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Type Dimensions (mm)
A B B1* B2 J J1 L** L1 L2 L4 L5 / L7 N1 E F1

+0.4 � 0.05 L10

0

BME 25 40 57 23 17 34.5 22.7 89.7 17.5 35 60 29 64.3 7.5 M 6 7
BME 30 45 62 28 17 38.9 26 103.4 20 40 80 39 75 8.5 M 8 9
BME 35 55 76 34 21 48 29.5 118.4 25 50 80 39 86 11 M 8 9

Marked side

Locating side

Locating side

* Lower tolerances on request
** When using additional wipers, metal wipers and lubrication plates, the total length L is

increasing, see chapter 5.7.

5.4 Dimension table,
loading capacities  
MONORAIL BM

Carriage type BME

Drawings in all common file 
formats are available on
www.schneeberger.com 
under Services.

BME

side view
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C0 = Static loading capacity
C = Dynamic loading capacity (100 km)
M0 = Static moment capacity
M = Dynamic moment capacity (100 km)

Loading capacities Moments Weight
C0 C M0Q M0L MQ ML Carriage Rail
(N) (N) (Nm) (Nm) (Nm) (Nm) (kg) (kg/m)

46 100 21 100 631 513 289 235 0.7 3.0
63 700 29 200 1 084 829 497 380 1.0 4.3
84 400 38 700 1 566 1 252 718 574 1.9 5.4

Ball
F2 � G G2 M1 O

11 4.8 9 14 9.5 15
15 5.6 12 14.5 10 17
15 6.4 12 18 14 22

Roll
Y

aw

Pitch
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5.5. Dimension table, 
loading capacities 
MONORAIL BM

Carriage type BMF and BMG

15, 20, 25, 30, 35

Type Dimension (mm)
A B B1* B2 J J1 L** L1 L4 L5 / L7 N E F1

+0.4 �0.05 L10

0

BMF 15 24 34 15 9.5 20.2 15.7 59.8 26 60 29 42.8 26 M 4 4.5
BMF 20 BMF 20 correspond to BMC 20, see chapter 5.3
BMG 20 BMF 20 correspond to BMC 20, see chapter 5.3
BMF 25 36 48 23 12.5 30.5 22.7 89.3 35 60 29 64.3 35 M 6 7BMG 25 108.3 50 83.3
BMF 30 42 60 28 16 35.9 26 103 40 80 39 75 40 M 8 9BMG 30 125 60 97
BMF 35 48 70 34 18 41 29.5 118 50 80 39 86 50 M 8 9BMG 35 143.5 72 111.5

Marked side

Locating side

Locating side

* Lower tolerances on request
** When using additional wipers, metal wipers and lubrication plates, the total length L is

increasing, see chapter 5.7.

Drawings in all common file 
formats are available on
www.schneeberger.com 
under Services.
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C0 = Static loading capacity
C = Dynamic loading capacity (100 km)
M0 = Static moment capacity
M = Dynamic moment capacity (100 km)

Loading capacities Moments Weight
C0 C M0Q M0L MQ ML Carriage Rail
(N) (N) (Nm) (Nm) (Nm) (Nm) (kg) (kg/m)

19 600 9 000 181 146 83 67 0.2 1.4

46 100 21 100 631 513 289 235 0.6 3.0
60 300 25 500 825 863 349 365 0.7
63 700 29 200 1 084 829 497 380 0.9 4.3
83 300 35 300 1 414 1 390 599 589 1.2
84 400 38 700 1 566 1 252 718 574 1.4 5.4

110 300 46 700 2 048 2 104 867 891 1.8

Ball
F2 � G G2 M1 O

8 3.2 5 9.5 4 5.5

11 4.8 9 14 5.5 7.5

15 5.6 11 14.5 7 8

15 6.4 12 18 7 8

Y
aw

Pitch

Roll

Monorail_05_d_f_i_e  22.11.2006  9:29 Uhr  Seite 71

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



• 72

5
0

70

60

50

40

30

20

10

10 15 20 25 30 35 40 45 50 55 60 65

30

45

35

2015

25

5 10 15 20 25 30 35 40 45 50 55 60 65
0

110

10

20

30

40

50

60

70

80

90

100

30

45

35

20
15

25

5 10 15 20 25 30 35 40 45 50 55 60 65
0

90

10

20

30

40

50

60

70

80

30

45

35

20
15

25

5
0

70

60

50

40

30

20

10

10 15 20 25 30 35 40 45 50 55 60 65

30

45

35

2015

25

5 10 15 20 25 30 35 40 45 50 55 60 65
0

110

10

20

30

40

50

60

70

80

90

100

30

45

35

20
15

25

5 10 15 20 25 30 35 40 45 50 55 60 65
0

90

10

20

30

40

50

60

70

80

30

45

35

20
15

25

F

F

F

Monorail_05_d_f_i_e  22.11.2006  9:27 Uhr  Seite 72

Load F (kN)
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BMA 15, 20, 25, 30, 35, 45
BMC 15, 20, 25, 30, 35, 45
BMF 15, 25, 30, 35

Compressive load

Tensile load

Lateral load

5.6 Rigidity The diagrams correspond to preload class V3
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BMB 20, 25, 30, 35, 45
BMD 20, 25, 30, 35, 45
BMG 25, 30, 35

Compressive load

Tensile load

Lateral load

Load F (kN)
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The ZBN and ZBV wipers provide effective
additional protection of the rails in highly
contaminated surroundings. Two versions
are available:
● ZBN made of NBR (Nitrile)
● ZBV made of VITON® (Fluoro-elastomer)

for applications with aggressive coolants
The wipers ZBN/ZBV can also be used in
combination with the metal wiper ABM.

Rail cover strip BAB

Plastic plugs BRK

Additional wipers ZBN/ZBV

With the rail cover strip (stainless steel), a
smooth sealing surface is achieved, which
optimizes wiper function. The cover strip is
easily installed and can be supplied in sev-
eral pieces. The cover is secured by a full-
surface adhesive tape which prevents liq-
uids from seeping under the strip and
potentially causing corrosion. In addition,
the adhesive prevents the strip from sepa-
rating from the rail in any installation orien-
tation. The rail cover strip is always 5 mm
shorter than the total length of the rail.

5.7 Accessories – to be ordered separately

Plastic plugs can be utilized instead of the
rail cover strip for closing off the rail attach-
ment holes. 
When utilizing them it must be noted, that
the rails in their standard version have a
chamfer, so that with the plastic plugs ring-
shaped gaps result. 
For applications in environments with strong
contamination with dirt therefore the rail
cover strip BAB has to be preferred. When
plastic plugs are utilized, they have to be
used in conjunction with additional wipers
ZBN-U/ZBV-U.

�

Height screw head
max. 4 mm

Thickness:
7 mm
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For rails without cover strip, such as rails at-
tached from the bottom or with plastic
plugs, exists a special type with adapted
sealing lips geometry and black-anodized
support. Two versions are available:
● ZBN-U made of NBR (Nitrile)
● ZBV-U made of VITON® (Fluoro-elas-

tomer) for applications with aggressive
coolants

The wipers ZBN-U/ZBV-U can also be used
in combination with the metal wiper ABM.

Additional wipers
ZBN-U/ZBV-U

The metal wipers ABM serve for the pro-
tection of the sealing lips of carriages and
additional wipers against hot metal chips.
Large and loose dirt particles are pushed
away and because of the large radial gap to
the rail cannot get jammed. The metal wip-
ers are ideally utilized in combination with
additional wipers ZBN/ZBV.

Metal wiper ABM

A standard bellows is available for MONORAIL sizes BM 20–BM 45. The bellows covers
the entire length of the rail and is mainly used to provide additional protection against dust
and splashed water.
The bellows is made of a synthetic fabric coated on both sides with plastic. Installation is
simple and requires little time. The ZPB adapter plate is required to attach the bellows to
the carriage. The adapter plate is screwed to the front plate of the carriage. The EPL end
plate can be screwed to the end face of the rail. The bellows is fastened with two rivets
each to the adapter plate and front plate.
The required adapter and end plates, the attaching screws and rivets are supplied with
the order of a complete bellow.

Outside dimensions
The outside dimensions of the bellows and adapter plates conform to those of the re-
spective front plates.

Bellows FBB

Height of screw head
max. 4 mm

Thickness:
7 mm

Height of screw head
max. 4 mm

Thickness:
1.5 mm
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Adapter plate ZPB
The adapter plate is used for attaching the bellows to the carriage and is made of black-
anodized aluminum.

Size FBB 20 FBB 25 FBB 30 FBB 35 FBB 45
Dimension in mm

A 25 30 35 39.5 50
B 43 47 58.5 68 84
C 20 23 28 34 45
N 32 34 42 53 67
O 12.5 14 17.5 20 25.5
J1 14.8 17.5 20.2 22.3 28.1
R 4.5 5.5 6.1 7 9.2
F1 4.5 4.5 4.5 4.5 4.5

End plate EPB
The end plate is used to attach the bellows at the end of the rail and is made of red-
anodized aluminum.
The attaching holes can be drilled into the rail according to the drawing below, if the bellows
is to be retrofitted.

End plate (EPB) Bellows (FBB) Adapter plate (ZPB)

4 �Rivets
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Size EPB 20 EPB 25 EPB 30 EPB 35 EPB 45
Dimension in mm

A 25 30 35 40 50
B 43 47 58.5 68 84
H1 6.5 8 8 10.5 13.5
H2 8.5 10 12 13 16.7
S �T M 3 �12 M 4 �8 M 4 �8 M 4 �8 M 6 �10

Bellows length calculation

Az : Extension per fold
E : End plate thickness
H : Travel distance
L : Carriage length
Lb : Total length with adapter plates
L3 : Rail length

Lmax : Extended length of bellows
Lmin : Closed length of bellows
Lw : Clearance between two carriages
n : Number of folds per bellows
P : Adapter plate thickness
Zd : Closed distance per fold

H
Az – Zd

Lb = L + 2 � P

Lmin = n • Zd + 10

Lmax = H + Lmin

Lb = 2 � (L + 2 � P) + Lw

n =

round up to whole number
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Rail length calculation

Size FBB 20 FBB 25 FBB 30 FBB 35 FBB 45
Dimension in mm

Az 12 12 15 20 22
Zd 2 2.7 2.7 2.7 2.7
E 8 8 8 8 8
P 10 10 10 10 10

The lubrication plate SPL by means of its in-
tegrated lubricant reservoir makes an auto-
matic and uniform supply of lubricant to the
roller elements over a long time period pos-
sible. As a result of this, the investment – and
operating costs can be significantly reduced.
The advantages are: 
• An assured supply of lubricant in all in-

stallation positions
• Long lubrication intervals of up to 5000

km, respectively, 12 months
• Capable of being replenished, in this con-

text refer to chapter 3.7 Lubrication
• Cost savings because of the elimination

of the need for a central lubrication sys-
tem

• A low burden on the environment because
of the minimum consumption of lubricant

For maximum travelling distances without
re-lubrication, the lubrication plates are al-
ways utilised in pairs. The lubrication plates
have the same dimensions as the front
plates of the carriages and they are installed
in front of them. Retro-fitting is possible. For
applications, in the case of which cooling lu-
bricants can reach the guideways, addi-
tional wipers ZBN/ZBV have to be foreseen.

Lubrication plate SPL

Dimensions SPL-BM
Size Width Height Thickness*
Dimensions in mm

BM 15 33 20.5 8.5
BM 20 43 25.1 11
BM 25 47 30 12.7
BM 30 58.5 35.2 14
BM 35 68 40.5 16.2
BM 45 84 50.3 19.2

* = without centering cone in carriage longitudinal direction

L3 = Lmin + Lmax + Lb
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Assembly rail MBM The plastic assembly rail is recommended
for protection of the balls against contami-
nation during transportation and storage. It
also facilitates removing the carriage from
the rail and the reinstallation of the carriage
after the guideway assembly.
If necessary, the two internal screws for
fastening the carriage can be tightened
through the two holes in the assembly rail.

Front plate STB – spare part The red front plates at the end sides of the
MONORAIL carriages have two essential
functions: 
● Supply of lubricant and
● Sealing the MONORAIL carriages.
Through several integrated lubrication con-
nections, with the help of a lubricating nip-
ple or by connection to a lubricating line lu-
bricant can be supplied to the carriages,
refer to chapter 3.7 Lubrication. Lubricating
channels inside the front plate distribute the
lubricant and guide it to the balls.
The integrated double-lip cross wipers seal
the carriage at the ends and with this pre-
vent the ingress of dirt and the loss of lubri-
cant. Because the cross wipers are subject
to wear, the front plates have to be exam-
ined regularly and if necessary replaced, also
refer to chapter 10, Precautionary Meas-
ures.

Brakes and clamps SCHNEEBERGER for the most diverse
application cases offers clamping – and
braking elements for the ball guideway
MONORAIL BM. The various alternatives
can be utilized for applications like the
securing of a position of linear axes, the
clamping of machine tables and right to the
application of a controllable counter-force
in case of chip-removing processes. 
Available are manual, pneumatic, hydraulic
and electrically actuated products.
Versions opening when pressure is applied
are optimally suitable for securing vertical
axes or linear motor axes in case of an
electric power failure.
For more detailed information, please con-
tact your SCHNEEBERGER representative.
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–19 –GP –A–G3–0964 –U –X –V1 –SO–25–C235BM__ –HH

Guideway type BM

Guideway BALL-MONORAIL BM

Quantity

Lubrication connection not standard* SO above
Position has to be indicated on supplementary sheet SS lateral

ST special, 2� connections per carriage (not sizes 15, 20)

Starting hole pitch L5 (in mm)

Rail length L3 (in mm) State the total length for multi-section
rails ground together

Size 15, 20, 25, 30, 35, 45

Rail version* U Rails with tapped attachement holes

End hole pitch L10 (mm)

Accuracy class G 0, G1, G 2, G 3

Carriages with two locating sides* A parellel locating sides, carriage width BA = (B+0.2) � 0.05 mm

Carriage type A, B,C, D, E, F, G When different carriages
Carriage qty 1, 2, … per rail e.g. –A2–B1

Rail hole pitch X half hole pitch (as MR)
L4 special* Y L4 not standard or not uniform (drawing required)

Preload class V1, V2, V3

Matched* GP

When custom MONORAIL BM versions are required, additional information is needed to ensure the correct execution of the or-
der. This has to be marked on the supplementary order sheet.
● Type, accuracy class, preload in the event of different carriage types on a rail
● Additional wipers
● Locating sides of carriages and rail
● Position of the lubrication connections
● Installation orientation and type of lubrication
In the case of more than 2 rails, butt joint rails or in the case of more than three carriages per rail, a separate drawing is required
on which as well the lengths of all sections of multi-section rails and rail cover strips are indicated.

5.8 Ordering information BM

*Optional specifications, no indications signifies «without»

Hard-chroming* HS rails hard-chromed
HW carriages hard-chromed
HH rails and carriages hard-chromed
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30 –EZ–24__ FBB

__ 35ABM

ZBN –U35__

__ 35BRK

BAB –095835__Rail cover strip

Quantity

Type BAB (spring steel)

Size 15, 20, 25, 30, 35, 45

Rail length L3 (Length rail cover strip = L3 – 5 mm)

Metal wipers

Quantity

Type ABM not allowed with AMS rail

Size 15, 20, 25, 30, 35, 45

Accessories BALL-MONORAIL BM – to be ordered separately

Additional wipers

Quantity

Type ZBN (NBR) not possible with AMS-40 scanning head
ZBV (Viton) not possible with AMS-40 scanning head

Size 15, 20, 25, 30, 35, 45

Version without specification Rail with cover strip BAB
U U-rails and rails with plugs BRK

Plugs

Quantity

Type BRK (plastic)

Size 15, 20, 25, 30, 35, 45

Bellows

Quantity

Type FBB

Size 20, 25, 30, 35, 45

Number of folds

Version without specification bellows only, without attachement plates
EZ with 1 end plate (EPL) and 1 adapter plate (ZPL) – For mounting to rail ends
ZZ with 2 adapter plates – For mounting between two carriages
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MBM –20__

–AB –SO–30STB__

__ ZPB –30

SPL BM–35__

Attachment plates for bellows

Type ZPB Adapter plate
EPB End plate

Size 20, 25, 30, 35, 45

Quantity

Assembly rail

Type MBM

Size 15, 20, 25, 30, 35, 45

Quantity

Front plate (spare part)

Quantity

Type STB

Size 15, 20, 25, 30, 35, 45

Version AB for carriage type BMA, BMB, BMF, BMG
CD for carriage type BMC, BMD, BME

Lubrication no specification Standard, center front
connection SO from above

SS lateral
ST special, 2 �connections per carriage (not sizes 15, 20)

Lubricating plate

Quantity Ordering only in pairs

Type SPL

Size 15, 20, 25, 30, 35, 45

Version BM for MONORAIL BM / BZ / BO
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Special lubricants Other lubrication options System options Rail mounting

(In the standard version the carriages Double lubrication connection special –ST Matched rails –GP from above
are preserved with mineral oil VG 32) Lubrication accessories mounted Parallel locating sides –A from bottom (–U–)

Oil preserving, special oil: Unused lubrication holes Rails through-hardened –D

Grease preserving, special grease: closed with set screw

Full lubrication, standard grease Hard-chromed Rail covering

Full lubrication, special grease: Rails Carriages BRK BAB

MONORAIL 1

MONORAIL 2

Type

Type

Type

Type

Type

Type

Size

Size

Rail locating
side

Rail locating
side

Rail locating
side

Rail locating
side

Supplementary sheet for BM 15–45 / Arrangement of carriages and accessories

Customer, address

Machine, axis Drawing No. Customer

SCHNEEBERGER rep. Drawing No. SCHNEEBERGER

Ordering information MONORAIL 1

Ordering information MONORAIL 2

Wipers ABM

ZBN/-U

ZBV/-U
Lubrication 
connections SS

Wipers ABM

ZBN/-U

ZBV/-U
Lubrication 
connections SS

BM

BM

Lubrication connections

laterally SS

above SO

front center SM

Lubrication connections

laterally SS

above SO

front center SM

Carriage 
locating
side

Carriage 
locating
side

Carriage 
locating side

Carriage 
locating side

FBB 

FBB 

SPL

SPL

SPL

SPL

SPL

SPL

FBB 

FBB 

FBB 

FBB 

FBB 

FBB 
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6.1 Product features

SCHNEEBERGER develops and produces integrated, magneto-resistant distance mea-
suring systems for the high-precision profiled linear guideways of the MONORAIL type.
With over a decade of field experience, SCHNEEBERGER sets the standards for com-
pact, integrated distance measurement on a magneto-resistant basis with respect to
precision, installation, service, maintenance, design and construction.

This product information can be found on www.schneeberger.com or you can
obtain a catalogue. Please contact your SCHNEEBERGER partner.

MONORAIL AMS
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Reduced complexity and minimized integration costs

Precision • The expansion coefficient is the same as steel
• Good thermal coupling with the machine base
• Measurement close to the working process
• Optimum alignment of the measurement system
• Vibration- and shock-resistant 
• The magnetic scale is applied to the finished high precision rail

• Delivered complete to the customer’s
specification and ready for installation

• No alignment of the linear measurement
system required

• No additional brackets or machining are
required

• The integrated system means simple
and easy installation and set-up
process

Installation and set-up
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Service and maintenance

Construction

• All wear parts are separated from the guide carriage and the guide rail and are fully re-
placable

• Single measuring-head covers all MONORAIL sizes
• Simple and precise exchange of measuring-head by means of a central fixing screw
• The system is sealed against dust an liquids
• Resistant to oils, greases, coolants and cleaning agents
• Measuring scale is corrosion resistant
• Cover strip protects the measurement scale against damage from swarf or through

handling
• 100% interchangeability of components
• Insensitive to all kinds of contamination and dirt

• Space-saving system, identical space requirements as for the MONORAIL guideway
• Several measuring heads possible on a single measuring scale
• Short construction time, because no additional fitting is necessary
• Short thermal distances to the machine spindle
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1 2 3 4

The measuring scale A groove is machined into the MONORAIL
rail (1). After bonding into position (2) and
grinding of the magnetic strip, the produc-
tion of the magnetic scale follows (3). The
hardened cover strip protects the magnetic
strip from mechanical and magnetic influ-
ences (4).

The measuring scale has two magnetized
tracks. The finely graduated incremental
track consists of poles with a width of
200 µm, that are alternately arranged in the
longitudinal direction. The reference track
for absolute position is provided by dis-
tance-coded reference marks.

6.2 The magneto-resistive measuring method
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The sensor will work with a special magne-
to-resistive measuring process. In the event
of a relative movement between the sensor
and the measuring scale, the change in the
field strength in the magneto-resistive sen-
sor material gives a measurable change in
the electric resistance. The Wheatstone
bridge design of the electric circuit for the
sensor elements, means that influences due
to temperature fluctuations, aging and ex-
ternal magnetic fields are minimal. 
Due to the arrangement of the sickle-
shaped sensor elements, two sinusoidal
signals with a 90° phase shift are obtained
from the incremental magnetisation. To
enhance the accuracy, the signals of 102
individual gratings are averaged. Because
the structure of the sensor is adapted to the
magnetic graduation period, the influence
of external magnetic fields is strongly sup-
pressed and the adjustement is simplified.
All SCHNEEBERGER sensors have a
contact measuring process. 
There is an electronic compensation de-
pending on the sensor gap and the signal-
amplitude.

Construction of the sensor
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6.3 Product overview

AMSA-30, AMSA-3A Integrated distance measuring systems for roller-MONORAIL MR

The cost-effective universal system with a
very short replacement time and integrated
measuring head electronics.

Suitable for very restricted spaces and for
the utilization of lubrication plates and addi-
tional wipers. The electronics are accom-
modated outside the reading head.

The distance measurement is available for the sizes MR 25 up to MR 65 in lengths of up
to 5,8 m.

The reference track can be provided with distance coding, with a 50 mm reference pulse
spacing and also specific to the customer’s requirements.

Available as interface to the control system are the analogue interface 1Vss (200 µm period)
and the digital interface A quad B with various resolutions.

AMSA-30

AMSA-3A
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AMSA-40, AMSA-4A Integrated distance measuring systems for ball-MONORAIL BM

The cost-effective universal system for simple applications with low requirements of the
resolution.

AMSA-40

AMSA-4A

SMEa Interpolation 
electronics

Spare parts

The distance measurement is available for the sizes BM 15 up to BM 45 in lengths of up
to 5,8 m.
The reference track can be provided with distance coding, with a  50 mm reference pulse
spacing and also specific to the customer’s requirements.
Available as interface to the control system are the analogue interface 1Vss (200 µm period)
and the digital interface A quad B with various resolutions.

Interpolation electronics with a high degree of adaptability to the application with respect
to the resolution (0,06 µm – 10 µm) and maximum output frequency (31,25 kHz – 16 MHz).
The interpolation electronics are available as SMEa-U (voltage inputs) and as SMEa-I (cur-
rent inputs).

SCHNEEBERGER guarantees the availability of spare parts for all reading heads of the
systems supplied in the field for at least 10 years as from the date of the last system sup-
plied.
For the products MMS and AMS, a 24 hour service ex works for reading heads has been
established, which assures the availability of the products in the case of machine stop-
pages and planned maintenance work.

For restricted spaces and for the utilization
of lubrication plates and additional wipers.
The electronics are accommodated outside
the reading head.
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With the toothed systems MONORAIL MZ and MONORAIL BZ SCHNEEBERGER offer a
linear guide system with various classes of precision. This extends the characteristic per-
formance of the MONORAIL linear guideways with the advantages of a highly accurate,
integrated toothed rack drive system. They provide the following decisive advantages for
the customer:

● Single-piece system lengths of up to 6000 mm
● Toothed rack in a high quality (hardened and ground)
● Cost savings of up to 25% possible through the reduction in expenditures on manu-

facturing and assembling
● Best running characteristics, high load carrying capacity and lifetime based on the 

MONORAIL guideways
● An uncompromising alignment to the customer’s requirements by means of the

utilization of the ball guideway BM  or roller guideway MR and by means of different
toothing qualities.

7.1 Product features

Toothed rack systems – MONORAIL BZ and MONORAIL MZ
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Precise and smooth running over long
strokes because of single piece rails up to
6000 mm. By lining up several BZ systems
next to each other, even larger paths of
travel can be achieved without loss of
accuracy.

The ground and hardened toothed rack in
quality 5 permits a smooth running with the
maximum transmission of power, high
positioning accuracies and a long service
lifetime. Other qualities and versions are
available.

● Reduction in expenditures on manufac-
turing and assembling with a separate
rack

● Less space required (than a spindle drive)
● Several independent tasks involving mo-

tion capable of being implemented on
one system.

Single-piece system lengths
up to 6000 mm

Toothing up to quality 5

Cost savings of up to 25 %

MONORAIL BZ and MONORAIL MZ – an innovative drive concept
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Uncompromising alignment 
to the requirements of the
customer

7.2 Technical data

Standard version

Version BO/MO

On request

By means of an appropriate selection of the guiding system and of the toothing quality,
the advantages of the MONORAIL BZ and MONORAIL MZ fully come to bear:
• High speeds and acceleration forces – special requirements in the handling – and au-

tomation industries.
• The capacity to absorb great forces and reliable operation under rough conditions – such

as occur on wood processing machines
• The highest positioning accuracy – typical requirements of laser – and water jet cutting

installations. As a result, in the case of many applications an additional distance mea-
suring system is not necessary anymore. Integrated distance measuring system on re-
quest.

● Size 25 and 35
● MONORAIL BZ: 7 different types of carriage available, see chapter 5
● MONORAIL MZ: 5 different carriage types available, see chapter 4
● MONORAIL – carriages and running tracks of the rails hardened
● Toothing helical, helix angle 19°31’42’’

Quality 5 ground, hardened 
Quality 6 ground, soft
other qualities are available

● Rail cross-section the same as BZ/MZ, without toothing, however

● Rails and carriages hard-chromed (without toothed rack)
● Integreated measuring system
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TN

FN

max R 0.8
max 0.5 x 45°

max 3 (BZ 25)
max 5 (BZ 35)
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The values indicated are applicable in case
of a good lubrication, shock free operation
and stable bearing support.
A safety factor for gear tooth root loading
SF ≥ 1,4 and a safety factor for gear tooth
flank loading SH ≥ 1,0 have been included. 
A safety factor of SB ∼1,0–4,0 has to be ta-
ken into consideration based on experien-
ce.
The longitudinal force FN is indicated in de-
pendence of the number of gear teeth of the
pinion.

Load bearing table

Depending on the application, we recommend using the values for 106 or 107 load alterna-
tions.105-values only in exceptional cases and in consultation with SCHNEEBERGER.

During the design attention has to be paid,
that the forces transmittable may not be lim-
ited by the characteristic values of the car-
riages, but rather by the connection to the
structure.

Installation recommendations

Number of load alternations 105 106 107

Rack Pinion Version Z TN (Nm) FN (N) TN (Nm) FN (N) TN (Nm) FN (N)

BZ 25 / MZ 25 BZR 25x–2.0–20Sxx soft 20 104 4 895 34.2 1 610 17.5 827
hardened 20 138 6 500 132 6 240 102 4 800

BZR 25x–2.0–40Sxx soft 40 295 6 900 132 3 120 70 1 600
hardened 40 281 6 600 242 5 700 181 4 280

BZ 35 / MZ 35 BZR 35x–2.5–20Sxx soft 20 217 8 180 73 2 750 34 1 280
hardened 20 285 10 700 273 10 300 214 8 000

BZR 35x–2.5–42Sxx soft 42 627 11 200 292 5 240 183 3 290
hardened 42 603 10 800 522 9 300 397 7 130

Flush with the 
top of the rack
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For MONORAIL BZ and MZ the following accessories are available as for MONORAIL BM
and MR:
● Metal wiper
● Additional wiper
● Lubrication plate SPL
● Mounting rails

● Gear unit
● Lubricating pinion made of felt
● Installation aid for multi-part systems

7.3 Accessories

Standard accessories

Special accessories 
on request

Pinion Standard type

Dimension table pinion – Standard types
Special versions on request

Type BZR 25/35

Type BZR 25G – with gear box flange Type BZR 35G – with gear box flange

Type BZR 25S/35S – with shaft

Type Designation z m � A A’ � D0 � DK

Size

BZ / MZ 25 BZR 25–2.0–20S5 20 2 19° 31’ 42’’ 21.22 19.22 42.44 46.44
BZR 25S–2.0–20S5 20 2 19° 31’ 42’’ 21.22 19.22 42.44 46.44
BZR 25G–2.0–40S5 40 2 19° 31’ 42’’ 42.44 40.44 84.88 88.88

BZ / MZ 35 BZR 35–2.5–20S5 20 2.5 19° 31’ 42’’ 26.53 24.03 53.05 58.05
BZR 35S–2.5–20S5 20 2.5 19° 31’ 42’’ 26.53 24.03 53.05 58.05
BZR 35G–2.5–42S5 42 2.5 19° 31’ 42’’ 55.7 53.2 111.41 116.4

suitable for gear box type alpha TP025 suitable for gear box type alpha TP050
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S–2.5 –20 K5S35BZR__

Distance axis <–> Tooth-tip rack

z = Number of teeth
m = Module

Distance axis <–> reference circleDefinitions

Ordering information pinion

Quantity

Module 2.0 only size 25
2.5 only size 35

Type BZR

Size 25, 35

Number of 20 not version G
teeth 40 only size 25 and version G

42 only size 35 and version G

Rack S helical rack

Version – Through hole no indication
S shaft
G Gearing flange

Quality 5 DIN 3962/3963/3967 hardened and ground
6 DIN 3962/3963/3967 hardened and ground

Connection – without feather key groove without indication
K with feather key groove not version G

z • m
2 • cos 19,528°

A’ = A – m

� D1 � D2 B L L1 L2 � DF � F1 � F2 G

35 15 20 30 10 – – – – –
32 25 20 140 120 8 – – – –
40 30 20 24 4 – 63 6.6 11 10
40 15 25 37 12 – – – – –
32 25 25 145 120 8 – – – –
50 – 25 30 5 – 80 9 15 9

A = 
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7.4 Dimension table MONORAIL
BZ with carriage type BME

Type Dimensions in mm
A B B1 B3 B4 J J1 J2 J4 L L1 L2 L4 L10 L12

+0.4 �0.05 +0.8
–0 –0

BZ / BME 25 75 57 23 40 11.5 34.5 57.7 17.5 35 89.3 17.5 35 30 15 4.5
BZ / BME 35 105 76 34 55 17 48 79.5 25 50 118 25 50 40 20 6.5

Dimensions and loading capacities for the carriages type 
BMA, BMB, BMC, BMD, BME, BMF, BMG see chapter 5.2 to 5.5

Drawings in all common file for-
mats are available on
www.schneeberger.com under
Services.

Type Dimensions in mm
N1 E F1 F2 F G4 M1 O m α

BZ / BME 25 7.5 M 6 7 11 1.0 14.3 9.5 15 2.0 19º 31’ 42’’
BZ / BME 35 11 M8 9 15 1.5 22.5 14 22 2.5 19º 31’ 42’’

Weights Rail 
Carriage (kg) (kg/m)

0.7 8.9
1.9 17.9

Marked side

Marked side Rack module m
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When custom MONORAIL versions are required, additional information is needed to en-
sure the correct execution of the order. This has to be marked on the supplementary or-
der sheet:
● Type, accuracy class, preload in the event of different carriage types on a rail
● Additional wipers
● Locating sides of carriages and rails
● Position of lubrication connections or additional lubrication plates
● Installation orientation and type of lubrication
In the case of more than 2 rails, butt joint rails or in the case of more than three carriages
per rail, a separate drawing is required, on which as well the lengths of all sections of multi-
section rails are indicated.

7.5 Odering information BZ

MONORAIL BZ

Quantity

Hard-chromed* HS Rails hard-chromed (without toothed rack)
HW Carriage hard-chromed
HH Rails and carriage hard-chromed (without toothed rack)

AMS-measuring system* A Rail with integrated scale increments

Carriage type A, B, C, D, E, F, G When different carriages
Carriage quantity 1, 2, ... per rail e. g. E2 – C2 – ...

Guideway type BZ helical rack
BO no toothing

Size 25, 35

Systems lengths L3 (mm) State the total length for multi-section 
rails ground together.

Reinforced* R Reinforced for greater lateral forces

Lubrication connection not standard* SO above
Position has to be indicated on SS lateral
supplementary sheet ST special, 2 connections per carriage

Gear tooth Q5H DIN-Quality 5 hardened no specification
quality Q6S DIN-Quality 6 unhardened with BO

Joint*’ ** TL Joint preparation left
TR Joint preparation right
TT Joint preparation both sides

Preload class V1, V2, V3

Carriages with two parallel locating sides* A parallel locating side, carriage width BA = (B+0.2) ± 0.05 mm

* Optional specifications, no indications signifies «without»
** The indications «right» respectively «left» refer to an observer, who is looking at the opposite stop side of the system, in the case of

which the toothing ist directed downwards.

–A –A–V1–E2 –4000 –TT –SO –HH–R–Q5H35__ BZ
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Special lubricants Other lubrication options System options Rail mounting

(In the standard version the carriages Double lubr. connection special –ST Parallel locating sides –A from above
are preserved with mineral oil VG 32) Lubrication accessories mounted Rails through-hardened –D from bottom (–U–)

Oil preserving, special oil: Unused lubrication holes 

Grease preserving, special grease: closed with set screw Rail covering BM

Full lubrication, standard grease Hard-chromed BRK BAB

Full lubrication, special grease: Rails* Carriages

Size

Size

Marked rail
side

Rail locating 
side

Supplementary sheet for BZ/BO 25–35 / Arrangement of carriages and accessories

Customer, address

Machine, axis Drawing No. Customer

SCHNEEBERGER rep. Drawing No. SCHNEEBERGER

Ordering information MONORAIL BZ/BO

Ordering information MONORAIL BM

BM

Carriage
locating
side

Carriage 
locating 
side

Carriage
locating
side

Carriage 
locating 
side

Remark: *= At toothed racks not possible. In case please contact
your SCHNEEBERGER sales representative

BZ/BO

Rail locating 
side

Rail locating 
side

MONORAIL BZ/BO

MONORAIL BM

FBB FBB FBB FBB 

Type Type Type

Wipers ABM

ZBN/-U

ZBV/-U
Lubrication 
connections SS

Lubrication connections

laterally SS

above SO

front center SM

Type Type Type

Wipers ABM

ZBN/-U

ZBV/-U
Lubrication 
connections SS

Lubrication connections

laterally SS

above SO

front center SM

SPL SPL SPL
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7.6 Dimension table MONORAIL
MZ with carriage type MRE

Drawings in all common file for-
mats are available on
www.schneeberger.com under
Services.

Type Dimensions in mm
A B B1 B3 B4 J J1 J2 J4 L L1 L2 L4 L10 L12

�0.05 +0.8
–0

MZ / MRE 25 75 57 23 40 11.5 33.5 59.5 17.5 35 81 17.5 35 30 15 4.5
MZ / MRE 35 105 76 34 55 17 47 82 25 50 109 25 50 40 20 6.5

Type Dimensions in mm
N1 E F1 F2 F G4 M1 O m α

MZ / MRE 25 7.5 M6 7 11 1.0 14.3 9.5 15 2 19º 31’ 42’’
MZ / MRE 35 11 M8 9 15 1.5 22.5 14 22 2.5 19º 31’ 42’’

Weights Rail 
Carriage (kg) (kg/m)

0.7 9.3
1.8 18.9

Dimensions and loading capacities for the carriages type  MRA, MRB, MRC, MRD, MRE see chapter 4.2 to 4.4.
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Marked side

Marked side 
Rack module m

MRE
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–A –A–V1–E2 –4000 –TT –SO –HH–R–Q5H35__ MZ

When custom MONORAIL versions are required, additional information is needed to en-
sure the correct execution of the order. This has to be marked on the supplementary or-
der sheet:
● Type, accuracy class, preload in the event of different carriage types on a rail
● Additional wipers
● Locating sides of carriages and rails
● Position of lubrication connections or additionnal lubrication plates
● Installation orientation and type of lubrication
For orders with more than two rails, butt joint rails or rails with more than two carriages
per rail a separate drawing is required, on which as well the lengths of all sections of multi-
section rails and rail cover strips are indicated.

7.7 Ordering information MZ

MONORAIL MZ

Quantity

Hard-chromed* HS Rails hard-chromed (without toothed rack)
HW Carriage hard-chromed
HH Rails and carriage hard-chromed (without toothed rack)

AMS-measuring system* A Rail with integrated scale increments

Carriage type A, B, C, D, E When different carriages
Carriage quantity 1, 2, ... per rail e. g. E2 – C2 –...

Guideway type MZ helical rack
MO no toothing

Size 25, 35

Systems lengths L3 (mm) State the local length for multisection 
rails ground together

reinforced* R Reinforced for greater lateral forces

Lubrication connection not standard* SO above
Position has to be indicated on SS lateral (not size 25)
supplementary sheet SV front center (not size 25)

ST special, 2 connections per carriage (not size 25)

Gear tooth Q5H DIN-Quality 5 hardened no specification
quality Q6S DIN-Quality 6 unhardened with MO

Joint*’ ** TL Joint preparation left
TR Joint preparation right
TT Joint preparation both sides

Preload class V1, V2, V3

Carriages with two parallel locating sides* A parallel locating side, carriage width BA = (B–0.3) ± 0.05 mm

* Optional specifications, no indication signifies «without»
** The indications «right» respectively «left» refer to an observer, who is looking at the opposite locating side of the system, in the

case of which the toothing is directed downwards.

Monorail_07_d_f_i_e  16.11.2006  14:19 Uhr  Seite 102

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



• 103

L3 mm

L3 mm

L4

L= L=

Monorail_07_d_f_i_e  16.11.2006  14:18 Uhr  Seite 103

SPL SPL SPL

*Remark: At toothed racks not possible. In case please contact your SCHNEEBERGER
sales respresentative.

Marked rail
side

Rail locating
side

Carriage 
locating
side

Carriage 
locating
side

Special lubricants Other lubrication options System options Rail mounting MR

(In the standard version the carriages Double lubr. connection special –ST Parallel locating sides –A from above
are preserved with mineral oil VG 32) Lubricatioin accessories mounted Rails through-hardened –D from bottom (–U–)

Oil preserving, special oil: Unused lubrication holes 

Grease preserving, special grease: closed with set screw Rail covering MR

Full lubrication, standard grease Hard-chromed MRK MRS MRZ MAC

Full lubrication, special grease: Rails* Carriages

MONORAIL MZ/MO

MONORAIL MR

Type

Type

Type

Type

Type

Type

Size

Size

Rail locating
side

Rail locating
side

Supplementary sheet for MZ/MO 25–35 / Arrangement of carriages and accessories

Customer, address

Machine, axis Drawing No. Customer

SCHNEEBERGER rep. Drawing No. SCHNEEBERGER

Ordering information MONORAIL MZ/MO

Ordering information MONORAIL MR

MZ/MO

MR

Carriage 
locating
side

Carriage 
locating
side

FBM FBMFBMFBM

Wipers ASM

ZCN

ZCV

Lubrication SS
connections SV

Wipers ASM

ZCN

ZCV

Lubrication SS
connections SV

Lubrication connections

front laterally SV

laterally SS

above SO

double above DSO

front center SM

Lubrication connections

front laterally SV

laterally SS

above SO

double above DSO

front center SM
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The demands for accuracy, surface quality and short machining times are becoming
increasingly stringent. This is why the anti-friction guideways in modern machine con-
struction are selected according to permissible elastic deformation. 
The following steps are therefore necessary for the dimensioning of anti-friction guideways.

– Determination of the external forces and moment loads
– Distribution of forces and moment loads acting on individual MONORAIL

carriages
– Preload and deformation determination
– Calculation of operational life
– Calculation of static reliability factor

The operational life is limited by material fatigue as well as by heavy wear of the rolling-
contact surfaces caused by environmental influences. 
The rolling contact of the surfaces causes material fatigue and therefore results in damage
to the track and rolling element (spalling). If the force acting on the rolling-contact surfaces
is known, the operational life can be calculated according to DIN ISO 281 or DIN 636.
The wear of the running surfaces is determined above all by the lubrication, by contami-
nation with dirt, by the surface pressure and by the value of the relative movements of the
surfaces under load.

Dimensioning

8.1 Basics
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8.2 Operational life calculation

The operational life is calculated in the following example. Due to undeterminable factors,
there is no standard wear-life calculation procedure.

Determination of external forces and moments
The external forces acting on the guideway system are determined by the force compo-
nents Fax, Fay, Faz with the force application coordinates Xa, Ya, Za. A mass m with the
acceleration components ax, ay, az causes the guideway system to be loaded by the in-
ertia forces Fmx, Fmy, Fmz, which act at the center of gravity coordinates Xm, Ym, Zm.

Fmx = m � –ax

Fmy = m � –ay

Fmz = m � –az

The forces �Fy, �Fz acting at 90º to the longitudinal axis of the table are to be taken up
directly by the guideway sytem:
The longitudinal forces �Fx are transmitted by the longitudinal drive:
External moments Max, May and Maz can also act:
The external forces Fax, Fay, Faz and inertia forces Fmx, Fmy, Fmz in combination with their
respective points of actions Xa, Ya, Za or Xm, Ym, Zm, also result in moments:
The point of action of the force of the longitudinal drive Ysp, Zsp affects the moments act-
ing on the guideway system.

Distribution of forces and moment loads on the individual MONORAIL
carriages
The longitudinal carriage spacing K and lateral spacing Q are required to calculate 
the side forces Fjy and compression-tension forces Fjz on each MONORAIL carriages 
(j = 1…n).
The arrangement of carriage and guiderail in the axes must be taken into account.

Determination of preload and deformation
The MONORAIL preload is determined by the service conditions as well as the demands
made on the rigidity of the machine guideway.
Preloads V1, V2 or V3 increase not only the rigidity, they also additionally load the rolling-
contact surfaces as long as the preload is effective.
The forces acting on the MONORAIL cause displacements which can be obtained from
the deformation diagrams in chapter 4.4 for MONORAIL MR, resp. 7.4 for MONORAIL BM.

Operational life calculation
The factors affecting the operational life are the forces acting on MONORAIL carriages,
selected preload, dynamic loading capacity C and event probability.
If constant forces act over the entire translation distance, the operational life is calculated
with the equivalent force Pj. However, if varying forces are expected, the dynamic equi-
valent loading must be used.
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Fj = � Fjy � � � Fjz �

Fj = � Fjy � � � Fjz � + C • � Mj �
MQL

Equivalent force P
The equivalent force Pj for each MONORAIL (j = 1…n) is required for the operational life
calculation. The values of the force components Fjy and Fjz acting on each MONORAIL
carriage are added algebraically to obtain the effective Fj:

In the case of applications, in which the MONORAIL-carriages are subject to loads comprising
both forces and torques, e.g., in the case of single carriages or systems with only one rail, the
dynamic equivalent force  Fj is determined in accordance with the following formula:

C = dynamic loading capacity (N)
MQL = admissible dynamic longitudinal-, 

resp., transverse torque (Nm)
Mj = dynamic torque loading (Nm)

The following formula can be used to calculate the approximate value of the equivalent
force Pj which actually acts on the rolling-contact surfaces:

Dynamic equivalent loading
If force P is not constant, the equivalent force P in the step-loading mode can be calcu-
lated for each MONORAIL with the following formula (the respective force Pjk is constant
for each partial translation distance Ik):

10/3 (Pj,k 
1

� lk)
n

�
k=1

Pj =

Dynamic loading capacity C
The loading capacity figures for anti-friction guideways are based on the principles spec-
ified by the ISO for calculation of rolling-contact bearings (DIN ISO 281).
Dynamic loading capacity is the loading which results in a nominal operational life corre-
sponding to a translation distance of 10 000 m provided that the loading due to mass and di-
rection is unchanged and the line of influence acts vertically on the rolling-contact bearing unit.

Comparison of loading capacities
Other suppliers often indicate their loading capacities for a translation distance of 50 000 m.
These values according to JIS Standard are above the values according to DIN ISO. The
recalculation of the loading capacities is done as follows:

� 10/3 • lk)
n

�
k=1

Pj = FVorsp + 2/3 � Fj for Fj � 3 � FVorsp

Pj = Fj for Fj � 3 � FVorsp

C50 = 1.23 � C100 for roller guideways
C50 = 1.26 � C100 for roller guideways
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The static reliability factor S0 is the reliability with respect to permanent deformations on
rolling elements and tracks and is defined as the ratio of the static loading capacity C0 to
the static equivalent loading P0.

F0y,F0z = external static forces  (N)
MOQL = admissible static longitudinal-, 

resp., transverse torque (Nm)
M0 = static moment capacity (Nm)

The actual force acting on the rolling-contact surfaces must be taken into account for P0.
The governing factor for a deformation of the rolling-contact surfaces is the highest am-
plitude which can also occur for a very short period of time.

Po = � F0y � � � F0z � + C0 • � M0 �
M0QL

L = a1 (C/P)q � 105 m

Lh = L =     L
2 �s �n �60      60 �vm

S0 = C0/P0

Event
probability % 90 95 96 97 98 99

a1 1.00 0.62 0.53 0.44 0.33 0.21

Event probability
According to DIN ISO, the loading capacities for rolling-contact bearings are specified such
that a value results from the operational life formula which will be exceeded with a prob-
ability of 90 %. If this probability is insufficient, the operational life values must be reduced
by a factor a1 according to the adjacent table:

Operational life calculation
The nominal calculated operational life L for the equivalent force P and a dynamic loading
capacity C is

L = nominal life (m)
a1 = event probability
q = 10/3 for roller guideways
q = 3 for ball guideways

Lh = nominal life (h)
s = stroke length (m)
n = stroke frequency (min-1)
vm = medium traversing speed (m/min)

8.3 Calculation of static reliability
factor

Operating conditions S0

Highest rigidity, high shock loads
and vibrations �   6
High rigidity, medium, varying
loads and vibrations �   4
Uniform load, 
small vibrations �   3
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The manual calculation of the service lifetime, of the load bearing safety and of the dis-
placement under a combined load is very complicated and can only be carried out for sim-
ple applications. For this reason, SCHNEEBERGER as a service offers to carry out these
calculations with the help of a computer program.

Objective and Purpose of the Calculation Program
The computer-assisted calculation program for the design of MONORAILs serves for the
determination of:
● the required MONORAIL size
● the optimum preload
● the static reliability factor
● the nominal service lifetime
● the elastic displacements of the working point under the effect of a load for a given

MONORAIL system.

Taken into consideration to do this are the real, non-linear rigidities of the individual
MONORAIL carriages and the interaction of the carriages amongst one another, which
are produced by the differing rigidities under tensile, compressive and lateral loads.
Additional deformations as a result of thermal expansion and elastic deformation of the
machine construction are not taken into consideration.

Required Data
For the calculation, all information is required, as represented on the following machine
drawing with data sheet:
● Guideway geometries with the number of carriages and rails, carriage spacings longi-

tudinally and laterally
● Position of the axes in space and distances between them (distances between the ref-

erence points of neighboring axes)
● Masses of all machine axes and workpieces to be calculated
● Location of the mass centers of gravity
● Location of the drive elements versus the corresponding of the axis reference point
● Location of the load point (point of attack of force and moment)
● Maximum travel distances (stroke) of the axes to be calculated
● Maximum speed and acceleration of the axes

Additionally, in the case of differing load cases:
● Collective load with speed, acceleration, travel distance and percentage proportion of

time as well as magnitude and direction of the forces and moments applied at the point
of work in function of the corresponding load case.

All geometrical dimensions are referred to the corresponding axis center (refer to draw-
ing). The designation of the axes in the cartesian coordinates’ system can be selected as
required.

For a large number of typical machines and designs, SCHNEEBERGER can provide
machine sketches and data sheets. For further information, please contact a
SCHNEEBERGER representative.

8.4 Calculation Program
for the dimensioning
of MONORAILs
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Sample data sheet for 
an x-/y-table

Masses
mx = kg my = kg mw = kg

Dimensions
S1 = mm S2 = mm S3 = mm
S4 = mm S5 = mm S6 = mm
S7 = mm S8 = mm S9 = mm

K1 = mm K5 = mm
Q2 = mm Q4 = mm

A2 = mm A3 = mm
A4 = mm A6 = mm

L4 = mm L5 = mm L6 = mm

B1 = mm B2 = mm B3 = mm

Stroke (max.)
sx = mm sy = mm

Acceleration (max.)
ax = m/s2 ay = m/s2

No. Cycle Fx Fy Fz Mx My Mz

N N N Nm Nm Nm

1
2
3
4
5

Collective load: Travel distance / Proportion of time

x-axis y-axis
No. speed Proportion Travel speed Proportion Travel

of time distance of time distance
v (m/min) t (%) s (mm) v (m/min) t (%) s (mm)

1
2
3
4
5

Collective load: Forces/Moments
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Sample machine drawing 
for an x-/y-table

Ballscrew drive
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8.5 CAD Data base MONORAIL In order to assist the development and
design in the CAD-environment, all MO-
NORAIL-components are available for
down-loading as 2-D or 3-D volume models
in all common data formats under 
www.schneeberger.com. This gives the
customer the possibility to configure his
individual system with all accessories as 
well as with the suitable rail lengths and
carriage shapes and to insert them into his
ambient structure as a complete assembly.
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MONORAILs can be installed horizontally or vertically. To achieve maximum carriage ri-
gidity, use of all six mounting bolts is necessary.

Design and installation

9.1 Installation methods

The MRA/MRB and BMA/BMB car-
riage types can be fastened to the struc-
ture in two ways. They therefore are fitted
with so called combination holes.

a) Using the tapped holes
This is the preferred method. It results in
a stronger joint because the thread per-
mits the use of a larger diameter screw.

b) Using the through-holes
In this case screws with low screw heads
DIN 6912 have to be used in the two mid-
dle attaching holes.
Remove the protective plugs if both mid-
dle attaching holes in the carriage are also
needed.

The MRC / MRD / MRE and BMC / BMD /
BME / BMF / BMG carriage types can
be fastened only by using the tapped holes.
Remove the protective plugs if the middle
attaching holes in the carriage are needed.
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MONORAILs can be fastened with or without lateral locating surfaces.
Lateral stop surfaces, however are recommended, because with these the effort for align-
ing the rails straight is significantly minimised and greater lateral forces are capable of being
transmitted, refer to section 9.5 Admissible lateral forces without stop surfaces. For the
lateral fixing, various elements for pressing
against can be utilized:

● Adjusting screws and clamping strips
(picture 1)

● Single or double wedge strips
(picture 2)

● Shaft with countersunk head screw
(picture 3)

● Eccentric screw  (picture 4)
● Clamping piece with conical chamfer 

(picture 5)

Methods of lateral fixation

9.2 Configuration of the locating surfaces

Picture 1

Picture 3

Picture 5Picture 4

Picture 2
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9.3 Configuration of assembly
surfaces

MONORAIL advantages can only be achieved when mounted to a rigid, accurately ma-
chined structure.
The surface quality of the supporting surfaces has no direct influence on the operational
and run-out behavior. A roughness average ratio of Ra 0.4 to 1.6 µm is recommended for
support and locating surfaces to enable the specified flatness tolerances to be main-
tained.

Inaccuracies of the attachment surfaces are partially compensated by the elastic defor-
mation of the MONORAIL. However, they may affect overall accuracy, running behavior
and operational life.

The corners between the support and lo-
cating surfaces of the surrounding structure
are normally provided with a relief groove.
However, if no relief groove is provided, then
the dimensions tabulated below must be
maintained.

Configuration of the lateral
locating sides

Type Size H R1 max R2 max

MR 25 5 0.8 0.8
35 6 0.8 0.8
45 8 0.8 0.8
55 10 1.2 1.2
65 10 1.5 1.5

BM 15 3.5 0.8 0.6
20 4 0.9 0.9
25 5 1.1 1.1
30 5.5 1.3 1.3
35 6 1.3 1.3
45 8 1.3 1.3
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Geometrical and position
accuracy of the support sur-
faces

Admissible deviations in
transverse direction

Admissible deviations in longi-
tudinal direction

Evenness of the supporting
surfaces

Height deviation transverse
E1=E1.1 + E1.2.

This also includes the
tolerance for the dimension
A = MONORAIL-height

Parallelism rail support
transverse E3

Parallelism carriage support
transverse E4

t = 5 for MRA/C and BMA/C/F
t = 4 for MRB/D and BMB/D/G

The evenness of the carriage support should not exceed values of 5 µm.
For the evenness E6 of the rail support over the whole length, it is recommended to ori-
ent oneself by the values for the running accuracy in dependence of the accuracy class
in accordance with the diagram chapter 3.3.

E1 = v • Q • 10-4

Preload class

V1 V2 V3
v 3.0 2.0 1.0

E3 = v • B1 • 10-4

E4 = v • B • 10-4

Q = Rail distance

Use values in mm for the calculation

B1 = Rail width

B = Carriage width

E2 = t • K • 10-5The height deviation longi-
tudinal E2 also includes the
tolerance delta A

Parallelism carriage sup-
port longitudinal E5

K = Carriage distance
longitudinal

E5 = 4 • L • 10-5 L = Carriage length
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Parallelism tolerances 
of the locating surfaces

Tolerances ∆ for preload class (mm)
Size V1 V2 V3

15 0.01 0.007 0.003
20 0.012 0.008 0.004
25 0.016 0.01 0.005
30 0.016 0.01 0.005
35 0.021 0.014 0.008
45 0.024 0.016 0.009
55 0.026 0.017 0.01
65 0.028 0.018 0.011

The specified values are also valid when locating surfaces are provided for the carriages
only.
Because of parts and mounting tolerances the preload can be increased. Together with
the during the operation arising uneven deformations of the rail surroundings an increased
stress of the rolling partners may occur.
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A more uniform preload force is obtained when grease containing MoS2 (Molybdenum
disulfide) is applied to the rail attaching screws which are then tightened with a torque
wrench. This results in a marked improvement of running accuracy.

Attention:
By using greases, especially greases containing MoS2, the coefficient of friction µ can drop
to half. The torques must be reduced accordingly. It may be necessary to execute field
tests to evaluate the exact coefficient of friction.

Secure the screws in case of expected decreasing of the internal tension.

�

9.4 Attaching the rails

�

MONORAIL MR and BM
See the table for the max. tightening torques for attaching screws DIN 912 / ISO 4762.
Values are based on a coefficient of friction of µ = 0.125.

Attention:
● The recommendations of the screw suppliers have to be followed.
● Screws with low head DIN 6912 are installed according to strength grade 8.8
● For rails with measuring system AMS, screws of strength grade 8.8 have to be used.

Tightening torques for DIN 912 / ISO 4762 attaching screws, µ = 0.125

Strength max. tightening torque (Nm)
grade M 4 M 5 M 6 M 8 M10 M12 M14 M16

8.8 3 6 10 24 48 83 132 200
12.9 5 10 16 40 81 95 166 265
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Max. side force Fmax (N) on the rail without locating surfaces
Depending on the size of the attaching screws DIN 912. The values in the chart indicate
the max. allowed side force of one carriage on the rail and are valid for a standard hole
pitch L4. The values increase accordingly by the use of two or more carriages.

MR Fmax (N)
Strength grade M 6 M 8 M 12 M 14 M 16

8.8 3 400 6 200 13 900 20 000 29 800
12.9 5 700 10 600 23 500 33 700 50 400

BM Fmax (N)
Strength grade M 4 M 5 M 6 M 8 M 12

8.8 450 1 100 1 750 2 850 7 200
12.9 800 1 850 3 000 4 800 12 200

9.5 Permissible side force with no locating surfaces

The guide values for the maximum permissible side forces can be obtained from the ta-
ble below for cases where no locating surfaces are provided. The Fmax values depend
on dynamic load carrying capacity C, the method of fastening the MONORAIL and the
strength grade of screws.

Max. side force Fmax (N) per carriage without locating surfaces
Depending on size and number of attaching screws DIN 912 / ISO 4762

Strength Fmax (N)
grade M 4 M 5 M 6 M 8

4 scr. 6 scr. 4 scr. 6 scr. 4 scr. 6 scr. 4 scr. 6 scr.

8.8 1 250 1 900 2 100 3 150 2 950 4 450 5 400 8 100
12.9 2 150 3 250 3 550 5 300 5 000 7 500 9 200 13 800

Strength Fmax (N)
grade M 10 M 12 M 14 M 16

4 scr. 6 scr. 4 scr. 6 scr. 4 scr. 6 scr. 4 scr. 6 scr.

8.8 8 600 13 000 12 600 19 000 17 300 26 000 23 900 35 800
12.9 14 600 21 900 21 300 32 000 29 300 44 000 40 300 60 400
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Installation instructions

As delivered condition
standard

Transportation and
intermediate storage

Preparation for the
installation

The installation of the MONORAIL guideways, distance measuring system and accessories
is described in detail in the
● Installation Instructions MONORAIL (Content: MR, BM) and
● Installation Instructions MONORAIL AMS (Content: MR, AMS).

The SCHNEEBERGER guideways MONORAIL MR, MONORAIL BM and MONORAIL
AMS are delivered in a suitable packaging and are protected with a corrosion protection
coating for transportation:
● Carriages on the rails ready for installation.
● Additional wipers and lubrication plates installed on the carriage.
● Other accessories included in a separate package.
● 2-part steel plugs included in a separate package.
● Cover strip enclosed separate from the rail or mounted onto the rail.
● Standard lubrication connection at the front center in the front plate, or optional

lubrication connections prepared in accordance with the order and closed off with plastic
plugs to prevent the ingress of dirt.

● Lubrication connections not required for use are closed.
● O-rings for the «lubrication connection top» separately packed.
● AMS measuring systems are assembled ready to plug-in.
● Electrical accessories and cables are packed with the mechanics.
● Product related mounting notes and operating instructions are delivered with the

products.

The MONORAIL guideways and the measuring system are highly precise components,
which have to be treated with care. As a protection against damage, the following in-
structions should be followed:
● Always store and transport MONORAIL guideways in their original packaging.
● Protect the guideways against impacts and dampness /humidity.
● Suspend long rails at several points with a crane during transportation.
● Protect MONORAIL rails with distance measuring systems from magnetic fields and

from mechanical damage. Magnetic fields can destroy the magnetization of the meas-
uring ruler.

● Check the scope of supply of the components for completeness and with respect to
their condition.

● Check the locating sides of the machine bed and mounting plate with regard to correct
shape and locating accuracy in accordance with the guidelines in chapter 9.2/9.3 and
if necessary rework them.

● Clean all locating sides thoroughly, remove any burrs and unevennesses with an oil
stone (oil rubber).

● Take care, that the guideways and the mounting base have the same ambient temper-
ature before and during the installation.

● Remove the corrosion protection from carriages and rails.
● Lightly oil the locating sides of the carriages and rails.

9.6 Installation guidelines MONORAIL
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Picture 1: Installation alternative (A, B, C, D)

Installation alternatives Described in the following are four typical installation alternatives (picture 1). These differ
with respect to the location of the locating sides on the machine side and therefore to the
lateral guide. They are described in detail in the separate Mounting Instructions
MONORAIL.

Rail 2 Rail 1

Rail 2 Rail 1

Rail 2 Rail 1

Rail 2 Rail 1

variation A

variation B

variation C

variation D
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Picture 2: Numbering of the rail
and order for the rail
attach

Picture 4: Two-section rail with
fixing bridge at the rail
joints

Picture 3: Numbering of the rail
joints and set numbers

Handling the rails When handling the rails, the following has
to be observed:
● Always place the rails with their locating

side on to the locating side of the mount-
ing base. The locating side of the rail is
that side of the rail opposite the one with
the SCHNEEBERGER lettering and the
type number.

● Always tighten the fixing screws alter-
nately starting from the center of the rail,
or multi-section rails (picture 2).

● Multi-part rails are identified with a num-
ber at the butt joints and in the case of
matched version in addition with a set
number at the start of the rail (picture 3).
Install the rails in such a manner, that the
butt joint numbers are matching. The rail
with the set number index 1, respective-
ly, with the butt joint number 1 is desig-
nated as the reference rail. 

● During the installation of multi-part rail
tracks without any stop in the machine
bed, align the rail butt joints by means of
a fixing bridge. (picture 4). During the in-
stallation with stop surfaces on the ma-
chine side, always lay the rails against the
stop surface with their stop side. In both
cases pay attention, that the rails are
joined together without any gaps. 

● In the case of MONORAIL AMS, install
the rail with the magnetic ruler as the rail 1.
You can identify guideways of the type
MONORAIL AMS by the designation on
the rail and by the carriage with the scan-
ning head. Note included instructions.

* Rail number
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Picture 5: Use of the mounting rail
during installation work

Handling the carriages For handling the carriages, the following
rules apply:
● Carriages and rails form a unit. Do not

exchange carriages belonging to dif-
ferent rails.This is especially applicable to
matched versions.

● If at all possible, always leave the car-
riages on the rail. For removing a carriage
from the rail and when sliding it on again,
always use a mounting rail MRM in the
case of MONORAIL MR (picture 5). For
MONORAIL BM a mounting rail MBM is
recommended to facilitate the installa-
tion.

● Protect individual carriages against dirt.
During transportation and storage always
leave the carriages on a mounting rail.

● In the case of carriages with a scanning
head, always remove the scanning head
before sliding the carriage on to a mount-
ing rail MRM.

● Always place the locating side of the car-
riages against the locating side on the
slide. The locating side of the carriage is
the side with a ground finish.

● Any retrofitting work on the front plates
for the purpose of changing lubrication
connections should be carried out by
SCHNEEBERGER.

MONORAIL installation ● Prepare the mounting base and the guideways for installation in accordance with the
preceding section.

● Install the MONORAIL guideways depending on the installation alternative in accord-
ance with the Installation Instructions MONORAIL.

● Close the fixing bores of the rails with plugs or steel cover strip, refer to section «In-
stallation Accessories».

● In the case of guideways with a distance measuring system, install the AMS scanning
head, measuring electronics and extension cable in accordance with the Installation
Instructions MONORAIL AMS.

● Slightly rub the rail surface with lubricant.
● If applicable, install the bellows.
● Carry out the initial lubrication of the carriage – for this refer to chapter 3.6.�
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Installation accessories The installation of the accessories is de-
scribed in detail in the Installation In-
structions MONORAIL. The following
has to be observed:
● MONORAIL MR carriages with addi-

tional wipers ZCN/ZCV on rails with
through holes and without a rail cover
strip are supplied with an installation pro-
tection strip. This strip serves to protect
the sealing lips during the installation 
and it must only be removed after the rail
bores have been closed off.

● In the case of single carriages with sheet
metal wipers ASM or ABM, release
the wiper slightly before running it on to
a rail. After running on, adjust the wipers
so that there is a uniform gap in the run-
ning surface area. Then tighten the fixing
screws again.

● Install covering strips MAC in accor-
dance with the installation instructions for
covering strips MAC for MONORAIL MR.
To do this, utilize the installation tool
MWC (picture 6). Prior to the installation
make sure, that the ends of the strip pro-
trude beyond the ends of the rail uniformly
distributed. In the case of multi-part rails,
install the covering strips in such a man-
ner, that the butt joints of the covering
strip and the butt joints of the rails are not
located above one another. The individ-
ual parts are identified the same way as
in the case of the rails, in order to make
the correct assignment easier.

● Install the cover strip BAB (picture 7)
in accordance with the installation in-
structions. In the case of cover strips 
in several parts, the individual parts are
marked the same way as the rails. Install
the cover strips so that the rail joints and
cover strip joints are not above one an-
other (do not coincide).

● Support the cover strips during trans-
portation and storage along their whole
length and never let them buckle.

Picture 6: Installation of
MAC with
MWC

Picture 7: Installation of the 
cover strip BAB
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AMS installation The installation of the MONORAIL rails with integrated measuring system is described in
the Installation Instructions MONORAIL AMS.

Picture 9: Installation too MWH for 
2-part steel plugs

1 Hydraulic installation tool
2 Tapered steel plug
3 Seal ring

● For the installation of plastic, resp.,
brass plugs, use a hammer with an in-
termediate plate (see picture 8). First
place the plug on the rail bore. In doing
so, pay attention to the parallel seating of
the plug with respect to the rail surface.
First tap the plug in lightly, check the seat-
ing again and remove any chips pro-
duced. Thereafter hammer the plug in un-
til it is flush with the rail surface.

● Steel plugs MRZ are supplied in two
pieces. First place the bushing onto the
screw head, then insert the plug into the
bushing. In doing so, pay attention to the
parallel seating of the plug with respect
to the rail surface. For pressing the plug
in, use the hydraulic installation tool
MWH (see picture 9).

● Install the bellows FBM resp. FBB in
accordance with the Installation Instruc-
tions MONORAIL.

Pictures 8: Installation of the 
plastic-/ brass plugs
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In order to maintain the operability of the MONORAIL guideways during the demanded
service lifetime, the following points must imperatively be noted:

● The MONORAIL linear guideways and the distance measuring system AMS are preci-
sion components. Therefore the guideways during transportation and storage have to
be protected against shocks and humidity and the distance measuring system addi-
tionally against strong magnetic fields.

● The installation of the guideways has to be carried out properly and expertly in accor-
dance with the instructions of the manufacturer; in particular, the rail bores have to be
closed off flush with the rail surface. 

● The profile rail guideways have to be adequately supplied with a lubricant, which is suit-
able for the movement and the load profile as well as adapted to the environmental
conditions. For the selection of the lubricant, if so required a lubricant producer should
be directly consulted.

● The compatibility of coolants and lubricants has to be checked and verified by the user,
in order to preclude any detrimental influences on the linear guideway.

● The guideways should be protected against contamination with dirt, hot metal chips
and any direct contact with coolants by means of covers or corresponding installation
positions.

● Depending on the material to be machined, resp., the dirt produced and in cases, where
coolant comes into contact with the linear guideways, it is indispensable, that additional
wipers are installed in front of the front plates. In addition, shorter inspection intervals
are also called for. 

● In such case, where the linear guideways come into contact with hot metal chips, in
addition the utilization of metal wipers is recommended.

● The wipers on the ends of the MONORAIL carriages have to be examined for wear at
regular time intervals and if necessary replaced. This is also applicable for additional
wipers.

�

Precautionary Measures
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SLOVAKIA

LINEATECH, s.r.o.
ul. Puste c. 861
013 22 Rosina
Phone +421 41 500 5177
Fax +421 41 500 5178
Mobile +421 905 253721
E-Mail: sukala@lineatech.sk

SOUTH AFRICA

Fischli & Fuhrmann Ltd.
P.O.Box 253
1600 Isando Transval
Phone +27 11 974 5571
Fax +27 11 974 5574
E-Mail: info@fifu.co.za

Office:
Mr. Mike Owen 
LIATO S A (PTY) LTD
513 Marine Drive
4052 Durban
Phone +27 31 467 179
Fax +27 31 467 0179
E-Mail: mike@liato.co.za

SWEDEN

EIE Maskin AB
Box 13031
402 51 Goeteborg
Phone +46 31 707 4800
Fax +46 31 195 255
E-Mail: eie@eie.se

TAIWAN

Ever Bright Precision Ltd.
1F, no. 52, Lane 10
Phone +886 2 2659 5586
Fax +886 2 2659 5587
E-Mail: sales@everbright.com.tw

TURKEY

Office: 
BIRLIK RULMAN PAZ.LTD.STI.
Kemeralti Cad. No:20
80030 Karakoy-Istanbul
Phone +90 212 249 5495
Fax +90 212 244 2140
E-Mail: birlik@birlikrulman.com

SCHNEEBERGER REPRESENTATIVES

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




