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- Axial load

- Mx moment

When the slider supports a moment
Mx, higher stiffness is obtained by
placing the slider with the rollers
positioned as indicated in the picture.
The diagrams refer to this orientation.
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63 SERIES
The deformations given in the diagrams refer to sliders with three rollers and K1 preload.
These values are reduced by 25% in case of K2 preload.

- Radial load

Not supported flange

Supported flange
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- Axial load

- Mx moment

When the slider supports a moment
Mx, higher stiffness is obtained by
placing the slider with the rollers
positioned as indicated in the picture.
The diagrams refer to this orientation.
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The heads can be ordered apart or already mounted to the slider. The dimensions of the lubricating
heads and the standard heads are the same.

Already mounted to the slider order code:

Head order code:

ROLLER LUBRICATION
LUBRICATION

The rollers are lubricated for life.

RACEWAY LUBRICATION
It is necessary to have a thin film of lubrication that does not allow direct contact of the rollers and
the raceway surfaces. The use of a lubricating grease during  normal operation:
- minimalizes reduces the friction;
- reduces the wear;
- reduces the stress on the contact surfaces caused by elastic deformations.
- Allows the achieving of the life indicated on page A41.
- Contributes to the protection of metal surfaces against corrosion.

The lubrication interval depends on many factors, such as working conditions, speed and
temperature. As a guideline, lubrication every 50,000 cycles, or every six months, is recommended.
NT, NU and NK sliders (except the type NT / NU18) are equipped with grease-nipples for periodical
lubrication.
The grease used must be lithium soap grease of medium consistency:

- Maintenance free auto lubrication system
With optional heads available for N series sliders of the 28, 43, and 63 sizes, it is possible to
eliminate periodic lubrication maintenance.  The heads have a strong felt-like material loaded
with liquid grease that is gradually released during the constant contact with the races.  These
wipers last 2 millions cycles (for the slider lifetime see page A41).  Through the grease nipples
(see below), it is possible to reload the wipers with a liquid grease (characteristics below).

- Periodic lubrication

dimension
(28, 43, 63)

slider type
(NT, NU, NK)

long slider version configuration
(A, B, C)

43 L - 3 - A

self
lubricating kit

number of rollers
(3, 4, 5)

NT E

dimension
(28, 43, 63)

head

W 43E

self
lubricating kit

slider type
(NT, NU, NK)

NT
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RAIL MOUNTING DIMENSIONS
Certain minimum and maximum dimensions must be respected to assure correct rail mounting.
The following paragraphs and tables list these dimensions.
The minimum width of any eventual rail support cannot be less than A.  If the load rests on the
side of the slider,  the minimum contact width cannot be less than B.

When rails with counterbored holes are used, it is also necessary to make a chamfer of the
dimensions shown in the fixing holes of  the mounting structure.

When applying T+T or T+U rails, differences in height of the two rails must be small to avoid
slider stress and guarantee correct function. The maximum allowed height displacement for two
parallel rails is determined by the maximum rotation that the rollers can make within the raceways.
The maximum rotation values are shown in table below. These values, however, imply a 30%
reduction of the sliders’ load capacities in the T-rail. It’s not advisable to increase these values.

Example: NT43: if a = 500 mm; b= a*tgα= 1.5 mm

IMPORTANT !
Whenever parallelism errors are present, it
is always preferable to apply the unique T+U
or K+U-rails solutions (see pages A32 and
A34) to absorb these errors.

When using two T-rails it is important not to exceed the maximum parallelism error values listed
in the table below in order to avoid slider stress and to preserve load capacity and lifetime.
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PThe force that is necessary to move a slider is
determined by the friction coefficient of the rollers and
by the  friction of the wipers and lateral seals.
The finishing of the raceway surface and rollers allows
to be obtained a very low friction coefficient, with a value
of first separation very similar to the dynamic one. The
wipers and lateral seals have been studied to ensure
high levels of protection, without compromising too much
the sliding quality.
The friction resistance of COMPACT RAIL system
depends also on external factors, such as lubrication,
preload and the presence of moments. In the following
tables the friction coefficients of each slider type (for
CSW and CDW sliders, the factor µµµµµs has not to be
considered) are shown.

* the load P is in grams.

The values indicated in the table are valid with an applied load greater than the 10% of the
maximum.
For lower values, it’s possible to calculate the values of µµµµµ from the graphs on the following page
(referred to three roller sliders), the formulas of the above table are still valid.

CALCULATION OF THRUST FORCE
With the data shown on the table above, and by utilizing the following formula: it is possible to
calculate the value of the minimum force necessary to move the slider.

where µµµµµw and µµµµµs must be calculated with the formulas shown on the same table.

from this, the minimum thrust force is:

Example of calculation:
Considering a NT43 with an applied radial load of 100 Kg, from the table we obtain  a µµµµµ of 0.005,
while from the formulas we have:

FRICTIONAL RESISTANCE
THRUST FORCE
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18 SIZE SLIDERS

28 SIZE SLIDERS

43 SIZE SLIDERS

63 SIZE SLIDERS

C
oe

ffi
ci

en
t o

f f
ric

tio
n 

µ

Load ratio (P/C0)

Load ratio (P/C0)

Load ratio (P/C0)

Load ratio (P/C0)

C
oe

ffi
ci

en
t o

f f
ric

tio
n 

µ
C

oe
ffi

ci
en

t o
f f

ric
tio

n 
µ

C
oe

ffi
ci

en
t o

f f
ric

tio
n 

µ

www.bergab.ru Берг АБ bergab@ya.ru Тел. (495)-228-06-21, факс (495) 223-3071

www.bergab.ru Берг АБ bergab@ya.ru Тел. (495)-228-06-21, факс (495) 223-3071



U52 Cat. 41-41EA50

SINGLE RAIL MOUNTING
MOUNTING INSTRUCTIONS

Referring to the external applied load, the  rail
can be mounted in the two different positions,
as shown in fig. A.
It is necessary to remember that when the rail
is used in pos. 2 ”axially”, the load capacity is
reduced because the sliders utilize radial
contact ball bearings.
Therefore, whenever possible, the rail should
be mounted in such a way that the external
loads acting on the rollers are mainly radial.
The number of fixing holes for the standard
track-rails, using screws of resistance class
10.9, is sufficient to support the stated loads.
For critical applications where vibrations are
present and/or high stiffness is required, it is
suggested to provide a rail support as shown
in fig B. to reduce the stress on the screws
and eliminate flange movements.
The mounting of the rails with counterbored
holes requires the presence of alignment
reference,  this reference can be used directly
as a supporting plane for the rails or not.
All the alignment instructions indicated in this
chapter refer to rails with counterbored holes,
because the rail alignment with c’sunk holes
is determined by the alignment degree of the
fixing holes; see also page A26.

Fig. A

Fig. B

Fig. C

- Rail mounting by utilizing the reference plane as support

(1)  Drill the holes on the fixing structure and be sure
that the supporting plane is clean and burr-free.

(2)  Press the rail against the plane, and insert all
the screws, without tightening them. See fig. C;

(3)  Maintaining the rail firmly pressed against the
plane, tighten the screws, beginning from one of the
two rail ends, with the torque indicated in the table.
See fig. D.

Fig. D
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Fig. E

Fig. F

Fig. G

- Rail mounting without any support

(1)  Drill the holes on the fixing structure and then
position the rail, insert the slider and the screws
without tightening them. See fig. E;

(2)  Mount a gauge on the slider (so as to measure
the difference of the distance between the slider
and the reference plane), move it to the rail center
and set gauge to zero. Move the slider backwards
and forwards for a length equal to two hole pitches
and carefully adjust the rail till the hand of gauge
indicates “0” along this whole length.
Tighten the three screws positioned in this rail
central part with the correct torque. See fig. F;

(3)  Position the slider at one rail end, and
carefully adjust the rail till the hand of gauge
indicates “0”. Tighten the last screw of the rail with
the correct torque and then repeat the operation
for the other rail end. See fig. G;

(4)  Starting from one rail end, move the slider
towards the rail centre, tighten all the other
screws, taking care of adjusting the rail so as to
read on the gauge a value always very close to
“0”. Then repeat the operation, starting from the
other rail end.
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A

Fig. H

Fig. I

Fig. L

Fig. M

B

C

MOUNTING OF TWO “T” PARALLEL RAILS

(1)  Prepare the supporting plane, cleaning it from
metallic parts and dirt, fix then the first rail,
following the instructions for the mounting of a
single rail, as indicated in previous paragraph.

(2)  Mount the second rail, by utilizing only the
screws positioned at the rail ends and central
part. Tighten the screw in position A and measure
the distance between the raceways of the two
rails. See fig. H;

(3)  Fix the screw in position B, in a way that the
raceways distance has a value very similar to the
one measured in A (max. difference: 0.1 mm).
See fig. I;

(4)  Fix the screw in position C, in a way that the
raceways distance has an intermediate value
between A and B ones, or with a maximum
difference of 0.1 mm. (Example: if A=0 and
B=+0.1, C must be inside to the interval: +0.2mm,
-0.1mm). See fig. L;

(5)  Fix all other screws. See fig. M.
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Fig. O

Fig. N
- Method 1

MOUNTING OF “T+U” SYSTEM
The mounting of the rails can be made following two different methods, the first is quicker, but
less precise:

It is advisable to use this procedure when the distance
between the rails is less than 350 mm; exceeding this
value, utilize METHOD 2.

(1)  Fix the T... rail to the structure, by following the
alignment instructions, described on pages A50 and
A51.

(2)  Fix the U.. rail, without tightening the screws.

(3)  Insert the sliders into the rails and mount the moving
table, without tightening its fixing screws.

(4)  Move the table towards the rail centre, and tighten
its fixing screws with the correct torque.

(5)  Tighten the centre screws of the rail with the correct
torque. See fig. N.

(6)  Move the table to one rail end and tighten the rest
of the rail screws, beginning from this end towards the
other one. See fig. O.

- Method 2
This procedure guarantees high precision of the rails
mounting.

(1)  Fix the T... rail to the structure, by following the
alignment instructions, described in the previous pages
(see pages A50 and A51).

(2)  Fix the U.. rail, with the same procedure. You must
use the same reference plane utilized for the T rail
alignment.

(3)  Mount the table on the sliders and tighten its fixing
screws.
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Fig. P

Fig. Q

Fig. R

MOUNTING OF “K+U” SYSTEM
Considering that K+U system has been studied to absorb errors of parallelism in all directions
when two rails are utilized (see also page A34 for details), the easiest method of mounting is
offered given by the use of c’sunk screws, because in this way, the possible errors of disalignment
would not represent a any problem, thanks to the flexibility of the system.
On the contrary, when a good final alignment quality of the rails is required or when the holes are
poorly aligned, it is suggested to utilize rails with counterbored holes and follow a particular
procedure of mounting, that will be described in these pages. Due to the fact that K and U sliders
can rotate around their longitudinal axis, it’s necessary to utilize an external reference plane so
as to reach the desired alignment. In the following example, the two reference planes for K and
U rails are also utilized to support the rails.

- Mounting procedure

(1)  Fix the K.. rail to the structure, by following
this procedure:
drill the holes on the fixing structure of the K rail
and be sure that the supporting plane is clean
and burr-free;

(2)  Lean the rail, putting it against the plane, and
insert all the screws, without tightening them. See
fig. Q;

(3)  Mantaining the rail firmly pressed against the
plane, tighten the screws, beginning from one of
the two rail ends, with the torque indicated on the
table. See fig. R;
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Fig. S

Fig. T

(4)  Fix the U.. rail, following the procedure of
the previous items 1 and 2;

(5)  Insert the sliders into the rails and mount
the moving table, without tightening its fixing
screws;

(6)  Move the table toward the rail center, and
tighten its fixing screws with the correct torque

(7)  Tighten the center screws of the rails with
the correct torque. See fig. S;

(8)  Move the table toward the rail ends and
tighten the rest of the rail screws, beginning from
this end toward the other one. See fig. T.
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FORMULAE FOR DETERMINING THE
LOAD ON THE SLIDER

HORIZONTAL MOVEMENT
STATIC VERIFICATION

Load on the sliders:

in addition each slider in
stressed by a moment:

HORIZONTAL MOVEMENT
STATIC VERIFICATION

Load on the sliders:

Load on the sliders:HORIZONTAL MOVEMENT
STATIC VERIFICATION

P.S. It is intended that the slider
nr.4 is always the one nearest to
the application point of the load

HORIZONTAL MOVEMENT
STATIC VERIFICATION
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Load on the sliders:VERTICAL MOVEMENT
STATIC VERIFICATION

HORIZONTAL MOVEMENT
STATIC VERIFICATION

Load on the sliders:

HORIZONTAL MOVEMENT Inertial force --
Verification with moving element of weight F
when the movement reverses.

t  -- total time
t1 -- acceleration and deceleration time
v -- speed of the moving element

where g -- gravity acceleration

Load on the sliders when the movement reverses:

Centre of gravity of the moving element

Direction
Drive
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SELECTION CRITERIA FOR THE
CORRECT COMPACT RAIL SOLUTION
THE IMPORTANCE OF THE CORRECT CHOICE
The choice of the best product to use for an application is always important and many aspects of
the application must be carefully analyzed and evaluated before the final decision can be made.
COMPACT RAIL offers a large range of sizes and types of rail and sliders - each with the same
time and money saving advantages: reduced assembly time, absorbsion of mounting and
structural errors and the fuctionality of the compact design. These products can be combined in
many ways giving the perfect solution for most applications.
The following paragraphs list some of the most important criteria needed in choosing which
COMPACT RAIL solution is best for a particular application.

DESCRIPTION OF THE SELECTION CRITERIA
The criteria listed below and in the flow-chart on the next page are common to all applications.
Knowledge of these is sufficient for selecting the correct COMPACT RAIL solution.

ACTING LOADS:  The first step is always to define the different loads (radial, axial, moments etc)
acting on the sliders. All data about the weight, position of the center of gravity, drive forces, and
distances of external forces must be known or at least carefully estimated. Dynamic forces must
also be calculated, making sure that they do not exceed the admissible capacities. Once this
data and the number of rails and sliders needed is known, the loads on the most stressed slider
(see pages A56 and A57) can be calculated and this information can be used to determine the
lifetime.

SPEED: Since the different size rails offer different maximum speeds, this factor can be decisive
when choosing the solution. (see page A6)

STIFFNESS: When high stiffness is required, larger sized rails/sliders should be used
(see page A42)

LINEAR PRECISION:  Linear precision of COMPACT RAIL system is shown on page  A39.

SELF-ALIGNMENT:  It is always of great importance to verify the parallelism errors of the fixing
structure or the real possibility of mounting rails precisely before choosing which system. If a
certain axial assembly error can be expected, a solution that can absorb parallelism errors like
the T+U system is recommended. If the expected assembly error is not only axial, then the K+U
systemis the best choice. (see pages A32 and A34)

COUNTER-BORED / C’SUNK  FIXING HOLES:
Based on the required linear precision and the alignment of the fixing holes, the type of fixing
screw system is chosen; one with counter-bored or c’sunk fixing holes. When there are no
particular requirements, the c’sunk rails offer the quickest and easiest assembly due to their
self-aligning properties (see page A26)

LIFETIME: Very often a certain lifetime of the linear bearing must be met or exceeded so the
theoretical lifetime of the bearing become the most important factor. Important parameters in the
lifetime calculation are the stroke, frequency of movement, environment conditions and the
presence of preloads.
Short strokes and high frequency stresses the raceways much more than long strokes and low
frequency. The selection of a larger rail/slider combination will improve the lifetime
in these applications.
Polluted environments can cause a reduction in the lifetime. In these cases the well protected
N.. sliders and nickel plated rails offer an excellent solution (see page A41).
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SELECTION FLOW-CHART
The following flow-chart will guide you through the necessary selection criteria in choosing the
correct COMPACT RAIL solution of  rail/slider combination.
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FIELDS OF APPLICATION
The application fields where the COMPACT RAIL system have been applied successfully are
innumerable. However, some of the most common are listed below and in the next pages.

PACKAGING
MACHINERY

MACHINES
TOOLS

MEDICAL
EQUIPMENT

AUTOMATION
AND ASSEMBLY

TRANSPORTATION
(TRAIN, BUSES,

DOORS etc.)

Other important applications fields are:

- Robotics and automatic manipulation

- Photographic exposure device

- Handling

- Manufacturing

- Graphic printing equipment

- General mechanical constructions

- Doors and safety guards in general
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EXAMPLES OF APPLICATION
3 AXES PALLETIZER
The palletizer below moves wooden or plastic boxes by the means of an adjustable
clamp. All three axes use a pair COMPACT RAIL rails, dimensioned in accordance to
the requirements indicated in the table below. A system of size 63 T+U rails with
c’sunk fixing holes is used for the Y-axis to assure easy assembling of the considerably
long stroke.
For the other axes, pairs of T-rails with counter-bored fixing holes are used to obtain
the required stiffness and assembly precision. Simple construction and assembly
are important, together with a reliable problem-free operation despite a certain degree
of impurities in the environment.
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TRAIN DOORS
Applications for the transportation industry like the external train and bus door shown
below have used COMPACT RAIL solutions for many years due to the long lifetime
and high resistance to strong vibrations.
In this case, the upper part of the two doors is supported by a K-rail with four NK43
sliders which allow a smooth movement while absorbing alignment errors between
the top fixing supports and the bottom ones. The lower doors utilize a U-rail with four
NU43 sliders which take any overturning moments. Both rails use c’sunk fixing screws
for easy rail assembly and self-alignment.
The rails are chemical nickel plated for high corrosion resistance since they are
exposed to the outside environment.

www.bergab.ru Берг АБ bergab@ya.ru Тел. (495)-228-06-21, факс (495) 223-3071

www.bergab.ru Берг АБ bergab@ya.ru Тел. (495)-228-06-21, факс (495) 223-3071



Cat. 41-41E A63

PLASMA CUTTING MACHINE
This machine obtains various plate shapes, cut from steel or metallic plates, by the
means of a plasma arch. The long Y-axis utilizes a pair of T+U rails with c’sunk fixing
holes for easy rail assembling.
The X axis takes advantage of the precise mounting of counter-bored holes for the
pair of T+U rails which are used for cutting.  The main requirements for this application
are that it be silent, quick, and precise.
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X-RAY TABLE
The COMPACT RAIL system has been successfully applied in the medical equipment
field for years. The following an X-ray table is a good example.
The table moves forwards and backwards along the desired length. A pair of T+U
rails with counter-bored mounting holes absorbs the parallelism errors while offering
a smooth, maintenance free, low friction movement.
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EXPOSURE UNIT
In the photographic application below, the pair of T+U-rails move the exposed plates
towards the development device.
A linear system that absorbs large parallelism errors is needed since the welded
mounting structure offers very low precision.
In addition, smooth and silent movement with no lubrication in order to maintain the
very clean environment is required.
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ORDER CODES
Sliders can be ordered separately or already mounted and preloaded in the rail.
The order codes for the different possibilities are listed below.

SLIDERS
- N... SERIES

- C.. SERIES

dimension
(18, 28, 43, 63)

slider type
(NT, NU, NK)

NT 28

dimension
(28, 43)

slider type
(NT, NU, NK)

long slider
version

configuration
(A, B, C)

NT 43 L - 4 - C

U-43CSW - 230 - 2RS B -

 slider type
(CSW or CDW)

slider body length

rollers protection shield type
(2Z, 2RS or 2ZR for “63” size)

configuration
(A or B, only when

necessary)

type of wiper
(T or U)

dimension
(18,28,43,63)

RAILS

length of each single piece (mm)
(in case of joined rails)

T L V 43 - 4640 (3600+1040)

rail shape
(T, U, K)

surface
finishing (L)

fixing-holes type
(C or V)

dimension
(18,28,43,63)

total length (mm)

rail type
and size

length of each
single piece

(in mm)
class of preload

(standard K1 can be omitted)

NU63ULC63 - 7200 (3600+3600) 2 K2

total length
(in mm)

No. of slider

MOUNTED RAILS AND SLIDERS

slider
type

- - -

E

optional self
lubricating kit

Number of
rollers

(3, 4, 5)

E

optional self
lubricating kit
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