (by the customer) for screw mounting

of the end plates.

The end plates prevent the shaft creep that can occur under
unfavourable conditions on all guideways that comprise an alu-
minium support rail into which a steel shaft is rolled or pressed.

These can be supplied already fitted, but this must be indicated
when ordering.

108
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Lubrication and wiper units
Design AB.W

Design AB

(@ Central section, supplied loose
(2 Felt lubrication inserts
(3 Fixing screws, supplied loose

Figure 1
Lubrication and wiper unit AB

The lubrication and wiper unit AB.W comprises a plastic housing and
is fixed to the adjacent construction. It contains a felt lubrication
insert. This is supplied soaked with oil that has H1 approval and can
be replenished with oil via a hole in the housing if necessary.

Lubrication and wiper units AB.W are supplied with fixing screws.

The lubrication and wiper unit AB comprises a plastic housing and is
screw mounted to the end of the carriage LFL-SF or LFDL. It contains
felt lubrication inserts on both sides. These are supplied soaked
with oil that has H1 approval and can be replenished with oil via
lubrication nipples if necessary. The lubrication and wiper units AB
can be fixed to carriages using two screws.

If the lubrication and wiper unit AB is used together with a stop PAH
or PASTP, the central section must be removed, see Figure 1.

0007F2E1

Schaeffler Technologies
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Cap wipers

Design AB.LFR

(@ For mounting on the customer design

(2 For mounting on LFCL42

Figure 2

Mounting on carriage LFCL

Design AB.LFR5302

Accessories

The cap wipers comprise a plastic housing and are slid overthe track
roller from below. They contains felt lubrication inserts on both
sides. These are supplied soaked with oil that has H1 approval and
can be replenished with oil via lubrication nipples if necessary.

The cap wipers can be fixed using two screws to the screw mounting
channels in the carriage LFCL and thus seal the track rollers

from below at the screw head. When bolts LFZ and LFE are used

in an application design, this gives a gap.

Cap wipers are supplied with fixing screws.

If two or more AB.LFR are used per side, the displacement resistance
can be reduced by removing the felt insert on the inner side.

AB.LFR are suitable for mounting on the carriage LFCL42 as well as
customer designs. For mounting on the carriage LFCL42, the upper
cover must be replaced by the two covers supplied, Figure 2.

An exception is the cap wiper AB.LFR5302. This comprises an end
cover and a relubrication and wiper unit AB.W10 that can be screw
mounted to either the right or left of the end cover. Its function and
location correspond to those of the other sizes.

110
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Side plate  The side plate ABAL is made from plastic and can be screw mounted
to the sides of carriages LFL..-SF. The side plates are used to sup-
plement the lubrication and wiper units AB. The carriage can be
sealed on all sides, with the exception of the underside, by means of
two side plates and two lubrication and wiper units.

The side plate is supplied with fixing screws.

It can only be mounted in conjunction with the lubrication and wiper
unit AB.

Stops
Design PAH  The stop PAH comprises anodised aluminium and a buffer made
from shock-absorbent plastic. The stop can be placed at any position
on guideways. It is then clamped in place by means of a screw.

The stop is used as an end stop or restricts the travel of the carriage.

The central section of lubrication and wiper units must be removed
if the carriage is to run up against a stop PAH, see page 109.

Design PASTP  The stop PASTP is made from plastic. It can be screw mounted
in a threaded hole (to be made by the customer) in guideways.
This hole can be drilled at any position on guideways LFS. The stop
is used as an end stop or restricts the travel of the carriage.

The central section of lubrication and wiper units must be removed
if the carriage is to run up against a stop PASTP, see page 109.

End cover End covers KA are made from plastic. The end covers close off the
end faces of the hollow sections in guideways LFS..-C and LFS..-M
as well as in the hollow section carriage LFCL.

Slot closing strip  Slot closing strips NAD are made from plastic. They close off the slots
in the guideway LFS..-M. For information on NAD, see publication
AL 1, Driven Linear Units.
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Accessories

Fasteners

Fixing brackets, fixing lugs  For location of LFS-M with the integral profiled aluminium support

rail, fixing brackets and fixing lugs are available, Figure 3, Figure 4,
Figure 5 and table, page 113.

(‘ (/—{1,;?'
\_/
- ] \:‘L\
@) WKL 3 >
Figure 3 g
Fixing brackets -
L2

(@) SPPR o«

Figure 4
Fixing lug

172 407

= 30
B 35 7'2;L| BIEE i
T (1 i 28
|

_':ﬁ_j; SPPR-28x30

20 20

i
24
!

6
Figure 5 - 7,5 SPPR-24x20
Fixing brackets and fixing lugs

WKL-48x48x35

= i

121599
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T-strip, T-nuts, T-bolts  Forintegration in existing systems or for extension, T-strips, T-nuts
and corresponding T-bolts are available, Figure 6 and table.

@ MU..-POS
(2) SHR-DIN787-M8Xx8x32
(3 MU-M
@ MU-DIN508
(®) LEIS-M, T-slot
Figure 6 §
Fixing screws and T-nuts =
Fasteners and designations  "ractener Designation
Fixing bracket WKL-48X48%35
For slot width 8 mm (LFS32-M, LFS52-M)
Clamping lug SPPR-28X30
T-nut MU-DIN508-M4 X8
MU-DIN508-M6X 8
Rotatable T-nut MU-M4 X 8-Rhombus
MU-M6X<8-Rhombus
Positionable T-nut MU-M6 X 8-POS
MU-M8X8-POS
T-bolt SHR-DIN787-M8X8X32
T-strip (steel) LEIS-M6/8-T-Nut (state length)?)
Hole spacing 50 mm LEIS-M8/8-T-Nut (state length)?)
For slot width 5 mm (LFS25-M)
Clamping lug SPPR-24X20
T-nut MU-DIN508-M4 X 5
Positionable T-nut MU-M5 X 5-POS

1 Maximum single-piece length: 2000 mm.
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Guideway connectors
for guideways LFS

VBS
Dimension table - Dimensions in mm
Designation Dimensions For guideway
T Tl tl a|_ aR CS K7 KS K9
+0,1 [+0,5 min. min. +0,1 [+0,2 +0,5
VBS32 25 30 15 LFS32, LFS32-E
—F—— 16,5 10 30 12 6,5 9
VBS32-R100 17 22 9 LFS32, LFS32-E
VBS42 16,5 10 25 30 30 15 12 6,5 9 LFS42-C, LFS42-CE
VBS52 LFS52, LFS52-E, LFS52-EE,
30 140 20 LFS52-C, LFS52-CE, LFS52-CEE
—— 30 22 40 16 8 13
VBS52-R150 23 33 14 LFS52, LFS52-E, LFS52-EE,
LFS52-C, LFS52-CE, LFS52-CEE

Attention!
If these are to be used with curved guideways LFSR or with straight guideways
not included in the table, please contact us.

121 655

Guideway connector VBS
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End plate

G
ANS.LFS, ANS.LFS42-C, ANS.LFS86-C, ANS.LFS..-NZZ

Dimension table - Dimensions in mm
Designation Dimensions For

b is a st |Ng h |h in |G gllideway

(%)

ANS.LFS20 154 |- - 6 |12 |- 11 62 |- |M5 LFS20
ANS.LFS25 20 - - 5 7 |- 14 4 7 |m3 LFS25
ANS.LFS32 7 |- 19 5 10 |M4 LFS32
ANS.LFS32-C 30 - - 8 5 s |- - @6,5H13  [LFS32-C
ANS.LFS32-F 26 11 - M4 LFS32-F
ANS.LFS32-FH 22 9 9 6 7 |- 9 ° M3 LFS32-FH
ANS.LFS32-N 26 11 - - 15 M4 LFS32-N
ANS.LFS42-C 355 |17 - 8 7 |- 18 8 - Ima LFS42-C
ANS.LFS52 10 |- 30 7 15 |Mm6 LFS52
ANS.LFS52-C 4 - - 0 e Tens 30 |- @11H13  |LFS52-C
ANS.LFS52-F 42 21 LFS52-F
ANS.LFS52-FH 37 20 6,5 8 |10 |- 16 ? - M5 LFS52-FH
ANS.LFS52-NZZ 42 21 - 24 LFS52-NZZ
ANS.LFS86-C 80 54,1 |- 9 |20 |- 30 (175 [- [mé LFS86-C
ANS.LFS120 114 80 - 5 10 |- 16 8 - |Ims LFS120

ANS cannot be mounted on:
LFS32-C: a, ag < 28 mm
LFS52-C: a, ag < 40 mm.

|

7

I

121 589
121 435

ANS.LFS32-C, ANS.LFS-52-C (hollow section) ANS.LFS..-F (-FH)
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Lubrication
and wiper units

121516

duw
AB.W
Dimension table - Dimensions in mm
Designation |Mass | Dimensions For track roller
m diw B S H Jg D, T, S A, N, A3
~ kg *0,1
LFR5201,
AB.W10 0,03 10 22,5 10 45 10 4,5 3 5 49 4 40,3 LFR5301,
LFR5302
AB.W12 0,03 12 22,5 10 45 10 4,5 3 5 51 4 42,3 LFR5201-12
AB.W16 0,03 16 22,5 10 45 10 4,5 3 5 52 4 43,3 LFR5204-16
AB.W20 0,03 20 22,5 10 45 10 4,5 3 5 54 4 45,3 LFR5206-20
AB.W25 0,03 25 37 10 45 21 5,5 3 5 54 3,5 45,3 LFR5206-25
AB.W30 0,03 30 37 10 45 21 5,5 3 5 59 3,5 50,3 LFR5207-30
AB.W40 0,03 45 37 10 45 21 5,5 3 5 71 3,5 62,3 LFR5208-40
AB.W50 0,03 50 37 10 45 21 5,5 3 5 76 3,5 67,3 LFR5308-50
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Lubrication 5
and wiper units o - zé

121254
Ve
121255

Ky
AB AB
View rotated 90°
Dimension table - Dimensions in mm
Designation Mass Dimensions For carriage
m B T3 ) A3 H A, As Ky
For screws
to DIN 7972
~ kg
LFL32-SF, LFL52-SF,
AB32 0,03 80 6 11 5 32 7 7 ST2,9 LFL52-E-SF, LFDL32-SF,
LFDL32-BY
LFL32-SF, LFL52-SF,
AB52 0,1 120 20 18 8,5 45,5 9,7 15 ST4,8 LFL52-E-SF, LFDL32-SF,
LFDL32-B
LFL32-SF, LFL52-SF,
AB52-E 0,13 135 20 18 8,5 55 12 20,6 ST4,8 LFL52-E-SF
AB.LFLL32 0,03 80 6 11 5 32 7 7 ST2,9 LFLL32-SFY
AB.LFLL52 0,1 120 20 18 8,5 45,5 9,7 15 ST4,8 LFLL52-SF

1 Pplease contact us.
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Cap wipers Ny

| [ 1 : [ ]
|
As
o N
— - =+
|
! \r/
\
Nat L] ! l:__:_/
K .
S &
L 5
AB.LFR
Dimension table - Dimensions in mm
Designation Mass | Dimensions For
m B A3 A, N, |[Ag L In H, Ky Nq track roller |carriage
~ kg +0,1 +0,1
AB.LFR50/8 0,02 31,6 (25,9 |15,6 |2 6,4 |51 28,5 |15 M3 15 LFR50/8 LFCL25

AB.LFR5201 0,02 [43,3 (33,4 |22,3 |2 16 56 40 21,3 |M3 20 LFR5201 LFCL42
AB.LFR5301 0,03 50 38,7 |26 2 10,4 |76 46 25 M3 20 LFR5301 LFCL86
AB.LFR53020 |- 57 46 = 1,5 |15,5 [58 48 31 M3 = LFR5302 =

1) Observe the note on page 110.
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Side plate

®
o
hd
o)

'D !!;II\
Ml
&

121257
121 256

ABAL ABAL
Dimension table - Dimensions in mm
Designation Mass Dimensions For carriage
m B S L In H
ABAL32 0,03 86 3 112 100 32 LFL32-SF
ABAL52 0,04 130 5 136 117 49,5 LFL52-SF
ABAL52-E 0,05 145 5 186 167 55 LFL52-E-SF
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Stops § -0
" Hy :
H
G
|
|
PASTP
Dimension table - Dimensions in mm
Designation Mass Dimensions For guideway
m D H3 Gz H
PASTP20 0,008 14 7 M5 22,2 LFS20
PASTP25 0,008 14 7 M5 25 LFS25
PASTP32 0,01 16 11 M6 31 LFS32
PASTP42 0,01 16 11 M6 31 LFS42-C
PASTP52 0,01 20 11 M8 45 LFS52
PASTP86 0,01 20 11 M8 45 LFS86-C
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Stops .
8 Ag
W
? [ @]
—— ] I
!
L
PAH PAH
View rotated 90°
Dimension table - Dimensions in mm
Designation Mass | Dimensions For guideway
m B Aq S Ag D H Hq Hs A, A Width
across
flats
~ kg w
PAH32 0,05 46 21 30 15 10 39 32 19 7 14 5 LFS32-C
PAH52 0,17 75 35 43 20 16 70,5 58 36,5 9,5 30 6 LFS52-C (-NZ2)
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End cover

121234
121 247

= —
I % -
hy hy /: ]
hal (I
A @ |
' AN
KA.LFS..-C KA.LFS..-M
Dimension table - Dimensions in mm
Designation Mass Dimensions For guideway
m b, b, S hy h,
~ kg
KA.LFS25-M 0,01 24,4 55,4 3 45,4 30,9 LFS25-M
KA.LFS32-C 0,01 31,4 23,4 3 19,4 = LFS32-C
KA.LFS32-M 0,012 31,4 75,4 3 59,9 46,4 LFS32-M
KA.LFS42-C 0,012 41,4 27,4 3 19,4 = LFS42-C
KA.LFS52-C 0,013 51,6 39,5 3 33,4 - LFS52-C
KA.LFS52-M 0,015 51,6 111,4 4 98 64,8 LFS52-M
KA.LFS86-C 0,015 85,6 70,4 3 33,4 - LFS86-C
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NAD
Dimension table - Dimensions in mm
Designation Mass Dimensions For guideway
m b bl b2 h
~ kg
NAD5 X 5,7 0,012 4,8 3 5,7 5,7 LFS25-M
NAD8Xx11,5 0,027 8,2 5,5 9,2 11,5 LFS32-M, LFS52-M

0001A186

NAD5X5,7
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Anwmarbl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBelueHck (4162)22-76-07
BpsHck (4832)59-03-52
BnapgusocTok (423)249-28-31
Bnapwvkaskas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHnex (473)204-51-73
EkatepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam npoaax 1 nogaepkn odbpallanTtecs:

VBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
KazaHb (843)206-01-48
KanunuHrpaga (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Jvneuk (4742)52-20-81

KasaxcraH +7(727)345-47-04

Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
Ha6epexHble YenHbl (8552)20-53-41
HwxHuia Hoeropop (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosnbpbck (3496)41-32-12
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepmb (342)205-81-47

Benapycb +(375)257-127-884

PoctoB-Ha-[loHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lMNeTtepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBacTtononsb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdpepononsb (3652)67-13-56
CwmoneHck (4812)29-41-54

Coun (862)225-72-31
Craspononsb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
Tambos (4752)50-40-97

Teepb (4822)63-31-35

Y36ekuctaH +998(71)205-18-59

an.noyTta: iap@nt-rt.ru || cant: https://ina.nt-rt.ru/

TonbatTn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
YnaH-Yas (3012)59-97-51
Ydha (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
YuTa (3022)38-34-83
AkyTck (4112)23-90-97
Apocnasnb (4852)69-52-93

Kuprusus +996(312)96-26-47
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