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A wide range of
hydraulic motors

Danfoss is a world leader within production of low
speed hydraulic motors with high torque. We can

offer more than 1600 different hydraulic motors,
categorised in types, variants and sizes (incl.
different shaft versions).

smallest type and up to approx. 6004
largest type.

110 in-Ibs to 22.100 i

Characteristic fea
* Smooth runni entire speed range
¢ Constant rque over a wide speed

range

¢ High
Hi ressure without use of drain line
ihcy

under extreme operating conditions
and compact design
radial and axial bearing capacity
¢ For applications in both open and closed loop
hydraulic systems
* Suitable for a wide variety of hydraulic fluids

Variants
Apart from the "ordinary" versions, the following
variants can be supplied:

s ON N

c@ator motors

mpact motors

@ Ultra short motors

The motors vary in size (rated displacement) %

0.50 in3 to 48.9 in3 per revolution.
Speeds range up to approx 2500 rpm f@
g r

n1etors with recessed mounting flange
R motors with needle bearing

hort motors without bearings

* Motors with integrated positive holding brake
* Motors with integrated negative holding brake
* Motors with tacho connection

* Motors with speed censor

¢ Motors with integrated flushing valve

Planetary gears

Danfoss is the distributor of a complete range of
planetary gears with flanges and couplings
designed for Danfoss hydraulic motors. The
combination of motors and gears makes it possible
to obtain torques up to 368,800 Ibs-ft and
completely smooth running at very low speeds.

Examples of Danfoss hydraulic motor
applications

Machines for agriculture and forestry

Mining machinery

Contractor's equipment and access platforms
Grass cutting machinery

Cranes and transports

Special vehicles

Ship's equipment and winches on fishing vessels
Machine tools

Woodworking and sawmill machinery

Plastic and rubber machinery etc.

® ® o o o o o o o o

Conversion factors 1in-lb = 0.0113 daNm 1gpm (US) = 3.785 I/min
1lb = 0.4448 daN 1hp = 0.7457 kW
1 psi = 0.069 bar °F = 1.8x°C+32
1in = 254 mm
1in3 = 16.39cm3
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Survey of literature with
technical data on
Danfoss hydraulic motors

be found in e Technical data on medium sized motors:
OMP, OMR, and OMH

Detailed data on all Danfoss
our motor catalogue, which is
individual subcatalogues:

< e Technical data on large motors:

o General informati foss hydraulic motors: OMS, OMT, and OMV
function, use, s

The most important data on all Danfoss hydraulic
motors is covered in a general survey brochure.

)

ISO 9001
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OPINTERNATIONAL STANDARD

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION ISO
ORGANISATION INTERNATIONALE DE NORMALISATION 9001
MEX[YHAPOIHAS OPr AH3ALIWISI 1O CTAHOAPTU3ALIAV

)

Quality management and quality assurance standards

Danfoss Mobil Hydraulic have been manufactured to meet
the quality demands specified by ISO 9001.

HK.10.F- 3



S

Hydraulic motors,
general

Operating principle

Hydraulic motors convert hydraulic energy
(pressure, oil flow) into mechanical energy (torque,
revolutions).

Danfoss hydraulic motors are high torque motors
with fixed displacement. For a given oil flow and
given pressure the size of the displacement (size of
motor) determines the speed and torque. For a
given displacement (size of motor) the speed is
determined by the size of the oil flow rate and the
torque is determined by the pressure differential.

Gearwheel set

The motor gearwheel set consists of a gear rim with
internal teething and a gearwheel.

The center of the gearwheel rotates in a circular
orbit around the center of the gear rim. There are
two forms of gear rim: the OML, OMM, and OMP
have plain teeth, whereas the OMR, OMH, OMS,
OMT and OMV have teeth formed by rollers.

Gearwheel set

Distributor valve

The motor cardan shaft ensures that the distributor

valve is driven synchronously with the gearwheel

set so that the individual chambers of the motor are

filled and emptied precisely - without losses. There

are two forms of distributor valve:

e Spool valve
OML, OMM, OMP, OMR, and OMH motors have
a spool valve: the distributor valve has been
integrated with the output shaft. The cardan shaft
must therefore rotate the distributor valve as well
as transfer mechanical energy from the
gearwheel set to the output shaft.

¢ Disc valve
OMS, OMT and OMV motors have a disc valve:
The distributor valve has been separated from the
output shaft and it is driven by a short cardan
shaft (valve drive). A balance plate
counterbalances the hydraulic forces around the
distributor valve. ¢

Danfoss n@ spool valve

A151-1028.12

DANFOSS

C: Cardan shaft
D: Gearwheel set

A151-1052.12.11

DANFOSS

shaft
> an shaft
< earwheel set
:2: Valve drive
: Check valve
F: Disc valve

A151-1053.12.12

DANFOSS
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Selection of
motor type

Main types

OML, OMM, OMP

- Fixed gear rim

- Spool valve integrated with
output shaft

- Output shaft supported in slide
bearings

OMPW N

- Fixed gear rim

- Spool valve integrated with
output shaft

- Output shaft supported in
needle bearings

OMR, OMH

- Gear rim with rollers

- Spool valve integrated with
output shaft

- Output shaft supported in slide
bearings

OMRW N

- Gear rim with rollers

- Spool valve integrated with
output shaft

- Output shaft supported in
needle bearings

OMS, OMT, OMV

- Gear rim with rollers

- Disc valve with separate valve
drive

- Output shaft supported in
tapered roller bearings

A151-1374.11

DANFOSS

Features of main types

PN\
~;

M, OMP
ct motors with fixed gear rim. These types
uitable for long operating periods at moderate
ressures - or short operating periods at high
pressures.

OMPW N

Compact motor suitable for long operating periods
at moderate pressures or short operating periods at
high pressures. The needle bearings of the output
shaft make OMPW N suitable for applications with
static and dynamic radial loads, e.g. when the motor
is used as a wheel motor.

OMR, OMH

The rollers in the gear rim and the effective
hydrodynamic lubrication of the seats of the rollers
reduce friction to a minimum. This gives long
operating life and better efficiency even at
continuous high pressures. Gearwheel sets with
rollers are recommended for operation with thin oil
and for applications having continually reversing

OMRW N

Because of the rollers in the gear rim OMRW N is
suitable for continuous operation under demanding
operating conditions: e.g. high pressures, thin oil, or
frequent reversals. The needle bearings of the
output shaft make OMRW N suitable for absorbing
static and dynamic radial loads.

OMS, OMT, OMV

OMS, OMT, and OMV are suitable for continuous
operation under rough operating conditions: e.g.
high pressures, thin oil, or frequent reversals. The
tapered roller bearings make the motors suitable for
absorbing static and dynamic radial loads.

The separately driven and hydraulically balanced
disc valve reduces hydraulic and mechanical losses
to a minimum. This gives the motors high efficiency,
even at high pressures.

If the application requires very smooth running at
low speeds, the choice of OMS, OMT or OMV is
recommended.

HK.10.F-



Choice of motor type d,

Motor variants Motors with corrosion resistant parts Actuator motor

DANFOSS
A151-1624.10

DANFOS!

S
A151-1373.01.11

OMP and OMR motors are available in a version The OMR motor is available in a special version that

with incorporated corrosion resistant parts: keeps drum valve and output shaft apart and runs

OMP C and OMR C. The corrosion resistant parts the output shaft in needle bearings. This motor is

are: output shaft (1), key (2), front cover (3), and particularly fit for applications with special demands

front cover screws (4). The dust seal ring is of on the internal motor leakage (e.g. steering motors -

plastic material with rustproof cap. actuators - for fork lift trucks).

With this variant the following advantages are Type designation: OMR NA.

obtained:

« In corrosive environments the shaft seal will not OMN compact motor _
only have a longer life, but its sealing capability
will be maintained as there is no rust formation on t

the shaft.
¢ The motor can easily be dismounted - even after
operating for a long time in corrosive environments.

Wheel motors

A151-887.14
DANFOSS
A151-1496.12

DANFOSS

&7,

OMN was developed for applications that demand a @
compact design and a great power density (e.g. in '
lawn mowers for direct drive of the cutting

cylinders).

OMN is available with integrated by-pass valve, and

as accessories for the incorporation of OMN we

%Q&\ have a bushing and an external cardan shaft to
offer.

O

OMP, OMR, OM d OMV motors are

available in w versions. Short motors
The recessed\(nou flange makes it possible to

fit a whe inch drum so that the radial Wi M| IS Bios -
load between the two motor bearings. Q/
This est utilisation of the bearing capacity ‘ > /

compact solution. Type designations
motors are OMPW N, OMRW N, OMSW,
, and OMVW.

A151-1056.12

DANFOSS

OMP/OMR with needle bearing

OMS, OMT and OMV motors are available in short
motor versions: a hydraulic motor without output
shaft. It can be an advantage to use a short motor
for gears that already have the capacity to absorb
radial and axial forces.

Type designation: OMSS, OMTS and OMVS.

For applications that want to benefit from
OMP/OMR though they must also consider special
operation conditions such as great static radial load,
frequent starts/stops and vibration on the shaft, we
can offer OMP/OMR with an output shaft running in
needle bearings.

Type designation: OMP N, OMR N.

<€
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Choice of motor type

%

Ultrashort motor Motors with integrated flushing valve
l_l o
E] / N &
4 ) (./»
- Ll

OMS, OMT and OMV are available with ultrashort
installation dimensions, - i.e. without bearings and
output shaft. The ultrashort design allows an
optimized integration of the motor in the counterpart.
Type designation: OMSU, OMTU and OMVU.

Motors with integrated positive holding brake

°O
Oo

OMS is available in a version with integral holding

integral holding brake is OMS B.

Motors with integrated negative holding bzg(@

brake. This is a drum brake activated mechanica \)“
(positive brake). Type designation for OMS wit!\ \) DANFOSS

2

TFL
MT FH

N7/ 1Y

OMT with integrated lamellar brake is available in
four versions: OMT FH, OMT FL, OMT FX and OMT
FK. The brake is a spring activated lamellar brake
that is released by a hydraulic pressure. OMT FH
releases the brake at high pressure, whereas OMT
FL, OMT FX and OMT FK release the brake at low
pressure. OMT FX and OMT FK are particularly
well-suited for applications that require very short
installation dimensions, - for example in road rollers
and wheels. The design of the OMT F motors allows
the brake to be used as dynamic emergency brake
as well.

Without any change to their outer dimensions, both
OMS and OMT are available with an integrated
flushing valve. The integrated flushing valve
ensures continuous renewal and cooling of the oil in
the closed circuit. The flushing valve is activated by
the high pr ure side of the motor and allows the

151-1372.11

OMS, OMT and OMV motors are available in a
version with mechanical tacho connection.

With the mechanical tacho connections the speed of
the motor can be registered by means of a
tachometer or tachogenerator.

Type designation: OMS T, OMT Tand OMV T.

Motors with speed sensor

DANFOSS
A151-1569.10

| 50
=]|| P Oo

OMM, OMP, OMR, OMS, OMSW, OMT and OMV
are available with speed sensor. The electric output
signal is a standardized voltage signal that may for
example be applied by Danfoss' electronic module
type EHSC to control the speed of the motor. The
speed is registered by an inductive sensor. Signal
processing and -amplification are integrated in the
housing of the sensor.

Type designation: OM - EM.

HK.10.F-
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Selection of
motor size

When the motor type has been selected in
accordance with the special requirements of the
individual application, the size of the motor is
determined according to the torque and speed
required for the application.

For this purpose use the bar charts on the first
pages of the subcatalogues and the function
diagram for the individual motor.

Build-up of the function
diagram

Qe

The function diagram for a hydraulic motor shows
the relation between operating torque T (vertical
axis) and speed n (horizontal axis) at different
pressure drops Ap and oil flows Q.

The curves for constant pressure drop and constant
oil flow form a network superimposed on the
coordinate system grid. The curves for constant
power output N (hyperbolas) and constant total
efficiency 1 are also plotted. The latter curves have
an almost ring form, as seen on mussel shells, and
for this reason function diagrams are often called
shell diagrams.

OMS 125
daNm ! in—lbs ?Egé g é Q_E & _E g _; g E S_E E —E @é DANFOSS
‘g}?} 1= EIS B ES ElS B> B> = > A151-903.11.22
&l al,. a a a o a &l a
s8R 25 83 S8 2R g fS 2|3 Qg"\&\ gls
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~Q
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Continuo joh/intermittent operation/ The upper limits for intermittent pressure drop
peak and torque must not be exceeded for more than

dgrams are divided up into a dark
o light areas B.

otor. Within this range the motor is able to run
oftinuously with optimum efficiency and operating
life.

The two light areas B represent the intermittent
range of the motor. It is quite an advantage to be
able to make use of the intermittent range when the
hydraulic motor operates with varying loads or,
when reversing, it is subjected to high torques
(pressure drop) from braking. It is permissible to
subject the motor to intermittent speed or
intermittent pressure drop for max. 10% of every
minute. The motor should not be subjected to
intermittent speed and intermittent pressure drop at
the same time.

1% of every minute (peak load). The max. peak
load value is stated in the technical data for each
type of motor. High pressure peaks occur, for
example, when a pressure relief valve opens or a
directional valve is opened or closed. Pressure
relief valves and dual shock valves should be set
so that pressure peaks do not exceed the max.
peak values. In systems with large pressure
oscillations the pressure and torque peaks
should be measured with electronic equipment.

To give problem-free operation the motor size
should be selected using the permissible
continuous and intermittent values while making
sure that pressure peaks do not exceed the max.
peak values.

HK.10.F-
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Selection of motor size

Efficiency

The total efficiency n is the product of the
volumetric efficiency (n,) and the hydraulic-
mechanical efficiency (Nhm). Thus ny =My X Npm-

o Volumetric efficiency

M 2:::ﬁ§7.|u‘zz
in—lbs
Q
Q, Qs
2700
Q1 = Quotal Ny
2 = Qtheor.
Q3 = Qieak =
o
2
E
a
o
<
390 n,rpm

The slope of the Q curves is an expression of the
size of the volumetric efficiency. The slope shows

how large a part of the supplied oil flow is conve
direct into output shaft revolutions. The remaini

part of the oil flow is led through clearances and
across sealing surfaces and acts as a lubricati %
and cooling agent. When the load (press Op

increases leakage also increases, oil fl
gearwheel set lessens, and the speed r 2

Taking an OMS 125 as an exam @otor must

drive a shaft at 390 rpm and d ’\as rque of

2700 in-lbs. To simplify th amp ,-,. much as
& STz

( \s gpm (US) corresponding to
placement of the motor

draulic-mechanical efficiency

in—Ibs

DANFOSS
A151-248.10.22

3000

2700 2500 psi
< M
2300

390 n,rpm

The torque curves (pressure drop curves) descend
at very low and very high speeds. The descending
curve at low speeds is an expression of mechanical
loss while the descending curve at high speeds
expresses hydraulic loss.

The mechanical loss is at its maximum when the
motor is started because no lubricating film has
been built up between the rotating parts. After a few
revolutions, the lubricating film builds up and
reduces the friction (the curve ascends).

The point of intersection between the pressure drop
curve and the torque axis is the starting torque of
the motor at this pressure drop. The OMS 125 has a
starting torque of 2300 in-Ibs at a pressure drop of
2500 psi. Thus the motor is able to develop a torque
of 2300 in-Ibs on starting, whereas with the same
pressure drop it can develop 2700 in-lbs as soon as
the lubricating film has been built up.

The pressure drop curves do not intersect the
torque axj e function diagrams, but min.

ax. cont. and max. intermittent
5 stated in the technical data for the

indi 1:’ pes of motors.
@raulic loss is at its maximum at high speed.
T

creased oil flow causes a larger pressure loss
irports and oilways. Therefore the pressure drop
vailable across the gearwheel set decreases i.e.
the motor gives less torque.

To calculate the hydraulic-mechanical efficiency hpm
it is necessary first to read off (measure) motor
torque Tmot off @t @ given oil flow and a given
pressure drop. The diagram on page 8 shows that
the OMS 125 develops a torque of 2700 in-lbs at a
pressure drop of 2500 psi and an oil flow of 14 gpm,
US. The theoretical torque for the same pressure
drop can then be calculated.

Displacement x pressure drop .
Ttheor = d p P in-bs

2xmx100
U

g (A W= 3050 in-Ibs

Dividing the read-off (measured) torque by the
theoretical gives the hydraulic-mechanical
efficiency:

Tmot eff X 100 o 2700 x 100

% = % = 88.5%
o 3050 °

Mhm =

Total efficiency
The total efficiency can now be calculated for the
OMS 125 at Ap = 2500 psi and Q = 14 gpm (US):

n= Nv X Nhm = 100 % = 82.3%

The same efficiency can be read with fair accuracy
from the efficiency curves on the function diagram,
page 8.

HK.10.F-
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Selection of motor size

Use of the function diagram

The function diagram is used when the right
Danfoss motor (and pumps, etc.) has to be selected
for an application.

For example, a motor is required with an output:
- Max. speed: 425 rpm (cont. operation)
- Max. torque: 2300 in-Ibs (cont. operation)

On page 3 of the subcatalogs and in the survey
brochure the maximum speed and torque of the
different motors can be compared. The smallest
motor able to meet the requirements is to be found
in the OMR or OMS series. But only OMR 125,
OMS 125, and OMS 160 can meet both the required
speed and torque.

The function diagrams for OMR 125, OMS 125 and
OMS 160 can now be used. Find the operating point
concerned, i.e. the torque on the vertical axis

(T = 2300 in-Ibs), speed on the horizontal axis

(n = 425 rpm).

The position of the operating point (T,n) in relation
to the curves for constant pressure drop Ap,
constant oil flow Q, and constant total efficiency n,
gives the following associated values:

Which is now the most important factor in an overall
economic and technical assessment: the initial price
of the hydraulic system, its efficiency or its operating
life?

If the answer is the price of the motor, the choice is
an OMR 125. The choice between OMR 125 and
OMRW 125 N is made according to the required
bearing load, see “Selection of motor type”.

If the efficiency of the motor is all-important, the
choice is an OMS 125. The slightly higher initial
price of OMS 125 compared with OMR 125 will
often be compensated for by a better system design
with associated savings in running costs and
reduced heat generation. As an additional
advantage OMS 125 also requires lesser oil flow.

When it comes to operating life being the most
important factor, the choice is an OMS 160. It has
the least working pressure and thereby gives the
longest system operating life.

of mator has been decided, the
the p can be determined. If, for
hoice had been an OMS 160, the

pu ve had to be able to deliver
18.5\gpry ) at 1725 psi
Motor Pressure drop Oil flow Q | Efficiency Q
Ap (psi) (gpm, US) Mt (%) hydraulic motor is to be installed in an existing
OMR 125 2300 15.6 73 (] m with a given pump, then the choice of motor
OMS 125 2100 6 ) \3| argely predetermined.
OMS 160 1725 185 K70
~—
2N
V Vv
Minimum speed At very low speeds, the motors To obtain smooth running at very low speed the
smoothly. This is why a min. d for motor leakage must be constant. Therefore it is
each type of motor. In motor of recommended that a motor with disc valve

e
the desired type sh u
operating conditions i
finally selecting th

nder the required
concerned before
and type.

(OMS, OMT or OMV) be chosen, but avoid
choosing motors with the smaller displacements.
The best results are achieved with a constant load,
a return pressure of 45-70 psi and an oil viscosity of
min. 164 SSU.

10
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Bearmg dlmensmnlng
&
Shaft load and bearing life In many applications the hydraulic motors must 1) Needle bearings in OMPW N and OMRW N
absorb both The needle bearings are capable of absorbing
- external radial and axial forces acting directly on large radial forces. As the motors have separate
the output shaft of the motor (e.g. from the weight axial bearings, the operating life of the needle
s of a vehicle) bearings is not affected by the size of the axial
‘ and load.
- radial forces produced by torque transfer from
L gearwheels, chainwheels, V-belts, or winch 2) Tapered roller bearings in OMS, OMSW, OMT,
drums. OMTW, OMV, and OMVW
! The tapered roller bearings can absorb large
For such applications hydraulic motors with built-in radial and axial forces.
rolling bearings are particularly suitable. Two
different types of bearing are used in Danfoss The largest possible bearing capacity for the
hydraulic motors: individual motor type is obtained by using

OMPW N, OMRW N, OMSW, OMTW, or OMVW
because the recessed mounting flange makes it
possible to fit for example wheel hubs and winch
drums so that the radial load is applied centrally to
the two bearings.

Motor with needle bearings Motor wihk—@@ roller bearings

A151-1085.11

DANFOSS

alethat life and speed are inversely The relation is expressed by the formula:
- {ife is doubled when speed is halved.

28ily be calculated for other speeds Nref

given in the sections on shaft load inthe  Lpew = Lyef X
dual subcatalogues. Mnew

@ where Ly, is the life at speed npey, and Ly and
s are the data for the given motor type found in

the subcatalogue.

Relationship between bearing It is a gefieta
b life and speed ioRAl

#

HK.10.F- 11
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Bearing dimensioning

Relationship between
shaft load and bearing life

Smaller shaft loads result in longer life of the
bearings. The exact relationship is shown by the
following formula:

Lnew _ Pref 3,3

Lref Pnew

Lnew is the bearing life at a shaft load of Py, and
L,ef and Ny are data from the subcatalogue.

Note:

- The formula applies to OMPW N and OMRW N
regardless of the relation between the axial and
radial loads.

- To the other motors the formula only applies if
there is a constant relation between the axial and
radial loads.

Relationship between
permissible shaft load and

speed

In certain applications the motor must run at low
speeds while the bearings must absorb high loads.
This is the case for example when the motors are
vehicle support elements. In such cases the
following relationship between speed and bearing
load (with unchanged bearing life) must be taken
into account:

3,3

Prew Nref
Pret Nnew

Ppew is the shaft load at Npey. Pres @and Nyt are data
from the subcatalogue.

For nyes = 200 rpm we have the following table for

Nnew
25 %200300400500600700

1 W
— @S) 1.23|1.00 |0.88 |0.81 |0.75 [0.72 [0.68

Maximum radial shaft load

much load the other parts of the motor (bearji’g

—
The calculations above are solely for bearing life \\0
and load capacity. But there is also a limit to hov@

housing, mounting flange and output sha
carry. For this reason the maximum sha

The maximum shaft load is sho
diagrams for OMPW N, OMRY
OMV motors. <

Please contact the D S organisation for
hydraulics if motor; ubjected to shaft
loads higher th um, or where there are
particularly hi effects (shock factor > 3).

¢
P

12
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Hydraulic systems

Max. pressure on the shaft

1) OML motors have no drain
connection

The shaft seal in Danfoss hydraulic motors has a
long operating life and retains its excellent sealing
properties in demanding conditions. The built-in
back-up ring and the optimum design of the lips
ensure that the seal will withstand high pressures
and speeds. Max. pressure on the shaft seal is
graphically illustrated for each motor type in the
subcatalogues.

OML1Y, OMM, OMP, OMR, OMH, OMS, OMT and
OMV motors have built-in check valves. This means
that the pressure on the shaft seal never exceeds
the pressure in the return line. The Max. pressure
on the shaft seal is therefore stated in the technical
data as "Max. return pressure without drain line or
Max. pressure in drain line".

Short/ultra short motor

By using these motors, the values of pressure on
the shaft seal of the attached component, for
example a gear, are valid.

| P U S, = |
DANFOSS
A151-320.12
OML1), OMM, OMP, OMR, OMH, OMS,
OMT and OMV

Sealing materials

Characteristics of sealing materials

:'*-\7‘ e versions of hydraulic motors are fitted with

BR 5seals (Buna N, Perbunan).

Material Temperature Remarks
* A
Swells up on contac x
with most syntheti
NBR 20to+210 | fuids.

Can be use
Emulsion:
Mmera},,eo\ls.\

%?synthetic fluids are used in hydraulic motors, only
the dynamic seals (shaft seals) need to be replaced
by FPM seals (Viton). NBR swells up when used
with synthetic fluids and therefore static seals will
retain their sealing capabilities.

Nevertheless, when a motor has been dismantled,
all NBR seals must be replaced.

Ideal foksfinévar oil,
FPM 20t0+300 | s i

ions
O
IN A{

Drain line

ang e
<
Application

It is possible to aI drain line on all

l?anfos_s hy
g 'y =

¢ Adrain line is always recommended when
- A short motor is built together with a gear
- the motor is used in hydrostatic transmissions
where there is no separate flushing valve.

Oil flow in the drain line

When the size of the charge pump in a closed loop
hydraulic system is calculated, the maximum oil flow
in the drain line must be known.

The maximum oil flow in the drain line (gpm, US) for
Danfoss hydraulic motors is stated in the technical
data for each motor type in the subcatalogues.

HK.10.F-
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Braking

Braking

Danfoss hydraulic motors are often used to brake or
hold a load. The motor acts as a pump that converts
the kinetic energy (mass, speed) of the load to
hydraulic energy (oil flow, pressure).

Examples of this kind of application:

- Crane winches on vehicles

- Net winches on fishing vessels

- Luffing booms on cranes and excavators

- Hydrostatic transmissions

The motor braking torque and the opening pressure
of the dual shock valve determine how fast the load
is braked.

Braking torque

For a motor the hydraulic-mechanical efficiency
(mhm) Means that the effective torque is less than
the theoretical.

Tmoteff = Ttheor X Nhm (1)

For a pump the hydraulic-mechanical efficiency
means that the effective torque which must be
applied to the pump to produce a given pressure
drop is greater than the theoretical.

Ttheor

Tpump eff = W (2)

When a hydraulic motor is used as a pump (brakin
the relation between brakmg torque (Ty,) and

effective motor torque at a given pressure drop ig
follows:

Tthesor

Tor = = (see 2) wher &
Trnot eff 2)
Tineor = nh"::e (see1%
]

ing braking torques be
hydraulic motors:

V: Tpr~ 1.2 X Tt eff
% Tbr"’ 1.3x Tmot off

o be read from the function diagram for the
in al motor sizes.

The braking torque must not be higher than the
maximum operating torque of the motor. The max.
torque is stated in the technical data for each type of
motor.

Dual shock valve opening pressure

The braking torque can be regulated by setting the
opening pressure of the dual shock valve.

The opening pressure should be set at max. oil flow
(a rise in the opening pressure of

20-30% can be reckoned on when the oil flow
changes from min. to max.)

To avoid pressure peaks being too high, the dual
shock valve should be fast acting and located close
to the hydraulic motor.

Replenishment

Effective replenishment is necessary when Danfoss
hydraulic motors are used to brake a load.
Inadequate replenishment can lead to:

- Cavitation in the gearwheel set (wear an seizing)
- Lack of braking capacity

Therefore there must be positive charge pressure in
the motor “suction” port.

The charge pressure (ps) should be higher than the
pressure drop in the motor oilways to the gearwheel
set.

The pressure drop in the oilways depends on type
of motor, oil flow and viscosity. Pressure loss curves
for each type of motor, can be found in the
appropriate subcatalogue. The charge pressure
should be half the read pressure loss:

The charge stite is always measured at the
motor “suction”

its there will always be a positive

gure when the system is fitted with a

(ps ~ 145 to 220 psi). In open systems,
e hydraulic motor drives a load with high

, it is necessary to ensure replenishment as
wn in fig. 1.

The opening pressure of the check valve should be
higher than the total of the charge pressure (py) and
the pressure drop between the check valve and the
motor “suction” port.

A151-122.12 .12

C: Shock valve
D: Pressure
[ W S ) H

relief valve
E: Spring-loaded

Fig. 1 check valve
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Braking

Special conditions apply in open loop circuits when
the hydraulic motor drives a load with high inertia
(see fig. 2)

When the directional valve changes over from | to Il
the oil flow from the pump to the motor is shut off.
The inertia of the load wil continue to drive the
motor. For this reason a check valve should be fitted
to ensure replenishment, otherwise the motor will be
emptied of oil.

DANFOSS
A151-1142.11

Qgrernal holding brake

Seeping

When a load must be prevented from moving e
long time there are two conditions to be awar ‘>
First, it is necessary to ensure replenislip he
motor has a drain line, otherwise th

gearwheel set will be gradually e g okpil and
the load will fall freely. The be dis shown in
fig. 1.

Second a hydraulic letely keep a

load in position.

cause the load to m

So for hydrostatig-fta sions, slewing
0O

movements and for winches with a
hanging lo oss motor with integrated
holding Id be used. Otherwise the driving

DANFOSS
A151-1143.12

HK.10.F-

15



Brake motors, installation, starting up and oil types

Danfoss brake motors

Important:

As the brake motors do not include
integrated check valves, they need a
separate drain connection.

Danfoss OMS and OMT motors are available in
versions with integral brakes: OMS B has a
mechanical activated drum brake, whereas OMT
FX, OMT FL, OMT FK and OMT FH has spring-
activated multiple disc brakes, released by the
application of hydraulic pressure.

OMS B

OMS B has a built-in mechanically activated drum
brake. The motor is braked when the braking arm
of the motor is activated. So the braking function is
not an integrated part of the hydraulic system.

OMT FX, OMT FL, OMT FK

The motors are suited for hydrostatic transmissions
as well as other closed loop circuits, as the charge
pump pressure is sufficient for releasing the brakes.
Please refer to the diagram to the right. The
directional control valve (M) can be connected to the
drive automatic of a vehicle so that the brake
release pressure is automatically relieved to tank
when the vehicle has stopped. The charge pump
relief valve (O) must be set at a pressure of min.
175 psi and max. 430 psi.

OMT FH

OMT FH motors are designed for open loop circuits,
as the max. brake release pressure and max.
pressure of the motor are identical.

Brake release can be controlled by connecting the’%

release port to the pump line. A shuttle valve for

automatical brake release or a directional valve
release control may be used. @z

OMT FX
OMT FL
OMT FK

A151-1404.14

DANFOSS

¥ |
| |
i |
| |
AN} |
\&Q)\b - |
!
N | -
§ B e e J
A: OMT F motor Q| |
C: Brake release port
D: Drain connection O: Charge pump
M: Directional valve relief valve

A: OMT FH motor
C: Brake release port
D: Drain connection

P: Shuttle valve

DANFOSS
A151-1462.12
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Installation, starting up and oil types

Good assembly practices

- All hydraulic components should be placed so
that they are easily accessible.

- There should be a manometer connection in the
pump line.

- Mounting surfaces should be flat in order to
ensure effective contact.

- Hydraulic signal lines must be fitted in such a way
that air pockets are avoided.

Installation

- Install the hydraulic components as stated in their
individual installation instructions.

- Installation instructions are enclosed or can be
ordered from Danfoss sales organisation for
hydraulics.

- The hydraulic motors must not be forced or twist-
ed into alignment by the fixing screws.

- Packing yarn, teflon, and other unsuitable sealing
material must not be used. Use bonded seals,
O-rings, steel washers, and similar materials.

- Do not remove the plastic plugs until pipes and
hoses are to be fitted.

Starting up and running in

- Start the prime mover and where possible allow
it to run at the lowest speed.

Any bleed screws must be left open until oil
emerges without foam.

- In load sensing systems ensure that all signal
lines are full of oil.

- Signs of air in the hydraulic system
- foam in the tank
- jerky operation of motor and cylinder
- noise

- Refill again, if necessary.
- The system should not be loaded until completely
bled.

- The hydraulic system is checked for tightness and
satisfactory function.

- Change the oil filter, if necessary.

enance is essential to the reliability
e hydraulic system.

ters, and air filters must be changed in
cordance with the supplier's instructions.

- Never tighten the screwed connections with ;
torque higher than the max. tightening torques - <The condition of the oil must be checked at suit

stated in the instructions.

- The oil must have a contamination lev:
than 20/16 (ISO 4406). Always refill
through a filter.

able intervals.

- System tightness and oil level must be checked
frequently.

Oil types

@

grefore important to
e necessary additives

draulic components.

d mineral based hydraulic oils
properties concerning rust, oxidation

Mineral oils without anti-wear additives or motor oils
may be used provided operating conditions are
made to match. If oil types that cannot be classified
are to be used, please contact the Danfoss Sales
Organisation for Hydraulics.

Non-flammable or biologically degradable fluids
Danfoss hydraulic motors can be used in systems
with non-flammable or biologically degradable fluids.
Please contact the Danfoss Hydraulics Sales
Organisation regarding matching the operation
conditions to the properties of the fluid.

HK.10.F-
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Temperature, viscosity and filtering

Temperature and viscosity

C: Recommended viscosity range
D: Recommended temperature range

Ambient temperature should lie between —20°F and
+ 210°F to ensure that the shaft seal retains its
sealing capacity.

Oil temperature should lie between +85°F and
+140°F during normal operation. Oil life is greatly
reduced if its temperature exceeds 140°F.

As a general rule, oil life is halved for each 15°F its
temperature exceeds 140°F.

Viscosity classes (ASTM D 2422-75)

Viscosity

The viscosity of the oil should lie between 100 and
370 SSU when the operating temperature of the
system has become stabilised. We recommend the
use of an oil type having a viscosity of

165 SSU at the actual operating temperature.

The diagram below will help in the selection of the
correct type of oil.

14 32
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Filtering

* Calibrated in accordance with
the ACFTD method.

ONT
I\

@necessary to keep the level of oil contamination
at'an acceptable level to ensure problem-free

operation. The recommended maximum level of
contamination in systems with Danfoss hydraulic
motors is 20/16 (see ISO 4406%).

In our experience the 20/16 contamination level can
be met by using a return filter finer than 40 um
absolute or 25 um nominal. In very dirty environ-
ments, in complex systems, and in closed circuits,
the recommended filtration level is 20 um absolute
or 10 um nominal. (In systems with quick release
couplings a pressure filter having a fineness of 40
um absolute should be installed just ahead of the
motor).

18
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Danfoss Hydraulic Organization

Danfoss is an international concern with factories in 10 countries and subsidiaries in 32 countries.

In addition to the hydraulic components, the Danfoss range of products includes refrigeration controls,
industrial automatics, precision step systems, industrial instrumentations, electrical drives and controls,
controls for heating plant, system controls, components for burners and boilers, compressors

and thermostats for refrigerators and freezers.

Argentina

Australia

Austria

Brazil

Canada

Czech Republic
Slovak Republic

Cyprus

Denmark

Danfoss S.A.

Bulnes 250

1176 Buenos Aires

Tel.: 1 958-3312/983-5420/983-6167
Telex: 9900 Booth-AR

Fax: 1 958-3312/983-5420/983-6167

Danfoss (Australia) Pty. Ltd.
Melbourne (Head Office)

1 Ricketts Road

Private Bag 20, Mt. Waverley
Victoria, 3149

Tel.: (03) 543 1033

Fax: 61 3 543 4027

Danfoss authorized service shop

HAINZL INDUSTRIESYSTEME
Gesellschaft m.b.H.

Industriezeile 56

P.O. Box 100

A-4040 Linz

Tel.: (0732) 7892

Telex: 22 1522

Fax: 43 732 7892-150

Danfoss authorized service shop

N.V. Danfoss S.A.

Erasmus Business Park

Av. Joseph Wybran 45

B-1070 Bruxelles

Tel.: 02 525 07 11

Telex: 24828

Fax: 32 2 525 07 57

Danfoss authorized service shop

Danfoss do Brasil

Ind. e Com. Ltda.

Rua Nelson Francisco 26, Casa Verde
CEP 02712-100 Sao Paulo

Tel.: (55 11) 858-1819

Fax: (55 11) 857-0069

Danfoss Fluid Power

1230 Lakeshore Road East
Mississauga, Ontario L5E 1E9
Tel.: 905 274 4088

Telex: 06-961216

Fax: 905 274 4290

Tovarni ul. 41

CS 770 00 Olomouc i; E )
Tel.: 68 52 22 004
Fax: 68 26665 @

Tektron Ltd.

25, Heroes Street
P.O. Box 2123
Strovolos-Nicosia
Tel.: 357-2-49 79 07
Telex: 3968 tektron cy
Fax: 357-2-31 48 44

Danfoss A/S
DK-6430 Nordborg
International tel.: + 45 74 88 22 22
National tel.: 74 88 22 22
Telex: 50599
Fax: 4574 49 09 49
4574 49 16 13 (Hydr.)

H. Sondergaard A/S

Toppevadvej 44-46, Ganlose
DK-3660 Stenlose

Tel.: 42 18 40 55

Telex: 40041 Sondgd dk

Fax: 45 42 18 46 03

Danfoss authorized service shop

Finland

France

Germany

Great Britain

Greece

Danfoss authorized service shop @
Petr Kejdus @

Hungary

Iceland

India

OY Danfoss AB

Kivenlahdentie 7

SF-02360 Espoo

Tel.: 358 0 80281

Fax: 358 0 802 8561

Danfoss authorized service shop

Danfoss S.a.r.l.

Z.A. de Trappes-Elancourt

7, Av. Roger Hennequin

P.O. Box 58

F-78193 Trappes-Cedex

Tel.: (1) 30 62 50 00

Telex: 697 809 F

Fax: 33 (1) 30 69 50 00

Danfoss authorized service shop

Danfoss Antriebs- und Regeltechnik GmbH
Geschaftsbereich Hydraulik
Carl-Legien-Str. 8
D-63073 Offenbach/Main
P.O. Box 10 04 53, D-63004
Offenbach/Main
Tel.: (069) 8902-0
Telex: 4-1 52 876
Fax: 49 69 8902-319

49 69 8902-316

Danfoss Limited
Perivale Industrial P2

el 01) 34
\ (01) 34 63 967
x: 216713 Deda Gr.
: 30-1-34 74 106 (Skouras)

NICKO INTERNATIONAL

RM. 1203, Chevalier Commercial Centre
8 Wang Hoi Road

Kowloon Bay, Hong Kong

Tel.: 852} 755 2783

Fax: (852) 798 8656

KITE

4181 Nadudvar, Bem. J.U.2.
Tel.: 52-80401

Telex: 72431

Fax: 36 52 38 0331

HEDINN H/F

Verslun, Seljaveg 2

P.O. Box 512

1S-101 Reykjavik

Tel.: 354 1 624-260

Telex:2003 Hedinn IS

Fax: 354 1 624315

Danfoss authorized service shop

DANTAL HYDRAULICS PVT Ltd.
805-806 Chiranjeev Tower

Nehru Place

New Delhi 110019

Tel.: 646 01 55 + 642 50 36 + 645 38 06
Fax: 11 64 76 089

Danfoss authorized service shop

Israel

Italy

Japan

@»@@

Korea

Malaysia

Mexico

Netherlands

New Zealand

Norway

Radion Engineering Company Ltd.
4, Rothschild Boulevard

P.O.Box 1312

Tel Aviv 61012

Tel.: (03) 510 66 66

Telex: 342293 reco IL

Fax: 972 3 66 27 69

Sordella & C. Oleodinamica s.r.l.
Strada Carignano 48

1-10024 Moncalieri / Torino

Tel.: 39 116408341

Fax: 39 116406185

Danfoss authorized service shop

Danfoss K.K.

Tokyo Sales Office

9th floor, Wako Bldg. No. 10

6-7, Tornomon 2-chome

Minato-ku, Tokyo 105

Tel.: 03 3502 - 4681

Fax: 03 3501 7107

Danfoss authorized service shop

UNITEK Corporation

Korea World Trade Center

P.O. Box 181

Room 201 Seokyung Bldg.

1000-3 Daichi-Dong, Kang Nam-Ku
Seoul, Korea

Tel.: 567-0090

Fax: 82 2 569-2894

Danfoss authorized service shop

Danfoss Industries Pte. Ltd.
Malaysia Representative Office
23 G Jalan SS15/8B Subang Jaya
47500 Petaling Jaya,

Selangor

Tel.: 03 733 2132

Fax: 60 3 733 8552

Ignacio Gomez, General Manager
Miller Potencia Fluida

Israel 301 ESQ Damasco

Col. Ricardo B. Anaya 2A Seccion
Apdo. Postal F-1241

San Luis Potosi, S.L.P. Mexico
Tel.: 52 48 21 1937

Fax: 52 48 21 2160

ITHO bv

Adm. de Ruyterstraat 2

3115 HB Schiedam

P.O. Box 21

3100 AA Schiedam

Tel.: 010-427 8500

Telex: 23 337

Fax: 31 10 427 1534

Danfoss authorized service shop

Danfoss (New Zealand)

8 George Bourke Drive

MT Wellington

Auckland

Tel.: 9270 2110

Fax: 9270 2112

Danfoss authorized service shop

anfoss Norge A/S
renga 2
P.O. Box 83
N-1314 Skui
Tel.: 47 67 13 56 80
Fax: 009 47 67 13 6850
Danfoss authorized service shop

HK.10.F-
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Danfoss Hydraulic Organization

Polen

Portugal

Republic of
South Africa

Jaroslaw Skonieczny

Biuro Techniczne

"TECH-SERVICE" Sp. C.

PL-87-100 Torun, ul. Rydygiera 15i/110
Tel.: 56-485751

Telex: 0552345

Fax: 56-48 57 51

Danfoss (Portugal), Lda.
Apartado 611 - Carnaxide
P-2796 Linda-A-Velha Codex
Tel.: 1-417 24 55/65

Telex: 12872 danfos p

Fax: 351 1 417 24 66

LYRA PROD. IMPEX

(Mr. Michail Petrache)
B-dul Armata Poporului 14
Bl. 13, sc.B, et. 4, ap. 69
Bucharest

Tel.: 771 5542

Fax: 40 1 312 5349

Danfoss A/O
Marksistskaya ul. 34
109147 Moscow
Tel.: 095 272 0008
Fax: 095 276 48 87

Danfoss (Pty) Ltd.

5 Jan Smuts Park

Jones Road, Jet Park Ext 28
Johannesburg

Tel.: 27 11 397 1399

Fax: 27 11 397 1395

Meridian Technologies (PTY) LTD.
46 Milner Road

Metro Industria Milnerton 7405
Cape Town

P.O. Box 407, Milnerton 7435
Tel.: 510 1500/01/08

Singapore

Slovenija

Spain

Sweden

Switzerland

Danfoss Industries Pte. Ltd.

128 Gul Circle

Singapore 2262

Tel.: 65 861.5151

Fax: 65 861 0139

Danfoss authorized service shop

Technical Office Klun
Ul Bratov Martinec 16
61000 Ljubljana
Slovenija

Tel.: 61-10 81 39
Fax: 38 61-10 81 39

Danfoss S.A.

San Rafael 10 - Poligono Industrial
E-28100 Alcobendas (Madrid)

Tel.: (91) 651.52.27

Telex: 22615 danfo e

Fax: 34 1 661.47.55

Danfoss authorized service shop

Danfoss Hydraulik AB

Mébelgatan 1, Box 93

S-431 22 MéIndal (Goteborg)

Tel.: 031/86 37 00

Telex: 2387 transve

Fax: 46 031 278872

Danfoss authorized service shop

Werner Kuster AG
Parkstrasse 6
CH-4402 Frenkendorf
Tel.:061 901 15 156
Telex:966 180

Fax:41 61 901 41 80

Danfoss authorized service shop
\ o

Taiwan

Thailand

Turkey

U.S.A.

Symbridge Machinery Co. Ltd.
28 Lane 205, Sec. 3

Chung Ching, North Road

P.O. Box 47-132

Taipei/Taiwan R.O.C.

Tel.: (02) 5910816-8 (three lines)
Telex: 19437 SYMBRI

Fax: 886 2 5914190

Danfoss (Thailand) Co., Ltd.
47/11 Ngam Wong Warn Road
Bangkhen, Bangkok 10900
Tel.: 66-2-561-1130

Fax: 66-2-561 1446

MERT TEKNIK FABR. MALZEMELERI
TICARET ve SANAYI A.S.

Tersane Cad. No. 43

80000 Karakdy - Istanbul

Tel.: 0 (212) 252 8435

Telex: (18) 931 251

Fax: 0 (212) 245 63 69

Danfoss Fluid Power Division

(Head Office - Sales/Technical Back up
Racine Operations

8635 Washington Avenue

Racine, Wisconsin 53406

Tel.: 2414 884 7400

Fax: (414) 884 7440

Danfoss authorized service shop

Danfoss Fluid Power Division,
Easley Operations

P.O. Box 2189

Easley SC 29641-2189

Tel.: (803) 855-2884

Fax: (803) 855 1791

Sauer-Danfoss can accept no responsbility for possible errors in catalogues, brochures and other printed or electronic material.Sauer-

Danfoss reserves the right to alter its products without

prior notice. This also applies to products already ordered provided that such alterations can be made without subsequent changes being necessary in specifications already agreed. All
trademarks in this material are properties of the respective companies. Sauer-Danfoss and the Sauer-Danfoss logotype are trademarks of the Sauer-Danfoss Group. All rights reserved.
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